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SAFETY 

PERSONAL 

The importance of personal safety cannot be over 
emphasized. To ensure personal safety and the safety 
of co-workers, follow established safety practices and 
procedures at all times. 

Look for an obey the DANGERnotices found in the 
maintenance documentation. All CEs must be familiar 
with the general safety practices and the procedures 
for artificial respiration outlines in I BM Form 229-1264. 
For convenience, this form is duplicated to the right. 

MACHINE 

To protect machines from damage, turn off power 
before removing or inserting circuit cards of 
components. Do not leave internal machine areas 
needlessly exposed, avoid shorting panel pins when 
scoping, and handle machine parts carefully, in 
addition, look for and observe the CAUTION notices 
found in maintenance documentation. 
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CE SAFETY PRACTICES 

All Customer Engmeers are e)(pected to take every safety 
precaution possible and observe the following safety prac­
tices while maln.taining IBM equipment: 

1. You should not work alone under hazardous conditions 
or around equipment With dangerous voltage. Always 
advISe your manager if you MUST work alone. 

2. Remove all power, ae and dc, when removing or assem­
bling major components, working In Immediate areas of 
power supplies, performing mechanical inspectIOn of pow­
er supplies. or installing changes in machine circuitry. 

3. After turning off wall box power switch, lock it In the 
Off position or tag it with a "Do Not Operate" tag, Form 
229-1266. Pull power supply cord whenever possible. 

4. When It IS absolutely necessary to work on equipment 
having exposed operatmg mechanical parts or exposed 
live electrical circuitry anywhere in the machine, observe 
the follOWing precautions: 

a. Another person familiar with power off controls must 
be in immediate vicinity. 

b. Do not wear rings, wrist watches, chains, bracelets, or 
metal cuff links. 

c. Use only insulated pliers and screwdrivers. 

d. Keep one hand in pocket. 

e. When usmg test instruments, be certain that controls 
are set correctly and that insulated probes of proper 
capacity are used. 

f. Avoid contacting ground potential (metal floor strips, 
machine frames, etc.). Use suitable rubber mats, pur· 
chased locally if necessary. 

5. Wear safety glasses when: 

a. USing a hammer to drive pins, riveting, staking, etc. 

b. Power or hand drilling, reaming, grinding, etc. 

c. Using spring hooks, attaching springs. 

d. Soldering, wire cutting, removing steel'bands. 

e. Cleaning parts with solvents, sprays, cleaners, chemi­
cals, etc. 

f. Performing any other work that may be hazardous to 
your eyes. REMEMBER - THEY ARE YOUR EYES. 

6. Follow speCial safety instructions when performing speCial· 
lZed tasks, such as handling cathode ray tubes and extremely 
high voltages. These instructions are outlined in CEMs 
and the safety portion of the maintenance manuals. 

7. Do not use solvents, chemicals, greases, or oils that have 
not been approved by IBM. 

8. Avoid using tools or test equipment that have not been ap­
proved by IBM. 

9. Replace worn or broken tools and test equipment. 

10. Lift by standing or pushing up with stronger leg muscles -
thiS takes strain off back muscles. Do not lift any equIp­
ment or parts weighing over 60 pounds. 

11. After maintenance, restore all safety devices, such as guards, 
shields, signs, and grounding wires. 

12. Each Customer Engineer is responsible to be certain that 
no action on his part renders products unsafe or exposes 
customer personnel to hazards. 

13. Place rem~ved machine covers in a safe out-of-the·way 
place where no one can trip over them. 

14. Ensure that all machine covers are In place before returning 
machine to customer. 

15. Always place CE tool kit away from walk areas where no 
one can trip over It; for e)(ample, under desk or table. 

o () o C) 

16. Avoid touching moving mechanical parts when lubricating, 
checking for play, etc. 

17. When usmg stroboscope, do not touch ANYTHING - ,t 
may be movmg. 

18. Avoid wearing loose clothing that may be caught in ma­
chinery. Shirt sleeves must be left buttoned or rolled above 
the elbow. 

19. Ties must be tucked in shirt or have a tie clasp (preferably 
nonconductlve) approximately 3 Inches from end. Tie 
chams are not recommended. 

20. Before starting equipment, make certam fellow CEs and 
customer personnel are not in a hazardous pasltlon. 

21. Maintain good housekeeping in area of machine while per· 
forming and after completing maintenancp., 

Knowing safety rules is not enough. 
An unsafe act will inevitably lead to an accident. 
Use good iudgment . eliminate unsafe acts. 

ARTIFICIAL RESPIRATION 

General Considerations 

1. Start Immediately - Seconds Count 
Do not move Victim unless absolutely necessary to remove 
from danger. Do not walt or look for help or stop to 
loosen clothing, warm the Victim, or apply stimulants. 

2. Check Mouth for Obstructions 
Remove foreign objects. Pull tongue forward. 

3. Loosen Clothing - Keep Victim Warm 
Take care of these Items after victim IS breathing by him· 
self or when help IS available. 

4. Remain In Position 
After Victim reVives, be ready to resume reSpiration if 
necessary. 

5. Call a Doctor 
Have someone summon medical ald. 

6. Don't Give Up 
ContIOue Without Interruption until Victim IS breathing 
Without help or is certainly dead. 

Rescue Breathing for Adults 

1 Place Victim on hIS back Immediately. 

2. Clear throat of water, food, or foreign matter. 

3. Tilt head back to open air passage. 

4. Lift law up to keep tongue out of air passage. 

5. Pinch nostrtls to prevent air leakage when you blow. 

6. Blow until you see chest rise. 

7. Remove your lips and allow lungs to empty 

B. LISten for snoring and gurgllngs - Signs of throat obstruc· 
tlon. 

9. Repeat mouth to mouth breathing 10-20 times a minute. 
Conttnue rescue breathing until Victim breathes for himself. 

o 

Thumb and 
finger POSitions 

o r) 
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Final mouth·to­
mouth position 
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MICROPROCESSOR DIAGNOSE, LOOP, AND SCOPING PROCEDURES 

This section contains general information that is useful 
in analyzing the errors covered in Section 16. 

TO DETERMINE THE FAILING 
INSTRUCTION ADDRESS 

The best way to get the failing address is to stop the 
ALU on the error. To do this, turn the Control Check 
Switch to the ON position. See Caution on this page. 
Also see stop procedure on 1 2 -0 1 0, Seq 3. When 
the ALU stops, the Instruction Counter contains the 
address of the next (sometimes second) instruction to 
be executed. Remember that the Instruction Counter 
and the ROS Register are updated during the execution 
of the failing instruction. 

It is possible that some red light errors are the result 
of a failure that took place several instructions earlier. 
For example, bad parity can be stored in an LSR and 
not be caught until the LSR is read out. This situation 
results in a B Bus Parity Error, but the real problem 
exists with the action that loaded the LSR or the LSR 
itself. 

TO MAKE THE ALU LOOP ON AN ERROR 

There are two positions on the ROS Mode switch that 
can be used to make the ALU loop: the RST/ERR and 
RST/CMPR. 

If the RST /CMPR position is used, the ALU is reset 
before the instruction at the Compare Register address 
is executed. 

The RST /ERR position gives a better loop in most 
cases. When the RST /ERR position is used, the 
instruction executing during the error is completed 
before the General Reset. It may be necessary to add 
a jumper from +General Reset Chan AB to +Start N B 
L TH (CE Start Latch) (B2Q2S 10 to A 1T2G05) if an 
I/O operation is included in the loop. The jumper isn't 
needed if the error occurs during ALU Checkout or 
Idlescans. 

3803-2/3420 
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GENERAL REFERENCE INFORMATION 

The following items should be kept in mind when 
troubleshooting a microprocessor problem: 

• The CE SELECT REG PULSE (COMPARE EQUAL) 
line (A 1 U2U07) goes minus just before the 
execution of the instruction. The Stop On 
switches must be OFF to allow a compare. 

• If the failure is at address 000, RESET OR TRAP 
ALU2 (A2K2D10, AA011) is a good sync point. 

• When displaying ALU execution on the scope, 
make sure that a complete cycle is shown, The 0 
ns taps for the ALU are: 

ALU 1 B2F2G 12 
ALU2 A2K2G 12 

• BU, BOC, and ADD instructions require a long 
cycle, 200 ns. All other instructions execute in a 
short cycle, 150 ns. 

• Slow fall time of a pulse might be caused by a 
missing external load. Check the tape control 
ALDs for their locations. 

• 

• 

• 

• 

Always remember that you are troubleshooting 
lines as well as cards. If you find a bad net and 
the card or cards driving the line have been ruled 
out, something else must be wrong within the 
net. 

If an I/O command is involved in troubleshooting a 
problem offline, a contingent connection might 
occur. This condition is apparent if ALU 1 stops 
with address 301 in the Instruction Counter. To 
break the connection, follow each failing command 
with a sense command. 

Random ALU failures can be caused by the ALU 
oscillator card, A 1 C2. 

Use the timing charts for a better understanding 
of an operation, as well as reference when a 
timing check is called for. Timing chart is on 
16-001. 

• If cards are changed and the outputs are still bad 
with good inputs, check for proper voltages at the 
card socket. 

• The CE Panel lights indicate the ROS data bits, 
not the ROS Register bits." 

( c c ( 

Caution: Trapping ALU errors online with the 
control check switch ON may cause severe impact 
on customer operations. Make use of the channel 
retry feature on System /370 CPUs. Place the 
CPU in hard-stop mode before activating the 
control check switch. Use the hard-stop mode 
that ignores recoverable storage errors. When 
the ALU stops (1) obtain the required information 
from the CE panel. (2) turn OFF the control check 
switch. (3) switch the CPU to Process. and (4) 
start the CPU. This allows the channel retry 
hardware and software to recover. Recovery is 
only possible on intermittent ALU errors. 

c c 

16-000 

16-000 



MICROPROCESSOR CARD INTERCHANGE LIST 

The following is a list of cards that can be 
interchanged between ALUs: 

ALU1 ALU2 

B2J2 A2G2 
(change program jumper 2 as 
shown on 52-030) 

B2C2 A2N2 
B2D2 A2M2 

B2E2 
B2F2 

(watch for program jumpers) 
A2L2 
A2K2 

The following is a list of cards that can be 
interchanged if the two-channel switch feature is 
installed: 

Caution: Removing these cards may cause 
channel errors, even with power off. Put CPU in 
single cycle mode before removing cards. 

B2Q2 B2P2 
B2R2 B252 

Notes: 

1. Only when data is being taken from Ext. Reg. and 
is being stored in an LSR. 

2. Only when data is being transferred from an LSR. 
3. On a BOe Met or on a BU, the contents of Field 

2 are gated to ROS address while the Ie is being 
updated. 

• COPVroghl Inlernalional Business Machinas Corporalion 1976, 1979, 1980 
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Long Cycle - (BOC or BU) 

Compare Equal 

(With logiC delay) 

Step IC 

Load ROS Reg 

HI ROS Parity Check Sample 

Lo ROS Parity Check Sample 

o 

Set Lookahead Latches to I ncrem ented I C Address 

BOC Met Latch 

Branch to Set IC 

IC Reset 

ROS Output Valid In 105 ns 

Gate Field 2 Instead of IC (See No 
If BOC IS met or on a BU 

Page Reg Parity Sample on B 
Lo IC Parity Sample If BOC IS 

te 3). 

U 

Met or on a BU (check parlt y at fall of 200 ns) 

Short Cycle (XFR) Example 

Compare Equal 

(With logiC delay) 

Load ROS Reg 

Step IC 

HI ROS Partty Check Sample 

Lo ROS Partty Check Sample 

Set Lookahead Latches to 

Increment IC Address 

D Bus Parity Check (Note 1) 

B Bus Partty Check (Note 2) 

Gate D Bus to LSR 

Degate Adder Input to DReg 
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o 

o 

7 

5 0 
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Check at fall 0 
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f 25-75 time 
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LOW ROS/le PARITY ERROR ON A BRANCH INSTRUCTION (ALU1) 16-010 

From 13-000 or 14-000 Seq Condition I Instruction Action 

ERROR DESCRIPTION: 7 Scope -150 NS TAP ALU1 (B2E2B09). Change B2E2, 

Sense Byte 11, Bit 2 is set: Does pulse occur at the correct time? 

1. If incorrect parity is detected in ROS register bits 8 through 15, 8 If not: Change B2F2, 
2. If incorrect parity is detected in instruction counter (lC) bits 8 through 15 while 

executing a branch unconditional (BU) or branch on condition (BOC) (branch 9 Is the parity of ROS bits 8-15 and P2 odd Go to Seq 11, 
instruction). at the input to the ROS Register at 50 ns 

Parity is checked at the output of the low order IC (instruction counter) and the low order time? See Chart A for pin locations. 

ROS (read-only storage) register. Even parity sets a hardware error latch and CE panel 
indicator. Low IC parity is checked on a BU (branch unconditional) or a succdessful BOC 

10 If not: Change B2H2 or B2J2. 

operation. Low ROS parity is checked on every insturction cycle. 11 Is + CLK 1 NOT CE CYCLE ALU1 Change B2D2, 
The low-order ROS registers in each microprocessor hold the eight low-order bits of the (B2E2M12) plus from 0 ns-50 ns? 
microprogram instruction. The registers in ALU 1 and ALU2 are indentical. The output of 
the registers goes to the 'A' bus, Transfer Decode circuits, or Instruction Counter, 12 If not: Change B2F2, 

depending on the instruction being executed. 

Most Probable Causes: 

A. B2H2 (first choice-intermittent failures) 
B. B2E2 (first choice-solid failures) 
C. B2L2 (B2M2 wlo EC733814) (second choice-intermittent failures) 
D. A2P4 
E. B2F2 Chart A 
F. B2D2 
G. B2J2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. LINE NAME TEST POINT 

Remember to END all problems or maintenance calls by going to MAP 00-030. 
+ROS Bit P2 B2E2D05 

Seq Condition / Instruction Action +ROS Bit 8 B2E2J06 

1 Is the failure intermittent or accompanied Change in order: +ROS Bit 9 B2E2J05 
by a high ROS register error? 1. With EC733814, B2L2 Without 

EC733814, B2M2 +ROS Bit 10 B2E2G05 

2. B2D2 +ROS Bit 11 B2E2J03 

2 Put ALU 1 in a loop that includes the Change A2P4, 
failing instruction. See 16-000 for 

+ROS Bit 12 B2E2B05 

instructions on setting up an ALU loop. +ROS Bit 13 B2E2D09 
16-000 contains a timing chart and a 
list of the ALU cards that can be +ROS Bit 14 B2E2B04 

interchanged. Is -IC ROS REG PARITY +ROS Bit 15 B2E2D02 
ERROR (A2P4J10) always plus? 

3 Does the line in Seq 2 go minus at 75 Go to Seq 9. 
ns? 

4 Is the failing operation a BU or BOC? Go to Seq 7. 

5 Scope -BOC MET ALU 1 (B2E2U04). Is Change B2D2. 
this line minus at any time during the 
failing instruction? 

6 If not: Change B2F2. 

3803-2/3420 
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HIGH ROS / IC REGISTER PARITY / BRANCH CONDITION (ALU 1) 16-020 

From 13-000 or 14-000 Seq Condition/Instruction Action 

ERROR DESCRIPTION: 8 Is +CLK1 NOT CE CYCLE ALU1 (B2F2J05) Change 8202. 

Sense Byte 11. Bit 3 is set: plus from 0 to 50 ns? 

1. On every cycle. if RDS data bits 0-7 were not transferred properly to the ROS 9 If not: Change B2F2. 
Register. 

2. On a Branch Unconditional (BU) or a Branch On Condition (BOC) operation (when 10 Is this a BU operation? Change B202. 
the condition is met). the Page Register contents are compared to the ROS Register 
contents to ensure that the high order address bits were transferred properly. 

3. On a BOC operation (when the condition is metl. a check is made to ensure that 

11 Is +BRANCH CONO MET ALU1 (B20201 1) Change B202. 
minus? 

only one of the 32 possible conditions is met. 12 Is -ROS REG 4 ALU1 (B202B13) plus? With 
The high-order RDS register in each microprocessor holds the eight high order bits of the EC733814, change B2L2. 
microprogram instruction. The registers in ALU 1 and ALU2 are identical. Bits 0-3 contain Without EC733814, change B2M2. 
the code and bits 3-7 contain a Branch Condition or Local Storage Register (LSR) address. 
Bit 3 serves different purposes depending on the instruction being executed. 13 If not: Change B202. 

Most Probable Causes: 

A. B2H2 (first choice--intermittent failures) 
B. B2D2 (first choice-solid failures) Chart A 
C. B2L2. with EC733B 14 

B2M2. without EC733814 
D. A2P4 
E. B2F2 LINE NAME TEST POINT 

F. B2D2 
G. B2J2 +ROS Bit P1 B202G10 

+ROS Bit 0 B202G07 
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to map 00-030. +ROS Bit 1 B202G05 

Seq Condition /Instruction Action 
+ROS Bit 2 B202J06 

+ROS Bit 3 B202J02 
1 Put the ALU in a loop that includes the Change B2D2. 

failing instruction. See 16-000 for +ROS Bit 4 B202U04 

instructions on scope syncing and ALU 
looping. 16-00 1 contains a timing chart 

+ROS Bit 5 B202U11 

and a list of the ALU cards that can be +ROS Bit 6 B202S12 
interchanged. Is the failure intermittent or 
accompanied by a Low ROS/IC Register +ROS Bit 7 B202U09 

error? 

2 Does -INST CARD ERROR ALU 1 (A2P4B13) Go to Seq 4. 
ever go minus? 

3 If not: Change A2P4. 
This is a false error. 

4 Does -INST CARD ERROR ALU 1 (A2P4B 13) Go to Seq 6. 
become minus at 75 ns (125 ns w/o This is a ROS Register parity error. 
EC733838)? 

5 If not: Go to Seq 10. 

6 Is the parity of RDS bits 0-7 and P 1 odd at Go to Seq 8. 
the input to the ROS Register at 50 ns 
time? See Chart A for pin locations. 

7 If not: Change B2H2 or B2J2. 

3803-2/3420 
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B BUS PARITY ERROR (AlU1) 16-030 

From 14-003, 14-000, 16-110, 13-001 Chart A 

ERROR DESCRIPTION: 

Sense Byte 11, Bit 0 is set when even B bus parity is detected while transferring the LINE NAME TEST POINT 

contents of a local storage register (LSR) to any external register (except the A register). 

LSRs serve as buffers to hold command codes, addresses, error conditions and any other 
-B Bus 0 ALU1 B2C2G07 

data the ALU may use. Each ALU has 32 LSRs. Each LSR has one byte (eight bits) of data -B Bus 1 ALU1 B2C2G04 
plus one parity bit. LSRs are numbered 0-31. The output from the LSRs goes to the A 
register and the B bus. -B Bus 2 ALU1 B2C2G03 

Note: If tape control has EC733838 (ECA 039) installed, EC734873 (ECA 069) must also -B Bus 3 ALU1 B2C2J07 
be installed. EC734873 changes the time at which data is written into the LSRs from 75 -
125 ns to 100 - 150 ns, during a Store operation. -B Bus 4 ALU1 B2C2J06 

-B Bus 5 ALU1 B2C2J04 
Most Probable Causes: 

A. B2C2 
-B Bus 6 ALU1 B2C2J05 

B. A2P4 -B Bus 7 ALU1 B2C2G02 
C. B2F2 
D. B2E2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

1 Put the ALU in a loop that includes the Change A2P4. 
failing instruction. See 16-000 for 
instructions on scope syncing and ALU 
looping. 16-001 contains a timing chart 
and a list of the ALU cards that can be 
interchanged. 
Scope -B BUS PARITY ERROR ALU1 
(B2C2Bl1 ). 
Is this line a constant plus level? 

2 Is the failing instruction an external Go to Seq 4. 
transfer? (An external transfer is a 
transfer in which -ROS REG 8 ALU1 
(B2E2S04) is plus.) 

3 If not: Go to AB181 and follow -CHK B BUS 
ON EXT XFR back to failing point. 

4 Scope -CHK B BUS ON EXT XFR Go to Seq 6. 
(B2C2G12). 
Is this line only minus at 100 - 150 ns of 
the failing instruction? 

5 If not: Go to AB181 and follow -CHK B BUS 
ON EXT XFR back to failing point. 

6 Go to microcode listing and find the last Change B2C2. 
point at which data was modified in the If this does not correct problem, refer to 
failing LSR. Scope -CLK 15 (B2C2J 13) at Chart A and scope B BUS test points for 
this address. possible problem in nets. 
Is line minus at the correct time: 

100 - 150 ns on a short cycle; 
100 - 200 ns on a long cycle 

7 See Note at top of MAP. This EC affects Change B2F2. 
the -CLK 15 time on a store operation. 
Is timing bad? 

8 If not: Recheck symptoms. 

16-030 
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o BUS PARITY ERROR (ALU1) 

From 13-000 or 14-000 

ERROR DESCRIPTION: 

Sense Byte 11, Bit 5 is set when even parity is detected on the 0 bus in ALU 1. 

The D Register parity is sampled each time data from an external register is being 
transferred into a LSR (Local Storage Register). The parity is compared to the parity bit 
associated with the data being transferred into the LSR. 

Most Probabla Causes: 

A. B2C2 
B. A202 
C. B2M2 with EC733814 

B2L2 without EC733814 
D. A2P4 
E. B2F2 
F. B2E2 
Additional Cards Referenced: 
A. B2N2 
B. A1T2 

Note: If this is a lx8 configuration with a-F, change address plugging to 0-7 before 
continuing (see 90-130). When troubleshooting is complete, return the address plugging to 
8-F. (Failure to do so can cause "D" Bus Parity Error.) 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

1 Do you also have a B BUS PARITY ERROR ALU2? Go to 16-100 and 
fix this problem 
first. 

2 Put the ALU in a loop which includes the failing instruction. See Change A2P4. 
16-000 for instructions on scope syncing and ALU looping. 
16-001 contains a timing chart and a list of ALU cards that can 
be interchanged. 
Scope D BUS PARITY ERROR ALUI (A2P4GI2). 
Is this line a constant plus level? 

3 Is the failing instruction an internal transfer? (An internal transfer Go to Seq 5. 
is one in which ROS REG 8 ALUI (B2E2S04) is minus.) 

4 If not: Change B2F2. 

5 Scope +CLK 16 ALUI (B2C2D06). Go to Seq 7. 
Is this line plus at 100 - 150 ns of the failing instruction? 

6 If not: Change B2F2. 

3803-2/3420 
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Seq 

7 

8 

9 

10 

11 

12 

13 

14 

16-040 

Condition /1 nstruction Action Seq Condition/Instruction Action 

Scope the following pins and compare the data on the D BUS Go to Seq 9. 15 Is the parity of the following pins even when +CLK 16 is plus? Go to FC081 and 
with data on the REGISTER IN BITS at the fall of +CLOCK 16 (See Seq 5). follow ALD page 
as scoped in Seq 5: lines back to failing 

With Without point. 

+REGISTER EC733814 EC733814 
BIT IN BIT -0 BUS 
0 B2C2S05 B2C2G09 
1 B2C2M13 B2C2U04 
2 B2C2M09 B2C2P13 
3 B2C2P04 B2C2P12 
4 B2C2G13 B2C2M05 
5 B2C2G08 B2C2M02 
6 B2C2J03 B2C2Gll 
7 B2C2B12 B2C2J09 
P B2C2D09 -------

-BUS OUT BIT 0 B2M2B05 B2L2B05 
-BUS OUT BIT 1 B2M2D06 B2L2D06 
-BUS OUT BIT 2 B2M2B07 B2L2B07 
-BUS OUT BIT 3 B2M2B09 B2L2B09 
-BUS OUT BIT 4 B2M2Gl0 B2L2Gl0 

, 
-BUS OUT BIT 5 B2M2J02 B2L2J02 
-BUS OUT BIT 6 B2M2G04 B2L2G04 
-BUS OUT BIT 7 B2M2G05 B2L2G05 
-BUS OUT BIT P B2M2M04 B2L2M04 

Are bits 0-7 the same? (opposite levels) 

If not: Change B2C2. 
16 If not: With EC733814, 

change B2M2. 

Do REGISTER IN BITS 0-7 and Pas scoped in Seq 7 have odd Go to Seq 17. 
parity? 

Without EC733814, 
change B2L2. 

Is -GATE CHNL BUS OUT TO ALU (B2E2M08) minus when Go to Seq 13. 
+CLK 16 is plus? (See Seq 5). 

17 Is +CLK 21 (B2C2P05) plus when +CLK 16 is plus? (See Seq Go to Seq 19. 
5) 

Is the parity of the following pins even when +CLK 16 is plus 18 If not: Change B2F2. 
(See Seq 5)? 

19 Is +CLK 22 (B2C2Jll) plus when +CLK 16 is plus? (See Seq 5) Change B2C2. 

+REGISTER IN BIT 0 ALUI A202B05 20 If not: Change B2F2. 
+REGISTER IN BIT 1 ALUI A202B02 
+REGISTER IN BIT 2 ALUI A202D03 
+REGISTER IN BIT 3 ALUI A202D06 
+REGISTER IN BIT 4 ALUI A202G12 
+REGISTER IN BIT 5 ALUI A202Jll 
+REGISTER IN BIT 6 ALUI A202Gl1 
+REGISTER IN BIT 7 ALUI A202G13 
+REGISTER IN BIT P ALU1 A202S12 

Change A202. 

If not: With EC733814, change B2M2. 
Without EC733814, change 

B2L2. 

Is the failing instruction 4XAO or 5XAO? Go to Seq 15. 

If not: Change B2E2. 

16-040 
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BRANCH CONDITION ERROR ALU1 16-050 

From 13-000 or 14-000 Chart A 

ERROR DESCRIPTION: 

Sense Byte 11, Bit 7 is set when an even number of the branch conditions on the B2L2 
(B2M2 without EC733814) card are met at the same time. 

This chart identifies the correct branch condition for the possible ROS Register contents. 
Determine the binary value of ROS Register bits 3 through 7 by using Chart B 
(minus=active level) Then, use the binary value of bits 3 through 7 to determine the 

Most Probable Causes: branch condition to be made. 

A. B2L2 with EC733814 
B2M2 without EC733814 

ROS Register Bits 
Line Tested for Correct BOC 

B. A2P4 3 4 5 6 7 
C. B202 
D. B2F2 0 1 0 0 0 ADORESS OUT A, B, CE 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 0 1 0 0 1 COMMANO OUT A, B, CE 

Remember to ENO all problem or maintenance calls by going to MAP 00-030. 0 1 0 1 0 STAT A ALU1 

Seq Condition/Instruction Action 0 1 0 1 1 STAT B ALU2 

1 Put the ALU in a loop that includes the Go to Seq 3. 0 1 1 0 0 SELECTIVE RESET 

failing instruction. See 16-000 for details 0 1 1 0 1 SERVICE IN OR SERVICE OUT 
on scope syncing and ALU looping. 
16-001 contains a timing chart and list of 0 1 1 1 0 SWITCHED TO CHAN B 

the ALU cards that can be interchanged. 
Scope -BRANCH ERROR ALU1 

0 1 1 1 1 MACH OR GENERAL RESET CHAN A B 

(A2P4J11). 1 1 0 0 0 OPERATIONAL IN 
Is this line minus during the failing 
instruction? 1 1 0 0 1 SUPPRESS OUT A B 

2 If not: Change A2P4. 1 1 0 1 0 STAT C ALU2 TO ALU1 

3 Scope -CLK 17 OL YO ALU 1 (B2F2M02) Go to Seq 5. 
1 1 0 1 1 ALU2 LOCKED STATUS 

Does this line go plus during the 75 ns to 1 1 1 0 0 rWT GENERAL RESET CHAN A. B 
125 ns portion of the failing ins truction? 

1 1 1 0 1 INITIAL SEL A, B, CE 
4 If not: Change B2F2. 

1 1 1 1 0 NOT CUE PENOING CHAN B 

5 Scope the following pins: Go to Seq 7. 1 1 1 1 1 OVERRUN, ONES, RO BFR BRANCH 
-ROS REG 5 ALU1 (B2D2005) 
+ROS REG 5 ALU1 (B202P04). 

Are these lines opposite levels? 
Note: These are the branch conditions tested on B2L2 (B2M2 without EC733814.) 

6 If not: Change B2D2. 

7 Scope -ROS REG 6 ALU1 With EC733814, change B2L2. Chart B 
With EC733814-B2L2S07 Without EC733814, change B2M2. 
Without EC733814-B2M2S07 

and Scope +ROS REG 6 ALU1 -ROS REG BITS PIN 
With EC733814-B2L2S03 
Without EC733814-B2M2S03 3 B202010 
Are these lines at opposite levels? 

4 B202B13 
8 If not: Change B2D2. 

5 B202005 

6 B202009 

7 B202007 

3803-2/3420 
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ALU1 MICROPROGRAM DETECTED ERROR (ADDR 520 THROUGH 576, 300 
AND 3AC) 

MICROPROGRAM ERROR LABELS 

Seq Condition/Instruction Action See 16-000 for general procedures for looping the microprocessor and scoping. If pin 
A2P4G11 is a constant minus, this is a false error. Change the A2P4 card. 

From 14-{)()(). 13-400. 13-001 

ERROR DESCRIPTION: 
ERROR LABEL LINE NAME OR CONDITION FRU LOGIC 

PAGE 

Sense Byte 11, Bit 4 is set when the microprogram detects a hardware-type error during 
Arithmetic Logic Unit (ALU) checkout. 

TROUBLE This normally indicates a hardware error in MP2. A2P4 AB121 
If no red lights are on in MP2. the -ANY 

The following MP1 instruction counter addresses are programmed traps. When a HARDWARE ERR ALU2 line could be on when 
microprogram detected error occurs, the microprocessor stops at one of these trap it shouldn't be. 
addresses, if the microprocessor is in Stop mode and the Control Check switch is ON. If 
extended sense data is available, check the FRU code in Sense Byte 23. ALU2 ERROR BOC MET is on in error B2D2 

ALU ERROR BOC MET is on in error B2D2 AB121 
The following is a list of FRU codes from Sense Byte 23, and the traps and FRUs that go 
with them. HARDWER ALU2 ERROR BOC MET is on in error B2D2 AB121 A2P4 
FRU CODE TRAP FRU LIST 

-STATA ALU1 is on in error A2T2 AB151 

3 ZONKA A2T2 STATA BOC MET is on in error B2L2* AB151 
ZONKC B2L2 (B2M2 wlo EC733814) 

A2Q2 -STATB ALU2 is on in error or failed to reset A2Q2 AB151 
B2E2 * B2E2 AB181 
A2N2 * ZONKA STATB BOC MET ON in error (B from MP2) B2L2* AB151 

4 TRAP4 thru 11 B2C2 * 
CCTRAP B2D2 * 

STATB failure could be an ALU failure in MP2 A2N2 

TRAP1 B2E2 * -STATA ALU1 didn't come on A2T2 AB151 
TRAP2 

STATA BOC MET is off in error B2L2* AB151 
5 TRAP106 B2C2 * 

TRAP107 B2D2 * -STATC ALU2 is on in error A2T2 AB151 

TRAP108 B2F2 * 
TRAP109 A2L2 STATC BOC MET is on in error B2L2* 

AB151 
ZONKXA B2E2 * 

A2Q2 

7 ZONKA A2T2 

STATC (MP2) didn't reset on a trap A2Q2 AA411 
B2E2 AB181 

B2L2 (B2M2 wlo EC733814) ZONKC No MP2 hard error and MP2 finished its ALU 
A2Q2 CHECKOUT routine. 

B2E2 * 
A2N2 * -STATC ALU2 is off in error A2T2 AB151 

A2P4 
B2D2 * STATC (MP2) BOC MET is off in error B2L2* AB151 A2Q2 

8 ZONKC A2T2 
ZONKXA B2L2 (B2M2 wlo EC733814) 

STATC failure could be an ALU2 adder failure A2N2 

ZONKXB A2Q2 -D BUS 0 ALU1 is on in error B2C2 AB121 
B2E2 * 
A2L2 

B2D2 * 

DREG 0 BOC MET is on in error B2D2 AB121 
TRAP11 

-D BUS 0 ALU1 is off in error B2C2 
B2C2 • 

DREG 0 BOC MET is off in error B2D2 
* The marked cards can be interchanged between microprocessors. -D BUS 1 ALU1 is on in error B2C2 AB121 
MP1-MP2 
B2C2-A2N2 
B2D2-A2M2 

DREG 1 BOC MET is on in error B2D2 AB121 
TRAP10 

-D BUS 1 ALU1 is off in error B2C2 
B2E2-A2L2 
B2F2-A2K2 DREG 1 BOC MET is off in error B2D2 

* B2M2 without EC733814 
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16-060 

ERROR LABEL LINE NAME OR CONDITION FRU LOGIC 
PAGE 

TRAP9 -D BUS 2 ALU1 is on in error B2C2 AB121 

DREG 2 BOC MET is on in error B2D2 AB121 

-D BUS 2 ALU1 is off in error B2C2 

DREG 2 BOC MET is off in error B2D2 

-D BUS 3 ALU1 is on in error B2C2 AB12l 

DREG 3 BOC MET is on in error B2D2 AB121 
TRAP8 

-D BUS 3 ALU1 is off in error B2C2 

DREG 3 BOC MET is off in error B2D2 

-D BUS 4 ALU1 is on in error B2C2 AB131 

DREG 4 BOC MET is on in error B2D2 AB131 
TRAP7 

-D BUS 4 ALU1 is off in error B2C2 

DREG 4 BOC MET is off in error B2D2 

-D BUS 5 ALU1 is on in error B2C2 AB131 

DREG 5 BOC MET is on in error B2D2 AB131 
TRAP6 

-D BUS 5 ALU1 is off in error B2C2 

DREG 5 BOC MET is off in error B2D2 

-D BUS 6 ALU1 is on in error B2C2 AB131 

DREG 6 BOC MET is on in error B2D2 AB131 
TRAP5 

-D BUS 6 ALU1 is off in error B2C2 

DREG 6 BOC MET is off in error B2D2 

-D BUS 7 ALU1 is on in error B2C2 AB131 

DREG 7 BOC MET is on in error B2D2 AB131 
TRAP4 

-D BUS 7 ALU1 is off in error B2C2 

DREG 7 BOC MET is off in error B2D2 

No carry occurred when adding FF to FF. -NOT B2C2 AB121 ALU CARRY is on in error 

NALCO BOC MET is on in error B2D2 AB121 

CCTRAP XFR LSR 4 to A REG failure B2E2 AB181 
B2C2 AB301 

-NOT ALU CARRY is off in error B2C2 AB121 

NALCO BOC MET is off in error B2D2 

RO should have FF before executing TEST1 
which adds 1. Adder failure if any bits are on B2C2 AB341 
the D BUS. 

TRAP1 -ALU OUTPUT ALL ZERO is off in error B2C2 AB121 

D BUS = 0 BOC METis off in error B2D2 AB121 

False carry occurred the first time NALCO was 
B2C2 AB121 tested at address 52B. 

16-060 

0 0 0 0 0 0 0 0 0 (~ 0 r" 
" V ~ 



() {/ { ( ( ( ( (/ ( ( c 
MICROPROGRAM ERROR LABELS (Cont'd) 16-061 

ERROR LABEL LINE NAME OR CONDITION FRU 
LOGIC 
PAGE 

ERROR LABEL LINE NAME OR CONDITION FRU 
LOGIC 
PAGE 

TRAP2 R4 should equal 00. -NOT ALU CARRY IS off B2C2 AB121 ZONKXA When the XFR Instruction IS executed there A202 AB441 
In error should be no bits ON In REGISTER IN. ThiS IS 

NALCO BOC MET IS off In error B2D2 AB121 
set up by MP2. 

AND operation failed B2D2 AB111 NALCO BOC MET IS off In error B2D2 AB121 
B2C2 

Wrong reset to A REG, +CLK 4 B2F2 AB301 
TRAP106 

-D BUS 2 ALU 1 is off in error B2C2 AB121 

When the XFR Instruction IS executed there 
should be no bits ON In REGISTER IN ThiS IS A202 AB441 

DREG 2 BOC MET is off in error B2D2 AB121 

ADD operation failed B2D2 AB111 

ZONKXB set up by MP2. 

NALCO BOC MET IS off In error B2D2 AB121 
B2C2 

TRAP107 -D BUS 1 ALUl is off in error B2C2 AB121 Test DISCONNECT IN flag. This should come 

DREG 1 BOC MET is off in error B2D2 AB121 
on only during online operation. It isn't allowed 
during offline operation. 

OR operation failed B2D2 AB111 MP2 can cause MP1 microprogram error if any A2D2 AA451 
TRAP108 -D BUS 2 ALU1 is off in error B2C2 AB121 of the following conditions occurs: MP2 fails to A2P4 XC561 

trap B2E2 AB181 
DREG 2 BOC MET is off in error B2D2 AB121 

Exclusive OR operation failed B2D2 AB111 
no name MP2 decodes an instruction wrong A2M2 

TRAP109 -ALU OUTPUT ALL ZERO is off in error B2C2 AB121 MP2 has an undetected branch error A2D2 
A2M2 

D BUS = ZERO BOC MET is off in error B2D2 AB121 
The M P2 clock fails A2K2 

MP2 had an error, check MP2 

-ANY HARDWARE ERROR ALU2 is on in error A2P4 AB121 
An even number of bits are received from the B2H2 OB091 
MAL. 

ZONK ALU2-ALUl ERROR BOC MET is on In error B2D2 AB121 

After STATD is received from MP2, check for 
errors again 

XINA should have all bits on. +XFR LSR 2 TO 
XOUTA should be ON during an XFR operation. A2L2 AA381 
MP2 address 589. 

-XFR XINA TO LSR1 should be ON when 
B2E2 AB441 

executing MP1 instruction at address 55B. 
ZONKXA 

If the two previous conditions are correct, all 
bits (REGISTER IN) should be ON during an A202 AB441 
XFR instruction in MP1. Address 55B. 

NALCO BOC MET is on in error B2D2 
AB121 

B2C2 

XINB should have all bits ON. +XFR LSR2 TO 
A2L2 AA391 XOUTB should be ON during an XFR operation. 

-XFR XINB TO LSRl is off during execution on 
B2E2 AB441 MPl 55E (XFR) 

ZONKXB If the two previous conditions are correct, all 
bits (REGISTER IN) should be ON during the A202 AB441 
XFR instruction at MPl address 55E. 

NALCO BOC MET ON in error B2D2 I AB121 B2C2 
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LOW ROS / IC PARITY ON A BRANCH CONDITION (ALU2) 16-080 

Chart A 
From 13-000 or 14-000 

ERROR DESCRIPTION: 
LINE NAME TEST POINT 

Sense Byte 12, Bit 2 is set: 

1. If incorrect parity is detected in ROS register bits 8 through 15. +ROS BIT P2 A2L2D05 

2. If incorrect parity is detected in instruction counter (lC) bits 8 through 15 while 
executing a branch instruction (BU or BOC). 

+ROS BIT 8 A2L2J06 

The Low IC Parity/Low ROS Parity register checks the parity of the low order Instruction +ROS BIT 9 A2L2J05 

Counter (lC) and the low order Read-Only Storage (ROS) register. Even parity sets a 
hardware error latch and CE panel indicator. Low IC parity is checked on a Branch 

+ROS BIT 10 A2L2G05 

Unconditional (BU) or a successful Branch On Condition (BOC) operation. Low ROS parity +ROS BIT 11 A2L2J03 
is checked on every instruction cycle. 

The low-order ROS registers in each microprocessor hold the eight low-order bits of the 
+ROS BIT 12 A2L2B05 

microprogram instruction. The registers in ALU 1 and ALU2 are identical. The output of +ROS BIT 13 A2L2D09 
the registers goes to the A bus, Transfer Decode circuits, or Instruction Counter, 
depending on the instruction being executed. +ROS BiT 14 A2L2B04 

Most Probable Causes: 
+ROS BIT 15 A2L2D02 

A. A2L2 (first choice-solid failures) 
B. A2H2 (first choice-intermittent failures) 
C. A2D2 or A2M2 (second choice-intermittent failures) 
D. A2P4 
E. A2K2. 
F. A2G2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

Seq Condition / Instruction Action 

1 Is the failure intermittent, or accompanied Change in order: 
by a High ROS Register error? 

1. A2D2 
2. A2M2 

2 Put the ALU in a loop that includes the Change A2P4. 
failing instruction. See 16-000 for 
details on ALU looping. 16-00 1 contains 
a timing chart and a list of the ALU 
cards that can be interchanged. Is IC 
ROS REG PARITY ERROR (A2P4D02) 
always plus? 

3 Does the above line go minus at 75 ns? Go to Seq 9. 

4 Is the failing operation a BU or BOC? Go to Seq 7. 

5 Scope BOC MET ALU2 (A2L2U04). Change A2M2. 
Is this line minus at any time during the 
failing instruction? 

6 If not: Change A2L2. 

7 Scope 150 ns TAp (A2L2B09). Does Change A2L2. 
pulse occur at the correct time? 

8 If not: Change A2K2. 

-i 
9 At 50 ns, is the parity of the ROS bits Go to Seq 11. 

8-15 and P2 odd at the input to the 
ROS Register? See Chart A for pin 
locations. 

10 If not: Change A2H2 or A2G2. 

11 Is +CLK 1 NOT CE CYCLE ALU2 Change A2L2. 
(A2L2M 12) plus from 0 - 50 ns? 

12 If not: Change A2K2. 

16-080 
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HIGH ROS/le REGISTER PARITY BRANCH CONDITION (ALU2) 16-090 

From 13-000 or 14-000 Seq Condition / Insturction Action 

ERROR DESCRIPTION: 8 If not: Change A2H2 or A2G2. 
Sense Byte 12, Bit 3 is set as follows: 

1. A check is made on every cycle to ensure that ROS data bits 0-7 were transferred 
properly to the ROS Register. 

9 Does +CLK 1 NOT CE CYC L 1 ALU2 Change A2M2. 
(A2M2J111. go plus at 0-50 ns? 

2. On a BU or BOC operation (when the condition is metl. IC bits 4 through 7 (Page 10 If not: Change A2K2. 
Register) contents are compared to the ROS Register contents to ensure that the 
address bits were transferred properly. 11 Is the failing operation a BU? Change A2M2. 

3. On a BOC operation (when the condition is metl. a check is made to ensure that 
only 1 of the 32 possible conditions were met. 

The high-order ROS register in each ALU holds the eight high-order bits of the 

12 Is +BRANCH MET ALU2 (A2M2D 11) Change A2M2. 
minus? 

microprogram instruction. The registers in ALU 1 and ALU2 are identical. Bits 0-3 contain 13 Is ROS REG 4 ALU2 (A2M2B 13) plus? Change A2D2. 
the operation code and bits 3-7 contain a branch condition or LSR (Local Storage 
Register) address. Bit 3 serves different purposes depending on the instruction being 14 If not: Change A2M2. 

executed. 

Most Probable Causes: 

The cards are listed with the highest probability first. Chart A 

A. A2K2 
B. A2D2 
C. A2H2 
D. A2M2 

LINE NAME TEST 
POINT 

E. A2P4 
F. A2G2 +ROS BIT P1 A2M2G10 

+ROS BIT 0 A2M2G07 
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. +ROS BIT 1 A2M2G05 

Seq Condition / Instruction Action 
+ROS BIT 2 A2M2J06 

+ROS BIT 3 A2M2J02 
1 Put the ALU in a loop that includes the Change A2M2. 

failing instruction. See 16-000 for +ROS BIT 4 A2M2U04 

details on scope syncing and ALU +ROS BIT 5 A2M2U11 
looping. 16-00 1 contains a timing chart 
and a list of the ALU cards that can be +ROS BIT 6 A2M2S12 
interchanged. 
Is the error intermittent? +ROS BIT 7 A2M2U09 

2 Is there also a Low ROS/IC error? Change A2M2. 

3 Does INSTRUCTION CARD ERROR ALU2 Go to Seq 5. 
(A2P4B041. ever go minus? 

4 If not: Change A2P4. 

5 Does INSTRUCTION CARD ERROR ALU2 Go tei Seq 7. 
occur at 75 ns (125 ns w/o This is a ROS Register Parity error. 
EC7338380? 

6 If not: Go to Seq 11. 

7 Is the parity of ROS bits 0-7 and P 1 odd Go to Seq 9. 
at the input to the ROS Register at 50 
ns? 
See Chart A for pin locations. 

16-090 
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B BUS PARITY ERROR ALU2 16-100 

From 14-004. 16-040. 13-001 
Seq Condition/Instruction Action 

ERROR DESCRIPTION: 

Sense Byte 12. Bit 0 is set when incorrect B bus parity is detected while transferring the 
contents of an local storage register (LSR) to any external register (except the A Register). 

6 Find in the microcode the last point at Change A2N2. 
which the data was modified In the failing If this does not correct problem. refer to 
LSR. Chart A to scope B BUS for possible net 

The B Bus Parity Register checks the output of an LSR for odd B bus parity on such Scope -CLK 15 (A2N2J13) at this problems. 
transfers. Even parity sets Sense Byte 12. Bit 0 and a hardware error latch. address. Does pulse occur at the correct 

LSRs serve as buffers to hold command codes, addresses, error conditions and any other time? 

data the microprocessors may use. Each microprocessor has 32 LSRs. Each register has 100-150 ns on a short cycle 
one byte (eight bits) of data plus one parity bit. Registers are numbered LSR 0 to LSR 31. 150-200 ns on a long cycle. 
The output from the LSRs goes to the A register and the B bus. 

7 See Note in heading. If timing is bad: Change A2K2. 

Note: If the tape control has EC733838 (ECA 039) installed, EC734873 (ECA 069) must 8 If not: Recheck symptoms. 
also be installed. EC734873 changes the time at which data is written into the LSRs from 
75-125 ns to 100-150 ns on a Store operation. 

Most Probable Causes: Chart A 
The cards are listed with the highest probability first. 

A. A2M2 

B. A2K2 LINE NAME TEST POINT 

C. A2N2 -B BUS 0 ALU2 A2N2G07 
D. A2P4 

-B BUS 1 ALU2 A2N2G04 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. -B BUS 2 ALU2 A2N2G03 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

-B BUS 3 ALU2 A2N2J07 
Seq Condition/ Instruction Action -B BUS 4 ALU2 A2N2J06 

1 Put the ALU in a loop that includes the Change A2P4. -B BUS 5 ALU2 A2N2J04 
failing instruction. See 16-000 for details 
on scope syncing and ALU looping. -B BUS 6 ALU2 A2N2J05 

16-001 contains a timing chart and a list 
of the ALU cards that can be 

-B BUS 7 ALU2 A2N2G02 

interchanged. 
Scope -B BUS PARITY ERROR ALU2 
(A2N2B11). 
Is this line a constant plus level? 

2 Is the failing instruction an external Go to Seq 4. 
transfer? 
An external transfer is a transfer In which 
-ROS REG 8 ALU2 (A2L2S04) is plus. 

3 If not: Go to ALD AA171 and follow -CHK B 
BUS ON EXT XFR (A2L2U10) back to 
isolate failure. 

4 Scope -CHK B BUS ON EXT XFR Go to Seq 6. 
(A2N2G12) 
Is this line only minus at 100-150 ns of 
the failing instruction? 

5 If not: Go to ALD AA171 and follow -CHK B 

-! BUS ON EXT XFR (A2L2U10) back to 
isolate failure. 

16-100 
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o BUS PARITY ERROR (ALU2) 16-110 

From 14-004. 13-001 Seq Condition/ Instruction Action 

ERROR DESCRIPTION: 9 Do the REGISTER IN BITS 0-7 and P Go to Seq 11. 

Sense Byte 12. Bit 5 is set when even parity is detected on the D bus. scoped in Seq 7 have odd parity? 

The D bus parity circuit checks the parity of information to be stored in an LSR (Local 10 If not: Change A2T2. 
Storage Register). Even parity sets Sense Byte 12, Bit 5 and a hardware error latch. This 
error condition is checked only during transfer of data to the ALU (Arithmetic Logic Unit) 11 Is +CLK 21 ALU2 (A2N2P05) plus while Go to Seq 13. 
from an external source. +CLK 16 is plus? (See Seq 5.) 

An ALU (Arithmetic Logic Unit) performs all arithmetic and logic operations (AND, OR, 
exclusive OR. and ADD). 

12 If not: Change A2K2. 

Most Probable Causes: 
13 Is +CLK 22 (A2N2J11) plus while +CLK Change A2N2. 

16 is active? (See Seq 5.) 
A. A2N2 (interchange with B2C2) 

B. A2T2 
14 If not: Change A2K2. 

C. A2P4 

D. A2K2 (interchange with B2F2) 
Chart A 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. LINE NAME TEST POINT 

Seq Condition/ Instruction Action +REGISTER IN BIT P ALU2 A2N2D09 

1 Do you also have a B BUS PARITY Go to 16-030 and fix this failure first, +REGISTER IN BIT 0 ALU2 A2N2S05 

ERROR ALU1? then return here. +REGISTER IN BIT 1 ALU2 A2N2M13 

2 Put the ALU in a loop that includes the Change A2P4. +REGISTER IN BIT 2 ALU2 A2N2M09 
failing instruction. See 16-000 for details 
on scope syncing and ALU looping. +REGISTER IN BIT 3 ALU2 A2N2P04 
16-001 contains a timing chart and a list 
of cards that can be interchanged. 

+REGISTER IN BIT 4 ALU2 A2N2G13 

Scope -D BUS PARITY ERROR ALU2 +REGISTER IN BIT 5 ALU2 A2N2G08 
(A2P4D04). 
Is this line a constant plus level? +REGISTER IN BIT 6 ALU2 A2N2J03 

3 Is the failing instruction an internal Go to Seq 5. +REGISTER IN BIT 7 ALU2 A2N2B12 

transfer? 
An internal transfer is one in which -ROS 
REG 8 ALU2 (A2L2S04) is minus. 

Chart B 
4 If not: Change A2K2. 

5 Scope +CLK 16 ALU2 (A2N2D06). Go to Seq 7. 
Is this line plus at 100-150 ns of the LINE NAME TEST POINT 

failing instruction? 
-D BUS 0 ALU2 A2N2G09 

6 If not: Change A2K2. 
-D BUS 1 ALU2 A2N2U04 

7 Scope the +REGISTER IN BITS in Chart Go to Seq 9. -D BUS 2 ALU2 A2N2P13 
A and compare to the -D BUS BITS in 
Chart B. Compare at the fall of +CLK 16 -D BUS 3 ALU2 A2N2P12 
scoped in Seq 5. 
Do bits 0-7 of both charts A and B -D BUS 4 ALU2 A2N2M05 

compare (opposite levels)? -D BUS 5 ALU 2 A2N2M02 

8 If not: Change A2N2. -D BUS 6 ALU2 A2N2G11 

-D BUS 7 ALU2 A2N2J09 
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BRANCH ON CONDITION ERROR (ALU2) 16-120 

From 13-000 or 14-000 Chart A 

ERROR DESCRIPTION: 

Sense Byte 12, Bit 7 is set when more than one of the branch conditions on the A2D2 card 
are active at the same time. 

This chart identifies the correct branch condition for the possible ROS Register contents. 
Determine the binary value of ROS Register bits 3-7 by using Chart B. Use the binary value 
to determine which branch condition should be used. 

Most Probable Causes: 

A. A2D2 

B. A2M2 

ROS Register Bits 
TEST POINT 

LINE TESTED FOR CORRECT BOC (-ACTIVE) 
3 4 5 6 7 

C. A2P4 

D. A2K2 
0 1 0 0 0 EOD OR CRK OK A2D2S12 

0 1 0 0 1 NOT DCC OR SAGC BRANCH A2D2M09 
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 0 1 0 1 0 STAT A ALU2 A2D2P12 

0 1 0 1 1 STAT B ALU1 A2D2S05 
Seq Condition/Instruction Action 

0 1 1 0 0 NOT TRK P ENV OR 556 A2D2SD3 
1 Put the ALU in a loop that includes the Change A2P4. 

failing instruction. See 16-000 for details 0 1 1 0 1 FB DATA OR ALL ONES A2D2U04 

on scope syncing and ALU looping. 0 1 1 1 0 BaR OR DT BRANCH CONDITION A2D2U12 
16-001 contains a timing chart and a list 
of the ALU cards that can be 0 1 1 1 1 IBG BRANCH A2D2U13 
interchanged. Scope +BRANCH ERROR 
ALU2 (A2P4J04). Is this line a constant 

1 1 0 0 0 6250 BRANCH A2D2U10 

minus level? 1 1 0 0 1 NOT TRK 1 ENV OR 200 BPI A2D2S13 

2 Scope -CLK 17 (A2D2P02). Go to Seq 4. 1 1 0 1 0 STAT C ALU1 MARK ON WALL A2D2S02 
Does this line go plus from 75-125 ns of 
the failing instruction? 1 1 0 1 1 STAT D ALUl A2D2U03 

3 If not: Change A2K2. 1 1 1 0 0 NOT BLOCK OR ENV LOSS BRANCH A2D2M08 

4 Scope the following two pins: Go to Seq 6. 
1 1 1 0 1 NOT TM CONFIGURATION A2D2S10 

-ROS REG 5 ALU2 (A2D2P07) 
1 1 1 1 0 BUSY OR TACH A2D2J13 

+ROS REG 5 ALU2 (A2D2P11) 1 1 1 1 1 INTERRUPT A2D2S11 
Are these lines opposite levels? 

5 If not: Change A2M2. Note: These are the branch conditions on A2D2. 

6 Scope the following two pins: Change A2D2. 

-ROS REG 6 ALU2 (A2D2U06) 
+ROS REG 6 ALU2 (A2D2U11) 

Chart B 
Are these lines opposite levels? 

7 If not: Change A2M2. LINE NAME TEST POINT 

-ROS REG 3 ALU2 A2M2Dl0 

-ROS REG 4 ALU2 A2M2B13 

-ROS REG 5 ALU2 A2M2D05 

-ROS REG 6 ALU2 A2M2D09 

-ROS REG 7 ALU2 A2M2D07 
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ALU2 MICROPROGRAM ERROR 16-,.30 

From 14-00X. 13-001 ZONK OR 
COMMENTS FRU LOGIC PAGE 

TRAP 
ZONK OR 

COMMENTS FRU LOGIC PAGE TRAP 
The following MP2 Instruction Counter addresses are programmed traps. When a 
microprogram error occurs, the microprocessor stops at one of these addresses if the SET HI/La LSR line is on in error A2L2 AA171 D REG BIT 6 is on in error A2N2 AA341 
microprocessor is in STOP MODE and the Control Check Stop Switch is ON. 

If extended sense data is available, check the FRU code in Sense Byte 23. 

Cards A2K2, A2L2, A2M2, A2N2, and B2C2 have duplicates in the other microprocessor. 

One or more XINA bits are missing. 
AA211 Bits are missing in REGISTER IN at A2T2 

A2N2. AA431 

DREG B.IT 6 BOC MET is on in error A2M2 AA131 
TRAP5 

D REG BIT 6 is off in error A2N2 AA341 

(See 16-250) 

The B2C2 card is included because this error can be caused by an undetected ALU failure 
in MP1. 

One or more XINA bits are missing. 
No Bits missing in REGISTER IN at A2N2 AA211 
A2N2. 

D REG BIT 6 BOC MET is off in error A2M2 AA131 

D REG BIT 5 is on in error A2N2 AA341 

D REG BIT 5 BOC MET is on in error A2M2 AA131 
ERROR DESCRIPTION: 

Sense Byte 12, Bit 4 is set when the microprogram detects a hardware-type error during 

NALCO BOC met condition is on in 
A2M2 AA121 error 

TRAP6 
D REG BIT 5 is off in error A2N2 AA341 

ALU (Arithmetic Logic Unit) checkout. 

Note: AA361 without EC733838, AA261 with EC733838 

-NOT ALU CARRY ALU2 is on in 
A2N2 AA261 ZONK2 error 

D REG BIT 5 BOC MET is off in error A2M2 AA131 

D REG BIT 4 is on in error A2N2 AA341 

SENSE BYTE 23 
ZONK or TRAP FRUs COMMENTS 

FRU CODE 

STAT BIT 0 ALUl TO ALU2 is on in 
A2T2 AB141 error 

STOP BOC met condition is on in error A2M2 AA131 

D REG BIT 4 BOC MET is on in error A2M2 AA131 
TRAP7 

D REG BIT 4 is off in error A2N2 AA341 

A2T2 
A2N2 XOUTA is missing or has extra bits. The 

AA ZONK2 A2M2 
B2C2 

STOP STAT is on. Using wrong LSRs. 

Extra bits on in MPl XOUTA (MP2 
XINA). Extra bits on in REG IN at A2N2 AA211 

A2N2. A2T2 AA432 

D REG BIT 4 BOC MET is off in error A2M2 AA131 

D REG BIT 3 is on in error A2N2 AA331 

D REG BIT 3 BOC MET is on in error A2M2 AA121 
A2L2 Extra bits on in MPl XOUTA (MP2 

TRAP8 
D REG BIT 3 is off in error A2N2 AA331 

AA or 00 ZONKA A2Q2 
MP2 STAT A failed ON or OFF. A2D2 

XINA). No extra bits on in REG IN at A2N2 AA341 
A2N2. D REG BIT 3 BOC MET is off in error A2M2 AA121 

A2T2 STATA is on In error A2Q2 AA141 D REG BIT 2 is on in error A2N2 AA331 

AA or 00 ZONKB A2D2 MP1 STATs B, C, and D failed. 
B2C2 

A2T2 

STATA BOC MET is on in error A2D2 XC041 
ZONKA 

ST A T A is off In error A2Q2 AA401 

D REG BIT 2 BOC MET is on in error A2M2 AA121 
TRAPS 

D REG BIT 2 is off in error A2N2 AA331 

AA or 00 ZONKC A2D2 MP1 STATs B, C, and D failed. STATA BOC MET is on in error A2D2 XC041 D REG BIT 2 BOC MET is off in error A2M2 AA121 
B2C2 

ST ATB (from M p1) is on in error A2T2 AB141 D REG BIT 1 is on in error A2N2 AA331 

A2T2 
AA or 00 ZONKD A2D2 MP1 STATs B, C, and D failed. 

B2C2 

STATB BOC MET is on in error A2D2 XC041 
ZONKB 

STATB (from M Pl) is off in error A2T2 AB141 

D REG BIT 1 BOC MET is on in error A2M2 AA121 
TRAP10 

D REG BIT 1 is off in error A2N2 AA331 

TRAP4 thru A2N2 
AA TRAP11 A2M2 

D Register failure. STATB BOC MET is off in error A2D2 XC041 

STATC (from M P1) is on in error A2T2 AB141 

D REG BIT 1 BOC MET is off in error A2M2 AA121 

D REG BIT 0 is on in error A2N2 AA331 

A2L2 

AA ZONK A2M2 
High LSR control or STATD can't be set. A2N2 

ST A TC BOC MET is on in error A2D2 XC041 
ZONKC 

STATC (from MP1) is off in error A2T2 AB141 

D REG BIT 0 BOC MET is on in error A2M2 AA121 
TRAP11 

D REG BIT 0 is off in error A2N2 AA331 
A2Q2 

ST A TC BOC MET is off in error A2D2 XC041 D REG BIT 0 BOC MET is off in error A2M2 AA121 

AA no name A2N2 
High/Low LSR control. A2M2 

AA TRAP1 A2N2 
D Bus 0 and adder failure. A2M2 

AA TRAP2 A2N2 
D Bus 0 and adder failure. 

A2M2 

STATD (from MP1) is on in error A2T2 AB141 

ST A TD BOC MET is on in error A2D2 XC041 
ZONKD 

STATD (from MP1) is off in error A2T2 AB141 

ST A TD BOC MET is off in error A2D2 XC041 

An STOH or XFRH instruction went to 
a low LSR instead of high (ROS REG A2N2 

AA281 
3) A2M2 

no name Exclusive OR didn't work A2M2 AA111 

-ALU 0 is off in error A2N2 See Note. 

AA CCTRAP A2N2 
D Bus 0 and adder failure. 

A2M2 

D REG BIT 7 is on in error A2N2 AA341 

D REG BIT 7 BOC MET is on in error A2M2 AA131 
BOC MET is off in error A2M2 AA121 

TRAP4 
A2T2 

hot TU BUS IN ZONK10 A2D2 Hot bits on the Tape Unit BUS IN. 
A2N2 

D REG BIT 7 is off in error A2N2 AA341 

D REG BIT 7 BOC MET is off in error A2M2 AA131 

If the problem isn't fixed, go to the next table. 
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ALU2 MICROPROGRAM ERROR (Cont'd) ANALYZING MICROPROGRAM ERRORS 16-131 

lONK OR 
COMMENTS FRU LOGIC PAGE 

TRAP 
See 16-000 for general instructions in analyzing microprocessor errors. 16-000 describes 
looping and scope syncing techniques. It also contains a list of duplicate cards used in the 
microprocessors. 

Set High LSR didn't work A2L2 AA171 
A2M2 AA281 

During the ALU CHECKOUT routine, microprogram errors can be caused by missing or 
extra bits in the REGISTER IN, BOC failures, adder failures, and setting high or low LSRs. 

-ALU 0 is on in error A2N2 See Note. It is important to know exactly which microprogram instruction is at fault before developing 
lONK 

BOC MET is on in error A2M2 AA121 
sync if the CE COMPARE REGISTER is used. 

STATD didn't come on to finish A2Q2 AA451 
-STATD ALU2 to ALU1 

no name 
Low op codes don't work when in high 

A2N2 AA281 
mode. Should use high LSRs. 

The following is a list of the conditions that lead to the error: 

MP1 placed a byte of all ones in XOUTA and trapped MP2 to address 000. 
1 Instruction 'NDXTST3,' MP2 branched unconditionally to 'EXECTST3.' 

MP2 turned on the microprogram error with the XFR HDWERR instruction somewhere 
A carry occurred with bits left on the 

A2N2 AA361 D Bus. Should be O. 
2 in the MP2 checkout. 

The Instruction Counter is updated by one during the execution of the XFR HDWERR 
TRAP1 ALU 0 (D BUS) BOC MET is off in 

A2M2 
error AA121 3 instruction. 

Enable the CE Panel, disable the interface, turn the Control Check switch on, and turn 
-ALU 0 line is off in error A2N2 AA361 the ALU 1/2 switch to ALU 1 . Execute a failing type instruction (reset switch or I/O 

NO ALU CARRY is off in error' A2N2 AA361 
TRAP2 

function). If M P1 has any error other than the microprogram error, analyze the other 
4 error first. 

NALCO BOC MET is off in error A2M2 AA121 5 Assuming no MP1 failure, turn the ALU1/2 to the ALU2 position. 

No carry, should have carried A2N2 AA361 Again perform the failing type operation. If any other error besides the microprogram 

NALCO BOC MET is on in error A2M2 AA121 6 error occurs, analyze the other error first. 
CCTRAP 

Carry, should not have carried A2N2 AA361 Not all LSRs are cleared before the checkout routine is performed immediately after 
7 power on. 

NALCO BOC MET is off in error A2M2 AA121 
Rule out a false error by checking pin A2P4J02 for minus level or a pulse. If this pin 

Hot Tape Unit BUS IN bits or hot A2T2 
FD011 lONK10 BUSY TACH line A2D2 

A2N2 
XC031 

8 is a constant plus level, change the A2P4 card. 

9 The tables on 16-030 are a list of the conditions that turn on microprogram errors. 
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COMMAND STATUS REJECT 16-160 

From 14-00X. 00-040 Seq Condition/ Instruction Action 19 If not: This is a normal BUS IN 4 response to a 
write-type command. Turn power off. 

ERROR DESCRIPTION: 3 Is the failing operation a: Go to Seq 4. remove test jumpers, and check with a 

Sense Byte 10. Bit 0 is set when the tape unit fails to return, or the control unit fails to Write (01, OF, 07, LWR) 
meter: 

recognize. the proper command status information to the tape control in response to a 
command tag and byte. The failing command must be identified by using the sense bytes Read (02. 37, 3F, OC, 27. 2F) Go to Seq 20. Yl D06, N4B06 to K6D06 
from LOGREC or OL Ts. Sense byte 23 provides the status which the tape control received 
from the tape unit. (See Chart A on 16-163.) 

Interrupt (Not ready to READY) Go to Seq 120. Y1B12. N4B12 to K6D12 
L2D07, N2B06 to Yl J06 

Interrupt (Set Pulse) Go to Seq 123. 
The first part of this procedure is used to resolve some single tape, unit failures. If it is not 
known which command is failing. test them all by starting at Seq 2 assuming a write-type Interrupt (SAGC Check) Go to Seq 140. 

If LWR. this is a normal BUS IN 2 
response. Check with a meter: 

and then a read-type command. Use Chart C on 16-163 as a guide. Be sure there are no 
"hot" BUS IN lines along with the correct response for each command. 

Most Probable Causes: The following is a list of known cards which cause the problems 
covered in this procedure. The cards are listed with the highest probability first. Lines with 
multiple cards have the same probability. 

Tape Control Tape Unit 4. 6 8 Tape Unit 3. 5. 7 
(Multiple Drive Failure) (Single Drive Failure) (Single Drive Failure) 
A. A2Q2. B3F2 A. T-A1M2. T-A1L2. T-A1K2 A. T-A1H2. T-A1L2. T-A1K4 
B. A2D2. A2R2 B. T-A1K6, T-A1J2, T-A1C2 B, T-A1J2. T-A1C2 

Tach Busy (Writing) Go to Seq 145. 

Tach Busy (Rewinding) Go to Seq 157. 

Meter (Writing) Go to Seq 145. 

4 The failure is on a write-type command 
(01, 1 F. 17. or LWR). Ground -BUS OUT 
4 I/O (T -A 1 K6D06) This forces the tape 
unit into Write status. If an LWR. also 
ground -BUS OUT 2 (T-A1K6B04). After 

Yl D04, N4B04 to K6B04 (B02) 
L2D05, N2B04 to Yl J04 (B 12) 

Go to Seq 118. 

20 Ground -BUS OUT 1 I/O (T-A1K6B03). 

I This forces the tape unit into Forward 
Read status. After installing the test 
jumper, ground -BUS OUT 6 
(T -A 1 K6D07) momentarily. 

Interface voltage levels are: 
+ 4.5 V inactive 

putting on test jumpers. ground -BUS 
OUT 6 (T -A 1 K6D07) momentarily. 

21 Is -BUS IN 0 (T-A1L2D02) minus? Go to Seq 107. 

22 Is -BUS IN 1 (T-A1L2D04) minus? Go to Seq 47. 
o V active 5 Are any of the following lines at the level Change T -A 1 K6. 

indicated? 23 Is -BUS IN 2 (T-A1L2D05) minus? Go to Seq 57. 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. +CONTROL TAG (T-Al K6Dl0) plus? 
Remember to END all problem or maintenance calls by going to MAP 00-030. The bits -COMMAND TAG (T-A1K6D09) plus? 

24 Is -BLiS IN 3 (T-A1L2D06) minus? Go to Seq 75. 

mentioned in this procedure are from Sense Byte 23, FRU list for MP2. (See Chart A on ' -MOVE TAG (T-A1K6B12) minus? 25 Is -BUS IN 4 (T -A 1 L2D07) minus? Go to Seq 113. 
16-163.) 

6 Is -BUS IN 0 (T-A1L2D02) minus? Go to Seq 34. 26 Is -BUS IN 5 (T-A1L2D09) minus? Go to Seq 83. 

Seq Condition/Instruction Action 7 Is -BUS IN 1 (T-A1L2D04) minus? Go to Seq 47. 27 Is -BUS IN 6 (T-A1L2Dl0) minus? Go to Seq 89. 

1 Does the failure occur on more than Go to Seq 120. 8 Is failing command an LWR (hex 8B)? Go to Seq 68. 28 Is -BUS IN 7 (T-A1L2Dll) minus? Go to Seq 104. 
one tape unit? 

9 Is -BUS IN 2 (T-A1L2D05) minus? Go to Seq 57. 29 Remove jumper from T -A 1 K6B03 and put Turn power off and check continuity: 
1A Is this a Model 3. 5 or 7? Go to 6A-160. 

2 If the failure is isolated to a single 
tape unit. it may be diagnosed 
without the tape control. 
The failing command may be 
duplicated by performing the 

10 Is - BUS IN 3 (T -A 1 L2D06) minus? Go to Seq 75. 

11 Note: Bus In 4 (Byte 23, Bit 4) should be This is a normal response to a Write 
ON for a write-type command. Command. Go to Seq 16. 
Example: 01. 1 F, or 17. 
Is -BUS IN 4 (T -A 1 L2D07) minus? 

on T-A1K6B02. This forces backward Yl D02, N4B02 to K6B02 
status. BUS IN 0 is normal response to Yl B03, N4D03 to K6B03 
Read Backward commands (i.e., OC, 27. L2D02, N2B02 to Y1J02 
2F). Is -BUS IN 0 (T-A1L2D02) minus? Go to Seq 118. 

30 Is -BUS OUT 0 (T-A1J2Dll) plus? Change T -A 1 K6. 

following steps: 12 Is +STATUS BUS 4A (T-A1L2P12) plus? Change T -A 1 L2. 31 Is +BKWD STATUS (T-A1J2Pll) minus? Change T-A1J2. 

1. Disconnect the I/O cable from 
tape unit. 13 Is -WRITE STATUS (T-A1M2U04) plus? Go to Seq 40. 32 Is +STATUS BUS 0 (T-A1M2B05) minus? Change T -A 1 M2. 

2. Reset, load, and ready the failing 
tape unit with a work tape. 

14 Is +STATUS BUS 4 (T-A1M2J09) minus? Change T-A 1 M2. 33 If not: Change T-A1 L2. 

3. Ground (D08) the COMMAND tag 15 If not: Change T -A 1 K2. 34 Is +BKWD STATUS (T-A1M2G04) plus? Go to Seq 38. 
(T-A1K6D12L 

4. Ground the appropriate BUS OUT 16 Is -BUS IN 5 (T-A1L2D09) minus? Go to Seq 83. 35 Is +STATUS BUS 0 (T-A1M2B05) plus? Change T -A 1 M2. 

bit (see Chart D on 16-163 for 
location.) 17 Is -BUS IN 6 (T-A1L2D10) minus? Go to Seq 89. 36 Is -BUS IN 0 (T-A1L2D02) minus? Change T-Al L2. 

5. Switch tape unit online to allow 18 Is -BUS IN 7 (T-A1L2D11) minus? Go to Seq 104. 37 If not: Recheck at Seq 6. 
scoping BUS IN. 

Charts A, B, and C on 16-163 are 38 Is -WRT STATUS (T-A1J2M12) plus? Go to Seq 40. 

used to determine the proper 39 If not: Remove test jumper and change T-A1J2. 
response. 
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COMMAND STATUS REJECT (Cont'd) 

Seq Condition/ Instruction 

40 Is +REW OP (T-A1J2D09) plus? 

41 Is -BUS OUT 4 (T-A1J2S07) plus? 

42 If not: 

43 Is +LOAD RWD (T-A1C2J05) plus? 

44 Is -SET RWD COMMAND (T-A1C2B05) 
minus? 

45 Is -GATED LOAD REWIND PB 
(T-A 1 C2D05) minus? 

46 If not: 

47 Is -GAP CONTROL (T-A 1 M2D06) minus? 

48 Is +STATUS BUS 1 (T-A1M2B07) plus? 

49 Is -BUS IN 1 (T-A1L2D04) minus? 

50 If not: 

51 Is -TO (T-A1F2G04) pulsing? 

52 If not: 

53 Is +GO INT (T-A1F2S07) minus? 

54 Is -GATE RWD (T-A1F2U02) minus? 

55 Is -MOVE COMMAND B (T-A1F2P12) 
minus? 

56 If not: 

57 Is -DIAGNOSTIC MODE (T-Al M2Dl0) 
minus? 

58 Is +STATUS BUS 2 (T-A1M2Gl0) plus? 

59 Is +STATUS BUS 2A (T-A1K2D06) plus? 

60 Is -BUS IN 2 (T-A 1 L2D05) minus? 

61 If not: 

62 Is -BUS OUT 2 (T-A1J2M04) minus? 

63 Ground -BUS OUT 6 I/O (T-A1M2P02). 
Does +SENSE RESET (T-A1J2P05) go 
plus? 

64 Is -BUS OUT 6 (T-A1M2P02) plus? 

65 If not: 

o o o 

Action 

Go to Seq 43. 

Remove test jumper and change T -A 1 K6. 

Remove test jumper and change T -A 1J2. 

Remove test jumper and change T -A 1 D4·. 

Change T-A1J2. 

Change T -A 1 C2. 

Remove test jumper and change T -A 1 C2. 

Go to Seq 51. 

Change T-A1M2. 

Change T -A 1 L2. 

Remove test jumper and see Note 7 on 
16-163. 

Go to Seq 53. 

Remove test jumper and change T -A 1 H2. 

Change TAl F2. 

Go to Seq 40. 

Go to Seq 87. 

Remove test jumper and change T -A 1 H2. 

Go to Seq 62. 

Change T -A 1 M2. 

Change T -A 1 K2. 

Change T-A 1 L2. 

Recheck Seq 9 or 23. 

Change T-A 1 K6. 

Go to Seq 66. 

Change TAl K6. 

Remove test jumper and change T -A 1 M2. 

o f") •.. ~ o o 

Seq Condition/Instruction 

66 Is -DIAGNOSTIC MODE (T-Al M2Dl0) 
minus? 

67 If not: 

68 BUS IN 2 is normal response to LWR 
command. 
Note: Bit 4 will also be ON, but it will 
not cause a failure on LWR. 

69 Is -BUS IN 2 (T -A 1 L2D05) minus? 

70 Is +STATUS BUS 2A (T-A1L2M04) plus? 

71 Is +STATUS BUS 2 (T-A1K2D05) plus? 

72 Is -DIAGNOSTIC MODE (T-A1M2Dl0) 
minus? 

73 Is -BUS OUT 2 (T-A1J2M04) minus? 

74 If not: 

75 Is + TIE UP (T-A1M2U10) minus? 

76 Is +STATUS BUS 3 (T-A1M2B04) plus? 

77 Is +GATED OPPOSITE DIRECTION 
(T-A1K2Jl1) plus? 

78 Is +STATUS BUS 3A (T-A1K2J07) plus? 

79 Is -BUS IN 3 (T-A1L2D06) minus? 

80 If not: 

·81 Is +GO INT (T-A 1 F2S07) minus? 

82 If not: 

83 Is +STATUS BUS 5 (T-A1M2P06) plus? 

84 Is +LONG STOP RESPONSE 
(T-A1H2Ml0) plus? 

85 Is -BUS IN 5 (T-A1L2D09) minus? 

86 If not: 

87 Is -MOVE COMMAND (T"A1K2D13) 
minus? 

88 If not: 

89 Ground -BUS OUT 6 I/O (T-A1K6D07). 
Does +SENSE RESET (T -A 1 M2Pl1) go 
plus? 

90 Is -BUS OUT 6 (T-A1M2P02) plus? 

91 If not: 

o o o 

16-161 

Action Seq Condition/ Instruction Action 

Change A1J2. 92 Remove jumper at T-A1K6D07. Is -BUS Go to Seq 18 for Write, or Seq 28 for 
IN 6 (T-A1L2Dl0) plus? Read. 

Check with a meter: 93 Is +WRITE CURRENT U.K. (T-Al M2Pl0) Go to 15-090. 

Yl B08, N4B08 to K6D07 plus? 
This information is obtained by checking 
Sense Byte 6, Bit 1. 

94 Is +ERASE U.K. (T-A1M2S05) plus? Go to 15-090. 
Check Sense Byte 7, Bit 5 to obtain this 
information. 

Go to Seq 10. 
95 Is + RESET KEY (T -A 1 M2S03) plus? Change T-A1M2. 

Change T -A 1 L2. 
96 Is +LAMP OFF (T-A1M2S07) plus? Check the lamp. If lamp is on, change 

Change T -A 1 K2. T -A 1 D2. If the lamp is off, change the 
lamp. 

Change T-A1M2. 
97 Is + TAPE BOTTOM LEFT (T -A 1 M2U02) Be sure tape is not bottomed in the left 

Change T-A1J2. 
plus? column. If tape is bottomed, go to 

2B-170 or 3B-l1 O. If tape is not 

Change T -A 1 K6. 
bottomed, change T -A 1 C2. 

Check for open TIE UP circuit (ALD 
FT115). 

98 Is + TAPE BOTTOM RIGHT (T-Al M2U05) Be sure tape is not bottomed in the right 
plus? column. If tape is bottomed go to 

2B-170 or 3B-l10. If tape is not 

Change T-A1 M2. 
bottomed, change T -A 1 C2. 

Go to Seq 81. 99 Is -LOSS OF AIR OR OVUV Change T-A1M2. 
(T -A 1 M2S02) minus? 

Change T-A1K2. 100 Is +STATUS BUS 6 (T-A1M2B12) plus? Change T-A1M2. 

Change T -A 1 L2. 101 Is +STATUS BUS 6A (T-A1K2G12) plus? Change T -A 1 K2. 

Recheck Seq 10 or 24. 102 Is -BUS IN 6 (T-A1L2Dl0) minus? Change T -A 1 L2. 

103 If not: Recheck Seq 17 (write) or 27 (read). 
Change T -A 1 F2. 

Go to Seq 54. 104 Is +STATUS BUS 7 (T-A1M2J02) plus? Change T-Al M2. 

105 Is -BUS IN 7 (T-A 1 L2Dl1) minus? Change T -A 1 L2. 
Change T -A 1 M2. 

106 If not: Recheck Seq 18 (write) or 28 (read). 
Change T-A1H2. 

107 Is +BKWD STATUS (T-A1M2G04) plus? Go to Seq 111. 

Change T -A 1 L2. 108 Is +STATUS BUS 0 (T-A1M2B05) plus? Change T-A1M2. 

Recheck Seq 16 or 26. 109 Is -BUS IN 0 (T-A1L2D02) minus? Change T -A 1 L2. 

Change T-A1J2. 110 If not: Recheck Seq 21. 

111 Is -BUS OUT 1 (T-A1J2G04) minus? Change T-A 1 K6. 
Remove test jumper and change T -A 1 K2. 

112 If not: Remove test jumper and change T-A1J2. 

Go to Seq 92. 
113 Is -WRITE STATUS (T-A1M2U04) Change T-A1J2. 

minus? 

Change T -A 1 K6. 114 Is +STATUS BUS 4 (T-A1M2J09) plus? Change T-A1M2. 

Change T-A1M2. 115 Is +STATUS BUS 4A (T-A1K2S12) plus? Change T -A 1 K2. 

116 Is -BUS IN 4 (T-A1L2D07) minus? Change T -A 1 L2. 

117 If not: Recheck Seq 25. 
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COMMAND STATUS REJECT (Cont'd) 16-162 

Seq Condition/ Instruction Action Seq Condition/Instruction Action Seq Condition/Instruction Action 

118 Ground -MOVE TAG I/O (T-A1K6D13). Change T -A 1 K6. 
Tape may run away. 
Is -MOVE TAG (T-A1K6B12) plus? 

138 Does -INTERRUPT IN (T-A 1 L2B05) have Go to Seq 141. 
a symmetrical square wave about +O.lV 
above ground with ring on the down 

150 Is +SUM OF TAGS (T-A1L2J13) minus? Change T -A 1 J2. 

151 If not: Change T -A 1 L2. 

119 If not: Turn power off. Remove test jumpers, 
and check continuity from Y1 D13 and 
N4D13 to K6D13. 

level? 

139 If not: Change T -A 1 L2. 
152 Is -RUN METER (T-A1L2M08) Meter should be running. If not, refer to 

approximately at ground? (This is a + 12v ZT001. Go to Seq 156. 
to Ov line.) 

120 Reset and load-rewind the tape unit. Do 
140 The following sequences check that a 

SAGC Check from the Read Card will 153 Is +LP STATUS DELAYED (T-A1L2B09) Change T -A 1 G2. 
not make it ready. cause an Interrupt (Models 4, 6, and 8 plus? 

121 Is -INTERRUPT 2A (T-A1K2G09) a solid Go to Seq 125. only). 154 Is -SET METER ENABLE (T -A 1 L2J07) Change T-A1J2. 
plus? 141 Reset, rewind, and ready the tape unit. plus? 

122 Is -INTERRUPT 2 (T-A1J2Ul0) a solid Change T-A1K2. 
plus? 

123 Is -INTERRUPT 1 (T-A1J2S10) a solid Change T-Al M2. 
minus? 

142 Ground the following lines at the same 
time and in the order specified: 

-COMMAND TAG I/O (T-A1K6D12) 
-BUS OUT 4 I/O (T-A1K6D06) 

155 If not: Change T -A 1 L2. 

156 Turn power off. Remove test jumpers, 
and check continuity from L2B04 and 
N2B12 to Y1G12 for TACH/BUSY and/or 

124 If not: Change T-A1J2. 
Now move the test jumpers from the 
above lines and ground the following lines 

Y1J13 and N2D13 to L2P05 for METER 
OUT. 

125 Is -INTERRUPT IN (T-A1L2B05) +O.lV Change T -A 1 L2. 
or more above ground? This line is not 
terminated when the device cable is 
removed, but should be almost ground 

at the same time and in the order 
specified: 

-MOVE TAG I/O (T-A1K6D13) 
-SAGC CHECK (T-A 1 K2G08) 

157 The following sequences check for BUSY 
during a rewind operation. Reset, rewind 
and ready the tape unit with a work tape. 

when not active and +0.1 V when active. Tape should be moving. 158 Ground the following lines at the same 

126 Make the tape unit ready. 

127 Is -INTERRUPT 2A (T-A1K2G09) a solid Go to Seq 131. 
minus? 

128 Is -INTERRUPT 2 (T-A1K2Ul0) a solid Change T -A 1 K2. 
minus? 

143 Is -INTERRUPT 2A (T-A1K2G09) a solid Change T -A 1 K2. 
plus? 

144 Turn power off. Remove test jumpers, Go to 00-030. 
and check continuity from L2B05 and 
N2D11 to Y1J11. 

time and in the order specified: 

-BUS OUT 4 I/O (T-A1K6D06) 
-COMMAND TAG I/O (T-A1K6D12) 
Move the jumper on K6D12 to K6D13 
(-MOVE TAG I/O). Tape should start 
moving. 

129 Is -INTERRUPT 1 (T -A 1 J2S1 0) a solid Change T-A1M2. 
plus? 

145 The following sequences check the 
TACH/BUSY and METER OUT lines. 
Reset, load-rewind and make the tape unit 

159 With tape away from load point, remove 
the two test jumpers. 

130 If not: Change T-A1J2. 

131 Is -INTERRUPT IN (T-A 1 L2B05) about Go to Seq 133. 
+O.lV? 

ready. 

146 Ground the following lines at the same 
time and in the order specified: 

160 Pull the capstan motor plug from the 
capstan motor control board. 
DANGER: Never connect the capstan 
motor plug with power ON. 

132 If not: Change T -A 1 L2. 

133 The following sequences check the Set 

-BUS OUT 4 I/O (T-A1K6D06) 
-COMMAND TAG I/O (T-A1K6D12) 
Now move the test jumpers and ground: 
-MOVE TAG I/O (T-A1K6D13) 

161 Ground the following lines in the order 
specified: 

-BUS OUT 7 I/O (T-A1K6B09) 
Pulse command. Reset and load-rewind -METER OUT I/O (T-A1 L2P05) -CONTROL TAG I/O (T-A1K6Dl1). 
the tape unit. Do not make it ready. Tape should be moving. 

162 Remove the test jumper from -CONTROL 
134 Ground the following pins: 147 Are there any tach pulses on Go to Seq 152. TAG I/O (T-A1K6Dll). (If the capstan 

-COMMAND TAG I/O (T-A1K6D12) 
-BUS OUT 3 I/O (T-A1K6B05) 

135 Does -INTERRUPT 2A (T-A1K2G09) have Go to Seq 138. 
a symmetrical square wave at an 
approximate rate of 330 ns? 

- TACH/BUSY IN (T-A 1 L2B04)? This is 
an unloaded line with the device cable 
disconnected. The pulses should be 
approximately 0.1 v above ground. 

148 Are there any tach pulses on on -PHASE Go to Seq 150. 
B GATED (T-A1L2J12)? 

motor is connected, the tape is 
rewinding.) 

163 Is -TACH/BUSY IN (T-A1L2B04) about Go to Seq 167. 
+0.1v? 

164 Is -BUSY STATUS (T-A1L2J11) plus? Change T -A 1 J2. 

136 Is -BUS OUT 3 (T-A1J2S09) plus? Change T -A 1 K6. 
149 If not: Change T-A1H2. 

137 If not: Change T -A 1J2. 
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COMMAND STATUS REJECT (Cont'd) 

Seq Condition/ Instruction Action Seq Condition/Instruction Action 

165 Is +SUM OF TAGS (T-A1L2J13) plus? Change T -A 1 J2. 182 Is -DEVICE BUS IN 0 TO DF (A2T2M04) Change A2D2; if problem still exists. see 

166 If not: Change T -A 1 L2. minus? Note 7. 

167 Turn power off. Connect the capstan Go to 00-030. 
183 Is - TUBO BIT 0 (A2R2S03) plus? Change A2E2. 

motor to the capstan motor control board. 184 Is +0 PCT AM PL CTRL TRK 0 (A 1 H2Pl1) Change Yl D2. then Yl02. 
remove the test jumpers. and check for plus? 
continuity from L2B04 and N2B 12 to 
Y1G12. 185 Is + TUBO BIT 0 (A2R2D12) plus? Change A 1 H2. 

168 Using the failing commands. set up the Go to Seq 236. 186 Is -B BUS 0 ALU2 (A2R2J07) minus? Change A2N2. 

CE panel to stop ALU2 after executing 
TUBODOWN to check for 'hot' TUBOs. 

187 If not: Change A2R2. 

Rotate selectable register switch to ALU2 
Device Bus Out. When the TC stops at 
this address. check for "hot' TUBOs. Are 

188 Is -DEVICE BUS IN 1 TO DF (A2T2P03) Change A2D2; if problem still exists. see 
minus? Note 7 on 16-163. 

there any BUS OUT lights on? (See 189 Is - TUBO BIT 1 (A2R2B12) plus? Change A2E2. 
12-000 for CE panel information.) 

190 Is +TUBO BIT 1 (A2R2B13) plus? Change A1H2. 
169 Set up the CE panel to stop ALU2 after Go to Seq 171. 

executing STATSNOW. If the tape control 
191 Is -B BUS 1 ALU2 (A2R2G05) minus? Change A2N2. 

stops. the active bits may be looked at in 192 If not: Change A2R2. 
a static status. If it is not possible to 
analyze the problem in a static status. 193 Is -DEVICE BUS IN 2 TO DF (A2T2M02) Change A2D2; if problem still exists. see 
sync the scope minus on - TU TAG BIT 6 minus? Note 7 on 16-163. 
COMMAND (A-A2R2J06) and follow the 
procedure. Does the ALU stop at this 194 Is - TUBO BIT 2 (A2R2D05) plus? Change A2E2. 

address? 195 Is + TUBO BIT 2 (A2R2B05) plus? Change A 1 H2. 

170 If not: Set up the CE panel to stop ALU2 after 
executing address MSKSTS. Go to Seq 

196 Is -B BUS 2 ALU2 (A2R2J05) minus? Change A2N2. 

172. 197 If not: Change A2R2. 

171 Is the tape control in Read Status? Go to Seq 221. 198 Is -DEVICE BUS IN 3 TO DF (A2T2Jl0) Change A2D2; if problem still exists. see 
(Check Sense Byte 1. Bit 5; if the bit is minus? Note 7. 
ON. the tape control is in Write Status). 

199 Is -TUBa BIT 3 (A2R2G02) plus? Change A2E2. 
172 Is Byte 23. Bit 0 ON? Go to Seq 182. 

(This bit indicates the tape control is in 
Backward Status.) 

200 Is +0 PCT AMPL CTRL TRK 3 Change Y1D2. then Yl02. 
(A1H2Ml1) plus? 

173 Is Byte 23. Bit 1 ON? Go to Seq 188. 201 Is + TUBa BIT 3 (A2R2D13) plus? Change A 1 H2. 

174 Is Byte 23. Bit 2 ON? Go to Seq 193. 202 Is -B BUS 3 ALU2 (A2R2J03) minus? Change A2N2. 

175 Is Byte 23. Bit 3 ON? Go to Seq 198. 203 If not: Change A2R2. 

176 Is Byte 23. Bit 4 ON? This is a normal response to Set Write. 204 Is -DEVICE BUS IN 5 TO DF (A2T2Ml0) Change A2D2; if problem still exists. see 
Recheck Sense Data. minus? Note 7 on 16-163. 

177 Is Byte 23. Bit 5 ON? Go to Seq 204. 205 Is -TUBa BIT 5 (A2R2Bl0) plus? Change A2E2. 

178 Is Byte 23. Bit 6 OFF? Go to Seq 209. 206 Is + TUBa BIT 5 (A2R2B09) plus? Change A 1 H2. 

179 Is Byte 23. Bit 7 ON? Go to Seq 215. 207 Is -B BUS 5 ALU2 (A2R2M09) minus? Change A2N2. 

180 Is Sense Byte 23 = hex OO? Check the - TU TAG BIT 6 COMMAND 208 If not: Change A2R2. 

-i line (A2R2J06) to be sure it is minus. 
Change A2R2 if it is not minus. 

181 If not: Recheck Sense Data. 
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Seq Condition/Instruction 

209 Is -DEVICE BUS IN 6 TO DF (A2T2P07) 
minus? 

210 Is -TUBa BIT 6 line (T-A2R2G13) minus? 

211 Is +0 PCT AMPL CNTRL TRK 6 
(Al H2P06) plus? 

212 Is + TUBa BIT 6 (A2R2G12) plus? 

213 Is -B BUS 6 ALU2 (A2R2U03) plus? 

214 If not: 

215 Is -DEVICE BUS IN 7 TO DF (A2T2P09) 
minus? 

216 Is -TUBa BIT 7 (A2R2S02) plus? 

217 Is +0 PCT AMPL CTRL TRK 7 (A1H2P02) 
plus? 

218 Is + TUBa BIT 7 (A2R2M03) plus? 

219 Is -B BUS 7 ALU2 (A2R2P13) minus? 

220 If not: 

221 Is Byte 23. Bit 0 ON? 

222 Is Byte 23. Bit 1 ON? 

223 Is Byte 23. Bit 2 ON? 

224 Is Byte 23. Bit 2 ON? 

225 Is Byte 23. Bit 4 ON? 

226 Is Byte 23. Bit 5 on? 

227 Is Byte 23. Bit 6 ON? 

228 Is Byte 23. Bit 7 ON? 

229 Is the FRU = OO? 

230 If not: 

o o o o 

16-163 

Action 

Change A2D2; if problem still exists. see 
Note 7 on 16-163. 

Change A2E2. 

Change Yl D2. then Yl02. 

Change A 1 H2. 

Change A2N2. 

Change A 1 R2. 

Change A2D2; if problem still exists. see 
Note 7 on 16-163. 

Change A2E2. 

Change Yl D2. then Yl02. 

Change A 1 H2. 

Change A2N2. 

Change A2R2. 

If the tape control is performing a Read 
Backward command. this is a normal 
response. A BUS OUT 0 to the tape unit 
sets the tape unit to Backward Status. 
BUS IN notifies the tape control that the 
tape unit is in Backward Status. If the 
command is not a Read Backward. go to 
Seq 182. 

Go to Seq 188. 

Go to Seq 193. 

Go to Seq 198. 

Normal response to a Set Write; go to 
Seq 231. 

Go to Seq 204. 

Go to Seq 209. 

Go to Seq 215. 

If the command is a Read Forward. this 
is a normal response; recheck Sense 
Data. If the command is a Read 
Backward. check - TU TAG BIT 6 
COMMAND (A2R2J06) to be sure it is 
active. 

Recheck Sense Data. 

n,'I, "'--)1 
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COMMAND STATUS REJECT (Cont'd) 

Seq Condition/ Instruction Action 

231 Is -DEVICE BUS IN 4 TO DF (A2T2P11) Change A2D2; if problem still exists, see 
minus? Note 7 on 16-163. 

232 Is -TUBa BIT 4 (A2R2B07) plus? Change A2E2. 

233 Is + TUBa BIT 4 (A2R2D09) plus? Change A 1 H2. 

234 Is -B BUS 4 ALU2 (A2R2M12) minus? Change A2N2. 

235 If not: Change A2R2. 

236 Is the BUS OUT 0 indicator ON? Go to Seq 183. 

237 Is the BUS OUT 1 indicator ON? Go to Seq 189. 

238 Is the BUS OUT 2 indicator ON? Go to Seq 194. 

239 Is the BUS OUT 3 indicator ON? Go to Seq 199. 

240 Is the BUS OUT 4 indicator ON? Go to Seq 234. 

241 Is the BUS OUT 5 indicator ON? Go to Seq 205. 

242 Is the BUS OUT 6 indicator ON? Go to Seq 209. 

243 Is the BUS OUT 7 indicator ON? Go to Seq 216. 

244 If not: Recheck symptoms. 

Notes: 

1. This command is sent to a tape unit after a Rewind/Unload is 
initiated or if a Start I/O is issued to a Not Ready tape unit in 
which the Interrupt In line is not previously pulsing. To test 
statically, enter a Rewind/Unload command (hex OF). If a 
Rewind/Unload is executed and ROS is set to Stop, the tape 
unit will execute the operation. 

2. On Set Pulse commands, the tape control samples the tape unit 
Interrupt In line instead of Bus In. Refer to ALD FT131. Ensure 
the Interrupt In line has a symmetrical square wave 
approximately 500 ns wide. 

3. This command is issued only on Read Backward or Backspace 
Block commands in 6250 mode. 

4. If this command is suspected as failure, do a Compare Equal on 
ALU2 address 775. 

5. The TC does not require any response from the tape unit for a 
Reset command and, therefore, no Command Status Reject can 
be set. 

6. If active, troubleshoot tape unit first on tape unit logic FT114. 

7. Interchange tape unit signal cable to another TU if possible. If 
there is a path failure (same address fails), go to 18-000 for 
Selection (1x8) logic or go to 18-010 for Device Switch feature. 
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Chart A 

When this bit is set with a write-type channel command word, the ALU2 FRU ID sense 
byte (byte 23) has the following meaning: 

FRU Bit 0 On: TU failed to set forward status. 
FRU Bit 1 On: Gap control is active in TU. 
FRU Bit 2 On: TU is in diagnostic mode and Reset command was ineffective. 

(Normal response to LWR.) 
FRU Bit 3 On: Opposite direction-should not be on. 
FRU Bit 4 On: Normal response to Write command. 
FRU Bit 5 On: Possible--will not cause error. 
FRU Bit 6 On: Unit Check condition in TU or Reset command was ineffective. 
FRU Bit 7 On: Unused-Active BUS IN bit at command time. 
FRU=OO: TU failed to respond or failed to recognize BUS OUT bit 4. 
FRU#OO: Possible that the TU failed to recognize command tag. 

When this bit is set with a read-type channel command word, the ALU2 FRU ID sense byte 
(byte 23) has the following meaning: 

FRU Bit 0 On: Normal response to set read backward. TU is in backward status. 
FRU Bit 1 On: Gap control is active. 
FRU Bit 2 On: TU is in diagnostic mode and Reset command was ineffective. 
FRU Bit 3 On: Opposite direction-should not be on. 
FRU Bit 4 On: TU failed to reset write status. 
FRU Bit 5 On: Possible-will not cause error. 
FRU Bit 6 On: Unit Check condition in TU or Reset command was ineffective. 
FRU Bit 7 On: Unused-Active Bus In bit at command time. 
FRU=OO: Normal response to Set Read Forward command. 
FRU#OO: Possible that the TU failed to recognize the command tag. 

Chart B: Tape Unit Commands and Command Status Byte 

Bit Command Bus Out Status Byte Bus In 

0 Set backward read. Normal response to backward read. 

1 Set forward read. Gap control is hot. 

2 Set diagnostic (LWR). TU is in diagnostic mode. 

3 Set pulse. 
Opposite direction (hot Bus In at 
command time). 

4 Set write. 
Write status (normal response to a Write 
command). 

5 Set extended stop. 
Extended stop (hot Bus In at command 
time). 

6 Reset tape unit. 
Unit check (unit check not being reset in 
tape unit). 

7 Unused. Positioning. 

(. (/ 
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Chart C 

Command 
Hex 

ALU2 Stop 
Tape Unit Tape Unit 

Command Bus Out Bus In 

Write 01 170 08 08 

Write Tape Mark 1F 170 08 08 

Erase Gap 17 170 08 08 

Read Forward 02 170 40 00 

Forward Space Block 37 170 40 00 

Forward Space File 3F 170 40 00 

Read Backward OC 170 80 80 

Backspace Block 27 170 80 80 

Backspace File 2F 170 80 80 

Set Diag (LWR) 8B 170 28 28 

Set Pulse* (1) 110 10 (2) 

Set Extended Stop* (3) 775(4) 04 04 

Reset* (5) 37E 02 
Unit Check 

(6) 

* Refer to Notes for commands that cause these conditions. 

Chart 0 

Line Name Test Point 

BUS OUT 0 T-A1 K6B02 

BUS OUT 1 T-A1 K6B03 

BUS OUT 2 T-A1K6B04 

BUS OUT 3 T-A1 K6B05 

BUS OUT 4 T-A1K6D06 

BUS OUT 5 T-A1K6B07 

BUS OUT 6 T-A1K6D07 

BUS OUT 7 T-A1 K6B09 
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TACH START FAILURE (SENSE BYTE 10, BIT 5) 16-170 

From 14-011 or 00-040 Seq Condition/Instruction Action Seq Condition/Instruction Action 

ERROR DESCRIPTION: 

Silnse Byte 10, Bit 5 is set whl1n no change is detected in the tach status within a specified 
8 Is +SUM OF TAGS (T-A1L2J13) minus Change T-A1J2. 

during the sync? 
14 Operate Start switch. Go to Seq 20. 

Does ALU2 IC indicator indicate 63F? 
length of time during START DELAY. START DELAY is the interval from the receipt of a 
MOVE command at the tape unit until the time when the tape is up to speed. 

An Local Storage Register (LSR) WORK3 uses the Read Time pulse to measure the time 

9 Is +READ GATE (T-A1L2P04) failing to Change T-A1J2. 
pulse? 

15 Is only the UPGM Data Flow Check Go to Seq 34. 
indicator On? 

betw8l1n tach pulses generated by the capstan, phototransistor and capstan squaring 
circuit. If 256 bit cells (read time pulslls) produced by the Read Time oscillator in the tape 
control occur without a tach pulse, the microprogram velocity subroutine sets Se'nse Byte 
10, Bit 5. 

Tach Start failure can also be set during repositioning if the tach is not detectl1d within a 
specified length of time while reversing direction. 

10 Is +Sense Reset plus? Change: 
T -A 1 M2Pll for Models 4,6,8 T-A1M2 for Models 4,6,8 
T~A1H2P11 for Models 3,5,7 T -A 1 H2 for Models 3,5,7 

lOA If not; Change T -A 1 L2, capstan board, capstan 
tach, capstan motor. 

16 Are only the MTE, ENV, and UPGM Data Go to Seq 40. 
Flow Check indicators On? 

17 Are only the WR TGR and UPGM Data Go to Seq 43. 
Flow Check indicators On? 

18 Does the tape control run without errors? Go to Seq 45. 

Most Probable Causes: 
11 Are all tape units failing? Go to Seq 13. 

19 If not: Change in order: 

The following is a list of thl1 known or components that can cause the problems covered in 
this procedure The card!! are.!isted with the highest probability first. Lines with multiple 
cards have the same probability. 

Control Unit Tape Unit 
A. A202 A. BOT / EOT Adjustment (08-580) 
B. A1K2 B. Al L2 
C. A1G2 C. A1J2 
D. A202 D. A1L6, A1M2 (Models 4,6,8) 

A1M2 (Models 3,5,7) 
1::. A1H2 1::. Capstan Board 
F. A2E2 F. Capstan Tachometer 

l1A Is -MOVE minus? Change: 
T -A 1 K6D13 for Models 4,6,8 T -A 1 K6 for Models 4,6,8 
T-A1K4D13 for Models 3,5,7 T-A1K4 for Models 3,5,7 

12 If not: If this is a 1 x8 switch, go to 18-001, 
Chart D and follow the line TAG C MOVE 
back to the origin in the 3803. If this is a 
2x8, 3x8, or 4x8 switch, refer to 18-01 0 
through 18-013 and follow the 
instructions. Also check BOT / EOT 
voltage checks adjustment. See 08-580. 

1. A2N2 
2. A2H2 

20 Is EC733838 installed? Go to Seq 23. 

21 Is -LSR DECODE 7B ALUl (B2D2U06) Go to Seq 23. 
pulsing? 

22 If not: Change B2D2. 

23 Is -USEC FREO (A 1 K2J07) pulsing? Go to Seq 25. 

24 If not: Change A 1 K2. 
G. B2D2 G. Capstan Motor 
H. B2M2 with EC733814 H. Check upper stubby bar adjustment 

B2L2 without EC733814 

13 CE Panel set up (if CE panel fails to 
operate go to 12-000): 
1. Enable the CE Panel: 

25 Is -STOP STAT TO DF minus? With EC733814, change B2M2. 
With EC733814-B2M2U09 Without EC733814, change B2L2. 

I. A2T2 I. Glass beaded tape on stubby bar loose Turn the Panel Enable switch On. Set Without EC733814-B2L2U09 
2R2 ROS Mode switch to Norm and 

J. A2R2 J. A1G2 
K. A2N2 

operate Set ROS Mode. 
2. Turn the meter switch to Disabled, 

26 Is -STAT BIT 1 START WR/RD Go to Seq 28. 
(A202B03) minus? 

L. A2H2 
M. B3K2, B3H2, B3J2, B3L2 

then wait for the Int1's Disabled light 
to come on. 27 If not: Change A202. 

If this MAP procedure is exhausted. and problem is not fixed, do the following: 

1. Interchange A2N2 and B2C2. 
2. Change A2H2. 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAPOO-030. 

3. Turn off the Stop On Control Check 
and Stop On Data Flow Check 
switches. 

4. Use the Data Entry Select switch to 
enter the following commands, in the 
CE register. Operate the Set CE/Cmpr 
switch to load each command: 

28 Set ROS Mode Switch to Norm, operate Go to Seq 30. 
Set ROS Mode, then operate Reset. 
Is -XOUTA BIT 5 ALU2 to DF (A202J04) 
pulsing? 

29 If not: Change A2T2. 

Seq Condition/Instruction Action 
CMND1 - 8BX (LWR) 

30 Is -XOUTA BIT 4 ALU2 TO DF Go to Seq 32. 
(A 1 K2D09) pulsing? 

1 Did you come here from 14-011? Go to Seq 11. 

2 Is -BUSY STATUS (T-A1L2Jll) minus? Change T-A1J2. 

3 Is -INTERFACE DISABLE (T-A1L2B02) Go to Seq 6. 
plus (0 to +6 v)? 

4 Is -PICK ONLINE RI::LAY (T-A1L6B10) Change T-A1L6. 

CMND2 - 8BX (LWR) 
CMND3 - 8BX (LWR) 
CMND4 - 8BX (LWR) 
Byte Count - FEF 
Write Data/Go Down - FFO 
(X=tape unit address) 

31 If not: Change A 1 K2. 

32 Is -WRITE CONDITION (A1G2G07) Go to Seq 13 and recheck setup. 
minus? 

33 If not: Change A 1 G2. 

minus (0 V)? 

5 If not: Investigate Online/Offline switch. Begin 
on ALDFT910. 

5. Add jumper between A 1 S2G08 and 
A1S2J08 to allow LWR to terminate. 

6. Set switches: 

34 Set ROS Mode Switch to Norm, operate Change A 1 K2. 
Set ROS Mode, turn off the Stop On 
Control Check and Stop On Data Flow 
Check switches, and operate Start switch. 

6 Switch the tape unit OFFLINE. If -MOVE TAG is not active, go to Seq 
Set up the field tester for a write, 11. 
start/ stop operation. 
Sync the scope of -MOVE TAG 
(T-A1J2B09). 

ALU 1/ ALU2 switch to ALU2 
Mple/Single switch to Mple 
Display Select switch to IC 

7. Rewind tape to load point. 

Is -6250 BRANCH (A1 K2U05) minus? 

35 Is -XOUTA BIT 2 ALU2 TO DF Go to Seq 37. 
(A202S11) pulsing? 

36 If not: Change A202. 

7 Is T-A1L2J12) failing to pulse? Go to 6A-000 for Models 3, 5. and 7. 
Go to 6B-000 for Models 4, 6, and 8. 

© Copyright International Business M.""'n ... Corporation 1916. 1919 
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TACH START FAILURE (SENSE BYTE 10, BIT 5) (Cont'd) 16 .. 111 

Seq Condition/Instruction Action Seq Condition/Instruction Action 

37 Is +INHIBIT WRITE (A1K2Bll) pulsing? Change A 1 K2. 48 Set Mple/Single SWitch to MPLE and Change A 1 H2. 

38 Is -GATE WRITE (A1G2Ml0) pulsing? Go to Seq 13 and recheck setup. 
operate Stop/Start switch to START. 
Is -WRITE CNTRO (A1H2S05) pulsing? 

39 If not: Change A 1 G2. 49 Reload tape unit if tape has pulled off the Change A2b2. 

40 Set the ROS Mode Switch to Norm, Go to 18-001. Chart D. and find out why 
operate Set ROS Mode. turn off the Stop MOVE is not reaching the tape unit. 
On Control Check and Start On Data Flow 
Check Switches. and operate the Start 

reel. 
Scope -TACH VELOCITY (A2D2B02) 
Does line pulse when operating the Start 
SWitch? 

switch. 50 If not: Go to 18"001 and fihd out why BUSY 
Is - TU TAG BIT 7 MOVE (A2E2P13) TAGH is not reachihg A2b2. 
pulSing? 

41 Is - TU TAG 81T 7 MOVE (A2R2D03) Go to Seq 13 and recheck setup. 
pulSing? 

-BUSY TACH Line Test Points 
42 If not: Change A2R2. 

43 Set the ROS Mode Switch to Norm. Go to Seq 13 and recheck setup. 
operate Set ROS Mode. turn off the Stop 

TU LOCATION 

On Control CheCk and Start On Data Flow 
Check Switches. and operate the Start 

0 A-A2E2U03 

switch. 1 A-A2E2Jll 
Is -WR TRIGGER GATE (AiG2Pl0) 
pulsing? 2 A-A2E2U07 

44 If not: Change A 1 G2. 3 A-A2E2D12 

4 A-A2E2M12 
45 Set the ROS Mode Switch to Norm. Go to Seq 41 on 16-171. 

operate Set ROS Mode, turn off the Stop 5 A-A2E2J04 
On Control Check and Start On Data flow 
Check Switches, and operate the Start 6 A-A2E2U04 

switch. 7 A-A2E2B07 
Is -WC9 (A1G2P04) pulsing? 

46 If not: Change A1G2. 

47 CE Panel set up: Note: The UPGM ERROF! light may be 
1. Turn off the Stop On Control Check on. 
and Stop On Data Flow Check switches. 
2. Use the Data Entry Select switch to 

enter the following commands in the 
CE register. Operate the Set CE/Cmpr 
switch to load each command. 

CMND1-07X (Rewind) 
CMND2---01X (Write 6250) 
CMND3-01X (Write 6250) 
CMND4---01X (Write 6250) 

3. Take off jumper between A 1 S2GOa 
and A 1 S2J08. 

4. Set switches: 

Mple/Single switch to Single 
Display Select switch to IG. 

5. Operate Reset, then operate START 
switch twice. 

16-171 



PE OR NRZI AND GCR VELOCITY CHECKS/CHANGES 16-1.80 

/ 

From 14-000 Seq Condition/ Instruction Action Seq Condition/Instruction /'Action 

ERROR DESCRIPTION: 10 Set CE panel: 15 Do all the tape units fail? Change in order: 

PE OR NRZI 1. Set Cmpr Reg to 2FO (HUP2 ALU2). 1. A2D2. 

Velocity Check ISense Byte 10, Bit 7) 
2. Set Commands 1, 2, .3. and 4 to 

perform a write operation on one of 
2. A2N2. 
3. A2H2. 

The tape control does not check the first four tach pulses after GAP CONTROL becomes 
active. If the tape control counts 24 tach pulses without finding four consecutive tach 

the failing tape units. 
3. Set the ROS Mode switch to Stop 16 If not: Go to Seq 4. 

pulses within specifications, Velocity Check is set. and operate Set RDS Mode. Make 

Velocity Change During Write I~Elnse Byte 9, Bit 1) 

Velocity is checked on PE records of more than 220 bytes and NRZI records of more than 
120 bytes. If any tach pulse is out of specification, Velocity Change During Write is set. 

sure the Stop on Control Check and 
Stop on Data Flow Check switches 
are down. 

4. Set the ALU1 / ALU2 switch to ALU2. 
GCR (6250) 5. Set the Display Select switch to IC. 

Velocity Check ISense Byte 10, Bit 7) 6. Operate Reset then Start (make sure 
IC indicators indicate 2FO). 

The tape control does not check the first tach pulse after GAP CONTROL becomes active. 
If the tape control counts 32 half tach pulses without finding one full tach pulse in 11 Set the Display Select switch to BUS IN. Change in order: 
specification, Velocity Check is set. 

i 
Velocity Change During Write ISense Byte 9, Bit 1) 

Velocity is checked on 6250 bpi records or more than 824 bytes. If any tach pulse is out of 
specification, Velocity Change During Write is set. 

Do indicators 4, 5, 6, 7 indicate correct 1. A2N2. 
tape unit model? (Bit 4 ON indicates 6250 2. A2M2. 
bpi.) 3. A2H2. 

125 200 

75 IPS IPS IPS 
Most Probable Causes: 

Control Unit Single Tape Unit Bit 4 = X X X 
A. Y1C2 A. Low Air Bearing Pressure 
B. A2D2 B. Tape Sticking Bit 5 = 0 1 1 
C. A2E2 C. Loose Stubby Bar 
D. A2R2 D. T -A 1 K2 (Models 3, 5, 7) T -A 1 G2 (Models 4, 6, 8) Bit 6 = 1 0 0 
E. A2N2 
F. A2H2 Bit 7 = 1 0 1 

X = 6250 bpi 
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 12 If any of the following bits are plus? Go to ALD FD021 and follow 

+TUBO BIT 0 A2R2D12 line back 

Seq Condition/Instruction Action + TUBO BIT 1 A2R2B13 
+TUBO BIT 2 A2R2B05 

1 Does failure occur on a 1 x8 subsystem Go to Seq 5. +TUBO BIT 3 A2R2D13 
configuration 7 +TUBO BIT 4 A2R2D09 

2 Does only one tape unit operate correctly Go to 18-010. 
through one path and one tape control? 

+TUBO BIT 5 A2R2B09 
+TUBO BIT 6 A2R2G12 
+TUBO BIT 7 A2R2M03 

3 Do all tape units fail from one tape Go to Seq 5. 
control7 

12A If not: Go to Seq 13. 

4 If not: Go to 6A-000 for Models 3, 5, and 7. 13 Is TUBO BIT 6 the only line minus in the Change A2D2. 
Go to 6B-000 for Models 4, 6, and 8. following group? If-this does not fix the problem, go to 

-TUBO BIT 0 A2R2S03 18-010. 
5 Are all tape units attached to the tape Go to Seq 7. - TUBO BIT 1 A2R2B12 

control Models 3, 4, 7, or 87 - TUBO BIT 2 A2R2D05 

6 Do all the 3420 Model 5 and 6 tape units Go to Seq 10. 
run OK7 

-TUBO BIT 3 A2R2G02 
-TUBO BIT 4 A2R2B07 
-TUBO BIT 5 A2R2B10 

7 Is Velocity Change During Write (Byte 9, Go to Seq 15. - TUBO BIT 6 A2R2G13 
Bit 1) On7 - TUBO BIT 7 A2R2S02 

8 Do all the tape units fail? Go to Seq 10. 14 If not: Change in order: 

9 If not: Go to Seq 4. 1. A2R2. 
2. A2N2. 

© Copyright Inlernalional Business Machines Corporalion 1976. 1979. 1983 16-180 
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NO BLOCK DETECTED ON WRITE/WRITE TAPE MARK (WTM) 

( 

From 14-000 

ERROR DESCRIPTION (Sense Byte 10. Bit 3): 
This bit is set when data or beginning of record (BOR) has not been detected on a write or 
write tape mark operation. 

Most Probable Causes: 
The following is a list of cards that can cause the problems covered in this procedure. The 
cards are listed with the highest probability first. Lines with multiple cards have the same 
probability. 

Control Unit 

A. A2T2 
B. Y1P2 

Tape Unit 
A. Read/Write Head 

Additional Cards Referenced 

Control Unit 

A. A1K2 
B. B2E2 
C. Y1Q2 
O. A2Q2 

. E. A2L2 
F. Y1T2 
G. Y1S2 
H. Y1R2 
I. A2E2 
J. 0202 
K. Y1H2 
L A2R2 
M. Y1C2 
N. Y1D2 
O. A1G2 
P A1E2 

Tape Unit 
A. T-Al L2 
B. T-A1J2 

Always start with Seg 1 and follow the procedure in sequence unless directed otherwise. 
Remember to ENO all problem or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction 

1 Is this a single tape unit failure? 

1A Did the failure occur in NRZI mode? Sense Byte 6, Bit 3 
on and Bit 4 off? 

3803-2/3420 

Action 

One of the following 
could cause this problem: 

• Model 3, 5, 7 rewind 
plunger stuck or 
leaking. 

• Head is contaminated. 

• Creased Tape. 

• Tape is sticking. 

• Card(s) T -A 1 L2 or 
T-A1J2 (Read/Write). 

Go to 5A-000 if Model 3, 
5, 7. Go to 5B-000 if 
Model 4, 6, 8. 

Go to Seq 39. 

Seq 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Condition/Instruction 

Sync negative on -STAT BIT 0 TAPE OP TO OF 
(A1K2U06) and look at -IBG BRANCH (A2D2U13) while 
the sync is minus. 
Does it ever go plus? 

Is -TAPE OP A (A 1 K2B 10) the same as the sync? 

If not: 

Is +NRZI (Y1T2J12) plus? 

Check all lines. 

Do these lines become active while the sync is minus for 
the proper model and mode being operated? 

-WRITE SLD LEVEL Yl02D12 
-6250 DENSITY SLD Yl02J02 
-6250 Yl02M07 
-PE Yl02P05 
-6250 Y102P06 
-PE Y102M05 
-6250 Y102P04 
-PE Y102M04 
+NRZI Y102U13 
+LOW GAIN Y102B02 

This line is always minus. 
-PE SLD level Y102D03 

This line is always plus, 
-SLD "6250 Y102D05 

These lines are minus for 75 and 200 ips models. 
-PE1 SLD Y102G05-6250 SLDY102D11 
SLD 

These lines are minus for 75 and 125 ips models, 
-6250 SLD Yl02D07-PE2 SLDY102G03 
SLD -BY102B03MST 

This line is minus for 125 and 200 ips models. 
-A Yl02B05MST 

Are all levels correct? 

Is +P,E. WRITE AND TAPE OP (Y1 02B12) plus while the 
sync is minus? 

Is -XOUTA BIT 5 ALUl TO DF (A 1 K2U07) minus when 
the sync goes minus? 

If not: 

Is -NRZI MODE (Yl 02S13) plus when the sync is minus? 

15 either -XOUTA BIT 4 ALU2 TO DF (A 1 K2D09) or 
-XOUTA BIT 0 ALU2 TO DF (A1K2S13) minus when the 
sync is minus? 

If not: 

l (' ( ( ( (' 

Action Seq Condition/Instruction Action 

Go to Seq 5. Are the following lines minus while the sync is minus for 
the model being used? 

IPS 75125 200 
13 -XOUTA BIT 7 ALU2 TO OF Go to Seq 15. 

Go to Seq 5. (Yl02B07) ON OFF ON 

Change A 1 K2, 
-XOUTA BIT 5 ALU2 TO OF 

(Y102B10) OFF ON ON 

Go to Seq 10. Change in order: 
14 If not: 1. A202 

2. A2L2 

Scope + PE MOOE (Yl02002) for the proper level during 
15 the time the sync is minus. Go to Seq 18. 

15 it good? 

-XOUTA BIT 0 ALU2 TO OF (A1K2S13) should be minus 
16 while the sync is minus if you are in PE mode. Change A 1 K2. 

Is this line good for the Mode being operated in? 

Change in order: 
17 If not: 1 A202 

2. A2L2 

+STAT BIT 2 ALU WR 10 BRST (Yl02006) should be 

18 
minus when the sync is minus, except for a portion of the 

Change Yl02. 
time during an operation at load point. 
Is it good? 

Change in order: 
19 If not: 1. A2Q2 

2. A2L2 

The following lines should become minus during the sync, 
except for 1, 3, and 4 on a Write Tape Mark operation. 
Are they all good? 

Zone 1 
Go to Seq 20. - TIME SENSE P Y1 P2P03 

- TIME SENSE 0 Y1 P2P09 
- TIME SENSE TK 5 Y1P2010 

20 Zone 2 Go to Seq 31. 

Go to Seq 13. - TIME SENSE 2 Y1P2G13 
- TIME SENSE 6 Y1P2'11112 
- TIME SENSE TK 7 Y1P2G12 

Change A 1 K2. Zone 3 
- TIME SENSE 1 Y1 P2P02 

Change in order: 
1, A2T2 

- TIME SENSE 3 Y1P2P10 
- TIME SENSE TK 4 Y1P2S12 

2. B2E2 

'Change Y102, 

Change A 1 K2, 

Change in order: 
1, A202 
2. A2L2 

16-190 
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NO BLOCK DET'ECTED ON WRITE/WRITE 'TAPE MARK (WTM) 

Seq 
, 

Condition/Instruction 

21 The following lines should pulse during the sync. except 
for 1, 3, and <Ion a Write Tape Mark operation. 
Are they all gaoe!? 

Zone 1 
-DEVICE BUS IN 0 TO Of Y1T2M04 
-DEVICE BUS IN f' TO OF Y1T2S04 
-DEVICE BUS IN 5 TO OF Y1T2D13 
Zone 2 
-DEVICE 8US IN2 TO OF Y1S2M04 
-DEVICE BUS IN 6 TO OF Y1S2S04 
-DEVICE BUS IN 7 TO OF Y1S2D13 
lone 3 
-DEVICE BUS IN 1 TO Of Y1R2M04 
-DEVICE BUS IN 3 TO OF Y1R2S04 
-DEVICE BUS IN 4 TO Of Y1R2013 

22 Compare the following DEVICE BUS OUT lines with the 
DEVICE BUS IN lines in Seq 2'1. 
Do the same lines pulse while the sync ;s minus? 

-TUBO BIT P Al H2U07 
-TUBO BIT 0 A2R2S03 
- TUBO BIT 1 A2R2B12 , 
-TUBO BIT 2 A2RlD05 ~ 
-TUBO BIT 3 A2R2G02 
-TUBO BIT 4 A2R2B07-:", 
-TUBO BIT 5 AilR2Bl0 
-TUBO BIT 6 A2R2G13 
-TUBO BIT 7 A2R2S02 

23 Is this a h8 machine? 

24 Is the tape unit being used to troubleshoot the failure. 
physically connected to the tape control being used? 

25 Check the following lines to see if they match the TUBO 
lines in Seq 22. 
Do they match.while the sync is minus? 

Voltage Ov to +6v 

-SUS OUT P PRIMARY A2E2J07 
-BUS OUT 0 PRIMARY A2E2G09 
-BUS OUT 1 PRIMARY A2E2D03 
-BUS OUT 2 PRIMARY A2E2D04 
-BUS OUT 3 PRIMARY A2E2B09 
-BUS OUT 4 PRIMARY A2E2D09 
-BUS OUT 5 PRIMARY A2E2P07 
-BUS OUT 6 PRIMARY A=?E2M09 
-BUS OUT 7 PRIMARY A2E2P02 

26 If not: 

3803-2{3420 

00 o o o o 

Action 

Change the card in the 
zone that was bad in Seq 
20. 

. The following Cards are 
interchangeable: 

. Zone 1-change Y1T2 
Zone 2-cMnge Y1S2 
lone 3-change Yl R2 

Go to Seq 52. 

Go to Seq 29. 

Go to Seq 27. 

Go to 18-010. 

Change A2E2. 

o 00 AI 
V 

Seq Condition/Instruction 

27 Check the following lines to see if they match the TUaO 
lines in Seq 22. 
00 they match while the sync is minus? -. 
Voltaee Ov to +6v -- -
-BUS OUT P SECONDARY A2E2G07 
-BUS OUT 0 SECONDARY A2E2G08 
-BUS OUT 1 SECONDARY A2E2BQ3 
-BUS OUT 2SE'CONDARY A2E2B04 
-BUS OUT 3 SECONDARY A2E2B12 
-BUS OUT 4 SECONDARY A2E2013 
-BUS OUT 5 SECONDARY A2E2M07 
-BUS OUT 6 SECONDARY A2E2M08 
-BUSOUT 7 SECONDARY A2E2Un 

28 If not: 

29 Check the following lines to see if they match the TUBO 
linas in Seq 22. 
Do they match whHr. t~ sync is minus? 

Voltage Ov to +5v 

-BUS OUT" A2E2G07 
-BUS OUT 0 A2E2G08 
-BUS 'OUT 1 A2E2B03 
-BUS OUT 2 A2E2'B04 
-SUS 'OUT 3 A2E2B12 
-BU$ OUT 4 A2E2D13 
-BUS 'OUT 5 A2E2M01 
-BUS 'OUT 6 A2E2MOa 
-BUS 'OUT 7 A2E2U11 

30 If hot: 

31 Does -IBG BRANCH (Y1P2M07) go plus and +BLDCK 
ORENV LDSS BRANCH (A202M08) go minus while the 
sync is minus? 

32 If not: 

33 Does -BOR 27 COMB OR OT BRANCH CONO (Y1P2J13) 
become minus while the sync is minus? 

34 If not: 

35 Is the failure on a Write Tape Mark (WTM) operation? 

36 If not: 

37 Sync positive on -18G BRANCH (Y1 P2M07) and look at 
+TM CONFIGURATIDN (Y1P2M02). Assure +TM 
CDNFIGURATION becomes plus during the sync and 
stays plus until the sync goes negative. 
Is_ it good? 

38 If not: 

39 Sync nr.gatiV8 on -TAPE OP A (Y1H2D10) lind look at 
-FB DATA OR ALL ONES (Y1H2U09). 
Does it go minus at least twice while the sync is minus'? 

00 () a 

16 .. 191 

Action Seq Condition/Instruction Action .- -

40 Does +NRZI CHAR GATE (Y1H2S10) go plus at least Change Yl 1'12. 
twice .\I\Ihilethe ~ync IS minus? 

41 Is -NRZI MODE (Y1C2M03) minus when the sync is Go to Seq 44 
.minus] 

Go to 18-010. 42 Is either -XOUTA BIT 4 ALU2 TO OF (A 1 K2009) or Change in order 
-xbut A BIt 0 ALU2 TO DF (A 1 K2S 13) minus when the 1 A2Q2 
sync is. minus? 2. A2L2 

43 If t1'ot: Change A 1 K2. 

44 [;loes +DEGATE NRZI SELECT (Y1C2U02)gb ml'l1Us wnile 'Go to Seq 46. 
the ~yf1c is miliu~? - .. - " .. -,.,- -. 

45 If not: 'Change A2R2 

Chafiga A2E2. 
46 Does -STAT BIT 1 st A~T WR RD (VH~2S ; 1) go minus Go to Seq 48. 

Whih~ ttle 'Sync I's minus? - ,,~ ... .,~- "-- ".- -.,,~-~ ... -.~ "" 

47 If I'Iot: Changl'l In order: 
1. A2Q2 

.. --- ,,-- .... _.,' 2. A2L2 
'" 

Go to 18-010. 
48 boes -SET NRZI FIRST BIT (Y1 C2G03) go minus at least Change V1 C2 . 

twice While the sync is minus? 
"' 

49 Is either + PE MODE (Vl02U04) or +6250 bpI mode Go to Seq 42. 
(Vl p2lJ.()5) _pl.us ~!)ile ttle:sync is minus? 

50 Sync negative on -NRZI MODE (Yl C2M03) and assure at Change Yl 02 
least one Of the following lines Change level While the 
sync is minus" 

Change A2E2. 
Were they goM? 

-DNICE BuS IN P TO DF V1I)2U12 
Go to Seq 33. ~DEVICE BUS IN 0 TO OF Yl02U07 

=DEVICE BUS IN 1 TO OF Y1D2U02 
~OEVICE BUS IN 2 TO OF Y1D2P05 
-DEVICE BUS IN 3 to OF '(1021'02 

Change V1 P2. ~oEVIC£ BUS IN 4 TO OF Y1D2J09 
-DEVICE BUS IN 5 TO OF Y1D2013 

Go to Setj 35 -OEVICe BUS IN 6 TO OF Yl02009 
.-::-D~VI.C"EBlJS.IN.7 TOJ,)F ....... Yl\?2004 .-

Change Yl P2. 51 If not: Go to Seq 22. 

Go to Seq 37. 52 Does ~GATE WRITE (A2H2003) go minus while the sync Go to Seq 54. 

Change A2D2. '" .- "is minus? .. - .. ~ .. ". - ""-

Change A2D2. 
53 Does +INHIBIT WRITE (A1G2S12) go plus while the sync Go to Seq 70 

is minus? 
." - _A_¥'_~" .".- " ... ~ .- _ .. _."--, 

54 Does =GATE WRItE NOT TM (A1H2J06) go rl'Ilf1Ys while Go to Seq 51'1 
the sync is minus? -

55 Is th.e failure .on a Write Tape Mark command? Go to Seq 58. 
Change Y1 P2. 

56 Does ~XOUtA BIT 3 ALUl TO DF (A1G2B03) go minus Change in order: 
Change A2D2. while the sync is minus? 1. A2T2 

2. B2E2 

18 .. 191 
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NO BLOCK DETECTED ON WRITE/WRITE TAPE MARK (Cont'd) 16-195 

Seq Condition/I nstruction Action 

57 If not: Change A 1 G2. 

58 Is the failure on a Write Tape Mark command? Change In order: 
1 A2T2 
2. B2E2 

59 Does -WR TRIGGER GATE (A1G2P10) pulse while the Go to Seq 61. 
sync is minus? 

60 If not: Change A 1 G2. 

61 Is the failure in 6250 bpi mode? Go to Seq 67. 

62 Does +WRITE TIME GATE (A1G2G03} pulse while the Change in order: 
sync is minus? 1 A1G2. 

2. Y1Q2 
3. A1E2 
(7-track feature) cards. 

63 Is -6250 bpi mode (A 1 G2M07) minus when the sync is Go to Seq 65. 
minus? 

64 If not: Change A 1 G2. 

65 Is -XOUTA BIT 0 ALU2 TO DF (A1K2S13) minus when Change in order: 
the sync is minus? 1 A2Q2 

2 A2L2 

66 If not: Change A1K2. 

67 Is +WRITE TIME GATE (A1G2G03) plus while the sync is Change A1G2. 
minus? 

68 Is -XOUTA BIT 0 ALU2 TO DF (A1K2'S13) minus when Change A 1 KZ. 
the sync is minus? 

69 If not: Change in order: 
1. AZQ2 
2. A2L2 

70 Does -STAT BIT 3 DIAGNOSTIC MODE (Al K2G08) or Go to Seq 72. 
-STAT BIT 2 TO DF (A1K2U09) go minus while the sync 
is minus? 

71 I.f not: Change A 1 K2. 

72 Is the failure on a NRZI Write Tape Mark Command? Change A2R2. 

73 If not: Change in order: 
1. A2T2 
2. B2E2 

16-195, 
( COPYright International S"USlness. Machmes c.orporatlon 1976" 19.79 
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DYNAMIC REVERSAL 16-200 

From 14-000 

ERROR DESCRIPTION(Sense byte 10, Bit 4): 

This bit is set when the turnaround counter overflows before the tape direction is reversed 
during a dynamic reversal of direction. A dynamic reversal takes place only when changing 
from read to write status and when changing from backward to forward direction. This bit 
is set when the beginning-of-tape (80T) marker Isn't found in the specified time after the 
tape control recognizes the SAGC burst during a read backward operation. 

Most Probable Cause: 

A. A2D2 
B. Y1P2 (Y1 location, see 19-001) 
C. A2E2 

Always start with Seq 1 and follow the procedure in sequence unless otherwise directed. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

l' Failure on more than one tape unit? Change A2D2, Y1 P2, A2E2. 

2 This is a tape unit motion problem? Go to 68-000. 

3 If not: Recheck symptoms. 

16-200 
© Copyright International Business Machine. Corporation 1976, 1979, 1983 
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CONTROL STATUS REJECT 

From 14-000 or 00-040 

ERROR DESCRIPTION: (Sense Byte 10. Bit 2) 

Sense Byte 10, Bit 2 is set when the tape unit fails to return the proper control status 
. information to the tape control in response to a control tag and byte. 

It is possible to get a CONTROL STATUS REJECT on a non-control command (Example: a 
write command). If you have this indication, try all control commands first. 

When this bit is set, FRU 10 sense byte 23 has the following meaning. 

FRU Bit 0 On: Normal response to Rewind Unload command. 
FRU Bit 1 On: Spare 
FRU Bit 2 On: High sense level PE - 120%. 
FRU Bit 3 On: Normal response to Set Alternate Density Command. 
FRU Bit 4 On: Low sense level PE - 80%. 
FRU Bit 5 On: Normal response to DSE command. 
FRU Bit 6 On: Normal resPQnse to Set Erase command. 
FRU Bit 7 On: Normal response to Rewind command. 

FRU=OO Possible that the tape unit failed to recognize a control tag. 
FRU/OO TU failed to respond to and/or recognize Bus Out bit 
FRU=12 Valid response to Set SAGC on 6250 Write from Load Point. 

Any other multi-bit response, excluding bit 2 or 4, is invalid. 

The first part of this procedure is used to resolve some single tape unit failures as 
diagnosed in 00-040. If the failing command is not known, all control commands should be 
tried one at a time using Charts A through E on 16-213 as a guide. Be sure there are no 
hot bits on lines along with the correct response for each command. 
If you have finished checking the CONTROL TAG responses without finding the error, go to 
16-160 and check the COMMAND TAG responses. 

Most Probable Cause: 

The following is a list of the cards which can cause the problems covered in this procedure. 
The cards are listed with the highest probability first. Lines with multiple cards have the 
same probability. 

Tape Control Cards: (multiple tape unit failures) 
A. A 1 H2, A2R2 B. Y1 Q2 

Tape Unit Cards: (single tape unit failures) 

A. 
B. 
C. 

Models 4, 6, 8 
T-A1M2 
T-A1L2 
T-A1 K6 
Models 3, 5, 7 

A. T-A1H2 
B. T-A1L2 
C. T-A1K4 
D. T-A1J2 
E. T-A1C2 

D. T-A1J2 
E. T-A1K2 
F. T-A1C2 

G. Read Card 

Tape Control Unit: (Additional Cards Referenced) 
A. A2N2 
B. A2E2 
C. Y1D2 
D. A2D2 
E. A2T2 

Notes: 

1. An MST line -0.85/ -1.85 Vdc that is approximately at v-ref level (approx. -1.3 Vdc) 
is not terminated. This line is terminated on T-A1J2. 

2. Special levels = minus (down) level is 0.0 Vdc and plus (up) level is +4.4 Vdc. 

© Copyright International Business Machines Corporation 1976, 1979, 1983 

o () 0 o o o o o o o 

Always start with Seq 1 and follow the procedure in sequence unless directe d otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

1 Does failure occur on more than one tape Go to Seq 89. 
unit? 

1A Is this a Model 3, 5. or 7 tape unit? Go to 6A-160. 

2 I n order to analyze the problem offline, 
the OL Ts or LOGREC must be used to 
determine the failing command. When 
this error occurs, Sense Byte 23 contains 
the response byte from the tape unit. 
Perform the following steps to duplicate 
the failing command and allow scoping in 
a static condition: 
1. Take tape unit offline and unload. 
2. Disconnect I/O cable. 
3. Switch tape unit online to allow 

scoping Bus In. 
4. Reload and make tape unit Ready. 
5. Ground -Control Tag I/O 

(T -A 1 K6D11) and the appropriate Bus 
Out pin (See Charts A and F, 16-213) 

Sense Byte 23 contains information to 
analyze this error. 

3 Are any of the following lines at the level Change T -A 1 K6. 
indicated below? 
+Control Tag (T-A1K6D10) minus? 
-Command Tag (T-A1K6D09) minus? 
-Move Tag (T-A1K6B12) minus? 

4 Use Charts B, C, and 0 on 16-213 to 
determine starting sequence. Use Charts 
E and F to determine correct response. 

5 Note: BUS IN 0 (Sense Byte 23, Bit 0) is Go to Seq 9. 
normal response to a Rewind/Unload 
command. 
Is +Rwd Unload (T-A1M2D13) plus? 

6 Is +Status Bus 0 (T-A1M2B05) plus? Change T-A1M2. 

7 Is -Bus In 0 (T -A 1 L2D02) minus? Change T-A1L2. 
[ 

8 If not: Remove test jumpers. 

9 Is +Set Rwd Unld Command Change T -A 1 C2. 
(T -A 1 C2D06) minus? 

10 Is -Bus Out 0 (T-A 1J2D11) minus? Change T -A 1 K6. 

11 If not: Recheck symptoms. Go to ALD pages to 
resolve. 

12 Ground + Tape Present (T-A 1 C2S08). 

13 Is -Bus Out 0 (T-A1J2D11) plus? See Change T -A 1 K6. 
Note 1. 

14 Is +Set Rew Unload (T-A1C2D06) minus? Change T-A1J2. 
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Seq Condition/Instruction Action 

15 Is +Status Bus 0 (T-A1M2B05) minus? Change T-A1M2. 

16 Is -Bus In 0 (T-A1L2D02) plus? See Note Change T-A1L2 . 
2. 

17 If not: Turn power off. Remove test jumpers 
and check continuity with a meter from 
T-A1: 
L2D02 to N2B02 and tailgate Y1 J02, 
then 
K6B02 to N4B02 and tailgate Y1 D02. 

18 Note: Bus In 1 (Byte 23, Bit 1) is unused Change T -A 1 M2. 
on a control command. 
Is +Status Bus 1 (T-A1M2B07) plus? 

19 Is -Bus In 1 (T-A1 L2D04) minus? Change T -A 1 L2. 

20 If not: Remove test jumpers. Recheck 
symptoms. Go to ALD pages to resolve. 

21 This bit is not used with Control Tag. Recheck your symptoms. 

22 Note: Bus In 2 Bit (Byte 23, Bit 2) is Change T -A 1 M2. 
normal response to a Set High Sense PE. 
120% 
Is +Status Bus 2 (T-A 1 M2G1 0) plus? 

23 Is - Bus Out 2 (T -A 1 K2G 1 0) minus? Change T -A 1 K6. 

24 Is +Status Bus 2A (T-A1K2D06) plus? Change T -A 1 K2. 

25 Is -Bus In 2 (T-A1L2D05) minus? Change T -A 1 L2. 

26 If not: Remove test jumpers. Recheck 
symptoms. Go to ALD pages to resolve. 

27 Is -Bus Out 2 (T-A1J2M04) plus? Change T -A 1 K6. 

28 Is +Status Bus 2A (T-A1K2D06) minus? Change T -A 1 K2. 

29 Is -Bus In 2 (T-A1L2D05) plus? Change T -A 1 L2. 

30 If not: Turn power off. Remove test jumpers. 
Check continuity with a meter from T -A 1 : 
L2D05 to N2B04 and tailgate Y1J04, 
then K6B04 to N4B04 and tailgate 
Y1D04. 

31 Note: Bus In 3 (Byte 23, Bit 3) is normal Change T -A 1 K2. 
response to a Set Alt. Density command. 
Is +Gated 6250 BPI (T-A1M2D12) plus? 

32 Is +Status Bus 3 (T-A1M2B04) plus? Change T-A1M2. 

33 Is +ARA On (T-A1K2U11) plus? Scope +Initiate ARA (T-A1K2P12). 
If T-A1K2P12 is plus. change T-A1K2. 
If T -A 1 K2P12 is minus, change the read 
card. 

34 Is +Status Bus 3A (T-A1K2J07) plus? Change T -A 1 K2. 

35 Is -Bus In 3 (T-A1L2D06) minus? See Change T-A 1 L2. 
Note 2. 

36 If not: Remove test jumpers. Recheck 
symptoms. Go to ALD pages to resolve. 
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CONTROL STATUS REJECT (Cont'd) 16-211 

Seq Condition/Instruction Action Seq Condition/Instruction Action Seq Condition/Instruction Action 

37 Is -Bus Out 3 (T-A1J2S09) plus? See Change T -A 1 K6. 
Note 1. 

59 Is -Bus Out 5 (T-A1J2M08) minus? (see Change T -A 1 K6. 
note.) 

81 If not: Remove test jumpers. Recheck 
symptoms. Go to ALD pages to resolve. 

38 Is +Initiate ARA (T-A 1 K2P12) minus? Change T -A 1 K2. 60 If not: Remove test jumpers and change T-A1J2. 
82 Is -Bus Out 7 (T-A1J2M07) plus? (see Change T -A 1 K6. 

39 Is + ARA On (T-A1K2Ul1). minus? Check the read card cables. Change the 
read card. 

61 Is -Bus Out 5 (T-A1J2M08) plus? (see Change T -A 1 K6. 
note.) 

note.) 

83 Is +Rewind/Unload (T-Al M2D13) plus? Change T -A 1 C2. 
40 Is + Status Bus 3A (T -A 1 K2J07) minus? Change T -A 1 K2. 

41 Is -Bus In 3 (T-A1L2D06) plus? Change T -A 1 L2. 

42 If not: Turn power off. Remove test jumpers. 
Check continuity with a meter from T -A 1 : 
L2D06 to N2D05 and tailgate Yl G05, 
then K6B05 to N4D05 and tailgate 

62 Is -Data Security Erase Latch Change T -A 1 J2. 
(T-A1M2J05) plus? 

63 Is +Status Bus 5 (T-A 1 M2P06) minus? Change T -A 1 M2. 

64 Is + Long Stop Response (T-A1H2Ml0) Change T -A 1 H2. 
minus? 

84 Is -Set Rewind (T-A1C2B05) plus? Change T-A1J2. 

85 Is +Rewind Op (T-A1M2M04) minus? Change T -A 1 C2. 

86 Is +Status Bus 7 (T-A1M2J02) minus? Change T-A1M2. 

87 Is -Bus In 7 (T-A1L2Dl1) plus? Change T -A 1 L2. 

Yl B05. 

43 Note: Bus In 4 (Byte 23, Bit 4) is normal Change T-A1M2. 
response to Set Low Sense PE 80% 
command. 

65 Is -Bus In 5 (T-A1L2D09) plus? Change T -A 1 L2. 

66 If not: Turn power off. Remove test jumpers. 
Check continuity with a meter from T -A 1 : 
L2D09 to N2D07 and tailgate Yl G06, 

88 If not: Turn power off. Remove test jumpers. 
Check continuity with a meter from T -A 1 : 
L2Dll to N2D09 and tailgate Y1J09, 
then K6B09 to N4D09 and tailgate 
Yl D09. 

Is +Status Bus 4 (T-A1M2J09) plus? 

44 Is -Bus Out 4 (T-A 1 K2G04) minus? Change T-A 1 K6. 

45 Is +Sum Of Tags (T-A1K2B05) minus? Change T-A1J2. 

46 Is +Status Bus 4A (T-A1K2S12) plus? Change T-A1K2. 

47 Is -Bus In 4 (T -A 1 L2D07) minus? Change T-A1L2. 

48 If not: Remove test jumpers. Recheck 
symptoms. Go to ALD pages to resolve. 

49 Is -Bus Out 4 (T-A1J2S07) plus? (see Change T -A 1 K6. 
note.) 

50 Is +Status Bus 4A (T-A1K2S12) minus? Change T -A 1 K2. 

then K6B07 to N4D07 and tailgate 
Y1B06. 

67 Note: Bus In 6 (Byte 23, Bit 6) is normal Change T -A 1 M2. 
response to a Set Erase command 
(Models 4, 6 and 8). 
Is +Status Bus 6 (T-A1M2B12) plus? 

68 Is -Bus Out 6 (T-A1K2D04) minus? Change T -A 1 K6. 

69 Ground +Sense Reset (T-A1K2P09). Remove test jumpers and change 
Is T-A1K2Ml0 plus? T-A1K2. 

70 Remove test jumper (T -A 1 K2P09 to Change T -A 1 K2. 
ground). 
Is +Status Bus 6A (T-A1K2G12) plus? 

89 To check for hot TUBas, set up the CE Go to Seq 90. 
panel to stop ALU2 after executing 
'Tubodown' on the failing command. 
Rotate the Selectable Register switch to 
DEVICE BUS OUT. The hot TUBas will 
be displayed in this register and may be 
analyzed in a static condition while ALU2 
is stopped at this address. 

90 Is the TUBa Bit 0 indicator (A2R2S03) Go to Seq 99. 
On? .-

91 Is the TUBa Bit 1 indicator (A2R2B12) Go to Seq 103. 
On? 

51 Is -Bus In 4 (T -A 1 L2D07) plus? Change T -A 1 L2. 71 Is -Bus In 6 (T-Al L2Dl0) minus? Change T -A 1 L2. 92 Is the TUBa Bit 2 indicator (A2R2D05) Go to Seq 106. 
On? 

52 If not: Turn power off. Remove test jumpers. 
Check continuity with a meter from T -A 1 . 
L2D07 to N2B06 and tailgate Y1J06, 

72 If not: Remove test jumpers. Recheck 
symptoms. Go to ALD pages to resolve. 93 Is the TUBa Bit 3 indicator (A2R2G02) Go to Seq 110. 

On? 

then K6D06 to N4B06 and tailgate 
Y1D06. 

73 Is -Bus Out 6 (T-A1J2Ml0) plus? (see Change T -A 1 K6. 
note.) 

94 Is the TUBa Bit 4 indicator (A2R2B07) Go to Seq 114. 
On? 

53 Note: Bus In 5 (Byte 23, Bit 5) IS normal Go to Seq 59. 
74 Is +Ststus Bus 6A (T-A1K2G12) minus? Change T -A 1 K2. 95 Is the TU BO Bit 5 indicator (A2R2B 10) Go to Seq 126. 

response to Data Security Erase 75 Is -Bus In 6 (T-A1L2Dl0) plus? Change T -A 1 L2. On? 
command. 
Is - Data Security Erase Latch 
(T -A 1 M2J05) minus? 

76 If not: Turn power off. Remove test jumpers. 
Check continuity with a meter from T -A 1 : 

96 Is the TUBa Bit 6 indicator (A2R2G13) Go to Seq 128. 
On? 

54 Is +Status Bus 5 (T-A1M2P06) plus? Change T-A1M2. 
L2Dl0 to N2B08 and tailgate Y1G08, 
then K6D07 to N4B08 and tailgate 

97 Is the TUBa Bit 7 indicator (A2R2S02) Go to Seq 130. 
On? 

55 Is + Long Stop Response (T -A 1 H2M 1 0) Change T-A1H2. 
plus? 

Y1B08. 

77 Note: Bus In 7 (Byte 23, Bit 7) is normal Change T -A 1 M2. 
98 If not: Go to Seq 132. 

56 Is +Status Bus 7A (T-A1K2G13) plus? Change T -A 1 K2. response to a Rewind command. 99 Is the tape unit executing a This is normal Bus Out status for a 

57 Is -Bus In 5 (T-A1L2D09) minus? Change T -A 1 L2. 

58 If not: Remove test jumpers. Recheck 
symptoms. Go to ALD pages to resolve. 

Is +Tie Up (T-A1M2Ul0) minus? 

78 Is +Rwd Op (T-A1M2M04) plus? Change T -A 1 C2. 

79 Is +Status Bus 7 (T-A1M2J02) plus? Change T-A1M2. 

Rewind/Unload operation? Rewind Unload operation, Recheck sense 
data, 

100 Is + TUBa Bit 0 (A2R2D12) plus? Change A 1 H2. 

80 Is -Bus In 7 (T-A1L2Dl1) minus? Change T -A 1 L2. 
101 Is -B Bus 0 ALU2 (A2R2J07) plus? Change A2N2, 
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CONTROL STATUS REJECT (Cont'd) 16-212 

Seq Condition/Instruction Action Seq Condition/Instruction Action Seq Condition/ Instruction Action 

102 If not: Change in order: 125 If not: Change in order: 145 Is -Device Bus In 0 To DF (A2T2M04) Change A2D2; if problem still exists, go 

1. A-A2R2 1. A-A2R2 minus? to 18-010. 

2. A-A2E2 2 A-A2E2 146 If not: Change A2T2. 

103 Is + TUBa Bit 1 (A2R2B13) plus? Change A 1 H2. 

104 Is -B Bus 1 ALU2 (A2R2G05) minus? Change A2N2. 

126 Is the tape control executing a Data This is normal Bus Out status for a Data 
Security Erase command? See Tape Unit Security Erase command, recheck sense 
Control Lines and Control Status Byte data. 

147 Is -Device Bus In 1 TO DF (A2T2P03) Change A2D2; if problem still exists, go 
minus? to 18-010. 

105 If not: Change in order: Response Chart E on 16-213.) 148 If not: Change A2T2. 

1. A-A2R2 127 If not: Go to Seq 117. 149 Is -Device Bus In 2 TO DF (A2T2M02) Change A2D2; if problem still exists, go 
2. A-A2E2 minus? to 18-010. 

, 128 Is the tape control executing an ERG This is normal Bus Out status for an ERG 
106 Is +0 Pct Ampl Ctrl Trk 2 (A 1 H2U06) Change in order: command? (See Tape Unit Control Lines command; recheck sense data. 150 If not: Change A2T2. 

plus? 1 Y1D2 
2. Y1Q2 

and Control Status Byte Response Chart E 
on 16-213.) 151 Is -Device Bus In 3 TO DF (A2T2Jl0) Change A2D2; if problem still exists, go 

minus? to 18-010. 

107 Is + TUBa Bit 2 (A2R2B05) plus? Change A 1 H2. 
129 If not: Go to Seq 120. 

152 If not: Change A2T2. 

108 Is -B Bus 2 ALU2 (A2R2J05) minus? Change A2N2. 130 Is the tape control executing a Rewind This ia normal Bus Out status for a 
command? (See Tape Unit Control Lines Rewind command; recheck sense data. 153 Is -Device Bus In 4 TO DF (A2T2Pl1) Change A2D2; if problem still exists, go 

109 If not: Change in order: and Control Status Byte Response Chart E minus? to 18-010. 

1. A-A2R2 
2 A-A2E2 

on 16-213.) 

131 If not: Go to Seq 123. 
154 If not: Change A2T2. 

110 Is +0 Pct Ampl Ctrl Trk 3 (A1H2Ml1) Change Yl Q2 
plus? 

132 Using the failing commands, set up the 
CE panel to stop ALU2 after executing 

155 Is the tape control executing a Data This is a normal response at Control 
Security Erase command? time; recheck sense data. 

111 Is + TUBa Bit 3 (A2R2D13) plus? Change Al H2. 
MSKSTS and press START. ALU2 should 
stop after MSKSTS to allow the Bus Out 

156 Is -Device Bus In 5 TO DF (A2T2Ml0) Change A2D2; if problem still 
minus? exists, go to 18-010. 

112 Is -B Bus 3 ALU2 (A2R2J03) minus? Change A2N2. and Bus In lines to be scoped in a static 
condition. See Section 12-000 for 157 If not: Change A2T2. 

113 If not: Change in order: instructions on CE panel use. 
158 Is the tape control executing an Erase This is a normal response to an ERG 

1. A-A2R2 133 Does ALU2 stop at this address? Go to Seq 135. Record Gap command? command; recheck sense data. 
2. A-A2E2 

134 Set up the CE panel to stop ALU lone Go to Seq 135. 159 Is -Device Bus In 6 TO DF (A2T2P07) Change A2D2; if problem still exists, go 

114 Is + TUBa Bit 4 (A2R2D09) plus? Change Al H2. instruction after executing DLYTIME. minus? to 18-010. 

115 Is -B Bus 4 ALU2 (A2R2M12) minus? Change A2N2. 135 Is Bus In Bit 0 indicator On at Control Go to Seq 144. 160 If not: Change A2T2. 
time? 

.J'. , 

116 If not: Change in order: 

1. A-A2R2 
2. A-A2E2 

136 Is Bus In Bit 1 indicator On at Control Go to Seq 147. 
time? 

137 Is Bus In Bit 2 indicator On at Control Go to Seq 149. 

161 Is the tape control executing a Rewind This is a normal response to a Rewind 
command? command; recheck sense data. 

162 Is -Device Bus In 7 To DF (A2T2P09) Change A2D2; if problem still exists, go 
minus? to 18-010. 

117 Is + TUBa Bit 5 (A2R2B09) plus? Change A 1 H2. time? 

118 Is -B Bus 5 ALU2 (A2R2M09) minus? Change A2N2. 138 Is Bus In Bit 3 indicator On at Control Go to Seq 151 
163 If not: Change A2T2. 

time? 
119 If not: Change in order: 

1. A-A2R2 
2. A-A2E2 

139 Is Bus In Bit 4 Indicator On at Control Go to Seq 153. 
time? 

140 Is Bus In Bit 5 indicator On at Control Go to Seq 155. 
120 Is + TUBa Bit 6 (A2R2G12) plus? Change A1H2. time? 

121 Is -B Bus 6 ALU2 (A2R2U03) minus? Change A2N2. 141 Is Bus In Bit 6 indicator On at Control Go to Seq 158. 
-I 

122\ If not: Change in order: time? 

1 A-A2R2 142 Is Bus In Bit 7 indicator On at Control Go to Seq 161 

2. A-A2E2 time? 

143 If not: Recheck sense data. 
123 Is + TUBa Bit 7 (A2R2S02) plus? Change A1H2. 

124 Is -B Bus 7 ALU2 (A2R2P13) minus? Change A2N2. 144 Is the tape control executing a This IS normal response to a ReWind 
Rewind/ Unload command 7 Unload command, recheck sense data. 
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TAPE UNIT CONTROL LINES CHARTS 

CHART A 

Cntrl Tag T-A1 K6D11 

Bus Out 0 T-A1 K6B02 

Bus Out 1 T-A1 K6B03 

Bus Out 2 T-A1 K6B04 

Bus Out 3 T-A1 K6B05 

Bus Out 4 T-A1 K6D06 

Bus Out 5 T-A1 K6B07 

Bus Out 6 T-A1 K6D07 

Bus Out 7 T-A1 K6B09 

+4.4 is inactive 

0.5 V is active 

CHART F 

TU 

Bus 

Out 

Failing Command Bits 

Rewind Unload 0 

Space 1 

Set Diagnostic Mode (High Sense) 2 

Set Alternate Density (Note 11 3 

Set Low (Diagnostic) Sense 4 

DSE. Erase to TI 5 

Set Erase Mode 6 

Rewind 7 

Notes: 1. Tape unit must be at load pOint. 

2. Tape unit must be away from load pOint. 
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CHART B 

Bus In 0 T-A1 L2D02 

Bus In 1 T-A1 L2D04 

Bus In 2 T-A1 L2D05 

Bus In 3 T-A1 L2D06 

Bus In 4 T-A1 L2D07 

Bus In 5 T-A1 L2D09 

Bus In 6 T-A1 L2D10 

Bus In 7 T-A1 L2D11 

+4.4 is inactive 

0.5 V is active 

TU Bus In 

Bits 

0 

1 

2 

3 

4 

5 

6 

7 

( 

CHART C 

Bus In Bit ON 

when should be 

OFF 

Go to Seq 5 

Go to Seq 18 

Go to Seq 22 

Go to Seq 31 

Go to Seq 43 

Go to Seq 53 

Go to Seq 67 

Go to Seq 77 

( ( ( (- ( ( ,.-," (~/ (- ( (~ (' C (~ (~, (~/ (, (, ( 
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CHART E 

CHART D Tape Unit Control Lines and Control Status Byte 

Bus In Bit OFF 
Response Chart 

when should be Bit Control Bus Out Status Byte Bus In 

ON 
0 Rewind Unload Rewind Unload 

Normal response to a Rewind Unload 
command. 

Go to Seq 12 1 Not used with a control tag. Not used on Models 4. 6. and 8. 

Go to Seq 21 
Hot Bus In on Models 3. 5. and 7. 

2 Set High Sense. High 
Go to Seq 27 Used In diagnostic program to check high 

setting of PE amp sensors on Models 4. 
Go to Seq 37 6, and 8. 

Hot Bus In on Models 3. 5, and 7. 
Go to Seq 49 

3 Set Alternate Density and SAGC Alternate Density. 
Go to Seq 61 (Tape unit must be at load point.) Models 3, 5. and 7 tape units set to NRZI 

mode. 
Go to Seq 73 Models 4. 6, and 8 tape units set to 6250 

BPI mode. 
Go to Seq 82 This bit is active after SAGC is set up. 

4 Set Low Sense. Low. 
Used in diagnostic program to check low 
setting of PE amp sensors on Models 4, 
6. and 8. 
Hot Bus In on Models 3, 5, and 7. 

5 Erase to TI (Data Security Erase) (See Erase. 
Note) Normal response to DSE command. 

6 Set erase mode. Erase mode. 
Used only when going to a write status 
from a read status on Models 4, 6, and 
8. 
Hot Bus In on Models 3, 5, and 7. 

7 Rewind Rewind. 
Normal response to a rewind command. 

Note: To perform a DSE offline. see 12-000. 
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SAGC CHECK 

From: 14-000 or 15-060 

ERROR DESCRIPTION: 
Sense Byte 8, Bit 4 is set if the self-adjusting gain control (SAGC) cannot compensate for 
variations which cause read signal output in any track to remain below threshold. The 
SAGC Burst consists of six inches (15.24mm) of consecutive ones in all nine tracks. There 
is an 0.3-inch (7.62mm) interblock gap (lBG) between the SAGC Burst and the first data 
block. An inverse 6250 BPI tape mark approximately two inches long with consecutive 
ones in tracks 1, 2, 3, 4, 6, and 7 with no data in tracks P, 0, and 5 is added to the end of 
the burst to allow the tape unit to recognize the SAGC Burst when reading backwa·rds. 

6250 bpi Read Operation 

During a 6250 BPI read operation when tape is at load point, the tape unit attempts to 
adjust the gain for each track while reading the SAGC Burst. 

The following BOR and Interrupt conditions set sense bits for error recovery. 

1. If BOR and Interrupt are both Off, Sense Byte 0, Bit 3 (Equipment Check) an are set. 
2. If BOR if Off and Interrupt is On, Sense Byte 1, Bit 7 (Not Capable) and Sense Byte 

8, Bit 4 (SAGC Check) are set. 
3. If BOR is On and Interrupt is Off, no sense bits are set (normal condition). 
4. If BOR and Interrupt are both On, Sense Byte 1, Bit 0 (Noise) and Sense Byte 8, Bit 

4 (SAGC Check: are set and an attempt is made to read the first data block. 

Sense Byte 1, Bit 7 (Not Capable) is also set (without Sense Byte 8, Bit 4) if the 
inverse 6250 BPI tape mark (TM) is not recognized. 

6250 bpi Write Operation During a 6250 BPI write operation when tape is at load point, 
the tape unit attempts to adjust the gain for each track while writing the SAGC Burst. 

The following BOR and Interrupt conditions set sense bits for error recovery. 

1. If BOR and Interrupt are both Off, Sense Byte 0, Bit 3 (Equipment Check) and Sense 
Byte 8, Bit 4 (SAGC Check) are set. 

2. If BOR is Off and Interrupt is On, Sense Byte 5, "Bit 3 (lD Burst Check) and Sense 
Byte 8, Bit 4 (SAGC Check) are set. 

3. If BOR and Interrupt are both On, Sense Byte 5, Bit 3 (lD Burst Check) and Sense 
Byte 8, Bit 4 (SAGC Check) are set. 

4. If BOR is On and Interrupt is Off, no sense bits are set (normal condition). 

Sense Byte 5, Bit 3 (lD Burst Check) and Sense Byte 8, Bit 4 (SAGC Check) are also 
set if the inverse tape mark (TM) is bad for consecutive 0.25-inch (6.35mm) 
segments over an approximate two-inch (50.8mm) distance. 

Beginning of record (BOR) is defined as data detected in all tracks of one zone and data 
detected in at least one track in each of the other two zones. 
Interrupt is defined as a Tape Unit Interrupt caused by one or more read head amplifiers 
having reached the gain limit for a write or read operation without Data Detected and / or 
Ready becoming inactive while Move was active. 

Most Probable Cause: 
The following cards can cause the problems covered in this procedure. The cards are listed 
with the highest probability first. Lines with multiple cards have the same probability. 

A. A1H2 
B. A1K2 
C. A1G2 
D. A2Q2, A2R2, A2T2, Y1P2, Y1T2 
E. A1L2, Y1Q2 

Additional Cards Referenced: 
A. Y1S2 
B. Y1R2 
C. A2D2 
D. Y1Q2 
E. A2E2 
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EXPLANATION: 
When writing from load point in 6250 BPI mode: 

( ,--.•... ii) G 
'&---" 8 

• Tape is moved backward from load point for a distance of 150 capstan tach pulses. 

e Tape is erased forward. 

• Velocity is checked. 

e ALU2 writes the 6250 ID burst in track 1. 

.. ID burst validity is verified. 

• ALU1 writes the SAGC burst. During the read-back of the SAGC burst, the SAGC 
circuits are adjusted for each track. 

eD Near the end of the SAGC burst. the tape control tests for BOR. If BOR is not 
active, the tape control checks whether a TU Interrupt occurred. If both BOR and TU 
Interrupt are inactive, SAGC Check and Equipment Check are set If BOR is inactive 
and TU Interrupt is active, ID Burst Check and SAGC Check are set. 

• The SAGC identification mark (inverse tape mark) is written by ALU1 If an early 
stop is detected, ID Burst Check and SAGC Check are set. 

• When the SAGC identification mark is recognized and a normal stop occurs, a test is 
made for a TU Interrupt condition. If TU Interrupt is active, ID Burst Check and 
SAGC Check are set. 

When reading from load point in 6250 BPI mode: 

e .. Tape is read forward, 

Recognizing the 6250 BPI ID burst sets the tape unit and tape control to operate in 
6250 BPI mode. 

• The SAGC burst is read and the SAGC circuits adjust for each track. 

eD Near the end of the SAGC burst, a test is made for BOR. If BOR is not recognized, a 
test is made for a TU Interrupt, When both are inactive, SAGC Check and Equipment 
Check are set. If TU Interrupt is active, SAGC Check and Not Capable are set, 

• When BOR has been recognized, ALU waits for'the SAGC identification mark to be 
recognized. After the SAGC identification mark is recognized, a test is made for a TU 
Interrupt condition, If TU Interrupt is active, the SAGC Check and Noise bits are set. 

BOR is defined as data detected in all tracks on one zone, and at least in one track 
of the other two zones. 

A TU Interrupt results if one or more amplifiers in the TU read card have reached the 
maximum gain limit without detecting data, or if. the TU drops Ready with Move 
active. 

Note: There may be some signal dropout that will not cause an error, depending upon how 
well the track(s) are written and read. 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030, 

o 

Seq Condition/Instruction 

1 Is this a single tape unit failure? 

1A Mount a prewritten 6250 BPI tape on a Model 
4, 6, or 8 tape unit. Reset, Load, and Ready the 
tape unit. 

Action 

Go to 5B-000. 

o 00000,00 

16-220 

Seq Condition/Instruction Action 

2 Perform the follOWing commands offline: 

07 Rewind 
02 Read 
04 Sense 
04 Sense 
Byte Cnt = 6A6 
Wrt Data/Go Dwn = FFO 

3 Run with the Stop On Data Flow Check switch 
up. Press the RESET switch, set the ROS Mode 
switch to Norm, and press the START switch. 

4 Do the commands operate error-free? (No red Go to Seq 12. 
light stop) 

5 Set up an ALU1 Compare Stop on address 20A. 
Set the ROS Mode switch to Stop. Set Display 
Select switch to IC Reset and Start. 

6 After an error, turn off the Stop On Data Flow 
switch. Set the Mple/Single switch to Single. 
Press the START switch once. IC should 
indicate address 20A. 

7 Set Display Select switch to BUS IN for first 
sense byte. Record sense data, 

8 Set Display Select switch to IC. Press the 
Start/Step switch once. 

9 By repeating Seq 7 and Seq 8, all sense bytes 
can be checked. 
The following sense bits are significant in this 
procedure: 

Sense Byte 0, Bit 3 Equipment Check 
Sense Byte 1, Bit 0 Noise 
Sense Byte 1, Bit 7 Not Capable 
Sense Byte 5, Bit 3 ID Burst Check 
Sense Byte 8, Bit 4 SAGC Check 

10 Is Sense Byte 8, Bit 4 On? An SAGC error occurred while 
reading the 6250 BPI tape. 
Go to Seq 30. 

11 Is Sense Byte 1, Bit 7 On7 Go to Seq 37. 

12 Mount a CE work tape on a Model 4, 6 or 8 
tape unit. 

13 Set the Mple/Single switch to Mple. Perform 
the following commands offline: 

07 Rewind 
01 Write 
04 Sense 
04 Sense 
Byte Cnt = 6A6 
Wrt Data/Go Dwn = FFO 

16-220 
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SAGC CHECK (Cont'd) 16-221 

Seq Condition/Instruction Action Seq Condition/ Instruction Action Seq Condition/ Instruction Action 

14 Run with the Stop On Data Flow Check Switch 31 The SAGC portion of the first record should 41 Scope the -Time Sense lines for the level as 
up. have the following minimum width when indicat~: 

15 Do the commands operate error free? (No red Go to Seq 22. 
light stop) 

operating correctly: 

Model 4 200 ms 
Model 6 120 ms 

Zone 1: 
TRK P Y1 P2P03 (plus) 

0 Y1 P2P09 (plus) 
16 Set up an ALU 1 Compare Stop on address 20A. 

Set the ROS Mode switch to Norm. Set the 
Display Select switch to IC, press the RESET 
switch and then the START switch. 

Model 8 75 ms 

32 Scope + 1 Track Env Branch (A 1 K2P13) (see 
Note on 16-220). 

5 Y1 P2D1 0 (plus) 
Zone 2: 
TRK 2 Y1 P2G13 (minus) 

6 Y1 P2M 12 (minus) 

17 After an error, turn off the Stop On Data Flow 
switch. Set the ROS Mode switch to STOP and 
SET ROS MODE. Set the Mple/Single switch to 
Single. Press START once. IC should indicate 
address 20A. 

33 + 1 Track Env Branch should go plus after the 
sweep starts and stay plus for approximately: . 
See Note on 16-220) 
Model 4 85 ms 
Model 6 48 ms 

7 Y1 P2G12 (minus) 
Zone 3: 
TRK 1 Y1 P2P02 (minus) 

3 Y1 P2P1 0 (minus) 
4 Y1 P2S12 (minus) 

18 Set Display Select switch to BUS IN for first 
sense byte. Record sense data. 

19 Set Display Select switch to IC. Press the 
Start/Step switch once. 

20 By repeating Seq 18 and Seq 19, all sense bytes 
can be displayed. 
The following sense bits are significant in a 
write operation: 

Sense Byte 0, Bit 3 Equipment Check 

Model 8 30 ms 
When the Track 1 ID Burst is recognized, the 
tape control is set to 6250 BPI mode. 

34 Is Sense Byte 0, Bit 3 or Sense Byte 1, Bit 7 BaR is not being recognized. 
On? Go to Seq 46. 

35 Scope +SAGC 6 Combination (V1 P2S11). 

36 Is this signal going plus and staying plus SAGC Burst 10 is being recognized. 
approximately as follows: Go to Seq 59. 

41 (continued) 

(See Note on 16-220). 
The above levels should be observed 
approximately: 

Model 4 from 8 ms to 36 ms 
Model 6 from 5 ms to 21 ms 
Model 8 from 3 ms to 13 ms 

42 Do all of the above line levels have the indicated Change in order: 
duration and level? 1. Y1 P2 

Sense Byte 5, Bit 3 ID Burst Check 2. A1L2 
Sense Byte 8, Bit 4 SAGC Check 

21 Is Sense Byte 8, Bit 4 ON? An SAGC error occurred while Model 4 1~ 43 Scope Device Bus In X to DF lines for the 
following conditions during the SAGC ID: 

writing a 6250 BPI tape. 
Go to Seq 75. Model 6 h Zone 1: NOT PULSING 

TRK P A2D2P06 
22 If the SAGC error has not occurred in the above 

testing the failure may be intermittent, or false. 
If you suspect a false error, proceed to Seq 23; 

Model 8 In 
0 A2D2J05 
5 A2D2D07 

Zone 2: PULSING 
otherwise recheck the symptoms. TRK 2 A2D2J03 

23 If a tape unit is available with PE capability, 
20 ms/div 6 A2D2B07 

7 A2D2B09 
mount a prewritten 1600 BPI tape on it. Reset. Zone 3: PULSING 
Load, and Ready the tape unit. 

24 Perform the following commands offline: 

07 Rewind 
C3 PE Mode Set 
02 Read 
04 Sense 
Byte Cnt = 6A6 

37 Set up an ALU2 Compare on address 299 
(RESET BaR). Set ROS Mode switch to Norm. 
Set Mple/Single switch to Mple. 

38 Sync minus on -CE Select Reg Pulse 
(A 1 U2U07). This sync occurs before the SAGC 
ID. Set sweep to 5 ms/div. 

TRK 1 A2D2J02 
3 A2D2J04 
4 A2D2B10 

(See Note on 16-220.) 
Model 4 from 8 ms to 36 ms 
Model 6 from 5 ms to 21 ms 
Model 8 from 3 ms to 13 ms 

Wrt Data/Go Dwn = FFO 39 Is +DCC Error Or SAGC Branch (A2D2M09) Change A2D2. 44 Are all of the above lines correct? Change the VFC cards for any lines 

25 Sync plus on +P Track Env Branch (A1K2U02). 
going plus approximately as follows: failing in Seq 41 : 

26 Is + 1 Track Env Branch (A 1 K2P13) minus? Change A2Q2. 
Model 4 from 8 ms to 36 ms after the sync. 
Model 6 from 5 ms to 21 ms after the sync. 

Zone 1-Y1T2 
Zone 2-Y1S2 

27 Is -Time Sense 1 (A1K2U13) plus? Change A 1 K2. 

28 Is Bus In 1 TO DF (A2D2J02) pulsing? Change A2D2. 

Model 8 from 3 ms to 13 ms after the sync. 
See Note on 16-220. 

40 Is +SAGC 6 Combination (V1 P2S11) going plus Recheck Seq 41. (same line after 

Zone 3-Y1R2 

45 If not: Change A2D2. 
If failure still occurs, try another 

29 If not: Change Y1 R2. approximately the same as in Seq 41. dot OR) prewritten 6250 BPI tape. Then try 
another tape unit. 

30 Set ROS Model to Norm. 
Set Mple/Single to Mple. 46 Set up an ALU2 Compare on address 290. 
Sync plus on + Tape Op Delayed (A 1 K2P03). (NORMDONE +2) 
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SAGC CHECK (Cont'd) 16-222 

Seq Condition/Instruction Action Seq Condition / Instruction Action Seq Condition/Instruction Action 

47 Sync minus on -CE Select Reg Pulse 54 If not· Change A2D2 68 Is -Interrupt (A2D2G12) plus? Change A2D2. 
(A1U2U07). 10 msidiv, 

48 This sync occurs at the beginning of the SAGC 
burst. 

49 Are the following -Time Sense lines at a minus Go to Seq 57, 
level for at least 10 ms between the following: 

See Note on 16-220, 

If failure still occurs. try another 
prewritten 6250 BPI tape, Then try 
another tape unit. 

55 Is -XOUTA Bit 4 ALU2 To DF (A 1 K2D09) at a Change: 
minus level from sync 0 ms to 40 ms 7 ,. A1 K2 

2, Y1Q2 

69 Is -DE Irpt PRI (A2D2P03) minus? (Li ne level is Go to Seq 72 
+4v to Ov) 

70 Is -DE Irpt Sec (A2D2U07) minus? (Line level Go to Seq 72. 
is +4v to Ov,) 

71 If not: Change A2D2. 

Model 4 from 20 ms to 70 ms 
Model 6 from 11 ms to 40 ms 

56 If not: Change A2Q2. 72 Is the interrupt occurring during a write Go to Seq 74. 
operation? 

Model 8 from 7 ms to 25 ms 

Zone 1: 
TRK P Y1 P2P03 

0 Y1 P2P09 

57 Set the horizontal sweep to 10 ms/cm, Set the Change A2D2. 
vertical sweep to 1 volts/em, Scope -BaR 27 
Comb or DT Branch Cond (Y1 P2J 13) for a signal 
going minus approximately as indicated: 

73 This is a valid interrupt signal. but may be due Go to 18-000. 18-010. or 5B-00O. 
to a tape unit failure. selection logic. or switch 
path failure, Try another tape unit and/or path. 

5 Y1P2D10 74 This is a valid interrupt signal. but may be due Go to Seq 106. 
Zone 2: to a failure to send write pulses to the tape unit. 
TRK 2 Y1P2G13 

6 Y1P2M12 Model 4 
Do not proceed to Seq 75. 

7 Y1P2G12 
Zone 3: 
TRK 1 Y1P2P02 

3 Y1P2P10 
4 Y1P2S12 

""""" h ModelS J 

""""" Model 8 

75 A SAGC error occurrs only when writing a tape 
from load point in 6250 BPI mode, Set ROS to 
Normal Mode. Set Mple/Single switch to Mple. 
Press RESET and then operate START. 

76 Set up an ALU2 Compare on address 70B 

50 Scope the following -Device Bus In X To DF 
lines for a pulsing condition: 

Model 4 from 17 ms to 70 ms 
10 ms/div 

(WRT6) and use ALU "Babysitter" Setup 
Number 4 on 12-010 for this and the following 
sequences, 

Model 6 from 11 ms to 40 ms 
Model 8 from 7 ms to 25 ms 58 If not: Change Y1 P2. 

77 Does the Cmpr Equal light come On during Go to Seq 79. 
every write operation? 

Zone 1: 59 Is Sense Byte 1. Bit 0 (Noise) On? Go to Seq 61, 78 If not: Go to Seq 12 and recheck your 
TRK P A2D2P06 

0 A2D2J05 60 If not: Go to Seq 39. 
work, 

5 A2D2D07 
Zone 2: 
TRK 2 A2D2J03 

61 Set up an ALU2 Compare on address 29D, 
(BRSTCK3) 

79 Set up an ALU2 Compare on address 72C (lD 
14), 

6 A2D2B07 See Note 
7 A2D2B09 on 16-220, 

Zone 3: 

62 Sync minus on -CE Select Reg Pulse 
(A 1 U2U07). Set sweep to 1 usec. 

80 Does the Cmpr Equal light come On during SAGC ID IS being recognized, Go 
every write operation? to Seq 90 to check for an Interrupt 

from the tape unit. 

TRK 1 A2D2J02 
3 A2D2J04 
4 A2D2B10 

51 Are all of the lines in Seq 50 pulsing correctly? Go to Seq 55. 
Are all of the lines in Seq 49 plus when they 
should be minus? 

63 Does the tape control have a 2x8. 3x8 or 4x8 Go to Seq 68. 
Device Switch feature? 

64 Is -Interrupt (A2D2S11) plus? Change A2D2. 

65 Scope the -DE Interrupt X line corresponding to 
the tape unit being used, 

81 Set up an ALU2 Compare on address 725 (ID5 
+ 11. and use "babysitter". 

82 Does the Cmpr Equal light come On during BaR IS being recognized. 
every write operation? Go to Seq 97 to check SAGC ID 

failure, 

52 Are all of the lines in Seq 50 pulsing correctly? Change the card for the failing 
Are all of the lines in one zone at a plus level in zone: 

Tape Unit Test Point 
0 A2E2S12 
1 M03 

83 Set up ALU2 Compare on address 71 F (WRT90) 
and use "babysitter". 

Seq 49. when they should be minus? Zone 1. Y1T2 
Zone 2. Y1S2 

2 S05 
3 J13 

84 Does the Cmpr Equal light come On during BaR is being recognized. 
every write operation? Change A2D2, 

"~I 
Zone 3. Y1 R2 
Then change Y1 Q2, 

4 S02 
5 P03 
6 U06 

85 Set up an ALU2 Compare on address 71 B 
(DT ASAGC) and use "babj'sitter", 

53 Are all of the lines in Seq 50 pulsing? Change the cards for any lines 
failing in Seq 49: 

7 G04 
(Line level is +4v to Ov.) 

86 Does the Cmpr Equal light come On during BaR is not being recognized and 
every write operation? an interrupt is occurring, 

Zone 1-Y1T2 
Zone 2-Y1S2 

66 Was the line corresponding to the tape unit in Go to Seq 72. 
use at a minus level 7 

Go to Seq 106 to check BaR 
failure. 

Zone 3-Y1R2 
67 If not: Change A2E2. 

87 Set up an ALU2 Compare on address 719 
(EQSAGC) and use "babysitter" 

88 Does the Cmpr Equal light come On during BaR is not recognized. and no 
every write operation? interrupt is occurring. 

Go to Seq 106 to c'heck BaR 
failure, 

3803-2/3420 

16-222 
© Copyright International Business Machines Corporation 1976. 1979. 1983 

.. :) C) o o 00 o o o r) , . 

~-' o 00000 o o 0 o 00 o () o o 



( (/ ( ( ( ( ( ( ( (- ( ( 

SAGC CHECK (Cont'd) 16-223 

Seq Condition/ Instruction Action S'eq Condition/Instruction Action Seq Condition/ Instruction Action 

89 If not: Recheck your symptoms. Go to 
Seq 1 

102 Are all the follOWing control lines at a minus Change in order: 
level at the beginning of the sweep? 1. A1H2 

112 Are all the following control lines at the Change in order: 
condition indicated? 1. A1H2 

90 Set up an ALU2 Compare on address 71 B 
(OTASAGC) and use "babysitter". 

A1H2G04 -XOUTA Bit 2 To OF 2. A1G2 
J06 -Gate Write Not TM 
003 -Gate Write 

Line Name Test Point State 2. A1G2 
+Mark2 A1H2U03 Solid + 
+Markll 013 Solid + 

91 Ooes the Cmpr Equal light come On? An interrupt 15 recognized after 
SAGC 10. 103 If not: Change In order: 

+Format Jll Solid + 
-Gate Write Not TM J06 Solid -

Go to Seq 94 to check for an 1 A1G2 -Gate Write 003 Solid -
interrupt from the tape unit. 2. A1K2 -Write Condition B02 Solid -

92 Set up an ALU2 Compare on address 720 
(10145) and use "babysitter". 

3 A2T2 

104 Are all of the following lines at the condition Change A2E2. 

The above levels should be observed 
approximately as follows: 

Model 4 from 0 ms to 70 ms 
93 Ooes the Cmpr Equal light come On? This is Go to Seq 12 and recheck your indicated: Model 6 from 0 ms to 40 ms 

beyond where a SAGC check can be set. Do work 
not proceed to Seq 94. 

Zone 1: Should NOT pulse at beginning of 
sweep. 

A2E2J06 - TUBa BIT P 

Model 8 from 0 ms to 25 ms 

113 If not: Change in order: 

94 Set up an ALU Compare on address nc (1014). J09 - TUBa BIT 0 1. A1G2 

95 Sync minus on -CE Select Reg Pulse 
(A 1 U2U07).. Set sweep at 1 usec/ div. 

P06 - TUBa BIT 5 
Zone 2: SHOULD pulse at beginning of sweep 
A2E2005 - TUBa BIT 2 

2. A1K2 
3. A2T2 

96 Using the above sync, a check will be made for Go to Seq 63. P09 - TUBa BIT 6 114 Are all of the following lines pulsing? Change A2E2. 
an interrupt from the tape unit, starting at Seq 
63. Observe the following lines within 3 usec of 
sync. 00 not proceed to Seq 97. 

97 Set up an ALUl Compare on address 649. 
(SAGCNTM1) Sync minus on -CE Select Reg 
Pulse (A1U2U07). Set sweep at 5 ms/dlv. 

S10 -TUBa BIT 7 
Zone 3: SHOULD pulse at beginning of sweep 
A2E2002 - TUBa BIT 1 

007 -TUBa BIT 3 
010 -TUBa BIT 4 

105 If not: Change A2R2 

- TUBa BIT P A2E2J06 
- TUBa BIT 0 J09 
- TUBa BIT 5 P06 
- TUBa BIT 2 005 
- TUBa BIT 6 P09 
- TUBa BIT 7 S10 
- TUBa BIT 1 002 

98 The following sequences are to determine if an 
SAGC identification mark is being written. 

106 Set up an ALU2 Compare on address 70B (WRT 
6) 

- TUBa BIT 3 007 
- TUBa BIT 4 010 

99 Ensure that all of the following write trigger ThiS IS the correct output for a 107 Sync minus on -CE Select Reg Pulse 115 If not: Change A2R2. 

lines are at the condition indicated: SAGC Identification mark (inverse (A 1 U2U07) Set sweep at 20 ms/ dlv 
- TM) 

Zone 1: Should be at indicated level at 
beginning of sweep. 

Go to Seq 104. 

A1H2U07 - TUBa BIT P (plus) 
Ml0 + TUBa BIT 0 (minus) 
J07 + TUBa BIT 5 (minus) 

Zone 2: SHOULD pulse at beginning of sweep. 
A1H2U05 + TUBa BIT 2 

M04 + TUBa BIT 6 
J13 + TUBa BIT 7 

Zone 3: SHOULD pulse at beginning of sweep. 
A1H2S10 + TUBa BIT 1 

P09 + TUBa BIT 3 
J03 + TUBa BIT 4 

108 Are all of the write trigger lines pulSing? ThiS IS the correct output for the 

Zone 1: 
SAGC Burst. 

A1H2U07 -TUBa BIT P 
Go to Seq 114. 

Ml0 + TUBa BIT 0 
J07 + TUBa BIT 5 

Zone 2: 
A1H2U05 + TUBa BIT 2 

M04 + TUBa BIT 6 
J13 + TUBa BIT 7 

Zone 3: 
A1H2S10 + TUBa BIT 1 

P09 + TUBa BIT 3 
J03 + TUBa BIT 4 

100 Are any of the following lines plus? Change Y1Q2. 
109 Are any of the following lines plus? Change Y1Q2. 

+0 PCT Ampl Ctrl Trk PAl H2S09 
+ PCT Ampl Ctrl Trk 0 A 1 H2Pl1 
+ PCT Ampl Ctrl Trk 5 A1H2Jl0 
+ PCT Ampl Ctrl Trk 2 A 1 H2U06 
+ PCT Ampl Ctrl Trk 6 A 1 H2P06 
+ PCT Ampl Ctrl Trk 7 A 1 H2P02 
+ PCT Ampl Ctrl Trk 1 A 1 H2U 11 
+ PCT Ampl Ctrl Trk 3 A 1 H2M 11 
+ PCT Ampl Ctrl Trk 4 A 1 H2J05 

+0 PCT Ampl Ctrl Trk PAl H2S09 
+ PCT Ampl Ctrl Trk 0 A 1 H2Pll 
+ PCT Ampl Ctrl Trk 5 A 1 H2J 1 0 
+ PCT Ampl Ctrl Trk 2 A 1 H2U06 
+ PCT Ampl Ctrl Trk 6 A1H2P06 
+ PCT Ampl Ctrl Trk 7 A1H2P02 
+ PCT Ampl Ctrl Trk 1 A1H2Ull 
+ PCT Ampl Ctrl Trk 3 A 1 H2M 11 

+ PCT Ampl Ctrl Trk 4 A 1 H2J05 
101 Is only one line failing in Seq 99? Change A 1 H2. 

110 Is only one line failing in Seq 108? Change A 1 H2. 

111 Is only Zone 1 failing in Seq 108? Change: 

1 A2T2 
2. A1H2 
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P COMPARE OR C COMPARE ERRORS 

From 14-000. 17-510. 17-590 

ERROR CONDITIONS: 
Sense Byte 3, Bit 7 is set by P Check Channel Buffer, Write Data Parity Error, Buffer 
Error, CRC Set P Compare error or C Compare error. 

( 

A. P Check Channel Buffer is set when parity of the byte sent to the Channel Buffer is 
even. 

B. Write Data Parity error is set when there is no match between Channel Buffer Out 
P and Write Bit P which is encoded and written on tape. 

C. Buffer error is set by Buffer Overrun or Write Address error, or if Service Response 
count does not equal Channel Read Out Counter (CROC) after all data has been 
read from the Channel Buffer. 
1. Buffer Overrun is set when the Write Group Buffer is empty while more data is 

read out. 
2. Write Address Error is set when Channel Read in Counter (CRIC) is even and 

Service Response pulses are odd, or CRIC is odd and Service Response pulses 
are even. 

D. CRC Set P compare error is set when CRC-A does not match CRC-B. CRC-A is a 
CRC character generated from accumulated data in the channel buffer. CRC-B is a 
CRC character generated from accumulated data from the Read register. 

E. C Compare error is set only when operating in 7-track data convert mode. 
Read: C Compare is set when combined data P does not match read data track P. 
Write: C Compare is set when Channel Buffer Out P does not match Write Bus P. 
C Compare checks that correct parity (odd or even) is maintained by the tape 
control while processing 7-track NRZI data. C compare is set under the following 
conditions: 
1. Translator off and Data Converter off: If parity of an individual byte changes 

within the tape control while reading or writing. 
2. Data Converter on and Translator off: 

a. During 7-track read operations, if the parity of a group of 4 BCD characters 
changes within the tape control. 

b. During 7-track write operations, if the parity of a group of 3 EBCDIC bytes 
changes within the tape control. 

3. Translator on and Data Converter off: During 7 -track operations with translator 
on and data converter off, C Compare is always off. 

F. Bus Out Parity Error can cause C Compare. 
G. Data converter check blocks C compare if the DCC occurs first. 

MOST PROBABLE CAUSE: 
The following list is of the known cards which can cause the problems covered in this 
procedure. The cards are listed with the highest probability first. Lines with multiple cards 
have the same probability. 
A. A 1 F2 
B. A 1E2 
C. A1G2 
D. A1C2 
E. A1L2 
F. A1D2 
G. A 1K2 
H. Y1F2, Y1G2 
I. A2Q2 
J. A1H2, A2L2, A2T2, B2E2, Y1D2, Y1H2, Y1J2, Y1T2 
ADDITIONAL CARDS AFFECTED: 
A. B2M2 
B. B2L2 
C. Y1C2 
Seven-track and nine-track NRZI do not require a timing chart for this procedure. 
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Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq Condition / Instruction Action 

1 Take the tape control offline and try the 
following commands in the order listed. 
The Stop On Data Flow switch should be 
on so that a P /C Compare error can be 
recognized. 

1. Rewind 
2. LWR with gaps (6250 and PE mode) 
3. Write (all modes) 
4. Read Forward (all modes using 

prewritten test tape). 
5. Read Backward (6250, PE, and 

9-Track NRZI modes). 

Note: Operation may fail on only certain 
byte counts. 

2 Does the tape control fail from the CE Go to Seq 4. 
panel on one of the operations in Seq 1? 

3 If the system is available, set up the 
system to loop on error, and use the 
OL T FRIEND program to determine the 
failing operation. 

4 Is a P /C Compare error occurring during Go to Seq 135. 
a rewind operation? 

5 Sync the scope minus on -P or -C 
COMPARE (A 1 K2B 13). 

6 Is the tape control failing in 7-track mode Go to Seq 113. 
only? 
See Mode Chart on 17-013. 

7 If 7 -track feature is installed, is +C Change A 1 L2. 
COMP ERROR (A 1 K2M 13) plus at sync 
time? 

8 Is -BUFFER ERROR TP (A 1 C2S05) Go to Seq 86. 
minus at sync time? 

9 Execute a Read Forward and a Read Go to Seq 70. 
Backward on a previously written tape. 
Then execute a write operation. Do both 
read-type and write-type operations fail? 

10 Does the tape control fail only on write Go to Seq 28. 
operations? 

11 Is +P COMPARE CHECK (A 1 F2M 11) Go to Seq 65. 
minus at sync time? 

12 Is -READ & TAPE OP (A 1 K2U 12) plus? Change A 1 K2. 

13 Is +SET WRITE REG (A 1 D2P 12) minus? Change A 1 D2. 

14 Is -25-75 CLOCK BUS A1 DELAYED Go to Seq 16. 
(A1C2U12) pulsing? 

15 If not: Change A 1 C2. 

16 Is -0-50 CLOCK BUS A 1 DELAYED Go to Seq 18. 
(A 1 C2S 1 0) pulsing? 

17 Ilf not: I Change A 1 C2. 

( ( c, ( ( «.. ( ( (" (.'~ ( C' 

17-010 

Seq Condition / Instruction Action 

18 Are you operating in 9-track NRZI mode? Go to Seq 24. 
See Mode Chart on 17-013. 

19 Is -NRZI MODE (A1K2D10) minus? Change A1K2. 

20 Did a CRC error occur (Sense Byte 3, Bit Go to Seq 22. 
3)? 

21 If not: Change A 1 F2. 

22 Did a read/Write VRC Error occur (Sense Go to 17-168. 
Byte 3, Bit OJ? 

23 If not: Change in order: 

1. Y1G2 
2. A 1F2 

24 Is -NRZI MODE (A1K2D10) plus? Change A 1 K2. 

25 Did a CRC Error occur (Sense Byte 3, Bit Change in order: 
3) in 9-track NRZI read? 1. Y1D2 

2. Y1C2 

26 Is an odd number of -RD DATA TK x Change A 1 F2. 
lines minus at sync time? 
See Test Points Chart for -RD Data TRK 
xon 17-013. 

27 If not: Change Y1D2. 

28 Is +P COMPARE CHECK (A 1 F2M 11) plus Go to Seq 59. 
at sync time? 

29 Sync the scope minus on -WRT AND 
TAPE OP (A1F2G13). 

30 Is -CRC GATE (A 1 G2P03) pulsing? (See Go to Seq 32. 
timing chart on 17-015.) 

31 If not: Change in order: 

1. A 1 F2 
2. A 1C2 

32 Is -RESIDUAL GATE (A 1G2J04) good? Go to Seq 34. 
(See 6250 timing chart on 17-015.) This 
line should be at a solid plus level for PE 
or NRZI operations. 

33 If not: Change in order: 

1. A 1 F2 
2. A 1C2 

34 Is -ORC GATE (A 1 G2J07) good? Go to Seq 36. 
(See 6250 timing chart on 17-015.) This 
line should be at a solid plus level for PE 
or NRZI operations. 

35 If not: Change in order: 

1. A 1 F2 
2. A1C2 

36 Is -READ CYCLE (A 1 F2B05) good? Go to Seq 47. 
(See timing chart on 17-015.) 

17-010 



P COMPARE OR C COMPARE ERRORS (Cont'd) 17-011 

Seq Condition /Instruction Action Seq Condition /Instruction Action Seq Condition /Instruction Action 

37 Does -0-50 CLOCK BUS A 1 DELAYED Change A 1C2. 56 Sync scope negative on -P OR C 77 Sync negative on -TAPE OP (A1C2Mll). 
(A 1C2S10) fail to pause? 

38 Does -25-75 CLOCK BUS A1 DELAYED Change A 1C2. 

COMPARE (A 1 K2B 13). 
Use this sync for steps 57 through 76. 78 Is the tape control failing on a write Go to Seq 83. 

operation? 
(A 1 C2U 12) fail to pulse? 

39 Is +READ CYCLE RESET (A1F2D10) Change A 1 F2. 
always a solid plus or minus level? 

57 Are -WRT BUS BIT P (A 1 G2B 11) and Change in order: 
-CHANNEL BUFFER P (A 1G2M02) at 

1. A1G2 the same level (plus or minus) at sync 
2. A1F2 time? 

79 Is -READ AND TAPE OP (A1K2U12) Change A 1 K2. 
plus during the time the sync signal is 
minus? 

40 Does -FULL FRAME (A 1 F2J 1 0) shift Go to Seq 43. 
from plus to minus during the time-Write 

58 If not: Review symptoms. Go to Seq 1. 80 Does -ALLOW CRIC (A 1 D2P03) remain Change Y1H2. 
plus all the time the sync signal is 

Condition (A 1 G2S07) is minus? 59 Is -READ AND TAPE OP (A1K2U12) Change A 1 K2. minus? 

41 Is ALLOW CRIC (A 1 F2B04) plus all the Change Y1H2. minus at sync time? 81 Does -CB WRITE PULSE (A 1 F2D05) Change A 1 F2. 
time that -WRITE CONDITION 
(A 1 G2G07) is minus? 

60 Is +SET WRITE REG (A 1 D2P 12) minus Change A 102. 
at sync time? 

remain plus all the time the sync signal is 
minus? 

42 If Not: Change A 1 F2. 61 Is -WRITE DATA READY (A1C2S04) a Change A1C2. 82 If not: Change A 1 02. 

43 Does -WRITE GROUP BUFFER EMPTY Change A 1 C2. 
plus level at sync time? 

83 Is -READ AND TAPE OP (A1K2U12) Change A 1 K2. 
(A 1 F2G05) remain plus all the time that 62 Is +WRITE CYCLE DELAYED (A 1 F2J09) Change A1F2. minus any time that the sync is minus? 
-WRITE CONDITION is minus? plus at sync time? 

84 Does -SET WRT REGISTER (A lC2G05) Change A 1 C2. 
44 Does -BUFFER EMPTY TO CHANNEL Change A1E2. 63 Is an odd number of BUS OUT BIT lines Change A 1 F2. stay plus all the time that the sync is 

(A 1 E2G07) fail to go minus while active at sync time? minus? 
-WRITE CONDITION is minus? (See Test Point Chart on 17-013.) 

85 If not: Change A 1 02. 
45 Does -READ BYTE BUFFER EMPTY Change A 1 C2. 64 If not: With EC733814, change B2M2. 

(A 1 C2S07) fail to go from plus to minus 
during the time -WRITE CONDITION is 

Without EC733814, change B?L2. 86 Is -WRT ADDRESS ERROR TP Go to Seq 97. 
(A 1 C2P04) minus at sync time? 

minus? 

46 If not: Change in order: 

1. A 1F2 
2. A1C2 
3. A1E2 
4. A1G2 

47 Is -SET ANY BYTE (A 1 G2U03) good? Go to Seq 56. 
See timing chart on 17-015. 

65 Using a previously written test tape, do a 
6250 bpi Read Forward from the CE 
panel with the Stop on Err.or switch ON. 

66 Using 12-012, Seq 15, obtain the sense 
after a Stop on Error. 

67 Did a CRC error occur (Sense Byte 3, Bit Change A 1 C2. 
3)? 

68 Does OL T Section 0 run without Error? Change A 1 02. 

87 Is -WRT BUFFER OVERRUN (A1G2J09) Go to Seq 105. 
minus at sync time? 
Look for 50 ns pulse. 

88 Is -WR AND TAPE OP NOT CTL Change A 1 K2. 
(A1K2P09) minus at sync time? 

89 Is -SPARE XFR 18 (A2L2Gll) a solid Change A2L2. 
minus? 

90 Sync negative on -SPARE XFR 18 
4B Is -25-75 CLOCK BUS A 1 DELAYED Change A1C2. 69 If not, or don't know: Change in order: (A lC2Jll) 

(A 1 C2U 12) failing to pulse? 1. A 1 F2 91 Using the CE panel, do a LWR (8B) 
49 Is +SET WRITE DATA A (A1F2P03) Go to Seq 52. 

good? 

50 Is -25-75 CLOCK BUS A 1 DELAYED Change A 1 F2. 

2. A1D2 

70 Is +P COMPARE CHECK (A 1 F2M 11) plus Change A 1 F2. 
at sync time? 

away from load point. Use a byte count 
of 1 DO (hex) from the CE panel. 

92 Scope the following lines: 
(A 1 C2U 12) pulsing? 

51 If not: Change A 1 C2. 

52 If the 7 -track feature is installed, are the Go to Seq 54. 
signals seen in Seq 49 also on +SET WR 
DATA FEEDBACK (A1L2G12)? 

71 Using a previously written tape, do a 
6250 bpi Read Forward from the CE 
panel with the Stop on Error switch ON. 

72 Use 12-012, Seq 15, to obtain the 
sense data after a Stop on Error. 

-CROC REG 1 A1C2Dl0 
-CROC REG 2 A1C2D09 
-CROC REG 4 A1C2B09 
-CROC REG 8 A1C2B07 
-CROC REG 16 or 
NOT READ CYCLE A1C2D07 

-! 
53 If not: Change A 1L2. 

54 Are all of the following lines good? Change A1H2. 
See timing chart on 17-014. 

+SET BYTE 1 A 1F2J07 

73 Did a CRC error occur (Sense Byte 3, Bit Go to Seq 76. 
3)? 

74 Does OL T Section 0 run without error? Change A1D2. 

75 If not: Change in order: 

93 Is one or more of the lines in Seq 92 Change A 1 F2. 
plus at sync time? 

94 Using the CE panel, do a LWR (8B) 
operation with tape away from load 
point. Use a byte count of lEO (hex). 

+SET BYTE 2 A 1F2B13 
+SET BYTE 3 A1F2G08 
+SET BYTE 4 A 1F2D13 

1. A1F2 
2. A1D2 

95 Scope the lines in Seq 92. Is one or Change A 1 E2. 
more of the lines plus at sync time? 

55 If not: Change A1F2. 
76 Is -B EQUAL A TP (A 1 D2J 1 0) minus at Change A 1 02. 

sync time? 
96 If not: Change A 1 C2. 

97 Sync negative on -WRT CONDITION 
(A1G2G07). 

3803-2/3420 
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COMPARE OR C COMPARE ERRORS (Cont'd) 17-012 

Seq Condition/ Instruction Action Seq Condition/Instruction Action Seq Condition/ Instruction Action 

98 Is +CRIC REG 1 POWERED (A 1 F2G03) Go to Seq 102. 120 Count the number of +SET BYTE 2 141 If not: Change in order: 

good? 
(See Timing Chart on 17-014.) 

pulses while -CHANNEL BUFFER OUT P 
(A 1 L2U06) is plus. 

1. A1G2 
2. A1K2 

99 Is -ALLOW CRIC (A 1 F2B04) failing to go Change Yl H2. 
minus? 

121 Sync positive on and display +SET BYTE 
2 FROM DCA (A 1 L2S07). 

3. A1D2 
4. A1C2 
5. A1 F2 

100 Does +READ CHAN BFR (A 1 F2Pl1) Change A 1 F2. 122 Count the number of +SET BYTE 2 6. A2T2 
remain a solid plus? 

101 Does -END WRITE SEQUENCE Change A 1 F2. 

FROM DCA pulses while -WRITE BUS 
BIT P (A 1 L2U05) is plus. 

(A 1 F2G07) remain at a solid minus during 123 Is the number of pulses in Seq 120 and Change A 1 L2. 
sync time? 122 equal? 

102 Does -FULL FRAME (A1F2Jl0) fail to go Change A1F2. 124 Is +EVEN PARITY (A1G2M04) plus? Go to ALD BN311 DM2 and follow the 
minus during the time the sync is minus? line back to the failing point. 

103 Does -CB WRITE PULSE (A 1 F2D05) fail Change A 1 F2. 125 Is -DATA CONVERTER ON (A1E2M12) Go to ALD BN311 DK6 and follow the line 
to pulse? plus? back to the failing point. 

104 If not: Change A 1 C2. 126 Is -STAT BIT 3 7-TRACK (A1E2P09) Go to ALD AA 141 EG6 and follow the line 
plus? back to the failing point. 

105 Sync negative on -WRT CONDITION 
(A1G2G07). 

127 If not: Change A 1 E2. 

106 Is +SET BYTE 2 (A1F2B13) good? Go to-Seq 108. 128 Write a tape using failing byte count; then 
(See Timing Chart on 17-015.) read it to analyze failure. 

107 If not: Change A 1 F2. 129 Sync negative on and display -REG CB 
WRITE CYCLE (A1 L2U07). 

108 If the 7-track feature is installed, does Go to Seq 110. 
+SET BYTE 2 FROM DCA (A 1 E2G02) 
have the same signal as in Seq 106? 

130 Count number of -REG CB WRITE 
CYCLES while -COMBINED ECC DATA P 
(A 1 L2S02) is plus. 

109 If not: Change A 1 E2. 
131 Sync minus on and display -CB WRITE 

110 Is +SET BYTE 4 (A 1 F2D13) good? Go to Seq 112. PULSE (A1L2M04). 

(See Timing Chart on 17-015.) 132 Count the number of -CB WRITE 

111 If not: Change A 1 F2. PULSES while -RD DATA TK P 
(A 1 L2S05) is plus. 

112 Then: Change in order: 133 Is the number of pulses in Seq 130 and Change A 1 L2. 

1. A1G2 Seq 132 equal? 

2. A2T2 134 If not: Go to Seq 124. 

113 Is machine in Translate mode? Change A 1 L2. 
135 Is +RESET SENSE DATA (A 1 K2D12) Change A 1 K2. 

114 Does the tape control fail on both Read Change A 1 L2. always minus? (Pulses are very short and 
and Write operations? very hard to see.) 

115 Does the tape control fail on both read Go to Seq 128. 136 Is +C COMPARE ERROR (A1K2M13) Change A 1 L2. 
and write operations? always plus? 

116 Is -READ AND TAPE OP (A1L2S04) Change A 1 K2. 137 Is +SET P COMP (A 1 K2M03) always Change A 1 K2. 
minus? minus? 

117 Sync minus on +FOURTH BYTE 138 Is +BUFFER CRC P COMP TP (A1D2J05) Change A1D2. 
(A 1 L2U03) with sweep at 1 us/ div. always plus? 

118 Does +C COMPARE ERROR (A 1 L2S13) Change A 1 E2. 139 Is -BUFFER ERROR TP (A1C2S05) Change A 1 C2. 
go from minus to plus at the beginning of If that doesn't fix the problem, change always minus? 
the sync? A1L2. 

140 Is +P COMP CHK (A1F2M11) always Change A 1 F2. 
119 Write a record using failing byte count plus? 

determined in Seq 1. Sync positive on-
and display +SET BYTE 2 (A 1 L2S08). 

17-012 
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COMPARE OR C COMPARE ERRORS 17-013 

Test Points For P Compare Errors Test Points For -RD Data TRK x Mode Chart Sense Byte 6 

BUS OUT BIT x BUS OUT x CHANNEL B TRK X LOCATION MODE BITS 0 2 3 4 

BITS CHANNEL 

with without with without BUFFER OUT x P Y1 D2J04 7-Track X 

EC733814 EC733814 EC733814 EC733814 0 Y1D2G02 1600 (Mod 4, 6, 8) x x 
P B2M2M04 B2L2M04 B2M2J11 B2L2J11 A1F2U02 1 Y1D2B11 6250 * X X 

0 B2M2B05 B2L2B05 B2M2J04 B2L2J04 A1 F2P13 "2 Y1 D2M02 1600 (Mod 3, 5, 7) * 

1 B2M2D06 B2L2D06 B2M2J03 B2L2J03 A1F2M13 3 Y1 D7G13 9-Track NRZI X X 

2 B2M2B07 B2L2B07 B2M2P05 B2L2P05 A1 F2U03 4 Y1D2J13 * Can be on or off. On for Dual Density, off 

3 B2M2B09 B2L2B09 B2M2G13 B2L2G13 A1 F2D09 5 Y1D2J11 for single density. 

4 B2M2G10 B2L2G10 B2M2J12 B2L2J12 A1 F2D07 

5 B2M2J02 B2L2J02 B2M2M03 B2L2M03 A1F2B07 

6 I Y1 D2G07 

7 Y1 D2G09 

6 B2M2G04 B2L2G04 B2M2J06 B2L2J06 A1 F2B10 

7 B2M2G05 B2L2G05 B2M2G08 . B2L2G08 A1F2D12 

-\ 

11-013 
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6250 BPI TIMING CHART 

If a 6250 or 1600 bpi mode failure occurs when moving tape these 
timing charts can be used. Keep in mind there are delays from TAPE 
OP until data is on the TUBOs, and that these delays vary with the 
tape unit model being used. 

(- ( ( ( ( ( ( ( ( f ( ( (-- ( ( 

Data 

Sync-Wrote and Tape Op A 1 F2G 13 

Preamble (. Residual CRC t Postamble 1....---.-_----IJ~~~....L..::.:..=-::.:..::..::..t~---1--L..!:.--..L-____I)~-~ 

~------------------------------~, ,~------------------------------------------------------------------------------~, ~,-----------------------Write Condition A1G2G07 
------------------------------------~, ,~------~ 

~----------------------__4, ,~------------------------------------------------------------------------------------~, ,~----------------~r----Tape Op. A1C2Mll 

L-____________________ ~, ~,--------------------------------~~------------------------------------------------------------------____________ ~, ~,---------------------

------------~mnnT""r_------------~, ~,--------------------------------~ ~------------------------------------------------------------------------------~, ~,---------------------

-Wrote Data Ready Al F2P07 
____ U""lIImnlllTT'r1II11""IIIr-----~' ~, -------~, ~, --------------------~" 

~ , ~,------------------------------------~, ~,----------------------------------------------------------------------------------------~, I' 

+CRIC Reg 1 Powered Al F2G03 ~ _____ __ 

- TUBO Bit PAl H2U07 

+TUBO Bit 0 Al H2Ml 0 
1 • 

+TUBO Bit 1 Al H2S10 

" 
+TUBO Bit 2 Al H2U05 

• 
+TUBO Bit 3 Al H2P09 

• 
+ TUBC Bit 4 Al H2J03 , 
+TUBO Bit 5 Al H2J07 , • 
+ TUBO Bit 6 Al H2M04 

I 

+TUBO Bit 7 A1H2J13 , • 

17-014 

17-014 
'{ COPYright InternatIonal BUSiness Machines CorporatIOn 1976. 1979 



6250 TIMING CHART 17-015 

If a 6250 or 1600 bpi mode failure occurs when moving tape, these 
timing charts can be used. Keep in mind there are delays from TAPE ) ) OP until data is on the TUBOs, and that these delays vary with the Preamble Residual CRC Postamble 
tape model being used. 

-Read Cycle A 1 F2B05 

" II I l\ J 
-CRC Gate A1G2P03 , , , I 

n , , 
-Residual Gate A1G2J04 

, I , I 

U U ' I 

-ORC Gate A1G2J07 
, I , I 

U U U U 
' , 

+Set Write Data A1G2B13 I I I I I I I I I , , , I , I 

~ 
+Set Byte 1 A 1 F2J07 .. , II ~, 

---fl-
I 

+Set Bvte 2 A1 F2B13 1 I , I I I I ' I 
I 

~ 
I 

+Set Byte 3 A 1 F2G08 , , , . • II 
I ~, 

I 
I 
I n I 

+Set Byte 4 Al F2D13 1 : :1 , I , I 
I ' ! I I 

I I I 

~ 
-Set Any Byte A1G2U03 

I I I I 

, I , I I I I 

I I I : I ~ I I I I I I 
f f 

} , 
I I I 
I I I I 

--uuuu-
-Spare Xfer 18 A 1 C2J 11 

, I f • , , II 

/1"" 
----u--

17-015 
1979 

0, 0 (" ,~ 0 0 0 0 (~ 0 0 0 0 0 (J 0 0 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 C ! ) 0 ~ 
,Ii J . , . , 
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PE TIMING CHART 

If a 6250 or 1600 bpi mode failure occurs when moving tape, these 
charts can be used. Keep in mind there are delays from TAPE OP 
until data is on the TUBOs, and that these delays vary with the tape 
unit model being used. 

(, 

Preamble 

-Write and Tape Op. A 1 F2G 13 ,,1-------. 

-Write Condition A 1 G2G07 

( 

II 

''''--___ ---1 , I 

-Service Response A 1 C2M07 
II /1I11111111111'~I--' -----

-Write Data Ready A 1 F2P07 

40 Zeros 

( ( ( ( ( ( (- ( ( ( 

Data 1 4 Bytes Postamble 

I: 

If 

II 

/UIIIIIIIIIIIII'~I--' ----~, 1-, --------------------------------111 

TUBO Track P,0-7 

-Read Cycle Al F2B05 

(- (' 

17-016 

40 Zeros 

---------------------~'~I~------------~II~-----------------.---_r---~ ___ r__r---,_---r_~---_r---~ ___ .-~~~------------------------------------------~/I~----------------------------------

-CRC Gate A 1 G2P03 
II II 

II 

+Set Write Data A 1 G2B13 

II II II 

I I 

--L 
I I 
I I 

+Set Byte 2 A1 H2G08 I I 

vi II I I II 
I I 
I I 

I 

-----1L-
I I 

-Set Any Byte A 1 G2U03 
I 

I I 
(I II I I ' I 

I I 
I I 
I I 

~ 

17-016 
Ic) COPYright InternatIOnal Business Machines CorporatIOn 1976, 1979 
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P OR C COMPARE 

Sense byte 3, bit 7 is set by P Check Buffer, Write 
Data Parity Error, Buffer Error, CRC Set P Compare 
Error, or C Compare Error. 
A. P Check Channel Buffer is set when parity of the 

byte sent to channel is even. 
B. Write Data Parity Error is set when there is not 

compare between Channel Buffer Out P and. Write 
Bit P, which is encoded and written on tape. 

C. Buffer Error is set by a buffer overrun, a write 
address error, or if the service response count 
does not equal Channel Read-Out Counter (CROC). 
after all data has been read out of the channel 
buffer. 

D. 

E. 

F. 

+ 

1. Buffer overrun is set when the write group 
buffer is empty while more data is read out. 

2. Write address erroris set when Channel Read In 
Counter (CRIC) is even and service response 
pulses are odd, or CRIC is odd and service 
response pulses are even. 

CRC Set P Compare Error is set when CRC-A does 
not match CRC-B. CRC-A is a CRC character 
generated from accumulated data in the channel 
buffer. CRC-B is a CRC character generated from 
accumulated data from the read register. 
C Compare is set only when operating in 7-track 
data convert mode. 
1. Read: C Compare is set when combined data P 

does not match read data track P. 
2. Write: C Compare is setwhen Channel Buffer 

Out P doesnot match Write Bus P. 
Bus Out Parity Error can cause C Compare. An 
attempt to correct more than one track can cause 
C Compare. 

Set 2nd Buff G11 
A1G2 "-

OR 
-Wrt & Tape Op 003 Buffer Empty BW151 

~ A1G2 
+Set Byte 4 J11 ~ A 
-6250 Mode M07~ ~ 

BW151 

Usee Freq M13 
A1G2 

-Wrt Cntr 0 G09r-.., 
A1G2 

Wrt Condo G07 "- A 
-6 250 Mode M07 "- i'o... -WC1 " '-BW101 BW141 

3803-2/3420 
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-Read & Tape Op J13 "'" 
A1F2 

P P04~ 

0 P06 " 

1 P07 ~ 

2 U10" 

-RD Data Tks P,0-7 3 U12~ 

4 U13~ 

5 U09 ....... 

6 U07 ....... 

7 513 ....... -.Earitv Error 
BR031 

+Read & Tape Op J13~ 
A1F2 

P M04 ...... 

0 P05 ...... 

1 M07 ...... 

2 S09 r-.., 

- Bus Out Bits P,0-7 3 U11 "'" 

4 507 ~ 

5 510~ 

6 U06~ 

7 512~ ~arity Error 
BR031 

-Chan. 

17-017 

-Read & Tape Op S04 " A1L2 
7 Tk 

Read Data Tk P 505 "- A 
~ " BN321 A1L2 ~ 

7 tk 

J 
A 

504 "- A1L2 BN321 
7 Tk 

-Combined ECC Data P 502 "'" 
A 
BN321 

-Wrt & Tape Op U09 "- A1L2 

+5et Bvte 2 S06 "- 7 Tk 
A 

--Chan Buff Out P U06 "- "- " ~ BN321 A1 L2 A1 L2 

7 Tk +C Compo Error 

A 
7 Tk 

(5et when byte gOing to U09 to... A1L2 ,b BN321 BN321 
Chan. Buffer IS even) 

507 ....... 7 Tk +5et Byte 2 
A 

-Wrt Bus Bit P U05 to... ~ BN321 
,.--..... 1'"'0..10.. B13 -P Or C Comp 

M~ A1K2 L __ Jto...~AiF:;' Ml 1 +P Chk RD Data T.P. 
A1F2 OR 

OR 
505 +P Chk RD Data M03 

A1F~------~----------------------~r-----------~~lB~W~2~4~1~ 

r--~"~~~------~to...~N I BR051 

+Wnte f' Bit 
A1G2 :....... " A1G2 

OE A 
003 B13 L-

+5et Write Data t!! A1G2 BW141 BW141 
--Wrt & Tape Op 

Buff Out P M02 ""-
BW141 

CRC B Bits P.O- 7 ...... 
J10"," 

A1D2 A1D2 
-CRC B=A TP 

OE 
CRC A Bits P,0-7 "'" 

BK031 BK041 

~ :lC2 

,,505 I 
r-------:...::,;::...L::=t~~~~B~u;ff~e~r EEr~ro~r T.P. B5061 

J03 

+ Write Data Parity Error 

J05 

-Buffer CRC P Cmp_ T.P. 

'- U02 
+CRC Set P_ Comp. 

M04 + Buff Error . 

17-017 

o o o 000000 o 0000 o 0000 o o o o o o o o 
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WRITE TRIGGER VERTICAL REDUNDANCY CHECK (VRC) ERROR 17-020 

From 14-000 Seq Condition/Instruction Action Seq Cond ition / Instruction Action 

ERROR DESCRIPTION: 7 If not: Change A 1 H2. Suspect a bad parity 31 If not: Change A1G2. 

Sense Byte 4, Bit 3 is set when data sent to the tape unit has Incorrect parity. 

A. In 6250 bpi mode - Parity is checked on the total number of one bits In a 6250 bpi 
encoded group. Even parity is used for a data group and A2 format group or any 
combinations using the A2 format group, odd parity for all other groups. 

generator. 

8 Are + TUBOs for all tracks bad? Go to Seq 17. 
(See 17-022.) 

32 Is +FORMAT (A1H2J11) bad 7 Go to 86. 

33 Does the error occur while +FORMAT is Go to Seq 23. 
plus? 

B. In PE mode - Parity is even at Write clock 3 (WC3) and odd at Write clock 11 
(WCll). 

9 If not: Change A 1 H2. If in 7-track mode, 
change A 1 E2. 34 Are +SET BYTE 1 (A 1 H2M07), 2 Go to Seq 72. 

(A 1 H2G08)' 3 (A 1 H2G03)' or 4 
C. In 9-track NRZI mode - Parity is even before the first byte is written. After the first 

byte, parity then alternates between odd and even. 

D. In 7-track NRZI mode - if even parity IS written, parity remains even. If odd parity IS 
written, parity alternates between odd and even after the first byte IS written. 

10 Does -WRITE TRIGGER VRC ERROR Change card A 1 H2. The seriallzer or one 
(A1G2P13) occur while +FORMAT of the write triggers IS bad. 
(A1H2Jl1) IS plus 7 

11 Is only track P bad 7 Go to Seq 26. 

(A 1 H2D02) bad? See 17-023. 

35 Is +SET SECOND BUFFER (A1H2Gl0) Go to ALD BW091 and follow line back 
bad? See 17-023. to failing point. 

36 Is -STAT BIT 3 DIAGNOSTIC MODE A Go to ALD BW091 and follow line back 
Most Probable Causes: 12 Are all Write Buses good 7 Change A 1 H2. The write buffer or (A 1 H2D1 0) minus? to failing point. 

The following list of cards can cause the problems covered The cards are listed with the See timing chart on 17-022. encoder is bad. 37 Are +A 1 (A 1 H2B13)' +A2 (A 1 H2S02), Go to Seq 10. 
highest probability first. Lines with mUltiple cards have the same probability. Cards 
separated by slashes are interchangeable. 

A. A1G2 

13 Is -RESIDUAL GATE (A1G2J04) bad 7 Go to ALD BW121 and follow line back 
See timing chart on 17-023. to failing pOint. 

+MARKl (A1H2D13), and +MARK2 
(A 1 H2U03) good 7 

See timing chart on 17-024. 
B. A1T2 
C. Y1J2 
D. A1H2 
E. Yl H2, Yl K2/Yl L2/Yl M2 
F. A1K2, A1L2, Y1C2, Y1G2, Y1N2, Y1P2 

14 Is -CRC GATE (A 1 G2P03) bad 7 Go to ALD BW121 and follow the line 
See timing chart on 17-023 back to failing pOint. 

15 Is -ORC GATE (A 1 G2J07) bad 7 Go to ALD BW121 and follow the line 
See timing chart on 17-023 back to failing pOint. 

38 Are -XOUTA BITs 0, 4, 5, 6, or 7 minus This appears to be a microprocessor 
while -WCO (A 1 G2M05) and -CNTR 0 problem. 
(A1G2G09) a Change A2Q2 

39 Are +MARK1 (A1H2D13) and +MARK2 Go to ALD BW151 and follow lines back 
ADDITIONAL CARDS AFFECTED: 16 If not: Recheck analYSIS. Any error before this (A 1 H2U03) the only active format to failing point. 

A. Y1S2 pOint In the machine should have been conditions? 

B. A1E2 
C. A2Q2 

found In P Compare Map on 17-010. 
Go to 17-010. 40 If not Change A 1 G2. (Format control is bad.) 

D. A1F2 

Always start with Seq 1 and follow the procedure In sequence unless directed otherWise. 
Remember to END all problems or maintenance calls by gOing to MAP 00-030. 
Refer to 17-022 through 17-025 for timing charts and to 17-021 for test points. 

17 Is +WRITE TIME GATE (A1H2B12) bad 7 Go to Seq 28. 

18 Is -WRITE TRIGGER GATE (A1H2G02) Go to Seq 53. 
bad 7 

41 Are +A1 (A1H2B13)' +A2 (A1H2S02), Change A 1 H2. (The serializer is bad.) 
+MARK1 (A1G2M12), and +MARK2 
(Al H2U03) good? 
See timing chart on 17-024. 

19 Are all tracks dead at TU BOs 7 Change A 1 H2. The senallzer or a wnte 42 Is -WRITE GROUP B BRANCH Change A 1 G2. 
Seq Condition/ Instruction Action trigger IS bad. (A 1 G2J06) bad? 

1 From the CE panel, use a LWR 8B 
command with gaps (jumper A 1 S2G08 to 
ground), or Write 01 command to write all 
ones in the failing mode. For 6250 bpi, 
move tape away from load point. Use 
byte count of OBO hex. 

-
2 Sync the scope negative on -WRT 

CONDITION (A 1 G2G07). 

20 Is tape unit operating In 7-track Mode 7 Go to Seq 62. 

21 Are the TUBOs good through the Go to Seq 32. 
preamble 7 See the timing charts on 
17-022 through 17-025 

22 Is the +FORMAT line (A1H2Jll, 17-023) I Go to Seq 84. 
either a solid minus or pulSing at the 
beginning of the record? 

See timing chart on 17-024. 

43 Scope -XOUTA BITS for the desired Change A 1 G2. 
format character. Bits are gated by 
adding -WCO (A1G2M05) with -WRITE 
CNTR 0 (A 1 G2G09). Is bit line good 
(pulsing, not solid level)? See 17-021 

44 If not: Go to ALD BW151 EA6 and follow line 
back to failing point. 

3 Is sync pulse bad? (See 17-022.) Go to ALD BW151 GF6 and follow line 
back to failing point. 

23 Are both -WRITE CNTR 0 (A1G2G09) Go to Seq 41. 
and -WRITE CNTR 4 (A1G2G08) 
See timing chart on 17-024. 

45 Does the failure occur in 7-track mode? Go to Seq 57. 

46 Is +FORMAT (A1G2B04) plus? Go to ALD BW151 EA6 and follow line 
4 Is tape unit operating in 7- or 9-track Go to Seq 45. 

NRZI mode? 
24 Are both -WC9 (A1H2U10) and -WCll Change A 1 H2. 

(A 1 H2U09) good 7 

back to failing point. 

47 Is +Write Trigger VRC ODD (A 1 G2D1 0) a Change A 1 H2. 
5 Scope all the + TUBOs (see test point Go to Seq 8. 

charts on 17-021 and timing charts on 
17-025). Check all of the record_ Is one 
or more TUBO bad? (See 17-021.) 

25 If not: Change A 1 H2. 

26 Is either -NRZI (A1G2P06) or -STAT BIT Go to ALD BW141 and follow active line 
3 7 TRACK (A 1 G2P07) minus? back to failing point. 

constant minus or plus? 

48 Is -STAT BIT 3 7-TRK (A1G2P07) minus? Go to ALD AA 144 EG6 and follow line 
back to failing point. 

6 Is +WRITE TRIGGER VRC ODD Go to Seq 90. 
(A1G2D10) correct? 
See timing chart on 17-022. 

27 If not: Change A 1 G2. The parity generator is 
bad. 

49 Is -NRZI MODE (A1G2P06) plus? Go to ALD BW231 GK6 and follow line 
back to failing point. 

50 Is -6250 mode (A1G2M07) minus? Go to ALD BW231 CH6 and follow line 
28 Are you running in 6250 bpI mode? Go to Seq 69. back to failing point. 

29 Is -WCO (A1G2M05), -WC9 (Al H2Ul0), Change A 1 G2. 
or -WC11 (A1H2U09) bad? 

30 Is -6250 MODE (A 1 G2M07) minus7 Go to ALD BW141 and follow line back 
to failing pOint. 

3803-2/3420 

17-020 
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WRITE TRIGGER VERTICAL REDUNDANCY CHECK (VRC) ERROR(Cont'd) 17-021 

Test Point Charts 
Seq Condition/Instruction Action Seq Condition/Instruction Action 

Go to ALD BN311 DM2 and follow line 
51 Is +PARITY EVEN (A 1 G2M04) plus? back to failing point. 

Change in order: 
1. A1G2 

52 If not: 2. A1K2 

75 If Not: Go to ALD BR041 GM2 and follow line 
back to failing point. 

76 Is -6250 MODE (A1F2G09) plus? Go to Seq 81. 

77 Is +SET WRITE DATA (A1F2P03) good? Change A 1 F2. 

Channel 
Write Bua TUBO Buffer or Track No. DC (A1G2 (A1H2 (A1H2 

card) card) card) 

See timing chart on 17-023. P G11 U07 
Is -WCO (A1G2M05). -C9 (A1H2U10). If the microfrequency (A 1 K2M 13) is 

or -WC11 (A1H2U09) line bad? See good. change the A1G2 card. 
53 17-024. If not. change A 1 K2. 

78 If not: Go to ALD BR041 GM2 and follow line 
back to failing point. 

0 U10 004 M10 

1 S13 B04 510 
54 Is failing mode 7-Track NRZI? Change A 1 G2. 

Go to ALD BW231 and follow line back 
55 Is -NRZI MODE (A1K2D10) minus? to failing point. 

79 Is -XOUTA BIT 4 ALU2 TO DF Change A2Q2. 
(A1K2D09) minus? 

80 If not: Change A1K2. 

2 012 M13 U05 

3 G02 J04 P09 

56 If not: Change A 1 G2. 

G_o to ALD BW231 and follow back to 
57 Is -NRZI (A1G2P06) plus? failing point. 

81 Is -XOUTA BIT 4 ALU2 TO OF Change A2Q2. 
(A 1 K2009) minus? 

82 Is -STAT BIT 0 TAPE OP TO OF Change A2Q2. 

4 007 B07 J03 

5 B10 007 J07 

6 U11 009 M04 

68 Is tape unit operating in even parity? Go to Seq 60. 
(A1K2U06) plus? 7 M11 P07 J13 

59 If not: Go to Seq 5. 
83 If not: Change A 1 K2. 

Are one or more-+ TUBO lines bad? See 
60 17-022. Go to Seq 8. 

Is +WRITE TRIGGER \iRC ODD 

84 Are -XOUTA BIT 0 ALU1 to OF Change A1G2. 
(A1G2S05) on 17-025 and -WRITE CNTR 
o (A 1 G2G09) good? (See timing chart on 
17-024.) Set Byte (A1H2 

card) 
81 (A1H2M09) always minus? Change A 1 G2. 85 If not: Change A2Q2. 1 M07 

Are any of the following lines plus? 
+A 1 (A 1 H2813) 
+A2 (A 1 H2S02) 

+MARK1 (A1H2D13) 

86 Is +FORMAT (A1H2J11) bad during the Go to Seq 41. 
preamble? 
See timing chart on 17-023. 

2 G08 

3 G03 

62 +MARK2 (A1H2U03) Change A 1 G2. 87 Is +ENO ONES LATCH (A1G2U02) good Change A 1 G2_ 4 002 

Is -XOUTA BIT 4 ALU2 (A1H2S12) Go to ALD AA 141 CC2 and follow back to 
63 minus? failing point. 

at end of data? 
See timing chart on 17-022. 

Is +FORMAT (A1H2J11) plus at time of Go to ALD BW151 EA6 and follow line 
64 VRC ERROR (A1G2P13)? back to failing point. 

89 If not: Go to ALD BW151 and follow line back 
to failing point. Format -XOUTA A1G2 

Go to ALD BW251 EH2 and follow line 
65 Is +SET 2ND BUFFER (A1H2G10) bad? back to failing point. 

90 Is -WCO (A1G2M05) or -WC11 Change A 1 G2. 
(A 1 G2009) bad (not pulsing)? 

Character BITS Card 

A1 7 U07 
66 Is +SET BYTE 2 (A 1 H2G08) good? Change A1H2. 91 Is -WRITE COUNTER 4 (AIG2G08) Change A I H2. A2 (; U06 

Go to ALD BW231 GH6 and follow line 
67 Is -6250 MODE (A1F2G09) minus? back to failing point. 

bad? 
See timing chart on 17-024. 

-
MARK1 5 507 

66 If not: Change A 1 F2. 92 Suspect a defective error circuit. Change AIG2. MARK2 4 504 

69 Is -6250 MODE (A1G2M07) minus? Change A 1 G2. 

Are -XOUTA BIT 4 ALU2 (A1K2D09) and 
-STAT BIT 0 TAPE OP (A1K2U06) ever 

70 minus at the same time? Change A 1 K2. 

Go to ALD AA 141 and follow line back to 
71 If not: failing point. 

72 Is tape unit operating in 6250? Go to Seq 76. 

73 la -6250 MODE (A1F2G09) minus? Go to Seq 79. 

la +SET WRITE DATA (A1F2P03) good? 
74 See timing chart on 17-023. Change A 1 F2. 

17-021 
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6250 TIMI NG CHART 17-022 

Preamble Residual CRC Postamble 

Sync-Write and Tape Op_ A1F2G13 

L---------------------~I~'------------------------------~I~'------------------------------------------------------------------------------41~'---------------------

3803·2/3420 

-Write-Condition A 1 G2G07 
--~~~~----------------------~I~'------~ 

- TUBO Bit P A 1 H2U07 

_+~T~U~B~O~B~i~t~O~A~1~H~2~M~1~O ____________________ ~1 ~ ________ ~ 

~+~T~U~B~O~B~i~t~1~A~1~H~2~S~10~ ____________________ ~. ~ ________ ~ 

~+~T~U~B~O~B~i~t~2~A~1~H~2~U~O~5 ____________________ ~. ~ ________ ~ 

+TUBO Bit 3 A 1 H2P09 
~~~~~~~--------------------~, ~------~ 

+TUBO Bit 4 A 1 H2J03 

----------------------------------~/~--------~ 
+ TUBO Bit 5 A 1 H2J07 

_+T~U~B~O~B~it~6~A~1~H~2~M~04~ ____________________ ~i ~--------~ 

~+~T~U~B~O~B_i~t~7~A_1~H~2~J1_3~ ____________________ _I, ~--------~ 

+Write Trigger VRC Odd A1G2D10 
------~~~~~~~~~------------~~~--------~ 

-Xouta Bit 0 ALUl to DF A1G2S05 
------------------------------~I~I------------------------------I 

-Write Bus 1 Al H2B04 
--------------------------------~I~I--------

-Write Bus 2 A1H2M13 
--------------------------------~'~I------~ 

-Write Bus 3 A 1 H2J04 

--------------------------------~I~I--------

-Write Bus 4 A1H2B07 

--------------------------------~I~I------------------------------~ 

-Partial OR Last Record A1G2Jl0 

----------------------------~'~I--------------------------~ 

+End Ones Latch A1G2U02 

----------------------------~,~,----------------------------~ 

I COPYright International Business Machines Corporation 1976, 1979 

L-______________ ~I~I---------------------

r-----------------------------------------------~I~I----------------------

~------------------~I ~I-----------------------

~------------------------------~I~'-----------------------

~----------------~I~I----------------------

~------------------------------~I~I-----------------------

~----------------------------, ~,---------------------

~--------------------------------------~I ~,-------------------

17-022 

(" 



6250 TIMI NG CHART 17-023 

Data 

- TUBO Bit PAl H2U07 



6250 TIMING CHART 17-024 

L---__ pr_eam_ble __ ~)~--''-----'----'----''--'-:.........L.---.:........L--:..........;---1....-!2........l.-R-eSIC!-Ual------L-C-RC-~-----L----/) Postamble 

-Device Bus In P Y1T2S04 

+A1 A1H2B13 
..;.;...;.;......;,.;,,;..,;.;~-------41 1--1 ----, 

'---___ ---jIl-l ___________________ -----1', ___ ---J 

+A2 A1H2S02 
~~~-------41 1--1 --------I 

L..--------I'I-I ___________________ -----11 _, ---l 
.---------jl 1--1 ----, .....-----11 -I --. 

+Mark 1 A1G2M12 
-'--"'---'-~"---------11 ~I __ ----oJ 

1--_--_--1' 1 1 1 1 +Mark 2 A1 H2U03 
----------11 1 
-Write Group B Branch A1G2J06 

1 I--~ ....------. 
I I I I L,J I I I I I I I I I I I I U1 I L.....I ____ _ 

-wc 0 A1G2M05 
--'-'-'-~~-------"I 1 

111111111111111111111 f f 11111111111111111111111111111111111111111111111111111111111111111111 1 r 111111111111111 

U U U u---
-WC 9 A1H2U10 

~~~----jl ~I ------r1IIrT""IIrT""IIr-T""1 r_T""II T"T"II T"T"II T"'T'"II T"'T'"II "T"'T"II "T""'1111' '11111111111111111111111111111111111111111111111111111111111111111111 1 '1111111111111111 

~ U U U 
-wc 11 A1H2U09 

-~~-----jl 1--1 ---'-I""'r"'TII""""'II""""'II"""T"""III--r-1II--r-1II--r-1II""""""II""""""1 ~II f 1 11111111111111111111111111111111111111111111111111111111111111111111' f 1111111111111111 

U U U U 
-Write Counter 0 A1G2G09 

-Write Counter 4 A1G2G08 

+Write Time Gate A 1 H2B12 
II-I---------------j,I-,-------------------~----------------

-Write Trigger Gate A 1 H2G02 

'~I --~IIrT""IIr-T""I~II~II~II~II~II"T"'T"II"T"'T"II~1I~/II~II~II~I~II~II~II~II~II~II~II~II~II~I~II~II~II~II~II~II~II~11rT""1r-r-1IT"T"1IT"'T'"1I~1I~1I...,...,.1I~1I~1IrT""1Ir-T""1T"T"1IT"'T'"1I~1II'~III~II~II~II~IIrT""IIr-T""I~II-------

-U U U U 

17-024 
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PE TIMING CHART 17-025 

Preamble )1-__ 4_0 _Ze_ro_s __ .L.......!...2....L __________ D_at_a _14_B..:....yt_es _________ ---...JL-L.~ ____ po:...:..st..:...am_b_le ___ __J)J_---4-0 _Ze_ro_s __ ...J 

-Write and Tape Op. A 1 F2G 13 

~-~I~'-------------------------------------------------~,~,-------------
-Write Condition A 1 G2G07 

I ~'-------4 I~/-----------------------------------------__4'~/-------~ 
TUBO Track P,O-7 

+Write Trig VRC Odd 

-Write Bus Bit 0,1,2,3 

-Write Bus Bit P.4,5,6,7 

A1G2D10n n n 
I ~ L....J L....J L..., 

'~~ __________ ~I~'-----------------------------...J~-----------__4', 

I~'-------~I~'-----------------------------------------__4'~/-------------CRC Gate A1G2P03 II ,~,---------------------------~ 

~-------------_il~/------------

+Set Write Data A 1 F2P03 I I 
I~/~------~'~/-------~·~~·-~~~~-~~--L-~~-~-~~--L-------------41~/------------

-1L 
+Set Byte 2 A1 H2G08 I'~~-----__41~,-------~I~~I-~~-~-~~--L-~~--L-~~--L-------------41~/------------

~ 
+Set Second Buffer Al H2G10 , ,1--------__4 I--______ ...JL-~L.._...J 
+Format A1H2J11 
~~.:-.;....;...:.:-------, ,1__------__41 ~, ---------., I 

+Mark 1 A1H2D13 II r---1 --------I'/~-------~'~/--------~ ~------------------------'I I~-_________ I/~------------

+Mark 2 A1H2U03 r---1 ~~~~~--" ,~,------------------------_____ ---'I I~ _________ ~~-------------
- Write Group B Branch A 1 G2J06 

'~' 
-WC 0 A1G2M05 

I , , I "1 
-WC 9 A1H2U10 

I I I I 1 I I I I I I 1 1 I 
-WC 11 A1H2U09 

I , I "1 I I I I I I 1 I I 
+Write Time Gate A1H2B12 n n n n 

,~ L.....J L.....J L.....J t 
-Write Trig Gate A1H2G02 , ~I ---r--~---..--r--r--.t I I I I I I I'~/I~I~I ~I ~I~I~I~I~I~I~I~I~I~I~I~I~I~I ~I~I~I~I~I~I~I~I~I~I~I~I~I ~I ~I~I~I~I~I~I~I~I~I~I~I~I~I ~I ~I~I~I~I 1"1 I I I I I I I I 
-XOUTA Bit 0 ALUl to DF A1G2S05 ------__41 ~I --------41 ~I _____ ---J ~----------'~I-------------

17-025 
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WRITE TRIGGER VRC 

Sense byte 4, bit 3 is set: 
A. 6250 Write - parity is checked on the total 

number of one bits in a 6250 encoded group 
(five 9-bit bytes). Even parity is used for a 
data 9roup and A2 fromat group or any 
combinations using the A2 format group, odd 
parity is used all other groups. 

B. PE Mode - parity is even at WC3 and odd at 
WC11. 

C. Nine-track NRZI - parity is not checked until 
the first byte is written (-XOUTA BIT 1 ALU1 
to DF; 'ALLOW EOD'). After the first byte is 
written, parity then alternates between odd 
and even. 

',' 

D. Seven-track NRZI - if even parity is written, 
parity remains even. If odd parity is written, 
parity alternates between odd and even after 
the' first byte is written. 

( ( 

+R2 004 
(BW151) 

+Format B04 
(BW151) 

+Wrt Trg VRC 010t-. 

Odd (BW061) 

-Write Condo G07" 
(BW151) 

(- ( ( 

-6250 Mode (BW231) M07t-.~~~ A1G2 
-Wrt Cntr 4 (BW09) GOB t-. 

A 6250 
-WCll (BWlll) 009t-. 

"'" " A1G2 BW161 

A 

A1G2 A1G2 ~ " BW161 

OE OE 

BW161 BW161 

A1G2 

A 
-WCll 009t-. A1G2 
(BWlll) 

~ BW161 

A PE 
t-. L... ______ ~ BW161 ~----...... ~ t-. 

A1G2 

+ Format B04" A 1 G2 

(BW151) " 
--6250 Mode M071\. A 1 G2 ~ ______ ......L~ A 

(BW231) B;141 ---'''t~BW~l.2.6.!.lr----'' 
-WC3 

(BW10l) 

t'I A 

" -
OR 

" A 

" BW161 

-NRZI P06" A1G21-____ .J 
~~~-..;..;;,~ N +Wrt Trg VRC 010" A1G2 

Odd (BW061) (BW231) BW141 

-Write Condo 

(BW151) 
G071\. 

-XOUTA Bit 1 Gl0 A1G2 
ALUl To OF(AB141) 

OR 
+Format B04 
":"":'(B;;';W";';';;:15;';'1-)--':;;'::'':'' BW161 

A 

BW161 p.._ ...... 

NRZI 
-WC 3 (BWlO1) t-. A1G2 

-NRZI P06" 

(BW231) t-. A 

( ( 

\.. 

" ...--....uiJ BW161 ~--------....... 

+ Wrt Trg VRC Odd 0101\. A1G2 
(BW061) 

A 
Write Condo G071\. 
(BW15l) BW161 

.. 
A1G2 ,.. A 

... to- OR 

-WC6 (BW10l) A1G2 
A1G2 

L-. FF 

,.. A 
~ BW161 

A 

BW161 ~ 
7 Tk +Even Parity M04 

(BW141) 
I 

N Odd-Even 

I 
Char. .... 
BW161 

Odd-even F F is pre-set to its active state. 

II COPYright International Business Machines Corporation 1976, 1979 
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17-026 

< 

A1G2 

A1K2 
+Write Trig VRC 

OR 
N 

,,"P13 -Wrt TGR VRC MOB" 
BW16l~~~Efrr~ro;r~~~-~~~~B~W~2!4~1 

-

17-026 
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10 BURST CHECK 

From 14-000 

ERROR DESCRIPTION: 

Sense Byte 5, Bit 3 is set if the 6250 bpi or PE Identification Burst is 110t written correctly 
from load point. The SAGC Check (Sense Byte 8. Bit 4) IS OFF at this time. The 
identification burst consists of 3200 flux changes per Inch recorded in the l·track for 6250 
bpi and 1600 flux changes per inch in track P, for PE while all other tracks are erased 

Sense Byte 8. Bit 4 is set if the SAGC (self-adlusting gain control) cannot compensate for 
variations which cause read signal output in any track to remain below threshhold. The 
SAGC Burst consists of six inches of consecutive ones In all nine tracks. There is a .3-inch 
(7.6 mm) IBG (interblock gap) between the SAGC Burst and the first data block. An 
identification character with consecutive ones in tracks 1. 2. 3. 4. 6 and 7 IS added to the 
end of the burst to allow the tape unit to recognize the SAGC Burst when reading 
backwards. 

During a 6250 bpi Write-from-Load-Point operation. the tape unit attempts to a writing the 
SAGC Burst. 

The following beginning of record (BaR) and INTERRUPT conditions create sense bits for 
error recovery. 

1. If BaR and INTERRUPT are OH, Sense Byte O. Bit 3 (EqUipment Check) and Sense 
Byte 8, Bit 4 (SAGC Check) are set. 

2. If BaR is OFF and INTERRUPT is ON. Sense Byte 5. Bit 3 (ID Burst Check! and 
Sense Byte 8, bit 4 (SAGC Check) are set. 

3. If BaR and INTERRUPT are ON, Sense Byte 5. Bit 3 (ID Burst Check! and Sense 
Byte 8, Bit 4 (SAGC Check) are set. 

4. If BaR is ON and INTERRUPT is OFF. no sense bits are set (nolmal condition) 

Sense Byte 5, Bit 3 (lD Burst Check! and Sense Byte 8. Bit 4 (SAGC Check) are also 
set if the inverse tape mark (TM) is bad for consecutive .250 Inch (63 mm) segments 
over an approximate two-inch(50.8 mm) distance 

A Beginning of Record (BaR) is defined as data detected In all tracks of one zone and data 
detected in at least one track in each of the other two zones. INTERRUPT IS a tape unit 
Interrupt caused by one or more read head amplifiers haVing reached the gall1 limit for a 
Write or Read operation without DATA DETECTED and 'or READY becoming lI1actlve while 
MOVE was active. 

Most Probable Causes: 

The following list of FRUs can cause the problems covered In thiS procedure. The cards are 
listed with the highest probability first Lines with multiple cards have the same probability 

Control Unit Single Tape Unit 

A. A1K2 A. Autocleaner (Models 4.6.8) 
B. A202 B. Rewind plunger (Models 3. 5. 71 
C. Yl02 C T-A1J2 
D. A1L2 D. T-A1L2 
E. Y1R2 
F. A1C2, A1H2, A2R2, Y1P2 
ADDITIONAL CARDS AFFECTED: 

Control Unit 

A. Y1D2 
B. A2T2 
C. A1S2 
D. A2E2 
E. A2D2 
F. Y1T2 

Single Tape Unit 

A. T-A1G2 

Always start with Seq 1 and follow the procedure In sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by gOing to MAP 00-030 

I{ 1 Copyright InternatIonal BUSiness Machmes Corporatl-On 1976. '979 
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Seq Condition/ Instruction 

1 Bad tape at load point may cause this 
error. Be sure tape has not been 
damaged. 

2 Does thp, error occur on only one tape 
unit? This error may be model sensitive. 

3 Are you trying to write or do an ERG (17) 
in 6250 bpi mode? If no Mocie Set 
command is issued. a Model 4. 6. or 8 
tape unit is In 6250 bpI mode when 
writing from BOT. 

4 SWitch tape control offline and enter the 
following command sequence at the tape 
control CE panel: 

ReWind 07 
Mode Set C3 
Write 01 
Test 1'0 00 

5 Sync negative on -STAT BIT 2 WRT ID 
BURST (A1H2S13) 

6 Is the sync line at a solid level 7 

7 Does the sync pulse, but at a bad level 7 

8 Does - TUBa BIT P (A 1 H2U07) pulse at 
the following rate 7 

Model 3 or 4 -8.3 usec 
Model 5 or 6 -5 usec 
Model 7 or 8 -3.12 usec 

9 Is +0 PCT AMPL CTRL TRK P (Al H2S09) 
plus 7 

10 Is + PE MODE (A 1 H2D05) mlnus 7 

11 Is + PE P BU RST (A 1 H2G05) pulSing at 
the rate given In Seq 8 7 

12 Is -XOUTA BIT 4 ALU2 to DF 
(A 1 K2D09) minus when the sync IS 
minus? 

13 Is +556 or 200 bpI 7 TRK (A1K2Jl0) 
plus 7 

NOTE: ThiS line should float below 
V-reference level (-132V) on tape 
controls without the 7·track NRZI feature. 

14 Check -XOUTA BIT 5 ALU2 to OF 
(A1K2B07) and -XOUTA BIT 7 ALU2 to 
DF (A 1 K2D11) for proper speed decode 
during sync time as follows: 

TU Model 
XOUTA XOUTA 

(Speed) Bit 5 Bit 7 
3. 4 OFF ON 
5,6 ON OFF 
7. 8 ON ON 

Is either line wrong 7 

o o o o o 

17-050 

Action Seq Condition/Instruction Action 

15 Is failing tape unit a Model 7 or 8? Go to Seq 17. 

16 If not: Change A 1 K2. 

Go to 5A-000 for Models 3. 5. and 7 17 Scope -5.12 mHz (A1K2G02). Is It Change A 1 K2. 
Go to 5B-000 for Models 4. 6. and 8. pulsing? 

Go to Seq 32 18 If not: Change A 1 C2. 

19 Is -GATE TIE (Yl02B13) minus7 Go to Seq 30. 

20 Is -6400 POINTER MODE (Y102Dl0) Go to Seq 22. 
minus 7 

21 If not: Change In order: 

1. Yl02 
2. Yl D2 (NRZI) 

22 Is +WRITE AND TAPE OP (Yl P2P06) Change Yl P2. 
plus 7 

23 Go to ALD BW231 GF2 and follow line 
back to failing point. 

Change A202 24 Is -PE MODE (A1K2G13) minus7 Change A 1 K2. 

Change Al H2 25 Are -XOUTA BIT 0 ALU2 to DF Change A1K2. 

Go to Seq 61 
(Al K2S13) and -STAT BIT 0 TAPE OP 
TO DF (A 1 K2U06) both minus when the 
sync IS minus 7 

26 If not: Change A2Q2 

27 Is -WRITE CONDITION (A 1 H2B02) plus 7 Change A 1 H2. 
Go to Seq 19. 

28 Is -STAT BIT 1 START WR RD Change A2Q2. 
(A 1 G2G05) minus7 

Go to Seq 24 
29 If not· Change A 1 G2. 

Go to Seq 27 
30 Is -STAT BIT'l SENSE (A1S2U09) Change A2T2. 

Change A202 
minus? 

31 If not: Change A1S2. 

Go to ALD BN311 EN6 and follow line 
32 Go offline and do the following command 

back to failing POlilt Probabl" cause IS 
sequence. 

A 1 L2 then A202 Rewind 07 
Write 01 
Rewind 07 

Change A202 
Write 01 

33 Sync minus on -STAT BIT 2 WRT ID 
BURST (A1H2S13) 

34 Is the sync line at a solid level? Change A2Q2. 

35 Does sync pulse. but at a bad level? Change A1H2. 

36 Does -TUBa BIT 1 (A1H2S10) pulse at Go to Seq 43. 
the following rate: 

Model 4 -4.42 usec 
Model 6 -2.65 usec 
Model 8 -1.66 usec 

17-050 
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10 BURST CHECK (Cont'd) 17-051 

Seq Condition/Instruction Action Seq Condition/Instruction Action Seq Condition/Instruction Action 

37 Is +0 PCT AMPL CTRL TK1 (A1H2U11) Go to Seq 19. 
plus? 

54 Are +WRITE AND TAPE OP (Y102B12) Go to ALD BW231 GF2 or ALD BW231 
and + PE MODE (Yl02D02) both minus at GJ2 and follow failing line back to point 

73 If not: Change Y1T2. 
Note: You can interchange Y1T2 with 

38 Is -XOUTA BIT 4 ALU2 to OF (A 1 K2D09) Change A202. 
plus when the sync if minus? 

sync time? of failure 

55 If not: Change Yl R2. 

either Y1R2 or Y1S2. 
If problem is not fixed, change Y102. 

39 Is -WRITE OSCILLATOR (A1H2U12) Go to Seq 27. 
pulsing at the rate given in Seq 36? 

40 Is +556 or 200 bpi 7 TRK (A 1 K2J 1 0) Go to ALD BN311 EN6 and follow line 

Note: You can interchange Yl R2 with 
either Y1 S2 or Y1T2. 
If problem is not fixed, change Yl02. 

74 Is -BUS OUT P PRIMARY (A2E2J07) Go to Seq 76. 
pulsing at the rate given in Seq 87 
CAUTION: Interface level (+5V to gnd) 

plus? back to failing point. Probable cause is 
NOTE: This line should float below the A 1 L2, then A202. 

56 Is -BUS OUT 1 PRIMARY (A2E2D03) Go to Seq 58. 
pulsing at the rate given in Seq 36? 

75 If not: Change A2E2. 

inactive V-reference level (-1.32V) on CAUTION: Interface level (+5V to gnd) 76 Sync negative on -STAT BIT 2 WRT 10 Change A2D2. 
tape controls without the 7-track NRZI 
feature. 57 If not: Change A2E2. 

BURST (A1H2S13). Does +P TRACK ENV 
BRANCH (A1K2U02) become plus during 

41 Check -XOUTA BIT 5 ALU2 to OF Change A202 58 Sync negative on -STAT BIT 2 WRT 10 Change A2D2. 
the sync? 

(A1K2B07) and -XOUTA BIT 7 ALU2 to BURST (Al H2S13). 77 Does -DEVICE BUS IN P PRIMARY Go to Seq 68. 
OF (A 1 K2D11) for proper speed decode Does + 1 TRACK ENV BRANCH (A2D2S07) pulse at the rate given in Seq 
during sync time as follows: (A 1 K2P13) become plus during the sync? 87 

TU Model 
XOUTA XOUTA 

(Speed) Bit 5 Bit 7 
4 OFF ON 

59 Does -DEVICE BUS IN 1 PRIMARY Go to Seq 50. 
(A2D2J09) pulse at the rate given in Seq 
36? 
CAUTION: Interface level +5V to gnd) 

CAUTION: Interface level (+5V to gnd) 

78 Failure appears to be a cabling or device 
switch problem. Go to 18-010. 

79 Is -NRZI MODE (A1K2D10) minus? Go to ALD BW231 GK6 and follow line 
6 ON OFF 60 Failure appears to be cabling or device Go to 18-010. back to failing point. 
8 ON ON switch problem. 

80 If not: Change Y102. 

Is either line wrong? 61 Does the tape control have selection logic Go to Seq 63. 
(lx8) feature7 81 Does +BLOCK OR ENV LOSS BRANCH Go to ALD CC011 GC6 and follow line 

42 If not: Change A 1 K2. 
62 Are you using the primary interface 7 Go to Seq 74. 

(A1K2U10) become plus while the sync is back to failing point. 
minus? 

43 Does the tape control have "Selection 
Go to Seq 45. logic" (1x8) feature? 

63 Is -BUS OUT P SECONDARY (A2E2G07) Go to Seq 65. 
pulsing at the rate given in Seq 87 

82 If not: Change A 1 K2. 

44 Is the primary interface being used? Go to Seq 56. 
CAUTION: Interface level (+5V to gnd) 

Is -BUS OUT 1 SECONDARY (A2E2B03) 64 If not: Change A2E2. 

45 pulsing at the rate given in Seq 36? 
Go to Seq 47. CAUTION: Interface level (+5V to 

ground) 

65 Sync negative on -STAT BIT 2 WRT 10 Change A2D2. 
BURST (Al H2S13). 
Does +P TRACK ENV BRANCH 

46 If not: Change A2E2. (A 1 K2U02) become plus during the sync? 

Sync negative on -STAT BIT 2 WRT 10 

47 BURST (A1H2S13). 
Change A2D2. Does +1 TRACK ENV BRANCH 

'(A1K2P13) become plus during the sync? 

66 Does -DEVICE BUS IN P SECONDARY Go to Seq 68. 
(A2D2M03) pulse at the rate given in Seq 
8? 
CAUTION: Interface level (+5V to gnd) 

Does -DEVICE BUS IN 1 SECONDARY 

48 (A2D2Dl0) pulse at the rate given in Seq 
Go to Seq 50. 36? 

CAUTION: Interface level (+5V to gnd) 

49 Failure appears to be cabling or device 
Go to 18-010. switch problem. 

67 Failure appears to be a cabling or device 
switch problem. Go to 18-010. 

68 Is +NRZI (Y102U13) plus? Go to Seq 79. 

69 Does -DEVICE BUS IN P to OF Go to Seq 71. 
(Y1T2S04) pulse at the rate given in Seq 
87 

50 Is +NRZI (Yl02U13) plus? Go to Seq 79. 70 If not: Change A2D2. 

Does -DEVICE BUS IN 1 to OF 
51 (Y1 R2M04) pulse at the rate given in Seq Go to Seq 53. 

36? 

71 Does -TIME SENSE (Y1T2U05) become Go to Seq 81. 
minus while the sync is minus? 

52 If not: Change A2D2. 72 Is +PE WRITE AND TAPE OP (Yl02B12) Go to ALD CB471 FD2 and follow failing 
minus at sync time? line back to point of failure. 

53 Does -TIME SENSE 1 (Yl R2M03) 
Go to Seq 81. become minus while the sync is minus? 

3803·2/3420 
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START READ CHECK 

From 14-000 

ERROR DESCRIPTION: 

In PE mode. Sense Byte 5. Bit 4 is set when IBG becomes active before the beginning ones 
marker IS sensed and after BOR is sensed. It is set also when the beginning ones marker is 
not recognized within 56 bit cells after BOR is detected on a Read operation. 

In 6250 bpi mode. Sense Byte 5, Bit 4 is set when IBG becomes active before the 
beginning mark 1 is sensed and after BOR is sensed. It is set also when the beginning 
mark 1 is not recognized within 140 bytes after BOR is detected in a Read operation. 

Sense Byte 8. Bit 5 (Slow Begin Read Back Check) IS also set if one byte is not read out of 
the deskew buffers (Write operation only). 

Most Probable Causes: 

The following list of cards can cause the problems covered in this procedure. The cards are 
listed with the highest probability first. lines With multiple cards have the same probability. 
Cards separated by slashes are interchangeable. 

Control Unit Single Drive Failure 

A. Y1P2 
B. Y1N2 
C. A1C2. A1K2. Yl02 Models (4. 6. 8) = T -A 1 K2 
D. Vl K2IYl L2/Vl M2. A2L2. A202. V1D2 Models (3. 5. 7) = T =A 1 K4 
E. A1G2, B2E2, V1H2 
ADDITIONAL CARDS AFFECTED: 

Control Unit 
A. V1J2 
B V1G2 
C. A2D2 
D. A2M2 
E. V1D2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq 

1 

2 

3 

4 

5 

6 

7 

8 

g 

10 

(1\ 
.. ) 
.,-> 

Condition/Instruction 

Take the tape control offline. Do a RWD 
(07). WRT (01). RD BKWD (OC). RD FWD 
(02). in both PE and 6250 mode. Does 
the error occur on only one tape unit? 

Does the failure occur on a LWR or Write 
operation? 

Try reading another previously written 
.tape. If that tape can be read without 
errors, the original tape is bad. 

Can a previously written tape be read 
without read check errors? 

If not: 

Is IBG DROP sense bit (Sense Byte 8, Bit 
0) ON? 

Is SLOW BEGIN RD BACK sense bit 
(Sense Byte 8, Bit 5) ON? 

Is failure occurring in 6250 bpi mode? 

Sync minus on -PE DECODE A7, 
(Y1H2U04) 
Is the sync present? 

Sync minus on -GB FULL (V1N2G08). 
Is the sync present? 

o 

Action 

Go to 5B-000 for Models (4. 6, 8) 
Go to 5A-000 for Models (3, 5, 7) 

Go to Seq 6. 

Go to Seq 6. 

Go to Seq 36. , 

Go to 17-080 

Go to Seq 30 

Go to Seq 20. 

Go to Seq 12. 

Change Yl J2. 

r"" U o 

Seq 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Condition/Instruction 

If not: 

Scope -COMBINED ECC DATA 0-7 and 
-CRC DATA TRK 8. 
Were all points minus at first -PE 
DECODE A7 time? (Scope points are 
listed in Chart 1 on this page.) 

Did any of the lines scoped in Seq 12 go 
minus? 

Is +NRZI DEGATE ECC PH (V1G2Gll) 
plus? 

If not: 

From Seq 12. determine the points not 
minus at the first -PE DECODE A7. Then 
interchange the cards in Vl K2, Vl M2. and 
Vl L2 and rescope the points listed in 
chart 2 on this page. 
Are the same points wrong? 

If not: 

Does -FB DATA OR ALL ONES 
(V1H2U09) go minus? 

If not: 

Does -FB DATA OR ALL ONES 
(Vl H2U09) go minus? 

Sync scope plus on +SET FORMAT 
CHAR (V1J2P04). 
Is the sync present? 

Sync scope minus on -GB FULL 
(V1J2J04). 
Is the sync present? 

If not: 

This sync should show pairs of plus 
pulses 50 ns long and 200 ns apart from 
leading edge to leading edge. 
Is either pulse missing? 

Scope -FORMAT CHAR TRK X. for a 
minus level at first sync time. (Spope 
points are on Chart 2 on this page.) 
Are any of the format lines wrong? 

Is +Al or B2 (V1H2G12) plus between 
the 1st and 2nd pulses of the sync? 

Is +A3 or B3 (Vl H2G09) plus after the 
second sync pulse? 

Change sync to -GB FULL (V1J2J04). 
Does -FB DATA OR ALL ONES 
(Vl H2U09) go minus during the sync? 

If not: Change Vl H2. 

o o o o 

Action 

Go to ALD CB 441 and follow line back 
to failing point. 

Go to Seq 18. 

Go to Seq 16. 

Go to Seq 40. 

Change Y1J2. 

Change V1G2. 

Isolate the defective card, then go to 
00-030. 

Change A2D2. 

Change Yl H2. 

Change A2D2. 

Go to Seq 24. 

Change V1J2. 

Go to Seq 10. 

Change V1J2. 

Change: 
Vl K2 for tracks 1, 3, Or 4; 
Vl L2 for tracks 2. 6. or 7 
Vl M2 for tracks P. 0, or 5 

Change V1J2. 

Change V1J2. 

Change A2D2. 

f~.· \J o 

17-070 

Seq Condition/Instruction Action 

30 Do a PE Write operation. Go to 17-160. 
Is SKEW ERROR (Sense Byte 3. Bit 2) 
ON? 

31 Now do a Write or LWR operation (LWR 
if it fails) in the failing mode (6250 bpi or 
PEl. 

32 Is -25 to 75 CLOCK BUS VB (Vl N2J13) Change A 1 C2. 
a constant plus or minus? (line should 
have 50 ns pulses). 

33 Is -0 to 50 CLOCK BUS VB (V1N2J12) a Change A 1 C2. 
constant plus or minus? (line should have 
50 ns pulses). 

34 Does -ROC ROTATIONS BRANCH Change A2M2. 
(V1N2D02) go minus? 

35 If not: Change in order: 
1. Vl N2 
2. V1D2 

36 Write up the tape in the failing mode with Change in order: 
an 'OE' Byte count and then do a RD or 

1. V1P2 RD BKWD command, sync negative on 
-IBG (Vl P2M07). 2. A2D2 

Is -BOR 27 COMB or DT BRANCH 
CONDITION (Vl P2J13) minus during sync 
pulse? 

37 Sync negative on -DEVICE BUS IN 0 TO Change A2D2. 
OF (Vl T2M04). 
Does -ROC ROTATION (Vl N2D02) 
branch go minus during data time. 

38 Is -TAPE OP (Vl N2G02) plus? Change A 1 K2. 

39 If not: Change in order: 

1. Vl N2 
2.Y1D2 

40 Is -NRZI MODE (Y1C2M03) minus? Change A 1 K2. 

41 If not: Change Vl G2. 

17-070 
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START READ CHECK (Cont'd) 17-075 

Chart 1: ECC/CRC Scope Points 

Zone Trk Line Name Location 

P -CRC DATA TRK 8 Y1H2U03 

1 0 -ECC COMBINED DATA 0 Yl H2P13 

5 -ECC COMBINED DATA 5 Y1H2S05 

2 -ECC COMBINED DATA 2 Y1H2S02 

2 6 -ECC COMBINED DATA 6 Y1H2S07 

7 -ECC COMBINED DATA 7 Y1H2U05 

1 -ECC COMBINED DATA 1 Y1H2M13 

3 3 -ECC COMBINED DATA 3 Y1H2S03 

4 -ECC COMBINED DATA 4 Y1H2U02 

Chart 2: Format Character Trk x 

Zone Trk Location 

P Y1H2B04 

0 Yl H2J09 

1 5 Y1H2D05 

2 Y1H2Gll 

2 6 Y1H2D02 

7 Y1H2B03 

1 Y1H2Jl0 

3 3 Y1H2J12 

4 Y1H2D03 

3803-2/3420 
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IBG DETECTED ON WRITE 17-080 

From 14-000 Seq Condition/Instruction Action Seq Condition/Instruction Action 

IBG Detected On Write (Sense Byte 8, Bit 0) 9 Check all lines. 16 -XOUTA BIT 0 ALU2 TO OF (A1K2S13) should be minus while Change A 1 K2. 

Sense Byte 8, Bit 0 is set when writing 6250 or 1600 bpi if interblock gap (lBG) is detected 
while writing the data portion or if beginning of record (BOR) is not detected within a 

Do these lines become active while the sync is minus for the 
proper model and mode being operated? 

the sync is minus if it is in PE mode. 
Is this line good during the operating mode? 

specified time after one track in each zone is detected. 17 If not: Change in order: 

Most Probable Causes: 
-Write SLD Level Y102D12 SLD 
-6250 Density SLD Yl02J02 SLD 

1. A202 
2. A2L2 

The following list of cards can cause the problems covered in this procedure. The cards are 
listed with the highest probability first. Lines with multiple cards have the same probability. 

-6250 Yl02M07 MST 
-PE Yl02P05 MST 18 +STAT BIT 2 ALU WR 10 BRST (Yl02D06) should be minus Change Y102. 

Control Unit Single Tape Unit 
A. A1C2, A1K2, Y1P2 A. Dirty head 

B. Tape creased 
ADDITIONAL CARDS AFFECTED: 

A. A2D2 
B. A2T2 

-6250 Yl02P06 MST 
-PE Yl02M05 MST 
-6250 Yl02P04 MST 
-PE Yl02M04 MST 
+NRZI Yl02U13 MST 
+Low Gain Yl02B02 MST 

when the sync is minus, except for a portion of the time during 
an operation at load point. Is it good? 

19 If not: Change in order: 
1. A2Q2 
2. A2L2 

C. A2R2 
D. B2E2 

This line is always minus. 
-PE SLD Level Yl02D03 SLD 

20 The following lines should be minus during the time the sync is Replace these cards 
minus, except for tracks 1, 3, and 4 on a Write Tape Mark one at a time: 

E. A2Q2 
F. A2L2 
G. Yl02 
H. Y1T2 
I. Y1S2 
J. Y1R2 
K. A2E2 

This line is always plus. 
-SLD - 6250 Yl02D05 SLD 

These lines are minus for 75 and 200 ips models. 
-PEl SLD Yl02G05 SLD 
-6250 SLD Yl02Dll SLD 
-B Yl02B03 MST 

operation. 1. Yl P2 
Are they all good? 2. Y1T2 (ZONE 1) 
Zone 1 3. Yl S2 (ZONE 2) 
-DEVICE BUS IN 0 to OF Y1T2M04 4. Yl R2 (ZONE 3) 
-DEVICE BUS IN P TO OF Y1T2S04 Y1T2, Y1S2, Y1R2 
-DEVICE BUS IN 5 TO OF Y1T2D13 are interchangeable. 
Zone 2 

L. A1G2 
M. A1E2 

These lines are minus for 75 and 125 ips models. 
-6250 SLD Yl02D07 SLD 

-DEVICE BUS IN 2 TO OF Y1S2M04 
-DEVICE BUS IN 6 TO OF Y1S2S04 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

-PE2 SLD Yl02G03 SLD 

This line is minus for 125 and 200 ips models. 
-A Yl02B05 MST 

-DEVICE BUS IN 7 TO OF Y1S2D13 
Zone 3 
-DEVICE BUS IN 1 TO OF Y1R2M04 
-DEVICE BUS IN 3 TO OF Y1R2S04 

Seq Condition/Instruction Action -DEVICE BUS IN 4 TO OF Y1R2D13 

1 Is this a single tape unit failure? For Models (4, 6, 
8), go to 5B-OOO. 
For Models (3, 5, 

Are all levels correct? 

10 Is +P.E. WRITE AND TAPE OP (Yl02B12) plus while the sync Go to Seq 13. 
is minus? 

21 Check the following Tape Unit Bus Out lines to see if they Go to Seq 30. 
match the Device Bus In lines. 
Do they match while the sync is minus? 

7l. go to 5A-OOO. 11 Is -XOUTA BIT 5 ALUl TO OF (Al K2U07) minus when the Change A 1 K2. -TUBO BIT P A1H2U07 

2 Is the failure on a write tape mark operation? Go to Seq 8. 

3 Sync negative on -STAT BIT 0 TAPE OP TO OF (Al K2U06). 

sync is minus? 

12 If not: Change in order: 

- TUBO BIT 0 A2R2S03 
-TUBO BIT 1 A2R2B12 
-TUBO BIT 2 A1R2D05 

During a Write command with 'fixed length records: display on 1. A2T2 -TUBO BIT 3 A2R2G02 
the scope the time period when the sync becomes minus to the 2. B2E2 -TUBO BIT 4 A2R2B07 
time +END OF DATA PWR (Yl H2M09) becomes plus. -TUBO BIT 5 A2R2Bl0 

4 Does -IBG BRANCH (Yl P2M07) ever become minus after it Go to Seq 9. 
first went plus in the time period displayed in Seq 3 or 8? 

5 Does -BOR 27 COMB OR DT BRANCH COND (Y1P2J13) ever Go to Seq 9. 
become plus after it first became minus during the time period 
setup in Seq 3 or 8? 

13 Are the following lines minus while the sync is minus for the Go to Seq 15. 
model being used? 

75 125 200 
IPS IPS IPS 

-XOUTA BIT 7 ALU2 TO OF Yl02B07 ON OFF ON 
-XOUTA BIT 5 ALU2 TO OF Yl02Bl0 OFF ON ON 

-TUBO BIT 6 A2R2G13 
-TUBO BIT 7 A2R2S02 

22 Is this a lx8 machine? Go to Seq 28. 

23 Is the tape unit being used to troubleshoot the failure connected Go to Seq 26. 
directly to the tape control you are using? 

6 Does +BLOCK OR ENV LOSS BRANCH (Yl P2S10) ever become Go to Seq 9. 
minus after it first became plus during the time period setup in 
Seq 3 or 8? 

14 If not: Change in order: 
1. A202 
2. A2L2 

24 Check the following lines to see if they match the TUBO lines in Go to 18-010. 
Seq 21. 
Do they match while the sync is minus? 

7 If not: Change A2D2. 

8 Sync negative on -STAT BIT 0 TAPE OP to OF (A1K2U06). Go to Seq 4. 
During a Write Tape Mark operation, display on the scope the 
time period from the minus sync during the time DCC ERROR 
OR SAGC BRANCH (A2D2M09) becomes active. 

15 Scope +PE MODE (Yl02D02) for the proper level during the Go to Seq 18. 
time the sync is minus. It should be plus if you are operating in 
PE Mode. 
Is it good? 

Voltage OV to +5V 
-BUS OUT P PRIMARY A2E2J07 
-BUS OUT 0 PRIMARY A2E2G09 
-BUS OUT 1 PRIMARY A2E2D03 
-BUS OUT 2 PRIMARY A2E2D04 
-BUS OUT 3 PRIMARY A2E2B09 
-BUS OUT 4 PRIMARY A2E2D09 
-BUS OUT 5 PRIMARY A2E2P07 
-BUS OUT 6 PRIMARY A2E2M09 
-BUS OUT 7 PRIMARY A2E2P02 
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IBG DETECTED ON WRITE (Cont'd) 17-081 

Seq Condition/Instruction Action Seq Condition/Instruction Action 

25 If not: Change A2E2. 42 Is -XOUTA BIT 0 ALU2 TO OF (A1K2S13) minus when the Change in order: 
sync is minus? 1. A2Q2. 

26 Check the following lines to see if they match the TUBO hnes in Go to 18-010. 2. A2L2 
Seq 21. Do they match while the sync is minus? 

-BUS OUT P SECONDARY A2E2G07 
43 If not: Change A 1 K2. 

-BUS OUT 0 SECONDARY A2E2G08 
-BU$ OUT 1 SECONDARY A2E2B03 
-BUS OUT 2 SECONDARY A2E2B04 

44 Is +WRITE TIME GATE (A1G2G03) plus when the sync is Change A1G2. 
minus? 

-BUS OUT 3 SECONDARY A2E2B12 45 Is -XOUTA BIT 0 ALU2 TO OF (A 1 K2S 13) minus when the Change A 1 K2. 
-BUS OUT 4 SECONDARY A2E2D13 sync is minus? 
-BUS OUT 5 SECONDARY A2E2M07 
-BUS OUT 6 SECONDARY A2E2M08 
-BUS OUT 7 SECONDARY A2E2M08 

46 If not: Change in order: 
1. A2Q2 
2. A2L2 

27 If not: Change A2E2. 
47 Does -STAT BIT 3 DIAGNOSTIC MODE (A1K2G08) or -STAT Go to Seq 49. 

28 Check the following lines to see if they match the TUBO lines in Go to 18-010. BIT 2 TO OF (A 1 K2U09) go minus while the sync is minus? 
Seq 21. Do they match while the sync is minus7 

Voltage OV to +5V 
48 If not: Change A 1 K2. 

-BUS OUT P A2E2G07 
-BUS OUT 0 A2E2G08 

49 Is the failure on a NRZI Write Tape Mark command? Change A2R2. 

-BUS OUT 1 A2E2B03 50 If not: Change in order: 
-BUS OUT 2 A2E2B04 1 A2T2 
-BUS OUT 3 A2E2B12 2. B2E2 
-BUS OUT 4 A2E2D13 
-BUS OUT 5 A2E2M07 
-BUS OUT 6 A2E2M08 
-BUS OUT 7 A2E2Ull 

29 If not: Change A2E2. 

30 Does -GATE WRITE (A1H2D03) go minus while the sync is Go to Seq 32. 
minus? 

31 Does +INHIBIT WRITE (A1G2S12) go plus while the sync is Go to Seq 47. 
minus? 

32 Does -GATE WRITE NOT TM (A1H2J06) go minus while the Go to Seq 36. 
sync is minus? 

33 Is the failure on a Write Tape Mark command? Go to Seq 36. 

34 Does -XOUTA BIT 3 ALU1 to OF (A1G2B03) go minus while Change in order: 
the sync is minus? 1. A2T2 

2. B2E2 

35 If not: Change A1G2. 

36 Does -WR TRIGGER GATE (A1G2Pl0) pulse while the sync is Go to Seq 38. 
minus? 

37 If not: Change A1G2. 

38 Does the failure occur while operating in 6250 bpi? Go to Seq 44. 

-i 39 Does +WRITE TIME GATE (A1G2G03) pulse while the sync is Change in order: 
minus? 1. A1G2 

2. Y1Q2 
3. A 1 E2 (7-track) 

40 Is -6250 MODE (A1G2M07) minus when the sync is minus? Go to Seq 42. 

41 If not: Change A1G2. 
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EARLY BEGIN READBACK CHECK 17-100 

From 14-000 Seq Condition/I nstruction Action 

ERROR DESCRIPTION: 4 Are any of the following time sense lines minus before the Go to Seq 6. 

Sense Byte 8, Bit 3 is set when beginning of block (BOB) is active too soon during a Write corresponding DEVICE BUS IN to DF line begins to pulse7 

or Write Tape Mark operation, or the interval Zone1 
from writing the last zero until interblock gap (lBG) IS sensed (TU FAST) is too short. In 
1600 bpi mode, Sense Byte 8, Bit 3 sets Data Check. In 6250 bpI Write mode, Sense Byte 
8, Bit 3 sets Equipment Check. 

- TIME SENSE P Yl P2P03 
- TIME SENSE 0 Y1P2P09 
- TIME SENSE TK 5 Y1P2Dl0 
Zone 2 

Most Probable Causes: - TIME SENSE 2 Y1P2G13 

The following list of cards can cause the problems covered in this MAP. The cards are 
listed with the highest probability first. Lines with multiple cards have the same probability. 
Cards separated by slashes are interchangeable. 

- TIME SENSE 6 Y1P2M12 
- TIME SENSE TK 7 Y1P2G12 
Zone 3 
- TIME SENSE 1 Yl P2P02 

Control Unit Single Tape Unit - TIME SENSE 3 Y1P2Pl0 

A. Y1P2 A. Air leak - TIME SENSE TK 4 Y1P2S12 

B. Y1T2IS2/R2 B Erase head 
C. Y1D2, Y1H2 C. Magnetized read head 

5 If not: Change Yl P2 

D. Y1C2, A2D2 
ADDITIONAL CARDS AFFECTED: 

6 Referring to Seq 4, are all the time sense lines minus before the Change Y1Q2 
corresponding DEVICE BUS IN to DF line begins to pulse7 

A. A2D2 
B. Y1Q2 

7 If not: Replace the card in the zone that was bad in Seq 4. 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. Zone 1, change Y1T2. 
Remember to END all problems or maintenance calls by going to MAP 00-030. Zone 2. change Yl S2. 

Zone 3, change Yl R2. 
Seq Condition/I nstruction Action 

These cards are interchangeable. 
1 Is this a single tape unit failure? For Models (4, 6, 8). go to 

5B-000. 8 Sync negative on -STAT BIT 1 START WR RD (Y1C2S11) and 
For Models (3, 5, 71. go to 5A-OOO. look at -FB DATA OR ALL ONES (A2D2U04) 

lA Is failure in NRZI mode (Sense Byte 6, Bit 4 OFF and Bit 3 ON)? 
Go to Seq 8. 

Is -FB DATA OR ALL ONES (A2D2U04) ever minus during the 
window created from the time the sync becomes minus until the 
time period listed expires? 

2 Sync negative on -TAPE OP A (A 1 K2Bl 0) and scope the Go to Seq 4. Model 7 - .55 msec. 
following DEVICE BUS IN to OF lines. Does +BLOCK OR ENV Model 5 - .9 msec. 
LOSS BRANCH (A2D2M08) become plus before any of the Model 3 - 1.5 msec. 
DEVICE BUS IN to DF lines pulse? Go to Seq 10. 

Zone 1 
-DEVICE BUS IN 0 TO DF Y1T2M04 

9 If not: Change A2D2. 

-DEVICE BUS IN P TO OF Y1T2S04 
-DEVICE BUS IN 5 TO DF Y1T2D13 
Zone 2 

10 Is +NRZI CHAR GATE (Y1H2S12) ever plus in the window from 
Seq 8? Go to Seq 12. 

-DEVICE BUS IN 2 TO DF Y1S2M04 
" 

If not: Change Yl H2. 
-DEVICE BUS IN 6 TO OF Y1S2S04 
-DEVICE BUS IN 7 TO DF Y1S2D13 12 Is -SET NRZI FIRST BIT (Y1C2G03) ever minus in the window 

Zone 3 from Seq 8? 
-DEVICE BUS IN 1 TO OF Y1R2M04 hange Y1D2. 
-DEVICE BUS IN 3 TO DF Y1R2S04 
-DEVICE BUS IN 4 TO DF Y1R2D13 13 If not: Change Y1C2. 

3 If not: Change A2D2. 

17-100 
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MTE WITHOUT ENVELOPE CHECK 

From 14-000 

ERROR DESCRIPTION: 

Sense Byte 3, Bit 1 is set: 

1. During a 6250 bpi Write operation at the end of data (EOD) time, if two or more 
tracks have required correction, or if hardware pointers have been set in two or more 
tracks between resync bursts and no time sensors have dropped. 

2. During a 6250 bpi Read operation at the end of data (EOD) time, if more than two 
tracks have required correction. 

3. During a PE Read operation, if hardware pointers have been set (Phase Errors 
occurred) in two or more tracks and a vertical redundancy check (VRC) error occurred. 

Note: If any tracks dropped below an acceptable amplitude level, Envelope Error (Sense 
Byte 3, Bit 4) would also be set. 

Most Probable Cause: 

The following list of cards can cause the problems covered in this procedure. The cards are 
listed with the highest probability first. lines with multiple cards have the same probability. 

A. Y1J2 
B. A 1 K2, Y1D2, Y1 F2, Y1 G2, Y1 H2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

1 Write all ones data in the failing mode. 
Use the LWR command if the tape unit 
fails with this command, otherwise use 
the Write command. Write 14 byte, OBO 
(Hex), records in 6250 bpi mode or eight 
byte records in PE mode. 

2 If the tape unit is failing on a Write 
operation, continue following this 
procedure. If it is failing on a Read 
operation, read the prewritten tape and 
proceed. 

3 Sync the scope positive on -IBG 
(Y1P2M07). 

4 Is +MTE OR LRCR ERROR (A 1 K2S02) Change A 1 K2. 
always minus? 

5 Is the tape unit failing in NRZI mode? Go to 17-310. 
(See the Mode Chart on this page.) 

6 Is the unit failing on a Write operation Go to Seq 15. 
(Byte 1, Bit 5 ON)? 

7 Is the unit failing in PE mode? (See the Go to Seq 15. 
Mode Chart on this page.) 

8 Is -PE MODE (Y1J2J05) minus? Go to ALD BW231GJ6 and follow line 
back to failing card. 

9 Does -RDD169 (Y1D2J07) ever go Go to ALD CN221CG6 and follow line 
minus? back to failing card. 

10 Is +WRITE AND TAPE OP (Y1J2M11) Go to ALD BW231 GF2 and follow line 
minus? back to failing card. 

11 Is -MTE WRT SAMPLE (Y1J2P03) bad? Go to ALD CH131 and follow line back to 
(See timing chart on 17-111.) failing card. 
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Seq Condition/Instruction 

12 Is -REa CB WRITE CYCLE (Y1J2S12) 
good? 
(See timing chart on 17-111:) 

13 Is +NRZI WRITE REa (Y1J2S10) plus? 

14 If not: 

15 Do two or more + POINTER TRACK x 
lines go plus during the record? (See 
17 - 701 for test points) 

16 Is one of these lines ever active during the 
record? 
-2 OR 0 POINTERS ON-Y1 F2P05 
-1 OR 0 POINTERS ON-Y1F2P02 
+POINTER TRK 8-Y1G2M04 

17 Does -RDD169 (Y1D2J07) ever go 
minus? 

18 If not: 

o o 

Action 

Change in order: 
1. Y1J2 
2. Y1D2 

Go to ALD CN291DC6 in logic and follow 
line back to failing card. 

Go to ALD CH021 GE2 and follow the 
-REa CB WRT CYCLE line back to the 
failing card. 

Go to 17 - 701 . 

Change Y1 F2. 

Go to ALD CN221 CG6 and follow line 
back to failing card. 

Go to Seq 11. 

~)', '",- " 

(~ 
","-p 

17-110 

Mode Chart Sense Byte 6 

TU FEATURE MODE BITS 

0 2 3 4 

7 Track NRZI X 

1600 bpi (Mod 4, 6, 
8) X X 

6250 bpi * X X 

1600 bpi (Mod 3, 5, 
7) * 
9 Track NRZI X X 

* Can be on or off. ON for Dual Density, OFF 
for single density. 

17-110 

() 0 o o C) () o 



( ( ( ( ( ( ( ( ( ( ( (- « ( ( 

6250 BPI MODE 

~::::~::~~~::::~::::~::::::~:::::::::::::::::;~::::~::A::==:::B::~::A:::::::B::;J~_A=--1 __ ~A~-L __ 2A __ ~~A~-L __ ~A~~))LJ 

*-TUBO's (P.0.2.3.5) 

*-TUBO's (1.4.6.7) 

-BaR 

• t -Req CB Write Cycle 

-lor 0 Pntrs On 

-2 or 0 Pntrs on 

+Pointer TR K 8 

-ROD 169 

-PE Mode 

-MTE Write Sample 

PE MODE 

Writing All Ones Data 
8 Bit Write 

* -TUBas 

-BaR 

• t-Req CB Write Cycle 

-lor 0 Pointers 

-2 or 0 Pointers 

+Pointer TRK 8 

-ROD 169 

-PE Mode 

+NRZI 

-MTE Write Sample 

Y1 P2J13 

Y1J2S12 

Y1J2M13 

Y1J2P13 

Y1J2M04 

Y1D2J07 

Y1J2J05 

Y1J2P03 

Y1P2J13 

Y1J2S12 

Y1J2M13 

Y1J2P13 

Y1J2M04 

Y1D2J07 

Y1J2J05 

Y1J2S10 

Y1J2P03 

)) 
T 

v 

40 Zeros 8 Data Bytes 

~ 

Residual 
Frame 

40 Zeros 

CRC 
Frame 

L.J 

LJ 

~~/==============~~~~~~~========~'~' ==================== ------------------~, 1- , ~ 

------------------~'~/--------------------------------------------------------~ r---~ 

------------------~'~I--------------------------------------------------------~ r---~ 

------------------~, ~,--------------------------------------------------------------~ ~----~ 

------------------~'~I--------------------------------------------------------~, ~,--------------------------------

------------------~'~I--------------------------------------------------------~I ~,---------------------------------

------------------~'~I--------------------------------------------------------~, ~,---------------------------------

----------------~'r'--------------------------------------------~~~'-----------------------------

* Number of pulses will change with byte count. 

t No fixed timing relationship with TUBa units. 
± 700 ns long regardless of tape unit speed 

, , 
, 1 

, 1 

, 1 

, 1 

I , 

( ( 
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MULTI-TRACK ERROR (MTE) 

Sense byte 3, bit 1 is set 

A. 6250 Write - when two or more tracks require 
correction at end of data time (MTE Write 
Sample). or when hardware pointers are set In 

two or more tracks between resync bursts and 
no time sensors drop. 

B. 6250 Read - If hardware pointers are set In 

more than two tracks. 

C. PE - if hardware pointers are !.et in two or 
more tracks. 

O. NRZI - MTE will be set on a longitudinal 
redundancy check register (LRCR) ·error. 

+Control G05 ...... 

-ROO169 J07 ...... 

+Wrt & Tape Op M11 
Y1J2 l"-

OR 
-PE Mode J05.........-y;j" 

CH071 

b ...... 
...... 

G09 ....... 

+ 

1 Or 0 Pntrs On M 13 ....... ~More Than 2 Pntrs Y1J2 
2 Or 0 Pntrs On P13 ....... OCO 

Pntr Trk 8 M04r-... 
..... G09 -2 Pntrs On 

CH021 
...... 

-MTE Wrt Sample P03 ...... 

-Req CB Wrt Cycle S12 ...... 

3803-2/3420 
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17-112 

B 
From 17-179 

'-I 
NRZI I I LRCR Error ....... S09 +LRCR Error 

Y1D2 1 I NRZ 

Y1D2 A I I ...... 
A I 

CN021 I I 
t--.. I I CN021 

I I + MTE Or LRCR Error S02 I"'.. S04 -MTE 

I 
I 

A1K2 

I N 

I I BW241 

I I 
A 

Y1J2 I I 
- OR I I 
A ...... Y1J2 

U11 +Set MTE Check I I 
CH071 

A I I 
...... 

CH071 
~C30~ 

Y1J2 
A 

OR 
l- t"-,. A CH071 

17-112 
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SLOW END READ BACK CHECK 17-150 

From 14-000 Seq Condition/Instruction Action 

ERROR DESCRIPTION: B Sync negative on -TAPE OP A (Yl H2Dl0). Go to Seq 10. 

Sense Byte B, Bit 6 is set if End of Data (EOD) is not detected during a write operation. 
This sense bit is also set when the interval from the writing of the last TM (Tape Mark) 
character until the detection of IBG (interblock Gap) exceeds 267 bit cell times. 

Does +EOD NRZI (Y1C2Pl0) become plus 
during the sync and stay plus until the sync 
falls? 

Most Probable Causes: 
9 If not: Change Y1C2. 

The following list is of the known cards which can cause the problems covered in this 10 Does -EOD or CRC OK DOT (A2D2S12) Change A2D2. 
procedure. The cards are listed with the highest probability first. Lines with multiple cards become minus during the sync and stay 
have the same probability. minus until the sync falls? 

A. Y1H2, Y1Q2 
B. A1H2, Y1C2, Y1J2, Y1N2 

11 If not: Change Yl H2. 

ADDITIONAL CARDS AFFECTED: 12 Sync negative on -TAPE OP A (Y1 H2D10) Change A2D2. 
A. A2D2 and reference the time there is Read Data 
B. A1C2 (-DEVICE BUS IN P TO DF-Y1T2S04). 
C. Y1P2 Does -IBG BRANCH (A2D2U13) become 
D. Y1T2 minus shortly (under ten bit periods) after the 
E. Y1S2 end of Read Data? 
F. Y1R2 
g. A1G2 13 Ensure all the following time sense lines are Change Y1 P2. 

plus shortly after the end of Read Data: 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. Zone 1 
Remember to END all problems or maintenance calls by going to MAP 00-030. - TIME SENSE P 'Y1 P2P03 

- TIME SENSE 0 Y1P2P09 
Seq Condition/Instruction Action - TIME SENSE TK 5 Y1P2Dl0 

Zone 2 
1 Is this a single tape unit failure? For Models (4, 6, B). go to 5B-000. - TIME SENSE 2 Yl P2G13 

For Models (3, 5, 7), go to 5A-000. - TIME SENSE 6 Y1P2M12 

1A Take the tape control offline and set up the - TIME SENSE TK 7 Y1P2G12 

CE panel to perform the failing command Zone 3 
(Write or Write Tape Mark) in the failing - TIME SENSE 1 Y1 P2P02 
mode (6250, PE, or NRZI). - TIME SENSE 3 Y1P2Pl0 

- TIME SENSE TK 4 Y1P2S12 
2 Is the failure occurring in NRZI Mode (Sense Go to Seq B. 

Byte 6, bit 4, OFF, bit 0 or 3, ON)? 
Are they all plus at the end of Read Data? 

3 Is the failure occurring on a Write Tape Mark Go to Seq 12. 
operation? 

14 Ensure that all pulsing DEVICE BUS IN to OF Change the card that contains the 
lines stop at the same time, and that the Zone in which the line was bad. If 
corresponding time sense is minus more than there were bad lines in more than one 

4 Sync negative on -TAPE OP A (Yl H2Dl0) Change A2D2. 
and reference the time there is Read Data 

ten bits after data on the DEVICE BUS IN to Zone, change Yl Q2 first. 
OF ended. Zone 1, change Y1T2. 

(-DEVICE BUS IN P TO DF-Y1T2S04). Zone 1 Zone 2, change Yl S2. 
Does -EOD OR CRC OK DOT (A2D2S12) -DEVICE BUS IN 0 TO OF Y1T2M04 Zone 3, change Yl R2. 
become minus before the end of the Read -DEVICE BUS IN P TO OF Y1T2S04 
Data? -DEVICE BUS IN 5 TO OF Y1T2D13 

5 Scope the following lines to ensure they Change Yl H2. 
pulse: 

Zone 2 
-DEVICE BUS IN 2 TO OF Y1S2M04 
-DEVICE BUS IN 6 TO OF Y1S2S04 

+SET FORMAT CHARACTER Y1H2D04 -DEVICE BUS IN 7 TO OF Y1S2D13 
+RESET FORMAT LTHs Y1H2B02 
+RESET VOTE LTHs Y1H2GOB 
+Al OR B1 Y1H2G12 
+A3 OR B3 Y1H2G09 

Do they all pulse? 

Zone 3 
-DEVICE BUS IN 1 TO OF Y1R2M04 
-DEVICE BUS IN 3 TO OF Y1R2S04 
-DEVICE BUS IN 4 TO OF Y1R2D13 

6 Scope the following lines to ensure they Change Y1J2. 
pulse: 

Do the time sense lines stay minus too long? 

15 If not: Change A 1 G2. 

-25-75 CLOCK BUS YA Y1J2D09 
-0-50 CLOCK BUS YA Y1J2J11 

Do they both pulse 7 

7 If not: Change A 1 C2. 
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SKEW - RIC EQUALS ROC 

From 14-000. 14-012. 17-070. 17-700 

ERROR DESCRIPTION: 

Sense Byte 3. Bit 2 is set when excessive skew (any RIC is equal to the ROC) is detected 
during a PE Write, PE Read or Read Backward, 6250 bpi Read or Write or a NRZI Write 
operation. 

A. For a PE Write operation, this sense bit is set if the RIC (Read In Counter) exceeds 
the ROC (Read Out Counter) by 4 counts on any track. 

B. For a PE Read or Read Backward operation, this sense bit is not set under normal 
conditions. ALMOST SKEW is recognized when RIC is greater than ROC by 14 
counts. This condition sets the dead track register which does not recognize RIC for 
that track and allows ROC to cycle. If the dead track register recognizes RIC or is not 
set, Skew Error is then set when RIC is greater than ROC by a 30-count difference. 

C. For a 6250 bpi Write operation, this sense bit is set if there is no envelope before the 
residual frame time. 

D. For a 6250 bpi Read operation, this sense bit is not set under normal conditions. 
ALMOST SKEW is recognized when RIC is greater than ROC by 26 counts. This 
conditions sets the dead track register which does not recognize RIC for that track 
and allows ROC to cycle. If the dead track register recognizes RIC or is not set, Skew 
Error is then set when RIC is greater than ROC by a 30-count difference. 

E. NRZI skew is the time lapse between the receipt of the first and the last bit of a data 
byte. For a NRZI Write operation, this sense bit is set when a set first bit comes 
after 9 time (about 28 % of the total bit period time elapsed). 

Most Probable Causes: 
The following list is of the known cards which can cause the problems covered in this 
procedure. The cards are listed with the highest probability first. Lines with multiple cards 
have the same probability. Cards separated by slashes are interchangeable. 

Control Unit 

A. Y1Q2 
B. Y1R2/Y1S2/Y1T2 
C. Y1P2 
D. Y1N2 
E. Yl K2/Yl L2/Yl M2 
F. Y1J2 
G. A1C2 
H. A1K2 
I. A2Q2 
J. Yl C2, Yl D2 
K. (7 - Track only) A 1 E2, A 1 L2 

Single Tape Unit 

A. Skew improperly adgusted 
B. T-A1J2 
C. T-A1J2 
D. Dirty head 
E. Read/write card 
F. Read/write head 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction 

1 Is this a single tape unit failure? 

Action 

For Models 4, 6, 8, go to 5B-OOO. 
For models 3, 5, 7, go to 5A-000. 

1 A Take the tape control offline. Operate the Change A 1 K2. 
Reset switch. Is the SKEW ERROR light 
on after a reset? 

3803-2/3420 . 
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Seq Condition/Instruction 

2 Do a Write (01) operation using the failing 
mode. Count of FCO. Write data FFO. 
Does +SKEW CHK (A1K2S12) pulse? 

3 Is +SKEW CHK (A1K2S12) always minus? 

4 Does the tape control have N RZI feature? 

5 Remove Yl N2. Does +SKEW CHK 
(A1K2S12) go minus? 

6 If not: 

Put Yl N2 back in the tape control. 

7 Remove Yl C2. Does the +SKEW CHK 
(A1K2S12) go minus? 

8 If not: 

Put Y1C2 back in the tape control. 

9 Do a LWR (with gaps, count OBO, write 
data FFO). Use the failing mode (PE, 
6250). (If NRZI mode fails, use a Read 
Op.) 

10 Check the following clock timings: 

A1C2S10 
A1C2S12 
A1C2S13 
A1C2U09 
A1C2Ull 
Are any clock timing lines at a solid level? 

11 Does the tape control fail in 6250 mode? 
(Check sense byte 6 for mode.) 

12 Does the tape control fail in PE mode? 
(Check sense byte 6 for mode.) 

13 Does the tape control fail in NRZI mode? 
(Check sense byte 6 for mode.) 

14 If not: 

15 Do a write command (Data FFO, byte 
count OBO) in NRZI mode. 

16 Sync the scope minus on -WRT AND 
TAPE OP (Y1C2U06). Set time base to 
display a complete record. Is -WRITE 
AND TAPE OP failing to pulse? 

17 Does +NRZI CHAR GATE FREQ 
(Y1C2D04) go plus during the time -WRT 
AND TAPE OP is plus? 

18' If not: 

17-160 

Action Seq Condition/Instruction Action 

Go to Seq 9. 19 Does the tape control fail in a 6250 bpi Go to Seq 37. 
write operation? (Check sense bytes 6 and 
1.1 

Change A 1 K2. 20 Do a Read or LWR (with gaps, count OBO, 

Go to Seq 7. 
write dBta FFO) in the failing mode (PE or 
6250). 

Change Y1 N2. LWR should be used if it fails. 

21 Sync the scope minus on -BOR Go to ALD CCOO1 GM6 and follow line to 

Change in order: (Y1P2J13). Does the scope fail to sync? point of failure. 
Set time base to display the complete 

1. Y1M2 record. 
2. Y1L2 
3. Y1K2 22 Is +SOME TRACK MARG ZN 1 (DOT OR) Go to Seq 26. 

(Yl M2S02) plus during sync time (-BOR)? 

Change A 1 K2. 23 Is +EXCESSIVE SKEW (DOT OR) Change A 1 K2. 
(Y1M2P13) minus all the time? 

Go to Seq 5. 24 Is -WRITE AND TAPE OP minus all the Go to ALD BW231'GF6 and follow 
time? Y1 N2J09 line back to point of failure. 

25 If not: Change in order: 

1. Yl M2/L2/K2 
2. Y1N2 
3. Y1C2 

Change A 1 C2. 
26 Are any +DEAD TRACK REGISTERS set Go to Seq 31. 

after the +SOME TRACK MARG ZN 1 
(DOT OR) (Yl M2S02) becomes plus? See 
test point chart on 17 -162. 

27 Does -SKEW ERROR (A 1 K2Pl1) become Go to Seq 33. 
active before -ROC CYCLED (Yl G2P11) 
is minus? 

Go to Seq 19. 
28 Is the -POINTER BUS and +ALMOST Change Y1 P2. 

SKEW lines active at the same time for 
Go to Seq 72. the failing tracks? See test point chart on 

17-162. 

Go to Seq 15. 29 Is -Gated PGM SYNC (Yl G2M11) good? Change Y1 P2. 
See 6250 or timing chart on 17 -163 or PE 

Recheck symptoms. 
write timing chart on 17-165, depending 
on the mode of operation. 

30 If not: Go to ALD CC121 BM6 and follow line to 
point of failure. 

Change A 1 K2. 31 Check the -NO COMP lines. Is one of Change card for late zone. 

Change Y1 C2. 

the zones coming up late? See test point 
Zone 1 - Yl M2 chart on 17-162, and the PE timing chart 
Zone 2 - Y1L2 on 17 -165 or 6250 timing chart on 
Zone 3 - Y1K2 17 -163, depending on mode of operation. 

32 If not: Go to Seq 28. 

Change in order: 

1. Y1D2 

33 Are more than two +PE WRITE SKEW Go to Seq 28. 
lines plus? See test point chart on 
17-162. 

2. Y1N2 
3. Yl M2/L2/K2 34 Are all the +PE WRT SKEW lines plus all Change Yl M2. 

the time? See test point chart on 17-162. 

17-160 
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SKEW RIC EQUALS ROC (Cont'd 17-161 

Seq Condition/I nstruction Action Seq Condition/ Instruction Action Seq Condition/ Instruction Action 

35 Is the -POINTER BUS minus at the time Change Yl P2. 50 Check +RIC RESET lines for all tracks. Go to Seq 84. 68 Are the -RECORD TRACK X lines for all Change the failing zone: 
of the error for the failing track? See test 
point chart on 17-162. 

Are any bad? See timing chart on 17-165 
and test pOint chart on 17-162. 

tracks the same? See test point chart on 
Zone 1 - Y1T2 17-162. 
Zone 2 - Y1S2 

36 If not: Go to Seq 29. 51 Compare the -NO COMP lines for each Zone 3 - Y1R2 

37 Do a Write or LWR (with gaps, count 
zone to the +6250 WRT SKEW (DOT OR) 
(Yl L2M04) See test point chart on 69 If not: Change In order: 

OBO, write data FFO) in 6250 mode. Sync 17-162. 1. Y1P2 
the scope minus on -WRITE CONDITION 
(A 1 G2G07) 20 microseconds per division. 
When doing a 6250 LWR, tape must be 
away from load point. 

52 Are the -NO COMP lines minUS at the Go to Seq 55 
time +6250 WRT SKEW (DOT OR) 
(Yl L2M04) goes plus? 

2. Y1Q2 

70 Do a Write or LWR (byte count OBO, data 
FFO, with gaps) in PE mode. Sync the 

38 Are the -PE lines (Yl Q2P05, Yl Q2M05, I Go to Seq 40. 
and Yl Q2M04) all plus? 

53 Check +STEP RIC for all tracks of the Go to Seq 81 
failing zone. Do they pulse? See test 
point chart on 17-162. 

scope minus on -WRITE CONDITION 
(A 1 G2G07) 50 microseconds per division. 
Use LWR if it will fail. 

39 If not: Change Y1Q2 

40 Are the -6250 lines (Yl Q2M07, Go to Seq 42. 

54 If not: Change the bad zone: 

Zone 1 - Y1T2 

71 Are the -6250 lines (Y1Q2M07, Go to Seq 73. 
Yl Q2P06, and Yl Q2P04) (all three) plus? 

Yl Q2P06, and Yl Q2P04) all minus? Zone 2 - Y1S2 72 If not: Change Yl Q2. 

41 If not: Change Y1Q2 
Zone 3 - Y1R2 

73 Are the -PE lines IYl Q2P05, Yl Q2M05, Go to Seq 75. 

42 Is +6250 WRT SKEW (DOT OR) Change in order: 
(Yl M2M04) solid plus during the entire 

1. Y1M2 record? 
2. Y1K2 
3. Y1L2 

43 Do all the -VFC DATA lines pulse? See Go to Seq 48. 
test point chart on 17-162. 

55 Is +GB FULL (Yl N2G08) bad? See 6250 Change Yl N2. 
timing chart on 17-164 or timing chart on 
17-165, depending on mode. 

56 Is +ECC GROUP FULL (Y1J2U07) bad? Change Y1J2. 
See 6250 timing chart on 17-164 or PE 
timing chart on 17-165, depending on 
mode. 

and Y1Q2M04) (all three) minus? 

74 If not: Change Yl Q2. 

75 Is +PE WRT SKEW (DOT OR) (Yl M2P06) Change in order: 
plus all the time? 

1. Y1M2 
2. Y1L2 
3. Yl K2 

44 Check the -DEVICE BUS IN to OF lines Go to Seq 62. 
for the failing tracks. Are they good? See 
6250 timing chart on 17-163, and test 
point chart on 17-162. 

57 Is -TAPE OP (Yl P2M03) plus? Change A 1 K2. 

58 Is +A+ B 3 25-75 (Y1 N2J04) at a solid Change Y1J2. 
level? 

76 Check the -VFC PRIME DATA lines for Go to Seq 79. 
all tracks. Do they pulse? See 17-162. 

77 Do all tracks fail to pulse? Go to Seq 64. 

45 Compare the -BUS IN lines from the tape Change in order: 
unit to the -DEVICE BUS IN TO OF 

1. Y1C2 
timing charts. Are they the same? See 

2. A2D2 6250 timing chart on 17-162. 

46 Does the tape control have the device Change in order: 

59 Does -WRITE OSCILLATOR (Y1P2U12) Go to Seq 81. 
pulse during the first part of the 
preamble? 

60 Does -CLOCK SYNC FREQUENCY OSC Change Yl P2. 
(Yl P2U07) pulse? 

78 Change the bad zone. Zone 1 - Y1T2 
Zone 2 - Y1S2 
Zone 3 - Y1R2 

79 Do all the -VFC DATA lines pulse? See Go to Seq 81. 
test point chart on 17-162. 

switch feature? 1. Y1C2 
2. A2D2 

61 If not: Change A 1 K2. 80 If not: Go to Seq 88. 

47 If not: Go to 18-010. 
62 Are all -VFC DATA lines failing to pulse? Go to Seq 66. 

See test point chart on 17-162. 
81 Compare the -RECORD TRACK X lines Go to Seq 92. 

for all tracks. Are any different? See test 

48 Do all the -VFC PRIME DATA lines Go to Seq 50. 63 If not: Change the failing zone: point chart on 17-162. 

pulse? See test point chart on 17-162. Zone 1 - Y1T2 82 Does -STEP CTR LTH (Y1J2P12) pulse? Change in order: 

49 Change cards for bad zone group. Zone 1 - Y1T2 
Zone 2 - Y1S2 

Zone 2 - Y1S2 
Zone 3 - Yl R2 

1. Y1M2 
2. Y1L2 

Zone 3 - Y1R2 
64 Does + LOW GAl N (Yl P2U 12) go plus Change A2Q2. 

3. Y1K2 

during the preamble and stay plus through 83 If not: Change Y1J2. 
the postamble? 

65 If not: Go to Seq 90. 
84 Are all +RIC RESETS bad? See 17-162. Go to Seq 64. 

85 Is +RESET I CNT (Y1J2Pl0) at a solid Change Y1J2. 
66 Does -WRITE OSCILLATOR (Y1Q2Bl0) Go to Seq 68. level? 

pulse? 
86 Is +RESET FORMAT LTCHS IY1J2S09) at Change Yl J2. 

67 If not: Change A2Q2. a solid level? 

3803-2/3420 
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SKEW RIC EQUALS ROC (Cont'd) 17-162 

Seq Condition/lnstr,lJction Action TEST POINT CHART FOR SKEW ERRORS 
87 If not: Change the bad zone: 

Zone 1 - Y1T2 
Zone 2 - Y1S2 ALL CARDS ARE IN THE Y1 PANEL ZONE 1 ZONE 2 ZONE 3 

Zone 3 - Yl R2 UNLESS OTHERWISE NOTED P 0 5 2 6 7 1 3 4 

88 Are any +DEAD TRACK REGISTERS 'set? Go to Seq 90, 
See test point chart on 17-162, -DEVICE BUS IN TO OF T2S04 T2M04 T2D13 S2M04 S2S04 S2D13 R2M04 R2S04 R2D13 

89 If not: Change the bad zone: -SYNC TRK X P2J06 P2D02 P2U02 P2U13 P2D05 P2J03 P2S04 P2M08 P2P12 

Zone 1 - Y1T2 
Zone 2 - Y1S2 

-VFC DATA T2Ul0 T2G09 T2D07 S2G09 S2Ul0 S2D07 R2G09 R2Ul0 R2D07 

Zone 3 - Y1R2 -VFC PRIME DATA T2U13 T2G08 T2B05 S2G08 S2U13 S2B05 R2G08 R2U13 R2B05 

90 Check -RECORD TRACK X lines. Are any Change in order: 
lines at solid level? See test point chart 1. Y1Q2 
on 17-162, 2. Y1P2 

+STEP RIC T2U12 T2M02 T2D12 S2M02 S2U12 S2D12 R2M02 R2U12 R2D12 

+RIC RESET M2Pl0 M2U13 M2U07 L2Pl0 L2U13 L2U07 K2Pl0 K2U13 K2U07 

91 If not: Change the bad zone: -POINTER BUS G2Pl0 G2B12 G2M08 G2D13 G2M05 G2M07 G2M02 G2P02 G2P05 

Zone 1 - Y1M2 
Zone 2 - Yl L2 -ALMOST SKEW G2P09 G2J13 G2P07 G2G12 G2P03 G2P06 G2B13 G2G04 G2P04 

Zone 3 - Yl K2 
-NO COMP M2D03 L2D03 K2D03 

92 Are any at a solid plus or solid minus Change in order: 
level? 1, Y1Q2 

-RECORD TRACK X P2P04 P2Pll P2U05 P2Ul0 P2D07 P2Dll P2S05 P2Gl1 P2U09 

2. Y1P2 +PE WRITE SKEW M2M09 M2P07 M2P04 L2M09 L2P07 L2P04 K2M09 K2P07 K2P04 

93 Is -SAMPLE HOB (Yl N2D06) pulsing? Change the bad zone: +DEAD TRACK REGISTER P2G03 P2B05 P2U03 P2Ul1 P2B02 P2D04 P2S09 P2S13 P2M09 
Zone 1 - Y1T2 
Zone 2 - Y1S2 
Zone 3 - Yl R2 

-BUS IN (from primary device 
*D2S07 *D2M05 *D2Gl0 *D2J06 *D2Ml0 

interface) (*A2 PANEL) (See Note) 
*D2D06 *D2J09 *D2G12 *D2G08 

94 Is -NO COMP P-5 (Y1M2D03) failing to Change Yl M2, 
pulse? 

-BUS IN (from secondary device 
*D2M03 *D2P05 *D2P04 *D2Pl0 *D2J12 *D2B04 

interface) (*A2 PANEL) 
*D2Dl0 *D2M12 *02004 

95 Is -NO COMP 1-4 (Y1K2D03) failing to Change Yl K2. 
pulse? - TIME SENSE X Y1T2 Y1T2 Y1T2 Y1S2 Y1S2 Y1S2 Y1R2 Y1R2 Y1R2 

96 Is -NO COMP 2-7 (Y1L2D03) failing to Change Yl L2. U05 M03 Dl0 M03 U05 Dl0 M03 U05 010 

pulse? 

97 If not: Change Yl N2, 
-IBG BRANCH P2M07 

+SOME TRACKS MARG ZN 1 M2S02 

+EXCESSIVE SKEW (DOT OR) M2P13 

-WRT AND TAPE OP N2J09 

-ROC CYCLED G2Pll 

-GATED PGM SYNC G2Ml1 

+PE WRT SKEW (DOT OR) M2P06 

+WRT SKEW ERROR N2B12 

+6250 BPI WRT SKEW (DOT OR) M2M04 

+NRZI WRT SKEW (DOT OR) C2J04 

Note: Scope these same pins if the tape control has selection logic, 

17-162 
t." CopYright International BUSiness Machines Corporation 1976. 1979 
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6250 WRITE TIMING CHART 17-163 

Data . 
Preamble ) Residual CRC ) Postamble 

Sync-Write and Tape Op A1F2G13 

I' • I , I I 
-Device Bus In P Y1T2S04 

-Device Bus In 0 Y1T2M04 

-Device Bus In 1 Y1R2M04 

-Device Bus In 2 Yl S2M04 

-Device Bus In 3 Yl R2S04 

-Device Bus In 4 Y1R2D13 

-Device Bus In 5 Y1T2D13 

-Device Bus In 6 Y1S2S04 

-Device Bus In 7 Y 1 S2S04 

- Time Sense Track X 
------------------------------~I/~----------------------~ 

~--~I/~--------------------------------------------------------------------~I~/----------------~I 
-BOR Y1P2J13 
------------------------------~II ~----------------------~ 

~ __ ~/~/--------------------------------------------------------------------~I~/------------____ ~r 
+Step RIC Track X 

nlllllllnlllmlllllnll·HfilUllIl till niH III n III ~IIIII mnll·nUIlUlIIIIIIIIIIIlUllllllllmUlIl 
~I----~/~I--------------------------------------------------------------------~/~/------------------­

------------------------------~I~/----------------------~" 
-Sync Track X 

-Record Track X 
------------------------------~I~/--------------------------~ 

~~/--------------------------------------------------------------------~'rl-------------------
-ROC Cycled Y1G2Pll 
----~------------------------~Irl----------------------------~'~/--------~ 

L-__ ~ ______________________________________________________ ~,~,-------------------

_-_G_at_ed __ pr_og_ra_m_S_y_nc __ Y1_G_2_M_ll ____________ ~I~/----________________________ ~,/~---------wUm.:II:I~I~I~·~II:lI~J----------------------------------------------------~'~/-------------------

3803-2/3420 
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6250 WRITE TIMING CHART (Cont'd) 17-164 

-Device Bus In P Y1T2S04 

-Write Condition A 1 G2G07 
, I 

~ ________ ~I~I ______________________________________ ~,,~------~r-
-Reset Format Latch Y1J2S09 

I ' I 

-GB Full Y1 N2G08 , I 

+ECC Group Full Y1J2U07 
I I ~--------------~I~I __________ ~n~ __ ~n'__ ______ ~n'__ __ ~n~ ____ ~ 

- - - I ~I --------

+Sample HOB Y1K2G11 
I I 1111111111111111 " 11111111111111111111111111111111 " 1111 " II L II " I " I " " I ~--------------~" 

- No Comp Zone X 
I I 

, 1--1 ----.Ulllllllllllllllllllllllllllllllllllllllllllllllill111111111' 'II L 
-VFC Data Trk P Y1T2U10 

I I 
~---'-------'I"""'IIr-MI"111111I 1111111111111111111111111111 1111 1111 II 1111 1111111"111111111111 I I 1 

-VFC Data Trk 0 Y1T2G09 
, I 

'----_-..JIIII"1111111 11111111111111111111111111 III III III ·11111111111"11111111111111 
-VFC Data Trk 1 Y1 R2G09 

I P L.....--_---'IIII " III rill III 1111 III 1111 III 1111111 II 1111 III 11111 1111111" 111111111111 I I I 
-VFC Data Trk 2 Y1 S2G09 

I I '---_---JIIII"1111111 11111111111111111111111111 111111 III 11111111111"111111111111111 
-VFC Data Trk 3 Y1R2U10 

I I '----_---'"11"111"11 III 111111111 1111 11111111111 1111111 III 11111 1111111"111111111111 I I 
-VFC Data Trk 4 Y1 R2D07 

( I 1---_---11111"1111111 1111111 III 1111 III 1111111 II I I III 1111111 1111111"111111111111 I I I 
-VFC Data Trk 5 Y1T2D07 

I I '---__ ---..11111"1111111 11111111111111111111111111 II 111111111111111111"111111111111111 
-VFC DiJta Trk 6 Y1S2U10· 

I I '---_...--1'"1"1111111 III 1111 III 1111 III 1111111 II III III 111111 1111111 / 111111111111 I I I 
-VFC Data Trk 7 Y1 S2D07 

I I '---_--'1111"1111111 1111111 III 1111 III 1111111 III II III III 1111111111"111111111111 I I I 

3803-2/3420 
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PE WRITE TIMING CHART 17-165 

-Write and Tape Op A1F2G13 

Preamble ~ f-__ 4_0_Z_er_os __ ....1......_.l...-__________ D_a_ta_14_B_Yt_es ___________ L---L ____ P_os_ta_m_bl_e ----J ).~ ___ 4_0_Ze_ro_s __ ---' 

~-~" ,~,-------------------------------------------~,~,---------------Device Bus In To OF Trk P,O-7 , ---------u-u-u-
- Write Condition A 1 G2G07 

"' • ! 
~-----~,~,-------------------------------------------~,~,-------------~ 

-Gated Program Sync Y1 G2M11 
~------~'~I--------------~,~,-------------------------------------------~,~,--------------~ - Time Sense Track P,O-7 

- VFC Data Track P,O- 7 • • • • -VFC Prime Track P,O-I 

-Sync Track P,O-7 

-Record Track P,O-7 

-No Comp 1,2,3 

+Sample HOB Y1K2G11 

+ECC Group Full Y1J2U07 

-BOR Y1P2J13 

-GB Full Yl N2G08 

+RIC Reset Track X 

-No Comp Zone 1,2,3 

3803-2/3420 

,~,--------------~" 

~ -~------------------------------------------~,~,---------------
----'1 ~ Falls Approx. 6 Zeros Into Preamble 

"1 I I I I 'rf~--~~--~--------------------------------------------~~~~~~~" 
, , 
~------------~,~,---~-_r-,_-.-_,-_r-,_-.__,-_r-,_-~_,-_r-,--~--------------~,~,----------------

, , ~------------~'~'~~----------------------~~------------------------------~" 
_/ ____ 1 Rises Approx 6 Zeros Into Preamble 

, , 
~ "--------------------------------------------------------------~"~-----------------

---~--,I- ~ Falls Approx 8 Zeros Into Preamble 

"~------------~"~-------------,u'--.--,---r--,--~~-~-~-~~--~--~--~~-~-~--~~-~~" 

,~,--------------~,~,-------------~~II-~I--L-~--L-~--L-~-L-~-_L_~~L_~ _ _L_~~L__L __ _L __ ~,~,~---L-~-L-~---L--~ 

~ 
, , 
, I , , 

~ ~----------------------------------------------------------,~,--------------------

, , 

' , , , L-_____________________________________________ ,~,--------_______ ___ 

, , I , 

I1111111111111111111111111111111111111111111111111 r ' 1111111111111111111 

17-165 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 

SKEW ERROR 

Sense byte 3, bit 2 is set when excessive skew (any 
RIC is equal to the ROC). is detected during a PE 
Write, PE Read or Read Backward, 6250 BPI Read 
or Write, or a NRZI Write operation. 

A. PE Write - skew is set if the RIC exceeds the 
ROC by four counts on any track. 

B. PE Read or Read Backward - skew is not set 
under normal condition. Almost skew is 
recognized when RIC is greater than ROC by 

Step ROC 004 t-. 

- Tap~ Op A G02 ..... 

Y1N2 

CB421 

Record 1 POS" 

+ RIC Reset 1 Pl0 

-Record 3 U12 ..... 

+RIC Reset 3 U13 

-Record 4 S07 " 

+RIC Reset 4 U07 

B04 ROC Image 2A S03 "-

B07 -ROC Image 4A SOS "-

"- 0 13 - ROC Image 3A Ml0" 

Bl0 -ROC Image SA POg .... 

P13 Record 2 POS 
Y1K2 

+ RIC Reset 2 Pl0 

LJ - Record 6 U 1 2 ~ 
Skew 

+ RIC Reset 6 U13 
Bliffer 

3 
- Record 7 S07 ..... 

+ RIC Reset 7 U07 
Zone 3 

S03 

P04 
C0311 4-

S05 

C0321 
3.fQ2 

MID,.... 
C0331 

1~ P09 .... C0341 

~ Record P POS ~ ~ Yl L2 Y1M2 
+ RIC Reset P Pl0 

U -Record 0 U12~ U Skew +RIC Reset 0 U13 Skew 
Buffer 

- Record 5 S07 " Buffer 
2 

+RIC Reset 5 U07 '0"""" '''0-Zone 2 Zone 1 1 
S03" 

7~ S05 ..... ~ 
r - - - -, BW241 

CD211 COllI I I 
C0221 P07 MlO" C0121 

5 P07 I I 

C0231 
6 I-- 0-

i ExceSSIve Skw Zn 3 

2~ 
C0131 

P~ 
I 

C0241 P09 "- C0141 I I 

14 counts. This condition sets the DEAD TRACK 
register which does not recognize RIC for that 
track and allows ROC to cyele. If the DEAD 
TRACK register recognizes RIC or is not set, 
skew error is then set when RIC is greater than 
ROC by 30 counts. 

'-- 1 

C. 6250 Write - skew is set when RIC is greater 
than ROC by 14 counts. Skew is only checked 
during the preamble. 

D. 6250 Read - skew is not set under normal 
condtions. Almost skew is recognized when 
RIC is greater than ROC by 26 counts. This 
does not recognize RIC for that track and allows 
ROC to cycle. If the DEAD TRACK register 
recognizes RIC or is not set, skew error is then 
set when RIC is greater than ROC by 30 
counts. 

E. NRZI - skew is the time lapse between reading 
the first and last bit of a data byte. On a NRZI 
Write, skew is set when first bit comes after 9 
time (about 28 % of the total bit period time 
elapsed). 

00 o o o 

/ 
CN031 
CN041 
CNOSI 

\ 

+ N Rli Pulse Tk 4 -Y1D2 
5 NRl 

6 

7 

P 

0 

1 

2 

3 

- N RZI Mode S05 "-

CN061 
'---

000 

+ EJ<cesslvft Skw Zn 2 I 
I I 

-t ExceSSive Skw In 1 I A1K2 
I I 
I I r --, PE I 

+PE Wrt Skw P M09 ~ 
I I -Wrt & Tape Or JOg" r---

I ~ I I 

./ +PE Wrt Skw In 1 I Y1N2 I-- Y1N2 

1 
+PE Wrt Skw 0 P07 OR 

W I -PE Mode Jl1" 
I I 

~ +PE Wrt Skw 5 P04 
I A OR I I 

I Jl0 
C0151 I Y1N2 " CB431 ~ 

B12 t I 
'--- I + PE Wrt Skw N 

+ PE Wrt Skw 2 M09 rvii:"2 I CB431 
+Wrt Skw I t 

+PE Wrt Skw In 2 I I I 
2/ +PE Wrt Skw 6 P07 

C0251 ~ 
I 6250 ~0401 

~ +PE Wrt Skw 7 P04 I 6250 Mode J07 
_..J 

I Y1N2 -
I -Wrt & Tape Op JOg "-- I +6250 A 

+PE Wrt Skw 1 M09 ~ I 
Y1K2 +PE Wrt Skw In 3 I Wrt Skw J06 Yl " ./ + PE Wrt Skw 3 P07 N CB431 

3 I C 4 1 

"-... + PE Wrt Skw 4 P04 ~ I C0351 • (Once you get G.B Full. you 
'---- -;6250 Mode J07 ..... mhlt..llt checking Wrt Skew) 

Y1N2 r--
- Wrt Tape Op JOg" A 

: 1 ..... f- OR 

I 

I 
A 

+6250 Wrt CB431l 
Skw In 1 Y1M2 I 4 +6250 Wrt 

M04 Skw In 1 I 
C0151 I 

+ 6250 Wrt I 
Skw Zn 2 Y1K2 

5 +6250 Wrt I 

CD251 
M04 Skw In 2 I I 

I I 
+ 6250 Wrt I 
Skw Zn 3 Yl L2 I 

I 

6 +6250 Wrt I 

J13 -NRZ Rd Data Bit 4 CD351 
M04 Zn 3 I I 

I I 
Jll 5 

~ 
~D~02J 

NRZI 

G07 6 G03" 
First Bit 

Y1C2 Y1C2 
J04 

G09 7 + Block N RZ Ones U04 

~ 
A NRl +NRl Wrt 

Y1C2 NRl 
B13 P rCKOOll N f-

Skw Chk 

/ 
NRZ 

G13" OR ----t::.~ 
G02 0 

1 
A 

Bl1 1 
CN251l 

MQ;> 2 

G13 3 
Lc,. Y1C2 

Pll -Set NRZI First Bit L...t::. A 
NRl 

-Wrt & Tape Op U06" 
I-

OR 

NRZ Char Gate Freq D04 Y1C2 -After Nine Time ,..,. A 
NRZ CN2S1 
CN231 

o OOO()O o o 000 o 00 
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READ/WRITE VERTICAL REDUNDANCY CHECK (VRC) 17-.168 

From 14-000. 17-010. 17-410 Seq Condition/I nstruction Action Seq Condition/Instruction Action 

ERROR DESCRIPTION: 
Sense Byte 3. Bit 0 is set: 
1. During a 6250 bpi Read operation. when two track error pointers are not set and the 

7 Does the tape control run without a VRC Change Y1J2. 
error? 

28 Are you getting -GB PTR for any track? Go to 17-700. 
(See Chart 1 on 17-171.) 

ECC (Error Correction Code) cannot find the track to correct. 8 Is -PE2 SLD (Y1Q2G03) at +6 volts? Go to Seq 11. 29 Are you getting -6250 bpi check for any Go to 17-700. 
2. During a 6250 bpi Write operation. when the hardware error pointer and the ECC do 

not point to the same track on a single track error. 
3. During a PE operation. when a VRC (Vertical Redundancy Check) is detected without 

9 Is +PE MODE (A1K2Ull) minus? Change Y1Q2. 

10 If not: Go to Seq 111. 

track? (See Chart 2 on 17-171.) 

30 If not: Change Y1J2. 

dead track or pointer information. 
4. During a NRZI Read or Read Backward operation, when a VRC that cannot be 

corrected occurred. 
The VRCR (Vertical Redundancy Check Register) is an error detection circuit that checks the 
vertical parity (across the width of the tape) of each byte. 

11 Is +SET R/W VRC ERROR (Y1J2U09) Change in order: 
always plus and not pulsing? (A plus 100 

1. Y1J2 ns pulse is a normal set pulse.) 2. Y1C2. 

31 Do a LWR (8B) with gaps with tape away 
from load point. Byte count OBO. Write 
data FFO. For gaps, jumper A 1 S2G08 to 
ground. 

12 Is +SET R/W VRC ERROR (Y1J2U09) Change in order: 32 Sync plus on -IBG BRANCH (Yl P2M071. 
Most Probable Causes: 
The following list of cards can cause the problems covered in in this procedure. The cards 
are listed with the highest probability first. Lines with multiple cards have the same 

always minus? 1. A1K2 
2. Y1N2 

33 Is -ORC GATE (A1G2J07) good? (See Change A1G2. 
timing chart on 17-023.) 

probability. Cards separated by slashes are interchangeable. 
Control Unit Single Tape Unit 
A. Y1F2 A. Erase head 

13 Sync minus on -SET I CNT CMPR 
(Y1J2G03l. 

34 Is -READ AND TAPE OP (A1F2J13) Change A 1 F2. 
plus? 

B. V1 K2/Yl L2/Yl M2 B. Read card 14 Are there eight or more pulses in the first Go to Seq 16. 35 Is -STAT BIT 2 TO DF (A 1 K2U09) Change A2T2. 
C. Y1J2 group of pulses on +SET I CNT minus? 
D. Y1N2 
E. A1F2 

(Y1F2U02)? 
36 If not: Change A1K2. 

F. Yl R2/Yl S2!Y1T2 
G. Y1H2 

15 If not: Go to Seq 22. 
37 Do a LWR (8B) with gaps with the tape 

H. Y1G2. Y1C2, Y1P2 
I. A1K2. Y1D2. A1C2. A1G2 
J. A1E2, A1H2. A1L2. A2Q2. A2T2. Y1Q2 
K. A2R2 (NRZI) 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 

16 Does the last +SHIFT S2 (Y1J2J13) of Go to Seq 107. 
the first group stay plus for a longer 
duration than the previous pulses (up to 
eight plus transitions) or are there more 
than eight plus transitions? 

at load point, or a PE Mode Set (C3) 
followed by a Write (01) from the CE 
panel. Byte count OBO. Write data 'FFO'. 
(LWR with gaps, jumper A 1 S2G08 to 
ground.) 

Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

1 Is this a single tape unit failure? For Models (4, 6, 8). go to 5B-000. 
For Models (3, 5, 7), go to 5A-000. 

lA Can the tape control read a prewritten Go to Seq 31. 
tape forward and backward without a 
VRC error? Use Read Only tape (first 
seven files only). 

2 Does the tape control fail only on the Go to Seq 88. 
Read Backward command? 

3 Does the tape control fail only on the Go to Seq 83. 
Read Forward command? 

17 Is -WRITE OR READ FORWARD Go to Seq 85. 
(Yl H2U07) plus? 

18 Is +READ FORWARD (Y1J2D03) minus? Change Y1J2. 

19 Sync plus on -IBG BRANCH (Y1 P2M07) 
(20 us/division). 

20 Is +SET XL T BUFFER (V1 N2G04) bad? Go to Seq 74. 
Should be 26 groups of four pulses 
followed by a large group of pulses 
(approximately 150) when using LWR with 
gaps and a byte count of OBO. 

21 If not: Go to Seq 62. 

38 Sync minus on -WRITE CONDITION 
(A1G2G07) (50 ns per division). 

39 Is -PE2 SLD (Y1Q2G03) at +6 volts? Change Y1Q2. 

40 Is +SET R/W VRC (V1J2U09) always Change in order: 
plus (+100 ns pulse on error)? 1. Y1J2 

2. Y1C2 

41 Is +SET R/W VRC (Y1J2U09) always Change A1K2. 
minus (+ lOOns pulse on error)? 

42 Is -CORRECT TRACK 8 ONLY Change Y1J2. 
(V1J2M02) minus at time SET R/W VRC 
(V1J2U09) is plus? 

4 Does the tape control fail only in PE Go to Seq 37. 
mode? 

22 Is there only one pulse on -SET I CNT Go to Seq 27. 
COMPARE (Y1J2G03)? 

43 Is -READ CYCLE (A 1 F2B05) bad? (See Change A 1 F2. 
PE timing chart on 17-178-2.) 

5 Does the tape control fail only in NRZI Go to 17-310. 
mode? 

23 Adjust time base on the scope so all 
pulses on -COUNT EQUAL I (Y1 F2S03) 

44 Is -FB DATA OR ALL ONES (Y1 H2U09) Go to Seq 59. 
good? (See PE timing chart on 17-178-2.) 

6 Do a LWR (8B) with gaps with tape away 
from load point or a Write operation (01) 
in 6250 bpi mode (byte count of OBO) at 
the CE panel. Write data FFO. For gaps, 
jumper A1S2G08 to ground. 

can be seen for one record. Place the 
scope on X10 magnifier and look at the 
second minus transition. 

24 Does -COUNT EQUAL I (Y1 F2S03) fail to Change Y1 F2. 
pulse? 

45 Is +SAMPLE HDB (Y1K2G11) bad? (See Change Y1 N2. 
PE timing chart on 17-177.) 

46 Is -ECC GB ADR 4 (Y1J2S03) bad? (See Change Y1J2. 
PE timing chart on 17-178-2.) 

25 Does -COUNT EQUAL I (Y1 F2S03) go Change Y1J2. 
minus when +SHIFT S2 (Y1J2J13) goes 
plus and stays plus? 

47 Is +END OF DATA PWR (Y1H2M09) Go to Seq 53. 
bad? (Goes plus approximately 550 ns 
after end one on DEVICE BUS IN TO DF.) 

26 If not: Go to Seq 16. 48 Is -GB ADR CTR 1 (Y1 K2J06) bad? (See Change Yl N2. 
PE timing chart on 17-177.) 

27 Sync plus on -IBG BRANCH (Y1P2M07). 
49 Is -GB ADR CTR 2 (Y1 N2G07) bad? (See Change Y1 N2. 

PE timing chart on 17-177.) 

17-168 
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READ/WRITE VERTICAL REDUNDANCY CHECK (VRC) (Cont'd) 17-169 

Seq Condition/Instruction Action Seq Condition/ Instruction Action Seq Condition/Instruction Action 

50 Is -ECC GB ADR 1 (Y1J2Ul0) bad? (See Change Y1J2. 
PE timing chart on 17-178-2.) 

51 Is -ECC GB ADR 2 (Y1J2S11) bad? (See Change Y1J2. 
PE timing chart on 17-178-2.) 

76 Are any tracks bad? Change bad card per Chart 3. 

77 Scope +EOD OR PE (Y1 H2P04). Is it Go to Seq 79. 
bad? (Should go plus before -IBG 
(Yl P2M07).) 

102 Scope -FORMAT CHAR TRK x (See 
Chart 7 this page and 6250 timing chart 
on 17-175.) 

103 Are any FORMAT CHAR TRKS bad? Go to Seq 105. 
52 If not: Go to Seq 66. 78 If not: Go to Seq 62. 104 If not: Change Yl N2. 

53 Scope -FORMAT CHAR TRK x. (See 
Chart 7 on 17-171 and PE timing chart on 
17-176.) 

79 Is +RESET VOTE LATCHES (Y1J2U13) Go to Seq 71. 
good? Check from -IBG to -IBG (see 
6250 timing chart on 17-173). 

105 Is more than one FORMAT CHAR TRK Change Y1 N2. 
bad? 

54 Does one or more fail to pulse? Go to Seq 56. 80 If not: Go to Seq 96. 
106 If not: Change bad card per Chart 7. 

55 If not: Change Yl H2. 

56 Scope +DEVICE BUS IN to DF (see Chart 
6 on 17-171 and PE timing chart on 
17-176.) 

81 Scope -SR2 BITS (Chart 5). Are any bits Go to Seq 92. 
bad? 

82 If not: Go to Seq 102. 

107 Is -ECC GB ADR 1 (Y1J2Ul0) bad? (See Change Y1J2. 
6250 timing chart on 17-172.) 

108 Is -ECC GB ADR 2 (Y1J2S1 1) bad? (See Change Y1J2. 
6250 timing chart on 17-172.) 

57 Is one or more bad? Change bad card per Chart 6. 83 Do a READ FORWARD command. Is Change Yl F2. 
+READ FWD (Y1J2D03) plus? 

109 Is -ECC GB ADR 4 (Y1J2S03) bad? (See Change Y1J2. 
6250 timing chart on 17-172.) 

58 If not: Change bad card per Chart 7 on 1 7-171 
and Seq 53. 84 Is -WRITE OR READ FORWARD Change Y1J2. 

(Y1J2M12) minus? 
110 If not: Go to Seq 74. 

59 Is -XOUTA BIT 1 ALU2 to OF Change A2Q2. 
(A2Q2G09) plus? 85 Is -XOUTA BIT 1 ALU2 TO DF Change A2Q2. 

(Y1 H2M12) plus? 

1" Is +COMBINED R/W VRC ERROR Change A 1 K2. 
(Y1 N2P13) solid minus? 

60 Is -STAT BIT 1 START WR RD Change A2Q2. 
(A2Q2B03) plus? 86 Is -STAT BIT 1 START WR RD Change A2Q2. 

(Y1 H2P12) plus? 

112 Is +SET R/W VRC (DOT OR) (Y1J2U09) Change Y1 N2. 
solid minus? 

61 If not: Change Y1 H2. 
87 If not: Change Yl H2. 

113 If not: Change Y1C2. 

62 Scope -XLATE BFR TK test points (see 
Chart 4 on 17-171 and 6250 timing chart 88 Do a READ BACKWARD (OC) command. 
on 17-174). 

89 Is +READ FORWARD (Y1J2D03) minus? Change Y1 F2. 
63 Is data from -ZLATE BFR TK good? Go to Seq 81. 

90 Is -WR OR RD FWD (Y1J2M12) plus? Change Y1J2. 
64 Is data from -XLATOR BUFFER OUT bad Go to Seq 107. 

in more than one track? 91 If not: Change Y1 H2. 

65 If not: Change bad Xlator buffer card per Chart 92 Are all SR2 bits bad? Go to Seq 94. 
4. 

93 If not: Change bad card per Chart 5. 

66 Scope -SR2 REG test POints (Chart 5 on 
17-171) All bit lines should be plus. 94 Is -RESET S1 AND S2 (Y1J2S07) Change Y 1 F2. 

pulsing? 
67 Are all bits bad 7 Go to Seq 69. 

95 If not: Change Y1 F2. 
68 If not: Change Y1 F2. 

96 Does +A3 or B3 (Y1J2B10) fail to pulse? Change Y1J2. 
69 Scope -RESET S1 AND S2 (Y1J2S071. Is Change Y1 F2. 

this line pulslng 7 97 Does +A 1 or Bl (Y1 J2B07) fail to pulse? Change Y1 J2. 

70 If not: Change Y1 F2. 98 Is +SAMPLE HDB (Yl K2Gl1) bad? (See Change Yl N2. 
6250 timing chart on 17-175.) 

71 Is +SAMPLE HOB (Y1 K2G11) bad? (See Change Y1 N2. 
PE timing chart on 17-177) 

99 Is +GT ROC ADDR TO HOB (Y1 N2D07) Change in order: 
bad? (See 6250 timing chart on 17-173.) 

1. Y1N2 
72 Is +GT ROC ADDR TO HOB (Y1N2D09) Change Y1 N2 2 Y1K2 

bad 7 (See timing chart on 17-173.) 

73 If not: Change Y1 N2 
100 Is +RESET VOTE LATCHES (Y1J2U13) Change in order: 

pulsing? 
1. Y1J2 

74 Is +ECC GROUP FULL (Y1J2U07) good? I Change Y1 N2 
(Should be only four plus pulses dUring 
data time. I I 

2 Y1P2 

101 If not: Change in order: 

1. Yl P2 
75 Scope and compare -VFC DATA for all 2. Y1J2 

tracks (Chart 3). 

17-169 
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READ/WRITE VERTICAL REDUNDANCY CHECK (Cont'd) 17-170 

Chart 1 Chart 3 
-SR2 REG 

Chart 7 

-GB PTR -VFC DATA 
CARD Y1F2 

-FORMAT CHAR 

TRACK TEST POINT P Y1T2Ul0 
BIT PINS 

TRK TEST POINT 

P Y1M2G12 0 Y1T2G09 p None 
ParB Y1M2G07 

0 Y1M2J12 1 Yl R2G09 0 G02 
0 Yl M2M07 

1 Y1K2G12 2 Y1S2G09 1 G05 
1 Y1K2G07 

2 Y1L2G12 3 Y1R2Ul0 2 GOB 
2 Yl L2G07 

3 Y1K2J12 4 Y1R2D07 3 Gll 
3 Y1K2M07 

4 Yl K2Jll 5 Y1T2D07 
-

4 G07 
4 Y1K2M03 

5 Yl M2Jll 6 Y1S2Ul0 5 G09 
5 Yl M2M03 

6 Y1L2J12 7 Y1S2D07 6 Gl0 
6 Yl L2M07 

7 Y1L2Jll 7 G12 
7 Yl L2M03 

Chart 4 

Chart 2 Chart 6 

XLATOR BFR TK 

Bit 
XLATOR Buffer Card 

and Pin 

-6250 BPI 

TRACK TEST POINT 

-DEVICE BUS IN TO OF 

BIT TEST POINT 

P Y1M2G02 
P Yl H2J02 P Y1T2S04 

0 Yl M2813 
0 Y1H2J03 0 Y1T2M04 

1 Y1K2G02 
1 Y1H2J04 1 Yl R2M04 

2 Yl L2G02 
2 Y1H2M07 2 Y1S2M04 

3 Y1K2813 
3 Y1H2M03 3 Y1R2S04 

4 Yl K2D13 
4 Y1H2Gl0 4 Y1R2D13 

5 Y1M2D13 
5 Y1H2Jl1 5 Y1T2D13 

6 Yl L2813 
6 Y1H2D12 6 Y1S2S04 

7 Yl L2D13 
7 Y1H2D13 7 Y1S2D13 

3803-2/3420 
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NOTES: 17-171 
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6250 TIMING CHART 17-172 

Data 

Preamble ) Residual CRC ) Postamble 

Sync-Write and Tape Op A 1 F2G 13 

I I I , I , 

-Device Bus In P Y1T2S04 

-Device Bus In Q Y1T2M04 

-Device Bus In 1 Y1 R2M04 

-Device Bus In 2 Y1S2M04 

-Device Bus In 3 Y1 R2S04 

-Device Bus In 4 Y1 R2D13 

-Device Bus In 5 Y1T2D13 

-Device Bus In 6 Y1 S2S04 

-Device Bus In 7 Y1 S2D13 

-Group Buffer Full Y1 N2G08 
I , 

0 0 U 

LJ 

+ECC Group Full Y1J2U07 , , , , n n n n I , 

1'- Y1J2Ul0 
-ECC GB Adr x 2 - Y1J2S11 14 - Y1J2S03 I I I I I 1 I 1 1 1 

~ 
I J I , I , 

Ar ~ 
I 
I 

nJl.fUl 

3803-2/3420 
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6250 TIMING CHART (Cont'd) 17-173 

Preamble l ResIdual CRC ( 
~------~)~~~--~~~~--~--~--~~--~~)------~ 

Postamble 

-Device Bus In P Y1T2S04 

-VFC Data Trk P Y1T2U1 0 1 I 
I--_--....JIIII"IIIIIII 1111111 1111 1111 111111111 1111 1111 1111 " 1111 """1""""""" I I I 

-VFC Data Trk 0 Y1T2G09 
I , 

L--_----JIIII"I1I1111 1111111 1111 1111 11111111111 III III III 1111 11""1""""""11 I I 
-VFC Data Trk 1 Y1 R2G09 

I I I--_----JI II 1"11 II II I III "" III 1111 III 11111" II 1111 111111111111111"111111111111 I I I 
-VFC Data Trk 2 Y1 S2G09 , I 

'"--_----1"""1111111 III "" 1111 1111 11111111111 III III III 11111111111"111111111111 I I 
-VFC Data Trk 3 Y1R2U10 

I I L---_----JIIII"IIIIIII 111111111111 1111 11111111111 1111111 111111111111111"111111111111 I I 
-VFC Data Trk 4 Y1 R2D07 

I I 
'"--_----11111"1111111 1111111 III "" III 1111111 II I I III 1111111 1111111"111111111111 I I I 

-VFC Data Trk 5 Y1T2D07 I 1 
L..--_----.JIIII"IIIIIII III "" "" 1111 11111111111 II I I I" I" III 1111111"111111111111 I I I 

-VFC Data Trk 6 Y1 S2U 1 0 I I 
'----_--11111"1111111 1111111 III 1111 III 1111111 II "I III " 1111 1111111"111111111111 I I I 

-VFC Data Trk 7 Y1 S2D07 I 1 L..--_--IIIII"IIIIIII III 1111 III 1111 III 1111111 III II III "I III 1111111"111111111111 I I I 
_+R_ese_t V_ot_e L_atc_hes_Y_1J2_U1_3 ___ ~I 1_1 ____ ..L...-___ ----JII I CJ DOD 0 I I Ion Cl D 0 

One Pulse Of 
Reset Vote Latches (1 M,crosecond Pulse.i 

------------~II "I__----------------------------------------~ 
-SR2 Bit 0 Y1 F2G02 

-----------~III-----------------~III----------~--~----~----~~------~------~ 

-SR2 Bit 1 Y1 F2G05 
-------------~I II_----------------~I II__-----------,.r---r-----n---,-----____,_-----. 

-SR2 BIt 2 Y1 F2G08 
--------------~"I-----------------~II-I----------~----,---~--~----~--~----------~ 

-SR2 BIt 3 Y1 F2G11 
--------------~I II_----------,--------~I 1-1 ---------, 

-SR2 BIt 4 Y1 F2G07 
---------------~I II__----------------~I ~I -------" 

-SR2 BIt 5 Y1 F2G09 
------------~~/I------------------~"I-----------~~--~--~--------~~--~----~ 

-SR2 BIt 6 Y1 F2G 1 0 

-------------~I II------------------~I I~--------..I I I " II I U-
-SR2 BIt 7 Y1F2G12 

--------------~I 1-1 ----------------~I I~-----I I I II I I II I U-
+GT ROC Addr To HOB Y 1 N2D09 

~....:....:....:~.:.=..::-~~-___411_1 -----------111 I11111111111111111111111111111111111111111111111111111111111'11111/1111111111111 

CO' Copyright International Business Machines Corporation 1976, 1979 
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6250 TIMING CHART (Cont'd) 17-174 

Data 

-Device Bus In P Y1T2S04 

[ ....... . 

17-174 
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6250 TIMING CHART (Cont'd) 17-175 

Preamble ( Residual CRC t 
L...---_---I)~------'--~--L--~-L-----.l..---..L..~)~----J 

Postamble 

-Device Bus In P Y1T2S04 

+EOD or PE Yl H2P04 
------------------------------~/'~--------------------------~ 
-XOUTA Bit 6 ALU2 to DF Yl K2D06 
------------------------------~/'~--------------------------~ 

-Format Char TRK P Y1M2G07 
I , 

-Format Char TRK 0 Y1M2M07 
I' 

-Format Char TRK 1 Yl K2G07 
I , I , ru lf1J I LJlJ lf1J LJlJ 

-Format Char TRK 2 Yl L2G07 
I , I I ru LITUlJ LJlJ U 

- Format Char TR K 3 Y 1 K2M07 
I , ru I I LITUlJ U LJlJ 

-Format CharTRK4Y1K2M03 
I , I , ru lf1J I LJlJ LIU 

-Format Char TRK 5 Y1M2M03 
I , I , ru LITUlJ U 

-Format Char TRK 6 Y1L2M07 
I , I , ru lf1J LJlJ U U 

-Format Char TRK 7 Yl L2M03 
I , I , ru lf1J lJlIlJ U 

+Sample HDB Y1K2Gl1 
I , I I 1111111111111111111111111111111111111111111111111111111111111, 1111111111111 

-G8 ADR CTR 1 Yl K2J06 
I I 

-G8 ADR CTR 2 Yl K2P02 
I I 

3803-2/3420 
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PE TIMING CHART 17-176 

-Write And Tape Op A1F2G13 

Preamble ( 40 Zeros Data 14 Bytes Postamble ( 40 Zeros L------...1) r-------1.--L----~~------.r....:.::~~~)f-----------I 

~----~I 1 I Ir----------·--------------------------------------------------------------------------------------------------------~ /-----------------------------------Device Bus In To DF Trk P.0-7 

1 -----uu-u-t 
-Write Condition A 1 G2G07 

1 I~ _____ --i 
_ ROS Cycled Y 1 G2 Pll -- / 1/-----------------------------------------------------------------------------------------------------------------------41 I/----------------------J 

------~----------___41 1-1---------------------11 ,/--------------~ 

~----------------------------------------------------------------------------------------------~I 11--------------------------------

-Gated Program Sync Y1G2Mll 
-XOUTA Bit6ALU2 To DIYI-Il-K-2~D-0-6--------------~1 1-1--------------------------------------------------------------------------------------------------------------------;1 II---------------------~ 

------------------~I 1-1---------------------11 / 

~ ~~~------------------------------------------------------------------------------------------------------------;~ 1 

----------.:....--:111:111 .... 1 ___ ~ ___ F_a_lls Approx 20 Zeros Into Preamble 

- Time Sense Track P,O-7 
1 1-1 ---------------------11 / 

I 

/ 

/ 
~~--------------------------------------------------------------------------------------------------------------;1 1/--------------------------------
~ Falls Approx. 6 Zeros Into Preamble 

L.-__ _ 

UIJUlll~ 
+Step RIC Track P,O-7 

Stable By The 8th Zero Into Preamble 

-VFC Data Track P,O-7 ... . "~. • • • • I~t---r---'---'--'---------------------------------------------------------~~--~~---~flr--'-~--'-~---~~----

- VF C Prime Data Track P,O,7,,-----------------------41 ,,-----------,--,----,----r---,---.,.----r---.-------r----,~--~--_.--____,----._--__.--___r--------------------________________ ; 1 //----------------------------------

-XLATE Out Track P,O-7 
1 ,1--------------4 1-----------------------, 

+Invalid Char. P,2,l,3,4 

P·Y1M2G04 3-Y1K2M05 
l·Yl K2G04 4·Yl K2G13 

2·Yl L2G04 
, 1-, --------------"--:....:....----11 1-1 ____________________ --.J 

0-Y 1 M2M05 6-Y 1 L2M05 
_+_I_nv_a_li_d_C_h_a_r._0_,_5,_6_,7 ____ _41 / 5-Yl M2G13 7-Yl L2G13 

1 II-----------------------------J 

_-_F_o_rm __ at __ C_ha_r_._T_rk_P~,_0_-7 __ _41 1-1---------------------11 /-I----------------------J 
-6250 bpi Check Track P,0-7 
------"----------~_;, //----------------------1 I-----------------------------------------~ 

-PE Phase Error Track P,O-7 

L-________ ~I 1-/ ______________________________ ___ 

------------------~I 1/----------------------4/ 1-1--------------------------------------------------------------------------------------------------------------------~I I/-------------~r_--~-------------
-Phase Error Track P,O-7 

1 1/----------------------1/ 1-/--------------------------------------------------------------------------------------------------------------------~I 1/--------------__.-----,--------------

-G.B. Pointers Track P,O-7 --------------------4/ 1/----------------------11 1-1--------------------------------------------------------------------------------------------------------------------~) I/--------------__.-----r--------------

17-176 
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PE TIMING CHART (Cont'd) 17-177 

-Write And Tape Op A1F2G13 Preamble ( 40 Zeros Data 14 Bytes ( ~ ________ ~)r-____________ ~ __ ~ ____________________ ~~~~~ ____________________ -L~~ ______ ~P~o~st~am~b~le~ ____ ~)~ ______ 40_z_e_ro_s ____ ~ 

~--__ I~'----------------~'H'~--------------------------------------------------------------------------------------------~ ~---------------------------

-Sync Track P,0-7 ,~,~--------------------------------------------------------------------------------------------~"~---------------------------

p ~, --------------/---. "" ,,,., Appm,. 6 Z.,,, '0'" P,",mbl. 

-Record Track P,0-7 
--------------~"~--------------~,, 

/ ~~~------------------------------------------------------------------------------------------~I ,~--------------------------
------:.--...... - ~ Falls Approx 8 Zeros Into Preamble 

TU BO Track P,0-7 

'~ 
-No Camp Zone 1,2,3 

"~----------------~/'~--------------------~Ul---~--r-~r--.--~---r---r--,---.---.---.--.--~--~--_r--~--~--~--~ I~/--r__,--_.--_r--_r--,_--~ 

-IBG Branch Y1 P2M07 ~----------------"~~~~------------------------------------------------------------------------------------------~/~'---------------------------
"- ~ / Rises Approx. 4 Zeros Into Preamble 

+Channel Buffer Out A 1 G2, Bit P,0-7 
I~'----------------~/~'----------------------------------------------------------------------------------------------~ -Write Bus Bit 0,1,2,3 . 1 ~, -------------------------

--------~~~/~L... __________ ~ ! r---------------------------~I~'-------------------------

I~I----------------------------------------------------------------~ 

-Write Bus Bit P,4,5,6.7 (Solid Minus) 
I~'--~------------~I'~--------------------------------------------------------------------------------------------~ 

-Decode ABC Y1J2G13 . 
II~----------------~II~--------------------------------,_--,_--r_--r__,~_.--_.--_r--_r--,_--.---.---r_~--~--~--__ 

1 I 

1 I I 19 Pulses 

1 , I 19 Pulses 

-Set ECC Y1J2G12 
----------~--~/'~--------------~/'~--------------------------------,_--,_--r_--r__,---.---.---r--.---.---.---.---r_~--~--~--~ 

+Sample HOB Y1K2G11 II I ______________ ,~,--------------~I~'----------------~~~~~-L--~--L--L--~--L-~---L--L-~ __ -L __ ~~L__L __ ~ __ L_~ __ ~ 

~ 
1 , 

-GB Adr Ctr 1 Y1K2J06 
--------------~II~----------------~/'~--------------------~~r--.r-~r--n---rr--Ir--Tr--n---rr--..-~r_~--_rr--~--~--~--~--~ II II II II II II II II II II /I II II II II /I II" II II II II II II II 
-GB Adr Ctr 2 Y1K2P02 1 I~----------------~ ~--------------------~ 

+Set Write Data A 1 G2B13 I I 
I~/~L...-------------~/~/--------------~~~-L...n-~~---~---L---L--J---~--L-__ L-~ __ ~ __ -L __ -L __ ~ __________________________ ~II~------------------------__ 
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PE TIMING CHART (Cont'd) 17-178-1 

-Write And Tape Op A1F2G13 

Preamble ( 40 Zeros Data 14 Bytes Postamble ( 40 Zeros 
~) I--------L---L----____ ------L-~_~)f-----------' 

1 L---~1~1--------------4"r_--------------------------------------------------------------------------------------------~r~'--------------------------

+ Set Byte 2 A 1 H 2G08 I 1'-.11---------------11 ,'-------------------1I------LI-----L-----L---..l...---l....---L-----1------L-----L----L-----L-----L---L---------------------------~ ~ , 11'---------------------------

~ , , -Set Any Byte A 1 G2U03 
1~11r-------------~IIr---------------_,I~: ': TI---,I--~---._--._--.__,--~--_r--~--._--~--~--------------------------~I~I-------------------------­

I, , 

~ 
-CRC Gate A1G2P03 
--------------~I~I--------------~rl_I------------------------------------------------------------~ 

L-____________________________ ---III~--------------------------

+ECC Group Full Y1 J2U07 
I~'--------------~I---------------------------------~ 

-BOR Y1P2J13 
----~~----~I~'--------------~I' 

~ ~--------------------------------------------------------------------------------------------~"r_-------------------------
~ cdlls Approx 5 Zeros Into P'PiHlltJle 

-Req Chan Buff Write Cycle Y1J2S12 
'~I--------------~I'I_----------------------------------------.---,---,_---,__,--_,--_.--_.--.---.---.---.--.--~--~I'r_-------------------------

-lOr 0 POII,ters On Y1J2M13 ruL 
i~I--------------~il'__--------------------------------------------------------------------------------------------~IIr_------------------~· 

-2 Or 0 POinters On Y1J2P13 ruL 
I~I --------------~;Ir_---------------------------------------------------------------------------------------------~IIr_------------------~ 

+Set Second Buffer A 1 H2G 1 0 
I~----------~I--------------~ 

+Wr,te Trg VRC Odd A1.G2?~ 
+Format A1H2J11 I I I I 

+Mark 1 A1H2D13 Ii II 

+Mark 2 A 1 H2U03 

-Write Group B Branch A 16~J06 I I 
• '~' 

-WCO A1G2M05 

1/1 I I 

-WC9 A1H2U10 I I I I 

-WC11 A 1 H2U09 I I 1/1 

«) Copyright International BUSiness Machines Corporatton 1976. 1979 
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PE TIMING CHART (Cont'd) 17-178-2 

3103-2/3420 

-Write And Tape Op A1F2G13 

preamble) t-__ 4_0_z_ero_s __ .J.A_II_1_·SL....-_________ ' ..:.D:.:.ata::.....:...14:...:B:.:..yt.::.es=--_________ -.l:::....:l __ ----.:P:...::o:.:st::am:.:.::b:.:le~ __ ~)/-___ 4_0_z_er_os_~----l 
I 
~. ----~/~/------~II~-------------------------------------------~~----------------

+Write Time Gate A1H2B12 n n n n I ~ '---J '---J '---J ~ 

-Write Trig Gate A 1 H2G02 , ~I _-?".....--...,...........-.--. ........ 'r-r"'"T-r-rr-Il-."'"T-r-rr-r-1r-r-.--r-r..-,--r-t--r--r--.-.--r-,--,r-T--,--,-....... .,.-T"""""'r--T--r""""T'"-r-.,.--.--,.-".'1"'"""T--r.....--...,...... .............. I-r--r--,.........,"'"""T--r--.--.-.....-------

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I''I I I I I I I I I 
-XOUTA Bit 0 ALU1 To DF A1G2S05 
--------~~/~/------~/~/------~ +Reset Format Latch Y1J2S09 

I~/------~~-----------------.. 

-S1=52 Bits 4-7 Y1F2M11 _----------------------------------------------------nl ~~~~~~~~/~/------~II IL 

-ECC GB Adr 1 Y1J2U10 
I~/------~~--------------~ 

-ECC GB Adr 2 Y1J2S11 
I~/------~~---------------~ 

-ECCGBAdr4Y1J2S03 I ~/----__ -~ 

+5et XLATE Buff Y1 M2J05 
I~'------~ 

-Read ECC Data Track P.0-7 
I~'------~ 

- Read Cycle A 1 F2 B05 
I ~I -r------~ 

+ECC Group Full Y1J2U07 
I~/------~ 

-GB Full Y1 N2G08 
~~~~~--~/~/------~~--------------~ 

-FB Module 5elect Y1J2J10 
------------~/~/------~~---------------

-Set 51 And PB Write Gate Y1J2P02 
I~/------~,,..---------------_r-,__,r_~-Ir-y__,r__y-,.-r_-,~_r-,_-r_-,-~-~ L-~-'r-~-~-y--'~-w-I I' I I I I I I I I I I I I I I I' 1- I I I I I I I 

~GrouDS Contain 4 Pulses 
-CRC Control A 1 F2B03 

I~/------~/~/----------------------------~ 

+Shift 52 Y1 F2507 
--------~/~'------~~--------------~ -FB o.u or All Ones Y1H2,U09;::., :..-_____ ~I ~I __________ ---, 

~------------------------------------~I/I 

17-178-2 
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READ/WRITE VRC CIRCUIT 

2 Ptrs On GOS" Y1J2 

1 Or 0 Pntrs 
On 

-2 Or 0 Pntrs 
On 

N 

CH021 

M13'" 

P13 " 

Sl S203Gll" Y1J2 
Shift Cmpr .. RLC VRC 

-Sl=S24-7 Dl0", 

" ;H021 
+Wrt & Tape Mll Y1J2 

N 

S 1 S2 Not 2 Ptrs" I-- OR 

Wrt & Tape" 
A 

Op " Op 
CH071 

Y1J2 
CNT I J06" Y1J2 

A OR 
- No POinters 

" -CMP Or Not 
CH021 CH041 POinters 

b, Y1J2 
-PE Mode J05" A 

~ ~ CH071 
Format 

"A 
-PE Mode J05" - OR 

PE VRC 

.... Y1J2 

Y1H2 -Carr 
Only 

Trk 8 M02 ..... A 

Decode ABC " Y1J2 

" A 
L....-__ ---I,,~- OR 

+Reset SOS" A 

Format Latchl L " t H071 J Y1J2 
OR """;:===::::. ________ blb, CH071 

UOS +Set R/W 

VRC Error 

U06 

+Pntr ~ 
Trk 8 CH071 ...... ----------' 

-NRZI Mode 
CH131 . Residual Frame 

Backward 

-S2=0 jI., Y1J2 
+Sl & S2 =0 

-Sl =S2 Bit 0-3 Gll b, 
A 

-Sl =S2 Bit 4-7 DlD" 
CH021 

Device Bus In P U12 .... B13 N RZI Rd Data P", 

/ 

OU07 .... 

____ 1 ~UO..,j2""~ 

2 P05 .... 

XC032 3 P02" 

~ 4 JOSb, 

_~5D~13", 

6 DOS", 

-NRZI Mode S05" 

Y1D2 

NRZ 

+PE Mode U05~ CN031 

+6250 Mode U04" CN041 
CN051 

G02 

Bll 

M02 

G13 

J13 

Jll 

G07 

GOS 

(} Copyright International Business Machines Corporation 1976, 1979 

0" 
Y1D2 

1" 
NRZ 

2" Read 

3 .... 
Regs 

4J'.. 
5 .... 

6b, 

7}1.. 

CNOll 

UOS RW VRC Bad A 

+ Parity Even 

B02 Yl C2 

JOS 

DE 
NRZ 

CN281 

-LRCR Error (To 17-112 MTEI 

B 

+S Trk Corr M13 ..... 

-RD Clock 4 M12b, 

-Rd & TapeOp B07 .... Y1C2 

+EOD NRZI Pl0 .... 
A 

_-_R_d_C_lo_c_k_2_...I .... ~ N RZ 

-VRC ERR G04" .... M12 
CN281 -

T.P. 

To 17-315 Env Check 

A 

-Rdd 18-36 jI., Y1C2 
+Backward }I.. 7 Trk 
-2 Time 

....b 

Y1C2 M03 " Y1C2 
A A 
NRZ .... NRZ 

CN281 CN281 

Stat Bit 3 M05" Y1C2 
7 Trk 

7 Trk 
.... 

CN261 
-Lost Byte Ull b, 

-----~~~~JI-------~--~ CN241 

S07 +NRZI 

R!W VRC 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

S07 +Set 

R/W VRC 

I 

I 

I 
LsKOO!.J 

( ( ( (.- (' 

17-179 

+Set R/W VRC P12 Y1N2 

~P::.:l~3~+:!:.C~0:!!m~b~l~ne~d~...!!M~0~4fiA::;1jj;K~2:1~P~0~2..:.!R~/~W~V:!:R~C~ 
CB431 R/W VRC ERR 

Read/Write VRC 
Sense byte 3, bit 0 is set: 

N 

BW241 

A. 6250 Read - when two track error pointers are not 
set, and the ECC cannot find the track to correct. 

B. 6250 Write - when the hardware error pointer and 
the ECC do not point to the same track on a 
single-track error. 

C. PE - when a vertical redundancy check (VRC) is 
detected without dead track or pointer infromation. 

D. NRZI Read or Read Backward - when a VRC that 
cannot be corrected has occured. 

The VERTICAL REDUNDANCY CHECK (VRC) register is 
an error detection circuit that checks the vertical parity 
(across the width of the tape) of each byte. 

17-179 
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WRITE TAPE MARK (WTM') CHECK 17-180 

From 14-000 Seq Condition/ Instruction Action Seq Condition/Instruction Action 

ERROR DESCRIPTION: 
Sense Byte 5, Bit 2 is set when tape mark is not written properly. This bit IS also set if any 
byte fails to activate TAPE MARK (TM) DETECTED during the time when ROS2 does a 
read back check of 35 consecutive tape mark bytes, 

MOST PROBABLE CAUSES: 
The following list of cards can cause the problems covered In this procedure, The cards are 
listed with the highest probability first, Lines with multiple cards have the same probability. 
Cards separated by slashes are interchangeable. 

A, Yl R2!Yl S2!Y1T2 

4 The following lines should pulse during Change the card In the zone that was bad 
the sync, except for 1, 3, and 4 on a in Seq 3. 
Write Tape Mark operation. Zone 1, change Y1T2. 
Are they all good? I Zone 2, change Yl S2, 

I Zone 1 Zone 3, change Yl R2. 
-DEVICE BUS IN 0 TO DF Y1T2M04 I These cards are Interchangeable, If there -DEVICE BUS IN P TO DF Y1T2S04 
-DEVICE BUS IN 5 TO DF Y1T2D13 

were bad lines In more than one zone 

Zone 2 
change Yl02 first. ' 

-DEVICE BUS IN 2 TO DF Y1S2M04 

10 Check the following lines to see if they Go to 18-010. 
match the TUBO lines in Seq 5, 
Do they all match while the sync is 
minus? 

Voltage Ov to +5v 
-BUS OUT P SECONDARY A2E2G07 
-BUS OUT 0 SECONDARY A2E2G08 
-BUS OUT 1 SECONDARY A2E2B03 
-BUS OUT 2 SECONDARY A2E2B04 
-BUS OUT 3 SECONDARY A2E2B12 

B, A1G2, A1H2, A1K2, A202, Y1C2, Y1P2 -DEVICE BUS IN 6 TO DF Y1S2S04 -BUS OUT 4 SECONDARY A2E2D13 
ADDITIONAL CARDS AFFECTED: -DEVICE BUS IN 7 TO DF Y1S2D13 -BUS OUT 5 SECONDARY A2E2M07 
A. A2D2 Zone 3 -BUS OUT 6 SECONDARY A2E2M08 
B, A2E2 -DEVICE BUS IN 1 TO DF Yl R2M04 -BUS OUT 7 SECONDARY A2E2Ul1 
C, A2L2 
D, A2T2 

-DEVICE BUS IN 3 TO DF Y1R2S04 
-DEVICE BUS IN 4 TO DF Yl R2D13 11 If not: Change A2E2, 

E. B2E2 
F, A2R2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise 
Remember to END all problems or maintenance calls by gOing to MAP 00-030, 

Seq Condition/Instruction Action 

5 Do the same TAPE UNIT BUS OUT lines Go to Seq 14 
pulse as the DEVICE BUS IN TO DF lines 
(Seq 4) did dUring the sync) 

- TUBO BIT P A1H2U07 
- TUBO BIT 0 A2R2S03 
-TUBO BIT 1 A2R2B12 
- TUBO BIT 2 A2R2D05 

12 Check the following lines to see if they Go to 18-010, 
match the TUBa lines In Seq 5, 

I Do they all match while the sync is 
minus? 

Voltage Ov to +5v 
-BUS OUT P A2E2G07 
-BUS OUT 0 A2E2G08 

1 Is this a single tape unit failure? For Models 4, 6, 8, go to 5B-000. 
For Models 3, 5, 7, go to 5A-000. 

- TUBO BIT 3 A2R2G02 
- TUBO BIT 4 A2R2B07 
- TUBO BIT 5 A2R2Bl0 

-BUS OUT 1 A2E2B03 
-BUS OUT 2 A2E2B04 
-BUS OUT 3 A2E2B12 

lA Does the failure occur while operating In Go to Seq 31 - TUBO BIT 6 A2R2G13 -BUS OUT 4 A2E2D13 
NRZI Mode (Sense Byte 6, Bit 0 ON or - TUBO BIT 7 A2R2S02 -BUS OUT 5 A2E2M07 
Sense Byte 6, bit 4 OFF and Bit 3 ON)? 

2 Sync negative on -TAPE OP A Change A2D2. 
(A1K2Bl0), 
Does + TM CONFIGURATION (A2D2S101 
become plus while the sync is minus In a 
WTM (1 F) operation? 

6 Is this a 1 x8 machine) Go to Seq 12 

7 Is the tape unit being used to Go to Seq 10 
troubleshoot the failure connected directly 
to the tape control you are uSing? 

8 Check the follOWing lines to see if they Got018010 

-BUS OUT 6 A2E2M08 
-BUS OUT 7 A2E2Ull 

13 If not: Change A2E2. 

14 Does -GATE WRITE (A 1 H2D03) become Go to Seq 26, 
minus while the sync is minus? 

3 The following lines should become minus Change Y1 P2 
during the sync, except for 1, 3, and 4 on 
a Write Tape Mark operation 

match the TUBO lines In Seq 5. I 
Do they all match while the sync IS 
minus? 

Are they all good? Voltage Ov to +5v 

Zone 1 
- TIME SENSE P Y1P2P03 
- TIME SENSE 0 Yl P2P09 
- TIME SENSE TK 5 Y1P2Dl0 
Zone 2 
- TIME SENSE 2 Y1P2G13 
- TIME SENSE 6 Y1P2M12 
- TIME SENSE TK 7 Y1P2G12 
Zone 3 

-BUS OUT P PRIMARY A2E2J07 
-BUS OUT 0 PRIMARY A2E2G09 
-BUS OUT 1 PRIMARY A2E2D03 
-BUS OUT 2 PRIMARY A2E2D04 
-BUS OUT 3 PRIMARY A2E2B09 
-BUS OUT 4 PRIMARY A2E2D09 
-BUS OUT 5 PRIMARY A2E2P07 
-BUS OUT 6 PRIMARY A2E2M09 
-BUS OUT 7 PRIMARY A2E2P02 

- TIME SENSE 1 Y1P2P02 
- TIME SENSE 3 Y1P2Pl0 

9 If not: Change A2E2 

- TIME SENSE TK 4 Y1P2S12 

3803-2/3420 

17-180 
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WRITE TAPE MARK (WTN) CHECK (Cont'd) 17-181 

Seq Condition/Instruction Action Seq Condition/Instruction Action Seq Condition/ Instruction Action 

15 Does +INHIBIT WRITE (A1G2S12) Go to Seq 21 
become plus while the sync is minus? 

16 Does -STAT BIT 1 START WR RD Go to Seq 18. 
(A 1 G2G05) become minus while the sync 

32 Are both -XOUTA BIT 4 ALU2 TO DF I Change A 1 K2. 
(A 1 K2D09) and -XOUTA BIT 0 ALU2 TO 
DF (A 1 K2S13) always plus while the sync 
IS minus? 

45 If not: Go to Seq 37. 

46 Are you operating in 7-track mode? Go to. Seq 49. 

47 Is -STAT BIT 3 7-TRACK (Y1D2J02) ever Change in order: 
is minus? 33 If not: Change In order: minus while the sync is minus? 

1 A2Q2 
17 If not: Change in order: 1 A2Q2 2. A2L2 

1. A2Q2 
2 A2L2 

18 Does -WRITE AND TAPE OP (A1G2D03) Change A 1 G2. 
become minus while the sync is minus? 

19 Does -XOUTA BIT 5 ALUl TO DF Change Al K2 
(A 1 K2U07) become minus while the sync 
is minus? 

20 If not: Change In order. 

2. A2L2 

34 Once + TM CONFIGURATION (A2D2S10) Change A2D2. 
becomes plus. does It stay plus until the 
fall of the sync? 

35 Is -NRZI TM (Y1C2D13) minus tWice and I Go to Seq 44 
only tWice during the sync? 

36 Is +NRZI CHAR GATE (Y1C2J12) plus Go to Seq 46 
tWice and only tWice dUring the sync? 

48 If not: Change Yl D2. 

49 Is -STAT BIT 3 7-TRACK (Y1D2J02) I Change Yl D2. 
minus when +NRZI CHAR GATE 
(Y1C2J12) plus? 

50 If not: Change in order: 

1 A2T2 
2. B2E2 

1. A2T2 37 Is -SET NRZI FIRST BIT (Yl C2G03) Change Y1C2 

2. B2E2 minus tWice and only tWice dUring the 
sync? 

21 Is -NRZI MODE (A1K2Dl0) minus while Go to Seq 24 
the sync is minus? 

38 Rewind the tape unit. then perform the Take sense. then go to 14 000 to analyze 
follOWing command sequence uSing all 11. Probable cause IS Y1 D2 

22 Does -XOUTA BIT 2 ALU2 TO DF Change In order ones data. 

(A 1 K2D13) become minus while the sync 
1. A2Q2 

is minus? 
2. A2L2 

Mode Set - CB (or a 7-track mode set) 
Write - 01 
Read Bkwd -- OC 

23 If not: Change A 1 K2. 

24 Is either -XOUTA BIT 4 ALU2 TO DF Change Al K2 
(A1K2D09) or -XOUTA BIT 0 ALU2 TO 

Read forward -- 02 

I 
Turn the STOP ON DATA FLOW ERROR 
SWitch ON 
Does a failure occur? 

DF (A 1 K2S 13) minus while the sync is 
minus? 39 Reload the failing Write Tape Mark Change III order 

25 If not: Change In order 

1. A2Q2 

operation. 1 A2R2 
Does +INHIBIT WRITE (A1G2S12) 

2 A1G2 
become plus while the sync IS minus? 

2. A2L2 40 Is -STAT BIT 2 TO DF (A1K2U09) minus Go to Seq 42 

26 Is -GATE WRITE NOT TM (Al H2J06) Go to Seq 29. 
dUring the sync? 

ever minus while the sync is minus? 41 If not Change In order 

27 Sync negative on -GATE WRITE Change In order: 
(A1G2Ml0). 

1. A2T2 
Is -XOUTA BIT 2 ALUl TO DF 

2. B2E2 (A 1 H2G04) ever minus while the sync is 
minus? 

28 If not: Change A 1 H2. 

29 Sync negative on -GATE WRITE Change In order' 
(A1G2Ml0). 

1. A2T2 
Is -XOUTA BIT 3 ALUl TO DF 

2. B2E2 (A 1 G2B03) ever plus while the sync is 
minus? 

1 A2T2 
2 B2E2 

42 Does -STAT BIT 1 START WR RD I Change A 1 K2 
(A 1 K2B09) become mlllUS while the sync 
IS minus? i 

43 If not: I Change In order: 

1 A2Q2 
2. A2L2 

44 Is +NRZI CHAR GATE (Y1C2J12) plus Change Yl C2. 
twice and only tWice dUring the sync? 

30 If not: Change A 1 G2. 

31 Sync negative on -TAPE OP A Go to Seq 34. 
(Y1C2Jll). 
Is -NRZI MODE (Y1C2M03) minus while 
the sync is minus? 

17-181 
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POSTAMBLE ERROR 17-190 

From 14-000 

ERROR DESCRIPTION: 
Sense Byte 5, Bit 6 IS set when the Interval from the reading of ending all ones until the 
IBG (lnterblock Gap) is sensed is either too long or too short. 

1. During a 6250 bpi Read operation, this bit IS set when a 6250 bpI postamble 
. contains more or less than eight consecutive groups of ones in CIt least six tracks. 

2. During a PE Write operation, this bit is set when the postamble contains less than 
thirty or more than fifty bytes. 

3. During a PE Read operation, this bit is set when the postamble GOntains more than 
50 bytes. 

Most Probable Causes: 
The following list is of the known cards which can cause the problems covered In this 
procedure. The cards are listed with the highest probability first Lines With multiple cards 
have the same probability. 

A. Y1H2 
B. A1D2, Y1Q2 
ADDITIONAL CARDS AFFECTED: 

A. A1H2 
B. A1G2 
C. Y1T2 
D. Y1S2 
E. Y1R2 

Always start with Seq 1 and follow the procedure In sequence unless directed otherwise 
Remember to END all problems or maintenance calls by gOing to MAP 00-030 

Seq Condition/ Instruction Action 

1 Does the error occur on only one tape Check for nOlS8 on TUBI Just before time 
unit? sense dropout 

Go to 5A-000 for Models 3. 5. and 7 or 
5B-000 for Models 4, 6, and 8 

2 Does the error occur during 6250 bpI Change In order' 
operation? 

1 A1H2 
2 A1G2 

3 Does the error occur during a Write Go to Seq 7 
operation? --

4 If not: ThiS IS an ExceSSive Postamble error for ~ 
PE Read operation 
Go to Seq 5. 

5 Is Sense Byte 3, Bit 3 (End Data Ck) ON? ThiS IS a false End Data check. 
Go to 17-530 

6 Are there any bits OFF in the TI E Byte Tracks P. O. or 5 OFF--change Y1 T2. 
(Sense Byte 2)? Tracks 2,6, or 7 OFF---change Y1S2. 

Tracks 1, 3, or 4 OFF -change Y1 R2 

7 Can other tapes be read without a Go to Seq 9. 
Postamble error? 

8 If not: Go to Seq 4. 

9 Is the +FORMAT line (A 1 H2J11) minus at Change A1H2. 
the end of the 40 zeros? 

10 If not: Change A1G2. 

17-190 
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ENVELOPE CHECK WITHOUT SKEW ERROR 17-220 

From 14-000 Seq Condition/Instruction Action Feature Chart for Sense Byte 6 

ERROR DESCRIPTION: 7 Is -NRZI MODE (Y1C2M03) minus? Change A 1 K2. 
Sense Byte 3, Bit 4 is set: 

1. During a PE Write operation, when a phase error pOinter IS set uecause a phase shift 
is detected which exceeds the capabilities of the Variable Frequency Control (VFC) 
,circuits on read back data from the tape unit. ThiS bit also sets Data Check 

8 Is +SET WRITE ENV CHK (Y1J2U021 Change In order 
plus? 1 Y1J2 

2 Y1C2 

TU FEATURE 0 2 3 4 

Models 4, 6, 8 Single 
* X 

Density 

2. During a PE Read operation, when any two or more of the nine read head amplitude 
sensors detects a signal that is acceptable amplitude (dead track) 

9 If not: Change A 1 K2. Models 4, 6. 8 Dual 
X * X Density 

Note: If a single dead track IS detected, the track information 15 recovered by a 
parity check of the eight remaining tracks, and IS not an error condition 

10 Is -XOUTA BIT 0 .ALU2 TO DF Change A2Q2 
(A1K2S13) minus? 

Models 3, 5, 7 
PE-Only Models 3, 5, X * 

3. During a 6250 bpi Write operation, when any time sensorlsl become inactive. If time 11 If not: Change Al K2 7 Dual Density 

sensor(s) have become inactive, the microprogram routine which assembles and 
sends the sense bits from ALU2 and, or the tape unit to ALUl set5 Envelope Error. 12 Remove Yl C2 and Y1D2. 

Models 3, 5, 77-Track X * 

Data Check is not set. 
13 Does tape control run error-free With Change Yl C2 anu replug Y1 02 * Bit 3 will be OFF when operating at 1600 bpi, ON when 

Most Probable Causes: cards Y1C2 and Y1D2 removed? operating at other densities. 

The following list of cards can cause the problems covered In thiS procedure The cards are 
listed with the highest probability first Lines With multiple cards have the same probability 

14 If not: Replug Yl C2 and Y1 02 and yo to Seq 4 

Cards separated by slashes are interchangeable 15 Scope +POINTER TRK X (See the POinter Mode Chart for Sense Byte 6 
Control Unit Single Tape Unit Probe List on 17· 701 I 

A. Y1H2 A Dirty head 16 Is one or more + POI NTER TRK IlI1e\sl Go to 17 700 
B. Y1G2 B T-A1J2 
C. Yl R2/Yl S2/Y1T2 C Read Write head 
D. Yl K2/Yl L2/Yl M2 

plus dUring the record? -
17 If not Change Y 1F2 

TU FEATURE MODE BITS 

0 2 3 4 

E. Y1N2 
F. A1K2, Y1C2, Y1F2, Y1J2, Y1D2 7 Track NRZI X 

ADDITIONAL CARD AFFECTED' 1600 bpI (Mod 4, 6, 
A. A2Q2 8) X X 

Always start with Seq 1 and follow the procedure In sequence u,)less directed otherWise 6250 bpi * X X 

Remember to END all problems or maintenance calls by gOing to MAP 00-030 1600 bpI (Mod 3, 5. 

Seq Condition/ Instruction Action 
71 * 

9 Track NRZI X X 
1 Is this a single tape unit failure? For Mouels 14. 6. 81. go to 

58-000 * Can be on or off. ON for Dual DenSity, OFF 
For Mouels 13. 5. 71. go to for single density. 
5A-000 

lA Sync positive on -IBG BRANCH (Yl P2M07) Write all 
ones in the failing mode with the LWR or Write 
command. If the LWR command IS used. ground pin 
A 1 S2G08. The LWR command sets PE mode If the 
tape is at load point. Write 14 bytes In 6250 bpI mode 
or eight bytes in PE mode. (See timing chart on 
17-111.) 

2 Is the failure in NRZI mode? (See the Mode Chart on Go to 17-310 
this page.) 

3 Is the NRZI feature installed? (See Feature Chart on Go to Seq 12 
this page.) 

4 Is +SET PE WRT ENV CHECK (Y1J2U02) always Change Y1J2 
plus? 

5 Is one of the following lines plus during the record Go to Seq 15 
(see Timing Chart on 17-111): 

-lOR 0 PNTRS ON (Y1J2M13), 
-2 or 0 PNTRS ON (Yl J2P13)' or 
+POINTER TRACK 8 (Y1J2M04)? 

6 Is -PE MODE (Y1J2J05) plus? Go to Seq 10 

3803-2/3420 
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LRCR ERRORS, SENSE BYTE 3 
BITS 0, 1, or 4 

From 14-000, 17-590, 17-110 

Sense Byte 3, Bit 0 - 9-Track R/W VRC 
Sense Byte 3, Bit 1 - 7-or 9-Track LRC 
Sens~ Byte 3, Bit 4 - NRZI Hi-Clip VRC (Write Only) 

or 7-Track Lost Byte (Read or Write) 

ERROR DESCRIPTION: 

Longitudinal Redundancy Check (LRC) (Sense Byte 3, Bit 1) is set during 7- or 9-track NRZI 
operations when a block has an odd number of bits In any track. 

The Longitudinal Redundancy Check Register (LRCR) IS an error detection cirCUit that 
checks the longitudinal parity of each track In a block. The LRCR IS used only when 
operating with 7 or 9-track N RZI tape units. The total number of bits in any track of a 
block should be even, If the total number of one bits in the track IS even, the Write trigger 
for that track is OFF at Write Longitudinal Redundancy Check Byte (LRCB) time and no bit 
is written in the LRCB for that track. If the total number of one bits in the track is odd, the 
Write trigger for that track, which is ON at Write LRCB time, is reset to wnte a one bit in 
the LRCB, 

Vertical Redundancy Check (VRC) (Sense Byte 3, Bit 0) is set: 

1, During a 6250 bpi Read operation, when two track error pOlT1ter~ are not set and the 
Error Correction Code (ECC) cannot find the track to correct. 

2. During a 6250 bpi Write operation, when the hardware error pOlilter and the ECC do 
not point to the same track on a single track error 

3, During a PE operation, when a VRC is detected without pointer information (single 
dead track). 

4, During a NRZI Read or Read Backward operation, when a VRC uccurred that cannot 
be corrected. 

The VRC Register (VRCR) is an error detection circuit that checks the vertical panty (across 
the width of the tape) of each byte 

NRZI High Clip VRC (Sense Byte 3, Bit 4) is set during a NRZI Write or Write Tape Mark 
operation, when a byte has incorrect parity 

Most Probable Causes: 
The cards are listed with the highest probability first LlT1es With multiple cards have the 
same probability. 

A, Y1D2 (Yl location, see 19-001) 
B. Y1C2 (7-Track only - A1E2, A1L2) 
ADDITIONAL CARDS AFFECTED: 

A. A1H2 
B, A2D2 
C, Y1K2 
0, A1K2 
E. A1L2 
F. A1E2 
G, A2Q2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

1 Write a 14-byte record of all ones in the Go to Seq 54. 
failing mode. Sync scope negative on 
-SET NRZI FIRST BIT (Yl C2G03) 
Is the failing mode 7-track? 

2 Does the error occur on only one tape Go to 5A-000 for Models 3, 5, and 7. 
unit? Go to 5B-000 for Models 4, 6, and 8. 

3 Is the error a Hi-Clip VRC (Byte 3, bit 4)? Go to Seq 9. 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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Condition/I nstruction Action Seq Condition/Instruction Action 

Is the error an LRC alone (Byte 3, bit 1)? Go to Seq 6. 24 Is unit failing during a Write operation? Go to Seq 31. 

Does a Read/Write VR~ error occur (Byte Go to Seq 23 
3, bit OJ? 

25 Is the data incorrect at the -DEVICE BUS Go to Seq 35. 
IN x TO OF lines? See the DEVICE BUS 

Do.es the data on any track coming into Go to Seq 48. 
IN x TO OF table for test points on 
17-312. 

the tape control have an odd number of 
bits? See the TU BI table for test points 26 If not: Change Yl C2. 
on 17-312. 

Does the -RDD 169 line go minus after Change Y1 D2. 
27 Is pin Y1C2G13 a constant plus? Go to Seq 29. 

the LRC character? (See Yl D2J07 on 28 Is -SET NRZI 1ST BIT (Y1C2G03) pulsing Change Yl C2. 
ALD CN021) correctly? 

If not: Go to ALD CN021 and follow the -RDD 29 Is there any data on the TUBls? See the Go to Seq 35. 
169 line back to the failing pOint. TUBI table for test points on 17-312. 

Is the unit failing dunng a Read Go to Seq 38 30 If not: Check the TUBI cables. 

operation? 
31 Is -RD AND TAPE OP (Y1C2B07) minus7 Go to ALD and follow the line back to 

Is +NRZI CHAR GATE (Y1C2J12) Go to Seq 15 the failing point. 
operating incorrectly7 (See timing chart 
on 17-313.) 32 Is -R/W VRC (Y1C2M12) minus7 Change Y1C2. 

Is the data correct at the - DEVICE BUS Change Y1C2 33 Is +NRZI R/W VRC (Yl C2S07) minus? Change Yl K2. 

IN x TO DF lines? See the DEVICE BUS 34 If not: Change Yl C2. 
IN x TO DF table for test points on 
17-312. 35 Does the tape control have a device Go to Seq 40. 

Does the tape control have a device Go to Seq 40 switch feature installed? 

switch feature installed? 36 Is the data incormct on the TUBI? See Go to 5A-000 for Models 3, 5, and 7. 

Is the data incorrect on the TUBls7 See GotoSeq18 the TUBI table for test POlT1ts on 17-312. Go to 5B-000 for Models 4, 6, and 8. 

the TUBI table for test points on 17-312. 37 If not: Change A2D2. 

If not: Recheck symptoms. 
38 Is -WRT AND TAPE OP (Yl C2U06) plus? Change Yl C2. 

Is +RESET FIRST BIT (Y1C2G13) a Change Y1C2 39 If not: Change A1K2. 
constant plus? 

Is -SET NRZI FIRST BIT (Yl C2G03) Change Yl C2. 
pulsing correctly 7 

40 Is the data incorrect on the TUBI? See Check the TUBI cables and the tape unit. 
the TUBI table for test points on 17-312. 

Is there any data on the TUBls? See the Go to Seq 21 
TUBI table for test points on 17 .. 312. 

41 Is the tape unit operating on the Go to Seq 45. 
secondary interface? 

Move the scope sync to -WRT 
CONDITION (A1G2G07) 

42 Is -GATE SECONDARY RECEIVERS Go to ALD XC021 and follow the line 
(A2D2D13) minus? back to the failing point. 

Is data gOing out to the tape unit on the Go to 18-000 
TU BOs? See the TU BO table for test 

43 Is -GATE PRIMARY RECEIVERS Change A2D2. 
(A2D2Dll) minus? 

points on 17-312. 44 If not: Go to ALD XCOll and follow the -GATE 

If not: Change A1H2. If the problem still exists 
find out why the Write Triggers aren't 

PRIMARY RECEIVERS line back to the 
failing point. 

working. See ALD pages BW061, 
BW071, and BW081. 45 Is -GATE PRIMARY RECEIVERS Go to ALD XCOll and follow the line 

(A2D2Dll) minus? back to the failing point. 

Does the tape control have a device Go to Seq 40. 46 Is -GATE SECONDARY RECEIVERS Change A2D2. 
switch feature Installed? (A2D2D13) minus? 

If Not: Change A2D2. 47 If not: Go to ALD XC021 and follow the -GATE 
SECONDARY RECEIVERS line back to 

Is +NRZI CHAR GATE (Y1C2J12) Go to Seq 27. the failing point, 
operating incorrectly? (See timing chart 
on 17-313.) 48 Is the data incorrect? (Refer to timing Go to Seq 4 if in a Write operation or 

chart 17-314.) Seq 6 if in a Read operation. 

17-310 
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LRCR ERRORS, SENSE BYTE 3 BITS 0, " OR 4 (Cont'd) 17-311 

Seq Condition/ Instruction Action Seq Condition/Instruction Action Seq Condition/ Instruction Action 

49 Is the CRe incorrect? Go to 17~590. 67 Is there a Wr Tgr VRC error7 Go to 17-170. 85 See 7-track timing chart on 17-313. In Change A1H2. 

50 Is the tape control doing a Read Go to 5A-000 for Models 3. 5. and 7 
operation? Go to 5B-000 for Models 4, 6, and 8. 

68 Does the failure occur while writing in Change Al K2. 
200 bpi only (23 mode set)? 

NRZI mode, a one bit is written for each 
shift of the write triggers. Scope the 
- TUBO BIT P line and + TUBO BITS 0 

51 'Sync the scope on -WRT CONDITION 
(A1G2G07). 

69 Does the failure occur while writing in Change A 1 K2. 
556 bpi only (73 mode set)? 

through 7. See TUBO Test Point Chart on 
17-312. Check each byte being written 
for odd parity. 

52 Check the TUBO bits, are the Write Go to 5A-000 for Models 3. 5. and 7. 70 Does the failure occur while writing in Change A 1 K2. Does any byte have even parity? 
Triggers being turned off at the fall of Go to 5B-000 for Models 4, 6, and 8. 800 bpi only (83 mode set)? 
WRT CONDITION? See the TUBO table 
for test points on 17-312. 

53 If not: Go to ALD BW061, BW071, and BW081 
and find out why the Write Triggers are 
not turned off. 

71 Does the tape control fail In 800 bPI, 556 Go to Seq 73. 
bpi, and 200 bpI modes? 

72 If not: Recheck symptoms. 

86 If not: Go to 18-010. 

87 Set the tape control to odd parity. Xlate Go to Seq 68. 
off, Data Conver (DC off, set mode to the 
failing bit density' 

73 When writing a 7-track record With the Go to Seq 76. 

54 If the failing 7-track mode is unknown, 
write the tape and read it back in the 
various 7-track modes to determine the 
failing mode. (See 40-008 for 7-track 
mode set commands.) 

Byte Byte 
Count Count 
Dialed Written 
00 

Data Converter (DC) off. the data shifts of 
NRZI CHAR GATE should equal the 
number of data bytes III the records (see 
7-track timing chart on 17~313). In the 
example given, there are seven shifts of 
+NRZI CHAR GATE (there IS one more 
shift for the LRCC character In an odd 
byte record for 7~track mode). Does NRZI 
CHAR GATE shift as explained above 7 

800 bpi - 83 
556 bpi - 73 
200 bpi -- 33 

B3, 73, and 33 are 7 -track mode sets for 
different bit densities. 
Does the failure occur while writing in 
odd parity? 

88 Set IC back to writing even parity, Data 
through count dialed 74 Is -DATA CONVERTER ON (A1L2B13) Change A1L2. Converter (DC) off, and Xlate off in the 
FE plus three minus? failing bit density: 
FF 2 

75 If not: Change A 1 E2. 
55 Is the failure a Hi Clip VRC (Byte 3, bit Go to Seq 59 800 bpi - A3 

4)? 76 Is -STAT 81T 3 7-TRACK (Y1C2M05) Change A202. 556 bpi - 63 

56 Is the failure a READ VRC error (Byte 3, Go to Seq 106. 
plus? 200 bpi - 23 

bit OJ? 77 Is -XLATE ON (A1L2D09) minus7 Change A 1 L2. A3, 63 and 23 are the mode sets for the 

57 Is the failure a LRC error (Byte 3, bit 1)? Go to Seq 108. 78 Is +PARITY EVEN (A 1 L2G04) minus? Change A 1 L2. different densities. 

58 If not: Recheck symptoms. 79 Scope the -DEVICE BUS IN x TO OF 89 Is -PARITY EVEN (A1L2D13) plus? Change A 1 L2. 

59 While writing the tape in the failing mode Go to Seq 65. 
and failing data pattern sync minus on 

lines (see chart on 17-312 for test points) 
Check each byte for odd parity (for the 
first byte in the record, ensure that an 

90 Is +PARITY EVEN (A1L2G04) minus? Change A 1 L2. 

91 If not: Change Y1 C2. 

-SET N RZI FI RST BIT (Y1 C2G03) Is the odd number of tracks shift plus back to 
sync present? 

60 Is +RESET FIRST BIT (Y1C2G13) always Change Y1 C2. 

minus). See 7 ~track timing chart on 
17-313 for an example of how line shifts 
look when there is a one on a track and 

92 Does the error occur with Data Converter Go to Seq 96. 
(DC) on, and the failing bit density? 

plus? 

61 Is -SET NRZI 1 ST BIT (Y1 C2G03) pulsing Change Yl C2. 
correctly? 

the -DEVICE BUS IN x TO OF line shifts 
p~us for a short time and then goes back 
to a minus level. 

800 bpI - 93 
556 bpi - 53 
200 bpi - 13 

62 Is NRZI CHARACTER GATE FREO Change A 1 K2. 
(V1 C2D04) a constant plus or minus? 

80 Does any byte in the record have even Go to Seq 84. 
parity7 93, 53 and 13 are the mode sets for the 

different densitips. 

63 Check the DEVICE BUS IN x TO OF lines. Change Y1 02 
See -DEVICE BUS IN x TO OF chart on 
17-312 for test points. Are any of these 
lines pulsing? 

81 Is +RESET RD REG 1 (Y1 C2S05) always Change Y1 C2. 
plus? 

82 Is -R/W VRC BAD A (Y1D2U09) always Change Y1 02. 
minus? 

93 Does the error occur with Xlate on, Data Go to Seq 99. 
Converter (DC) off, even parity in the 
failing bit density? 

64 If not: Go to 18-020. 83 If not: Change Y1 C2. 800 bpi - AB 

65 Does the failure occur while the tape Go to Seq 92. 
control is writing in Data Convert or 

84 Sync on -WRT CONDITION (A1G2G07) 
556 bpi - 6B 
200 bpi - 2B 

Translate mode? AB, 68 and 2B are the mode sets for the 

66 Does the failure occur while the tape Go to Seq 87. different bit densities. 

control is writing in an even parity mode? 
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LRCC ERROR SENSE BYTE 3 BITS 0, 1 OR 4 (Cont'd) 

Seq Condition/ Instruction Action Seq Condition/ Instruction 

94 Does the error occur with Xlate on, Data Go to Seq 104 103 If not: Change A 1 E2. 
Converter iDC) off, odd parity In the 
failing bit density7 104 Is -XLATE ON (A 1 L2D09) plus? Change A 1 L2. 

105 If not: Go to Seq 97. 
800 bpi - BB 
556 bpi - 7B 106 While writing the tape in the failing mode. Go to Seq 59. 
200 bpi - 3B is the tape control flagging a Hi Clip VRC 

error? 
BB. 7B and 3B are the mode sets for the 
different bit densities. 107 If not: Change Yl C2. 

95 If not: Recheck symptoms. 108 Analyze this error while dOing a write In 
the falling mode set. 

96 Is -DATA CONVERTER ON (A,1L2B13) Change A 1 L2. Sync the scope on -WRITE CONDITION 
plus? (A1G2G07) 

97 Enter one of the following mode set Go to Seq 67. 109 Check the - TUBO BIT P line and the Change Al H2 
commands at the tape control CE panel: + TUBO BIT 0 through 7 lines (see TUBO 

test pOints on chart 17-312) Are any 

800 bpi - A3 
556 bpi - 63 
200 bpi - 23 

TUBO bits active after the end of write 
condition (see 7-track tlnllng chart on 
17-313)7 

Does the error occur with the Data 
110 If not: Change A 1 D2 

Converter (DC) off. Xlate off. and odd 
parity? 

98 If not: Change A 1 E2. 

99 Is +PARITY EVEN (A1L2G04) minus7 Change A 1 L2. 

100 Is -PARITY EVEN (A1L2D13) plus? Change A 1 L2. 

101 Is -XLATE ON (A1L2D09) plus? Change A1L2. 

102 Enter one of the following mode set Go to Seq 87. 
commands at the tape control CE panel' 

800 bpi - A3 
556 bpi - 63 
200 bpi - 23 

Does the error occur with the Data 
Converter (DC) off. Xlate off, and even 
parity? 

3803-2/3420 
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Action 

o o 

TUBI Test Points 

WITHOUT 
BUS IN 

COMMUNICATOR 

-DEVICE BUS IN P A2D2M03 

-DEVICE BUS IN 0 A2D2P05 

-DEVICE BUS IN 1 A2D2Dl0 

-DEVICE BUS IN 2 A2D2Pl0 

-DEVICE BUS IN 3 A2D2M12 

-DEVICE BUS IN 4 A2D2D04 

-DEVICE BUS IN 5 A2D2P04 

-DEVICE BUS IN 6 A2D2J12 

-DEVICE BUS IN 7 A2D2B04 

Device Bus In x To DF 
Test Points 

TRAC PIN 

P Y1D2U12 

0 Y1D2U07 

1 Y1D2U02 

2 Y1D2P05 

3 Y1D2P02 

4 Y1D2J09 

5 Y1D2D13 

6 Y1D2D09 

7 Y1D2D04 

17-312 

WITH COMMUNICATOR 

PRIMARY SECONDARY 

A2D2S07 A2D2M03 

A2D2M05 A2D2P05 

A2D2J09 A2D2Dl0 

A2D2J06 A2D2Pl0 

A2D2G13 A2D2M12 

A2D2G08 A2D2D04 

A2D2Gl0 A2D2P04 

A2D2Ml0 A2D2J12 

A2D2D06 A2D2B04 

TUBO Test Points 

TRAC PIN 

P A1H2U07 

0 A1H2Ml0 

1 A1H2S10 

2 A1H2U05 

3 A1H2P09 

4 Al H2J03 

5 A1H2J07 

6 A1H2M04 

7 A1H2J13 

17-312 
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7-TRACK TIMING CHART 

( ( « « (~ ( 

7 Character Record, All Ones, 7 Trk, Odd Parity' 
800 bpI," DC Off, XLATE Off 

(sync) +N R Z I Char Gate (Y 1 C2J 1 2) 
I t+------OATA--~1 

+Reset First Bit (Y1C2G13) 

-Device Bus In X to OF 
(same for all tracks when Writing all ones, 
scope points listed in charts) 

(sync) -Write Condition (A 1 H2B02) 

- TUBO Bit P (A 1 H2U07) 

+ TUBO Bit X 

(same for tracks 2 th rough 7 
when writing all ones, 
scope points listed In chart) 

Notes: 

Jl 

l 
J 

1. The timing for all ones, even panty, 800 bpI 
DC off, Xlate off, will look the same except there 
will be no - TUBO Bit P for track P and 
nothing on -Device Bus In P to OF for track P 

2. The timings for 200 bpi and 556 bpI will look 
the same as 800 bpi. However, the actual 
timings will change in duration. 
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TIMING CHART, NRZI R/W VRC, HI CLIP VRC, LRC ERRORS 17-314 

Data CRC LRC 

·+NRZI Char Gate (Y1C2J12) 

·--"Device Bus In X to DF" OR 

-*-"TUBI" (Trks 0,1.3,4,7 - There may be some shifting of the buses beyond what IS shown here. however this IS normaL) 

-"Device Bus In X to OF" OR 
"TUBI" (Trks P,2,5,6 - There may be some shifting of the buses beyond what IS shown here. however this is normal) 

+Reset First Bit (Y1C2G13) 

-- "Write Condition" (A 1 G2G07)1 L. ________________________ ---l 

-"TUBO Bit P" (A1H2U07) 

--+'TUBO Bits 2,5,6" 

--+"TUBO Bits 0,1,3,4,7" 
Data CRC LRC 

·Sync Points 

·-These test points are in the test point charts on 17-312 

3803-2/3420 
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ENVELOPE CHECK 

Sense byte 3, bit 4 is set: 
A. PE Write - when a phase error pointer is set 

because a phase shift is detected which exceeds 
the capability of the VFC circuits on read back 
data from the tape unit. This also sets data 
check. 

B. NRZI - when a NRZI Hi Clip VRC error 
occurs. 

C. PE Read, 6250 Read, 6250 Write - when any 
time sensor becomes inactive. The microprogram 
sets ENVELOPE ERROR. 

3803-2/3420 

© Copyright International Business Machines Corporation 1976, 1979 

( ( 

ENV Check Block or ENV Loss 

( 

8 Fcom 17-179 

-NRZI Mode (BW231) 
\. 

-Read Clock 4 (CN251) 

..:.VRC ~r TP (CN281) 

M03 .... 

"­
G04 .... 

( 

NRZI 

Y1C2 
NRZ 
A 
CN281 

( ( .. 

J03 +NRZI Hi Clip VRC 

I 
I 
I 
I 
I 

( ( ( ( 

-Write And TapeOp (BW231) M05J1", A1K2 

A 

17-315 

JI", S05 -Envelope Check 
+ Env N RZI VRC DOT S03 ,-----.. ,r----0111 BW241 ~--------....;..--------... -+------------------~ A 1 K2 t----....... I 

I N 

I 
I 

BW241 

+Write And Tape Op (BW231) M11 Y1J2 ~ 
N 

I 
I 
I 

I 
! 

-Decode 5 (CH041) 

"'" 
Y1J2 

-Res idual Frame Backward (CH131) B03-"", 

-PE Mode (BW231) J05 .... A 

-Decode A (CH051) "- CH071 

______ -+~~J-0-5~ .... ~Y-1J-2~ 

.... A 

"--Decode 6 (CH041) 
CH071 

-lOr 0 Pointers On (CE091) M 13"" Y1 J2 

-2 Or 0 Pointers On (CG091) P13 .... OR 

+ POinter Trk 8 (CJ041) 

CH071 

PE I 
I 
I 
I ~~~--~U_0_2~~ 

-Allow PE Write Req. '" +Set PE Write Env Chk , 

-Decode A6 

.... A OR 
r-------I~ I I 

~C30~ 

- Tape Op (BW231) 

-XOUTA Bit 2 ALU2 To OF (AA141) 

A 

CC001 

S 10 + Block Or Env Loss Branch 

17-315 
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NOISE DETECTION 17-370 

Fr:>m 14-000 Seq Condition/Instruction Action Seq Condition/Instruction Action 

ERROR DESCRIPTION: 6 With the failing tape control offline, set 24 Is +SERVICE IN FOR DATA (B2M2U12) Change B2M2. 
Sense Byte 1. Bit 0 is set: up the following operations from the CE pulsing? 

A. On any Data Check condition during 6250 bpi or PE Read or Read Backward 
operations. 

panel: 
25 Is -SERVICE OUT (A 1 C2M08) pulsing? Change A 1 C2. 

B. When data is not transferred to channel during 6250 bpi. PE. or NRZI Read or Read NOP or Mode Set 26 If not: Go to Seq 36. 

Backward operations. 

C. When data is detected during Read Stop Delay in NRZI Read operations. 

RDF 
RDF 
RDB 

27 Set up a Sync Compare of ALU1 address 
3D4 (CHKUNCHK+3-A 1 U2U07). 

D. When data is detected during 6250 bpi. PE. or NRZI Erase Gap operations. 

E. When data is detected during the Erase Gap portion of 6250 BPI. PE. or NRZI Write 
Byte Cnt = F5F 
Wrt Data and Go Dwn = FFO 

28 Do the operations set up in Seq 6 in Run 
mode then return here. 

Tape Mark operations. 
Reset the tape control. 29 Sync minus on -CE SELECT REO PULSE 

Most Probable Causes: 
The following list of cards can cause the problems covered in this procedure. The cards are 
listed with the highest probability first. Lines with multiple cards have the same probability. 

Control Unit Single Tape Unit 

A. Y1D2. Y1C2. Y1P2 A. Erase head 
B. A1K2 B. Read/write head 

7 Set up a Compare Stop on ALU 1 address 
3BF (NO SVC +3). 

8 Turn the ROS Mode switch to Stop. 
Operate the Set ROS Mode switch. 
Operate the Start or Step switch. 

(A1U2U07). 

30 Is -DATA CHECK BRANCH (A1K2S07) at Change B2D2. 
a plus MST level? 

31 Is + TAPE OP DELAYED (A 1 K2P03) at a Change Y1 N2. 
minus MST level? 

C. (7-Track only) A1E2. A1L2 C. Write head card 9 Was there a '3BF' Read Forward Compare Go to Seq 18. 32 Is -EOD OR CRC OK DOT (A1K2P10) at Go to Seq 34. 
ADDITIONAL CARDS AFFECTED: Stop? a plus MST level? 

Control Unit 10 Was there a '3BF' Read Backward Go to Seq 18. 33 If not: Change A 1 K2. 
A. B2L2 Compare Stop? 
B. B2M2 
C. A1C2 11 Data is being transferred to channel. 

34 Is -ALLOW CRIC (A 1 D2P03) at a minus Change A 102. 
MST level? 

D. B2D2 
E. Y1N2 
F. A1D2 

12 Set up a Compare Stop on ALU 1 address 
at '3E2' (DATCHECK). 

35 If not: Change Y1 H2. 

G. Y1H2 
H. A1F2 
I. Y1J2 
J. A2D2 

13 Set ROS mode to step. 

14 Is there a Read Forward Compare Stop? Go to Seq 27. 

15 Is there a Read Backward Compare Stop? Go to Seq 27. 

36 Is +READ CYCLE RESET (A1F2D10) Change A 1 F2. 
failing to pulse? 

37 Is -READ AND TAPE OP (A 1 F2J13) at a Change A 1 F2. 
plus MST level? 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 16 Is this a verification check after replacing If no Compare Stop occurs in Seq 9 38 Is -ALLOW CRIC (A 1 F2B04) at a plus Change Y1 H2. 
Remember to END all problems' or maintenance calls by going to MAP 00-030. a FRU? through 15, the fix was successful. MST level? 

Seq Condition/Instruction Action 17 Failure has not been identified with the 
test setup being used. Run the operations 

39 Is -REO CB WRITE CYC DOT (A 1 F2D03) Change A 1 F2. 
at a minus MST level? 

1 Is this a single tape unit failure? For Models (4, 6, 8), go to 5B-000. 
For Models (3, 5, 7), go to 5A-000. 

set up in Seq 6 in Run Mode, rather than 
Step Mode. The failure may be 
intermittent; the Compare Equal light will 

40 Is this test being run in 7-track NRZI Go to Seq 47. 
mode? 

1A Does the failure occur only during an ERG Go to Seq 61. 
operation? 

come on if address compare setup is 
used. If no failure occurs, go to Seq 60 

41 Is this test being run in 9-track NRZI Go to Seq 44. 
mode? 

2 Does the failure occur only during a WTM Go to Seq 61. 
operation? 

3 Does the failure occur only during a NRZI Go to Seq 50. 
Read operation? 

and try the test in PE Mode, if available. 

18 Set up a Compare Stop on ALU1 address 
'3B5' (SVCWATE+1). 

19 Do the operations set up in Seq 6 in Run 

42 Is -REO CB WRT CYCLE (Y1J2S12) at a Change in order: 
plus MST level? 1. Y1J2 

2. A 1 E2 (if 7-track feature is installed). 
Go to Seq 5 to verify fix. 

4 Does the failure occur o~ly during a PE Go to Seq 60. 
Read operation? 

Mode. 

20 Sync minus on -CE SELECT REG PULSE 

43 If not: Change A 1 E2 (if 7-track feature is 
installed) 

5 Mount a work tape that is correctly 
(A1U2U07). 

44 Is +NRZI WRT REO (Y1J2S10) at a Change Y1 C2. 
written in the failing density. tape unit. 21 Is +BRANCH COND MET ALU1 minus MST level? 
Reset, Load, and Ready the tape unit. (B2L2M 11) at a plus MST level, or going 

to a plus MST level within 100 ns of sync 
time? 

45 Is -REO CB WRT CYCLE (Y1J2S12) at a Change Y1J2. 
plus MST level? 

22 Is +DATA SERVICE ACTIVE (B2L2D13) Change B2L2. 
pulsing? 

46 If not: Change A 1 E2 (if 7-track feature is 
installed). 

23 Is +SERVICE OUT CHAN A B CE Change B2L2. 
(B2L2G03) PULSING? 
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NOISE DETECTION (Cont'd) 17-371 

Seq Condition/Instruction Action Seq Condition/Instruction Action 

47 Is -REO CB WRT CYCLE (A 1 E2P02) at a Change A 1 E2. 62 With the failing tape control offline, set 
minus MST level? up the following operations from the CE 

48 Is +NRZI WRITE REO (Y1J2S10) at a Change Y1 C2. 
minus MST level? 

panel. (The first command is a NOP or 
Mode Set depending on the failing mode.) 

49 If not: Change Y1J2. NOP or Mode Set 
ERG 

50 Mount a work tape that on a 3420 Model ERG 
3, 5, or 7 has been written correctly in the ERG 
failing NRZI density. Reset, Load, and Byte Cnt = F5F 
Ready the tape unit. Wrt Data and Go Dwn = FFO 

51 With the failing tape control offline, set 
up the following operations from the CE Reset the tape control. 

panel: 63 Set up a Sync Compare of ALU2 address 
21 F (NOT LPRD) 

MODE SET required to read the 
CE work tape in Seq 50 
RDF 
RDF 

64 Sync minus on -CE SELECT REG PULSE 
(A 1 U2U07) while running operations in 
Seq 62. 

RDB 65 Is +BLOCK OR ENV LOSS BRANCH Change A2D2 
Byte Cnt = FXX (Y1P2S10) at a plus MST level at sync 
Wrt Data and Go Down = FFO time? 

Reset the tape control. 66 If not: Change Y1 P2. 
+BLOCK OR ENV LOSS BRANCH 

52 Set up a Compare Stop on.ALU2 address (Y1 P2S1 0) should be a plus level to verify 
'42F (MOVEUP). fix. 
Set the ROS Mode switch to NORM and 
operate the Set ROS Mode switch. 
Press START. 

53 Did the tape control stop on ROS2 Go to Seq 55. 
address '42F? 

54 There was no NRZI data detected during Go to Seq 7. 
STOP DELAY. 

55 Set up a Sync Compare of ALU2 address 
'425' (CNTLOOP+ 1). 

56 Sync minus on -CE SELECT REO PULSE 
(A 1 U2U07) and run operation set up in 
Seq 51. 

57 Is -FB DATA OR ALL ONES (Y1 H2U09) Change A2D2. 
at a plus MST level at sync time? 

58 Is +NRZI CHAR GATE (Y1H2S12) at a Change Y1 H2. 
minus MST level at sync time? 

59 If not: Change Y1 C2. 

60 Mount a prewritten PE tape on a PE tape Go to Seq 6. 
unit. Reset, Load, and Ready the tape 
unit. 

61 Mount a CE work tape on the tape unit to 
be tested. Reset, Load and Ready the 
tape unit. 
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PARTIAL RECORD (SENSE BYTE 5, BIT 5) 17-410 

From 14-010 Seq Condition/Instruction Action 

ERROR DESCRIPTION: 7 During a Read operation, scope the following Change V1 H2. 
Sense Byte 5, Bit 5 is set when an Interblock Gap (IBG) is sensed before End of Data points: 
(EOD) is recognized. +SET FORMAT CHARACTER Y1H2D04 

Most, Probable Causes: 
The following list is of the known cards which can cause the problems covered in this 
procedure. The cards are listed with. the highest probability first. Lines with multiple cards 
have the same probability. 

+A1 OR 81 V1H2G12 
+A3 OR B3 V1H2G09 
+RESET FORMAT LTHs V1 H2B02 

Do all pulse? 

A. A1G2, V1G2 8 Does tape unit fail in PE Mode? (Is Sense Go to Seq 12. 
B. V1N2, V1P2 Byte 3, Bit 5 ON?) 
C. V1Q2 
ADDITIONAL CARDS AFFECTED: 9 Do the following points pulse? Change V1J2. 

A. A2C3 
B. A2D2 

-0-50 CLOCK 8US YA Y1J2J11 
-25- 75 CLOCK BUS V A V1J2D09 

C. V1H2 
D. V1J2 

10 If not: Change A 1 C2. 

E. A1C2 
After replacing a FRU, run the diagnostics or the customer program. 

11 Referring to Seq 7, did any of the following Go to Seq 9. 
lines fail to pulse? 

. Always start with Seq 1 and follow the procedure in sequence unless directed otherWise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

+SET FORMAT CHARACTER Y1H2D04 
+A3 OR B3 V1H2G09 
+RESET FORMAT LTHs Y1 H2802 

Seq Condition/ Instruction Action 12 While reading a PE block, sync negative on Change Y1 H2. 
-PE DECODE A7 (V1 H2U04). 

1 Is TU CHECK (Sense Byte 4, Bit 6) ON? Go to 15-090. Does -DETECTED ALL ONES DATA 

1A Is this a single tape unit failure? Clean capstan. If problem still exists, 
go to 6A-000 for Models (3, 5, 7) 
Go to 68-000 for Models (4, 6, 8). 

(V1H2P06) go minus at END OF DATA time? 
Add 2 to the number of data bytes being 
read to determine the number of sync pulses 
to END OF DATA time. 

2 Write a tape, do a Read operation, sync Go to ALD BW231 EK6 and follow 
negative on -TAPE OP A (V1 H2D10). line back to failing point. 
Is sync missing? 

If the tape was written from the CE panel 
use the following guide to determine the 
number of data bytes actually written. 

3 Sync minus -DEVICE BUS IN P TO DF Go to Seq 15. 
(V1T2S04) as a reference (see Pointer 
System Probe Point List on 17-70 1). 
Is -EOD OR CRC OK (V1 H2J13) minus 

Hex 00 - writes 3 bytes 
Hex 01 to FE - writes 3 more bytes than 
hex value 
Hex FF - writes 2 bytes 

before the end of the postamble? 13 Is -R/W VRC ERROR (A1K2P02) minus Go to 17-168. 

4 Do a Read operation and sync negative on -IBG BRANCH is a bad level. Change 
- TAPE OP A (V1 H2D10). Using -DEVICE A2C3. 

before END OF DATA goes minus? Refer to 
Seq 12. 

BUS IN P TO DF (V1T2S04) as a reference If not fixed, go to Seq 7. 
(see Pointer System Probe Point List on 

14 If not: Change V1G2. 

17-701), is -IBG BRANCH (V1P2M07) plus 
shortly after the beginning of the preamble 
and minus shortly after the end of the 
postamble? 

15 Do a Read operation and stop with error on. Change V1 02. 
Scope +BLOCK OR ENV LOSS BRANCH 
(V1P2S10). 
Is it plus? 

5 Using the setup from Seq 3, is +BLOCK OR Change V102. 
ENV LOSS BRANCH (V1 P2S1 0) ever minus 
during the period that -IBG BRANCH should 

16 Do a Read operation and sync negative on If -IBG BRANCH is a bad level, 
-TAPE OP A (Y1H2D10). Using -DEVICE change A2C3. Otherwise, change 
BUS IN TO DF (V1T2S04) as a reference A2D2. 

be plus? (see Pointer System Probe Point List on 

6 If not: Change in order: 
1. V1 P2 
2. A2D2 

17-701), is -IBG BRANCH (V1P2M07) plus 
shortly after the beginning of the preamble 
and minus shortlY,after the end of the 
postamble? 

17 If not: Change V1 P2. 

3803-2/3420 
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END DATA CHECK 17-530 

From 14-000 and 17-190 
Seq Condition / Instruction Action 

ERROR DESCRIPTION: 

Byte 3, bit 3 is set during PE Read operation if the ending ones marker is not detected, or 
10 If not: Change Yl H2. 

if the postamble contains less than six or more than 50 bytes. 11 ·Is -SPARE XFR 18 (A 1 D2P05) always Change A2L2. 
This bit has different meanings depending on the subsystem operating mode and the status minus? 
of Sense Byte 5, Bits 5 and 6. 

12 If not: Change A1 D2 
In PE mode: 
1. If Bits 5 and 6 are OFF, Short Postamble is indicated. 
2. If Bit 5 is ON and Bit 6 is OFF, a Partial Record is indicated. 

13 Is -NRZI MODE (Y1C2M03) minus? Change A 1 K2. 

3. If Bit 5 is OFF and Bit 6 is ON, an Excessive Postamble is indicated. 14 If not: Change Y1C2. 

The only time Byte 3, Bit 3 indicates an End Data Check is during a PE Read operation. For 
all other operations, Byte 3, Bit 3 indicates a CRC error. 

Most Probable Causes: 

The following list is of the known cards which can cause the problems covered in this 
procedure. Cards are listed with the highest probability first. Lines with multiple cards have 
the same probability. 
A. A1D2 
B. V1H2, V1G2 
ADDITIONAL CARDS AFFECTED: 

A. A1K2 
B. A2Q2 
C. A2L2 
D. A2D2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

1 Take the tape control offline and set up 
the CE panel to perform the failing 
command sequence with Stop On Data 
Flow Check switch ON. 

2 Is -EOD OR CRC OK DOT (A1K2P10) Go to Seq 9. 
minus? 

3 Is +9 TRACK CHECK CRC (V1 H2M 11) Go to Seq 13. 
plus? 

4 Sync negative on -STAT BIT 0 TAPE OP Go to Seq 7. 
TO DF (A1K2U06). 
Is -6250 MODE (V1 H2S09) minus while 
the sync is minus? 

5 Is -XOUTA BIT 4 ALU2 TO DF Change A 1 K2. 
(A 1 K2D09) minus while the sync is 
minus? 

6 If not: Change in order: 
1. A2Q2 
2. A2L2 

7 Is -BUFFER CRC ERR (A 1 D2J04) minus? Go to Seq 11. 

8 If not: Change in order: 
1. V1 H2 
2. A1D2 

9 Sync negative on -STAT BIT 0 TAPE OP Change A2D2. 
TO OF (A1K2U06). 
Does -EOD OR CRC OK DOT (A 1 K2P10) 
become minus while the sync is minus? 

3803-2/3420 
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END DATA CHECK 

+EOD (CH131) 
Y1H2 

+EOD NRZI Pl1 M09 

(CN281) CH131 

Tape Op Dl0 ..... 
Y1H2 

(BW231) 
A 

Y1H2 +End Of Data M09 "- r-.. "-N CHlll 
CH131 

_-~T=,!,ap~e=-0,.,.p __ ..::D;.:.1;:;.O&,;li("'" Yl H2 L _____ ~-,.....--.. r- ....... Y1H2 
(BW231) N r 

CH131 A 

Y1H2 

OR 
J13 -EOD Or CRC OK 

- CHlll 

Read CRC Register C H 111 .. ";a,.. __ ---' 
-Combined ECC Data 0 P13 .... Y1H2 Bll RD CRC 2 

/ 
-Combined ECC Data 1 Ml:lto... " G07 -RD CRC 4 

~ -Combined ECC Data 2 502 ...... G02 +RD CRC P 

-Combined ECC Data 3 503 ...... B13 +RD CRC 1 

-Combined ECC Data 4 U02 ..... Dl1 +RD CRC 0 
CKOOl CNOll 

-Combined ECC Data 5 505 ..... 

~ 
J07 +RD CRC 3 

/ -Combined ECC Data 6 507 ..... B12 +RD CRC 7 

-Combined ECC Data 7 U05 ..... M08 +RD CRC 5 

-CRC Data Trk 8 U03 ...... B10 +RD CRC 6 

J13 

(CJ041) 
.-----

-WR Or RD Forward (CH131) U07 ...... 
'" -CRC OK 

-Stat Bit 0 Tape U06 ..... 
Op To DF (AA141) 

r A1D2 

OR 
S04 -EOD Or 

BK041 CRC OK 

-RD Backward (CH131) ..... 
CH111 

-CRC B=C TP Pl0,", ~1D2 f-----:;--... 
- Tape Op 509 ..... J Al02 

(BW231) 

-Spare Xfer 18 (AAl711 

- Tape Op (BK001) 

-Overrun Error (BW231) 

-Read & Tape Op (BW231) 

-XOUT A A Bit 1 ALU2 
To DF (AA141) 

-6250 Mode 

(BW231) 

~ A1D2 .... 
N 
BK041 

...£.ll A1D2 D09 .. __ ... ,---
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A1D2 
N 
BK041 

OR 

BK041 

BK041 

P05 ..... 

509 ..... A 
A1D2 

J12 ..... I- OR 

Dll ..... A 
BK041 

-CRC B=D TP Bll ..... A1D21--4--_::IIoI 
N 

D09 ...... A1D2 
Dll ..... 

A 
U09 .... 

BK041 

U09 ..... A1D2 

A 
...... 

BK041 

U09..... A 1D2 

..... A 

BK041 

~
lD2 ...... 

OR A1D2 
BK041 -CRC-C U05 ..... 

A 
No Match ... 
(BK0311 ~ BK041 

Dll 100.... 
BK041 ~-----------------~ 

A1D2 

OR 

,-- BK041 

+Control (BW231) 

-EOO Or CRC 

OK (CHll1) 

+TM M09 A1D2 
Can! (CC001) 

OR 

BK041 ~ 
+Stat Bit 3 MOB 

NRZI (AA1411 

U04 A1D2 
J13 

OR --- BK041 I--

A1D2 

A 

BK041 

A 

J~ BK041 

" J04 
-Buffer CRC Error 

17-531 

+TapeOp P03 A1K2 

rATK2~ ____________ ~D~e~la~ye:d~(C:B~4~1~1)~-J 
A1K2 OR 

N 

BW231 

A1K2 

N 

BW241 

.-----------1 BW241 
Mll -End Data Check 

Sense byte 3, bit 3 is set: 

A. 6250 Read, NRZI Read, or any Write - when a 
CRC error occurs. 

B. When End of Data is not detected. 

17-531 
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CYCLIC REDUNDANCY CHECKS 

From 14-011.14-012 

ERROR DESCRIPTION: 

Sense Byte 9. Bit 3 or Sense Byte 3. Bit 3 (except PE Read Op) is set when a Cyclic 
Reundancy Check (CRC) error is detected durin a 6250 bpi Read or Write operation. 

( 

The CRC-D byte is the check byte written on tape and stored in the D compare register. 
The CRC-B byte is generated in the CRC-B register during the write operation. During a 
6250 bpi Write or Read Forward operation, this bit is set when there is no match between 
the CRC-B and CRC-D bytes. 

The contents of the CRC GENERATOR A register are written on tape as a Check CRC byte 
during 6250 bpi mode. The CRC-C byte is generated from accumulated data bytes stored in 
the CRC GENERATOR C register. During a 6250 bpi Read Backward operation, this bit is 
set when there is no match between the combined data bytes, the Check CRC byte in the A 
register and the CRC-C byte in the C register. 

During a PE Write operation, CRC III Error (Sense Byte 9, Bit 3) IS set when there is no 
match between the data bytes stored in the CRC-C register and the byte previously 
generated in the CRC-B register. 

This error sets Sense Byte 3, Bit 3. 

Most Probable Causes: 
The following list is of the known cards which can cause the problems covered in this 
procedure. The cards are listed with the highest probability first. Lines with multiple cards 
have the same probability. Cards separated by slashes are interchangeable. 

A. Y1 J2 G Y1 K2/Y1 L2/Y1 M2 
B. Y1H2 H. Y1C2, Y1N2 
C. A1D2 I. A1K2, A2L2 
D. Y1G2, Y1D2 J. A1G2 
E. A 1 F2. Y1 F2 K. A 1 L2, A2Q2, A2T2, Y1 P2, 

Y2R2/Y1 S2/Y1T2 
F. A1E2 
ADDITIONAL CARDS AFFECTED: 

A. A1B2 
B. A1S2 
C. B2M2 
D, B2L2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction 

1 Take the tape control offline, Enter the 
failing command sequence. It may be 
record length or data sensitive. Loop 
write-to-read (LWR) (write data FF, byte 
count FFF) may be used instead of a write 
operation if it is the only command 
performed. A LWR from load point will 
be performed in PE mode. Jumper 
A 1 S2G08 to ground to cause the LWR 
command to operate with IBGs between 
data blocks. If LWR runs error-free, use 
the failing mode. 

2 Turn Stop On Data Flow switch on. Use 
the following commands: Write (01), 
Read Backward (OC)' Read (02)' 
Backspace Block (27). LWR (8B) may be 
used if it will fail. Use various byte 
counts, Note: You must have a CRC 
error and have Stop On Data Flow switch 
on to proceed. 

(C'; Copyright International Business Machines Corporation 1976. 1979 
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Seq Condition/Instruction 

3 Check for false error. Is -EOD or CRC 
OK (A1K2P10) plus? 

4 Is - End Data Check (A 1 K2M 11) minus? 

5 With 'the CRC Error light ON, is -End 
Data Check (A 1 B2D07) plus? 

6 If not: 

7 Is + Tape Op Delayed (Y1 N2M05) minus? 

8 If not: 

9 Does the failure occur during an Erase 
Record Gap operation? 

10 Does CRC ERROR (sense byte 3, bit 3) 
occur only in PE mode (sense byte 3, bit 
5)? 

11 Use single step mode. Turn Stop On Data 
Flow Check switch off. Do a 6250 bpi 
command sequence: 

WRITE - '01' 
READ BACKWARD - 'OC' 
READ FORWARD - '02' 
BACKSPACE BLOCK - '27' 
(Write data FFO, byte count FFO) 

12 Does CRC error occur on all but the 
Backspace Block command? 

13 Does CRC error occur only on a Read 
Backward? 

14 Does CRC error occur only on a Read 
Forward? 

15 Does CRC error occur only on a Write? 

16 Does CRC error occur only on a Write and 
Read Forward? 

17 Does CRC error occur only on a 
Backspace Block? 

18 Does CRC error occur only on a Read 
Forward and a Read Backward? 

19 Recheck the symptoms and make sure 
that another error didn't occur. Also, try 
other byte counts. 

20 Do a Read Forward and a Read Backward 
on your READ ONLY tape (6250 bpi). Do 
both commands run error-free? Ensure 
failure is CRC. 

21 Did only the Read Forward command in 
Seq 20 fail? 

( ( ( ( ( ( ( ( ( ( 

17-540 

Action Seq Condition/Instruction Action 

Go to Seq 9. 22 Did only the Read Backward command in Change in order: 
Seq 20 fail? 

1. A1D2 
Go to Seq 7. 2. Y1H2 

Change A 1 B2. 23 Turn Stop On Data Flow Check switch on. 
Do a Read Backward on your READ 

Change A1S2. 
24 

ONLY tape (6250 bpi), 

Is -CRC C No Match (A 1 D2U05) minus? Go to Seq 33. 
Change A 1 K2. Note: This line is data sensitive and may 

Change Y1 N2. 
not be active for some data configurations 
and length even though CRC error is 

Go to Seq 117. 
active. Try various data lengths and data. 

25 Turn STOP ON DATA FLOW CHECK Go to Seq 114. 

Change Y1 J2. 
switch off. Use LWR with gaps (tape 
must be away from load point) or write a 
tape (byte count OBO, write data FFO) in 
6250 BPI mode. If tape was written, 
rewind then read forward. 
Sync the scope plus on +Shift CRC 
(Y1J2D05). 
Check for the proper number of pulses 
(should be 23 for this operation). Byte 
count OBO (see timing chart). 
Are they good? 
Note: The groups of seven SHIFT CRC 
pulses may appear as one pulse. 

Go to Seq 20. 26 Is N RZI feature installed? Go to Seq 28. 

Go to Seq 94. 
27 If not: Change Y1J2. 

28 Sync the scope minus on -Tape Op A 

Go to Seq 90. (Y1 C2J11) and check +Shift EPR 
(Y1 C2S09) and +Step CRC pulse 
(Y1C2S10). 

Change in order: 
29 Was either plus while the sync was Go to Seq 31. 

1. A1D2 minus? 
2. A1E2 
Go to Seq 53 if problem not fixed. 30 If not: Change Y1J2. 

If N RZI feature is installed, and Y1 J2 did 
Go to Seq 61. not fix the problem, change Y1 C2. 

Go to Seq 63. 
31 Was +SHIFT EPR (Y1C2S09) plus (Seq Change Y1 C2. 

28)? 

Go to Seq 75. 
32 If not: Change A2L2. 

33 Is +NRZI Degate ECC PH (Y1C2M02) Change Y1 C2. 
plus? 

34 Turn Stop On Data Flow Check switch to Change in order: 

'Go to Seq 49. 

Stop On. Stop with CRC error lamp on. 
1. Y1 F2 

Is + 1 or 2 Trk Corr (Y1 N2P06) plus? Is 
2. Y1J2 sense byte 9, bit 0 on? 
3. Y1G2 

Go to Seq 59. 

17-540 



CYCLE REDUNDANCY CHECKS (Cont'd) 

Seq Condition/Instruction Action Seq Condition/Instruction 

35 Turn Stop On Data Flow Check switch Go to Seq 81. 45 Change the Yl K2, Yl L2, and Yl M2 cards. 
off. Do a LWR with gaps (tape must be These are the same type card and may be 
away from load point) in 6250 bpi mode replaced one at a time using one new 
(count OBO). Sync on and look at -Set card. Rerun tests after replacing each 
ECC Buffer (Y1J2G12). Does it fail to card. 
pulse? Note: This pulse is extremely Is the problem fixed? 
narrow. 

46 Change the Yl R2, Yl S2, and Y1T2 cards. 
36 Scope -EPI (Y1G2U03) and -EPJ Change Yl F2. These are the same type card and may be 

(Yl G2S03). Does either go minus while replaced one at a time with one new card. 
-Set ECC Buffer (sync) is minus? Rerun tests after replacing each card. 

37 Do a LWR (byte count 000) in 6250 bpi Go to Seq 45. 
Is the problem fixed? 

mode. Scope -Frame Buffer Out (see test 47 Is 7-Track feature installed (sense byte 
points in Seq 38). Do any fail to pulse? 13, bit 1 on)? 

38 Set time base to 1 microsecond per 
division. Sync on and look at -Set ECC 
Buffer (Y1J2G12). Use Xl0 magnifier 

48 If not: 

(there should be eight pulses). Scope the 
Frame Buffer and ECC Reg. test points. 
Look at the test points in relation to the 
minus portion of -SET ECC BUFFER. 
Ensure that the Frame Buffer data is set 
in the ECC Register. 

49 Do a LWR (with gaps, count OBO, data 
FFO, and with tape away from load point) 
in 6250 bpi mode. Sync plus on +Set 
Write Data (A 1 F2P03). Set time base to 
20 microseconds per division. Is sync bad 
or does scope fail to sync (see timing 

---u-trlJVlrlI 
chart on 17-544)? 
Note: Try different byte counts until you 
have a CRC error. 

( L- 50 Set time base to 20 microseconds per 

I L- division, if your count is OBO. Compare 
-CRC Gate (A1F2Gl0) to +Set Write 
Data (A 1 F2P03). Check near the end of 

Test Points the record to allow for a byte count other 
-Frame Buffer -ECC Reg. 
OUT OUT 

than OBO. Is. it good (see timing chart on 
17-545 and 17-544)? 

P Y1G2P12 Y1G2J09 
0 Y1G2S11 Y1G2S13 51 Do a Write or LWR (use byte count used 

1 Y1G2U13 Y1G2S09 in Seq 50). and scope +Stop to Data 

2 Y1G2Ul0 Y1G2Ull Flow (A1F2G11). Is it plus before the 

3 Y1G2U12 Y1G2S12 time -CRC Gate (A 1 G2P03) should go 

4 Y1G2U04 YlG2U07 minus? See timing chart on 17-545. 

5 Y1G2U06 Y1G2S07 
6 Y1G2U05 Y1G2S05 

52 If not: 

7 Y1G2U09 Y1G2G09 

39 Does the ECC Register contain the same Go to Seq 98. 
data as the Frame Buffer? 

40 Is NRZI feature installed? Go to Seq 43. 
53 Do a write operation (byte count OBO, 

data FFO). Compare -CRC Control 

41 Scope -NRZI Mode (Yl D2S05). Is it plus Change Yl G2. (A 1 D2S07) to -CRC Gate (A 1 G2P03). 

or level bad? If bad level, change Yl F2. 54 Is -CRC Control minus at least as long as 

42 If not: Change A 1 K2. -CRC Gate, and does it go plus? 

55 If not: 
43 Change cards. Change in order: 

1. Y1G2 
2. Y1D2 

44 Is NRZI feature installed? Go to Seq 109. 

© Copyright International Business Machin...es Corporation 1976. 1979 
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Action 

Go to 00-030. 

Go to 00-030. 

Change in order: 

1. A1E2 
2. A1D2 

Change A 102. 

Go to Seq 135. 

Go to Seq 135. 

Change A 1 F2. 

With EC733814, change B2M2. See 
Caution. 
Without EC733814, change B2L2. See 
Caution. 0 

Go to Seq 56. 

Change A 1 F2. 

o C) 

17-541 

Seq Condition/I nstruction Action 

56 Sync minus on -CRC Control (A 1 D2S07). 
Ensure that the input data to WRITE CRC 
OR RESIDUAL logic match the data out. 

Card A1D2 

Input Pin Output Pin 
0 S02 M13 
1 S03 U03 
2 M05 P04 
3 M07 P07 
4 Ml0 P09 
5 M12 Mll 
6 511 S10 
7 S13 U13 

57 Do the inputs match the outputs, or is If input level is bad, change A 1 F2. 
input level bad? Go to Seq 67. 

58 If not: If input level is bad, change A 1 F2. 
Otherwise, change A 102. 

59 Sync plus on -IBG Branch (Yl P2M07). Change in order: 
Does -Residual Frame Fwd (Y1J2U12) go 

1. Y1J2 minus during or after reading the ALL 
2. A 1 F2 ONES marker? See timing chart ori 

17-545. 

60 If not: Change Yl H2. 

61 Do an LWR with gaps (at 6250 bpi with Go to Seq 1 01 . 
tape away from load point, byte count 
OBO) and sync plus on +Shift CRC 
(Y1J2D05). Check for proper number of 
SHIFT CRC pulses (23). Are they good? 
See timing chart on 17-545. 
Note: The groups of seven SHIFT CRC 
may appear as one pulse. 

62 If not: Go to Seq 98. 

63 Is +Control (A 1 K2M07) plus? Go to Seq 65. 

64 If not: Change A 1 K2. 

65 Try to sync plus on +Shift CRC Change Y1J2. 
(Y1J2D05). Are any pulses present? 

66 If not: Change in order: 

1. Y1H2 
2. A1D2 

67 Do a write or LWR operation (at 6250 bpi Go to Seq 87. 
with tape away from load point) and sync 
plus on +Set Write Data (A 1 F2P03). 
Scope -Residual Gate (A 1 F2P02). Is it 
good? See timing chart on 17-544. 
Note: Reference -Residual Gate to the 
+Set Write Data line at the end of the 
record to allow for a record length other 
than OBO which is used on timing chart. 

"CAUTION: Removing this card may cause channel errors even with 

power off. Put CPU in the Single Cycle mode before removing card. 

00 o o o , I 
\,.,y 
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CYCLIC REDUNDANCY CHECKS (Cont'd) 17-542 

Seq Condition/ Instruction Action 

68 If not: Change A 1 F2. 

Seq Condition/ Instruction Action 

89 If not: Change Y1J2. 

Seq Condition/ Instruction Action 

107 Is -Req CB Wrt Cycle (Y1J2S12) good? Change A 1 D2. 
See timing chart on 17-545. 

69 Do a write or LWR operation (at 6250 bpi Go to Seq 71. 

with tape away from load point, byte 
count OBO). Sync minus on -ROC Cycled 
(Yl G2Pl1). Scope -ECC GB ADR 1 
(Y1J2Ul0), -ECC GB ADR 2 (Y1J2S11), 

90 Write a tape in 6250 bpi mode (count 
OBO, data FFO). Rewind, then do a Read 
Forward operation. Sync minus on 
-ROC Cycled (Y1G2Pl1). Set time base 
to 10 microseconds per division. 

108 If not: Change in order: 

1. Y1J2 
2. A1E2 

109 Remove the Yl C2 and Yl D2 cards. 
and -ECC GB ADR 4 (Y1J2S03). See 
timing chart on 17-544 and 17-546. Are 
all three lines good? 

70 If not: Change Yl J2. 

91 Is +Set Check Byte (Yl J2D12) good? Go to Seq 112. 
See timing chart on 17-545. 

92 Is -Residual Frame Bkwd (Yl H2U06) Change Yl H2. 
ever minus? 

110 Does the tape control run without errors Change Y1 D2. 
now? 

111 If not: Go to Seq 45. 

71 Do a write or LWR (with tape away from Change Y1J2. 
load point) with gaps, count OBO in 6250 
bpi mode. Sync and display -GB Full 
(Yl N2G08). Is it bad? See timing chart 

93 If not: Change Yl J2. 

94 Do a LWR (count OBO, data FFO) with 
gaps in 6250 bpi mode. 

112 Is +Residual 32 Compare (Yl H2U12) Go to Seq 131. 
good? See timing chart on 17-545. 

113 If not: Go to Seq 140. 

on 17-546. 95 Sync minus and display -ABC2-C7 114 Is -CRC Data Trk 8 (Yl G2B04) pulsing? Change Yl H2. 

72 Is - FB Module Select (Yl J2J 1 0) bad? Change Y1J2. (Y1J2D02) 115 Is +NRZI CRC Bit P (Yl G2D04) ever Change Yl D2. 
See timing chart on 17-546. 

73 Is -Set Sl and FB Write Gate (Y1J2P02) Change Yl J2. 

bad? See timing chart on 17-546. 

96 Set time base to 10 microseconds per Change in order: 
division. Are there four negative pulses 1. A1D2 
on -ABC2-C7? 2. Y1H2 

plus? 
(If NRZI not installed, go to Seq ·116.) 

116 If not: Change Yl G2. 

74 If all are good: Go to Seq 44. 

75 Do a LWR (with gaps, byte count OBO) in 
6250 bpi mode. Sync plus on +Shift CRC 
(Y1J2D05). 

76 Is -CRC Control.(A 1 F2B03) bad? See Change A 1 F2. 

3. A1F2 

97 If not: Change Y1J2. 

98 Do a LWR (byte count OBO, data FFO) Go to Seq 119. 
with gaps. Sync plus on +Shift CRC 
(Y1J2D05) and check for correct number 

117 Do an Erase Gap (17) operation with the Change Yl C2. 
Stop On Data Flow Check switch on. 
Scope +EOD NRZI (Y1 H2Pll). Is it 
plus? 

118 If not: Change Y1 H2. 

timing chart on 17-545. 

77 Write a tape in 6250 bpi mode (write data 
FFO, byte count OBO). Rewind the tape 
then Read Forward. Sync minus on 
- Tape Op (A1K2Bl0). 

78 Is -Read and Tape Op (A1K2U12) minus Go to Seq 105. 

of pulses. (There should be 23 for this 
operation.) Set time base to 5 
microseconds per division (use Xl0 
magnifier). Are they bad? See timing 
chart on 17-545. 

Note: The groufls of seven SHIFT CRC 
pulses may appear as one pulse. 

119 Does +Set Write Data Delayed Go to Seq 121. 
(A 1 L2B04) compare with +Set Write 
Data A1G2B13? They should be the 
same. 

120 If not: Change A 1 L2. 

when sync is minus? 

79 Is -Stat Bit 2 to DF (A 1 K2U09) minus Change A 1 K2. 

during -Tape Op? 

99 Turn Xl0 magnifier off. Is +Set Check Go to Seq 69. 
Byte (Y1J2D12) good (only one pulse)? 
See timing chart on 17-545. 

121 Does +Set Write Data Feedback Go to Seq 123. 
(A 1 L2G 12) compare with +Set Write 
Data A 1 G2B13? They should be the 
same. 

80 If not: Change A1Q2. 100 If not: Change Y1J2. 
122 If not: Change A 1 L2. 

81 Sync plus on -IBG Branch (Y1P2M07). 

82 Is -Format Character Vote (Yl H2M05) Change Y1J2. 
good? See timing chart on 17-546. 

101 Is +Set Check Byte (Y1J2D12) good? Change in order: 
See timing chart on 17-545. 1. A1D2 

2. Y1H2 

123 Is +CRC Shift (A 1 L2G07) pulsing? Go to Seq 125. 

124 If not: Change in order: 

83 Is +EOD or PE (Yl H2P04) good? See Change Yl H2. 

timing chart on 17-544. 
102 Is -Set Residual Frame Forward Change Y1J2. 

(Y1J2U12) good? See timing chart on 

1. Al F2 
2. Al L2 

84 Is -PE Mode (Yl H2J05) minus? Change Yl H2. 17-545. 
125 Is -CRC Control (A 1 F2B03) good? See Go to Seq 127. 

85 Is -XOUTA Bit 0 ALU2 TO DF Change A2Q2. 

(A1K2S13) minus? 

103 Is -XOUTA Bit 1 ALU2 to DF Change Yl H2. 
(Yl H2M12) good? See timing chart on 
17-544. 

timing chart on 17-545. 

126 If not: Change A 1 F2. 

86 If not: Change A 1 K2. 
104 If not: Change A2Q2. 127 Is -Residual Gate (A 1 F2P02) good? See Go to Seq 129. 

87 Sync minus on -Write Condition 
(A1G2G07). 

105 Sync plus on +Shift CRC (Y1J2D05). 
Set time base to 10 microseconds per 

timing chart on 17-544. 

128 If not: Change A 1 F2. 

88 Are -ECC GB ADR 1 (Y1J2Ul0), -ECC Change in order: 
GB ADR 2 (Y1J2S11), and -ECC GB ADR 1. A1G2 
4 (Y1J2S03) all good? See timing chart 2. A1D2 
on 17-546. 

division. 

106 Is +Set Residual Cnt (Y1J2J03) bad? Change Yl J2. 
See timing chart on 17-545. 

129 Is -CRC Gate (A 1 F2Gl 0) good? See Go to Seq 1 31 . 
timing chart on 17-545. 

130 If not: Change A 1 F2. 

17-542 
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Cyclic Redundancy Checks (Cont'd) 

Seq Condition/ Instruction 

131 Is -Full Frame (A1F2J10) minus? 

132 Is +Control (A 1 K2M07) minus? 

133 Is -Stat Bit 2 Spare to OF (A 1 K2U09) 
minus? 

134 If not: 

135 Is -Read Cycle (A 1 F2B05) pulsing? 

136 Is -Full Frame (A1F2J10) minus? 

137 Is -Read and Tape Op (A1K2U12) 
minus? 

138 If not: 

139 Is +Set Residual Count (Y1 J2J03) good? 
See timing chart on 17-545. 

140 If not: 

3803-2/3420 

o o o o 
1.1 
"'-.Y o 

Change A 102. 

Change A 1 K2. 

Change A 1 K2. 

Change A2T2. 

Change A 1 F2. 

Change A 1 F2. 

Change A 1 F2. 

Go to Seq 133. 

Change in order: 

1 Y1H2 
2. Y1C2 

Change Y1J2. 

1979 
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CYCLIC REDUNDANCY CHECK (eRC) TIMING CHART 17-544 

Data , 

Preamble Residual CRC Postamole 

-Device Bus In P Y1T2504 

TUBO P A 1 H2U07 

-Write Condition A 1 G2G07 
I I I 

-Residual Gate A 1 F2P02 ' I 
, , 

I, I I U U 
I , 

+Set Write Data A 1 F 2P03 I I I I I I I I I I I I I I I 

/nJUlJl~ Each Group Contains 4 Pulses 

-ROC Cycled Y1G2P11 
I I I I 

I } 
-Group Buffer Full Y1 N2P11 

I' 

+ECC Group Full Y1J2U07 
I' , I n n n n , I 

I I 
+5et XLATE Buffer Y1 N2G04 I I I I I I I I I I I I I I I , , I I I I 

~\ /1Uilln\ 
-Decode ABC Y1J2G13 

I I , I 

U U U U " 
-EPI Y1G2U03 , I I ' 

/I~ I I ' I I I/I~ 
~pulses Per Group Except For Last Group ~ 

-Tape Op A1C2Mll 

I , I I I I I I 
+ EOD Or PE Y1 H2P04 , « , I I I 
-XOUTA Bit 1 ALU2 to OF Y1J2M12 , , 

, I , , 

(C' COPYright International Business Machin';s Corporation 1976, 1979 
17-544 



o 

CRC TIMING CHART 17-545 

Data 

Preamble ( Residual CRC ( Postamble 
L-----_----J)~~~~~~-~~~)~----I 

Sync -Write and Tape Op. A1F2G13 

~--------------------~I ~/--------------------------------~I ~/--------------------------------------------------------------------------------~I ~/---------------------

-Device Bus In P Y1T2S04 

+Shift CRC Y1J2D05 I I I I I I 

~ I / 

+Set Check Byte Y1J2D12 
I I I I 

~ 
-Residual Frame FWD Y1J2U12 

I I I I 

-Set ECC Y1J2G12 
I I I I I /I~ 

© Copyright International Business Machines Corporation 1976. 1979 
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CRC TIMING CHART 17-546 

Data 

Preamble ) Residual CRC ) Postamble 

-Device Bus In P Y1T2S04 

-Format Character Vote Y 1 H2M05 , , , , u-u u U 
-GB Full Y1N2G08 

I' 

LJ 
I I 

-ECC GB Adr 1 Y1J2U10 I I 

/1 I 1 1 I I 1 I 1 I 1 1 " 1 1 1 
" I' I 

~ ~~ --------------
I I 

-ECC GB Adr 2 Y1J2S11 I I I 

/" I' 
, , I I II II I II II II II I II I II II u II II II 

/2f~ ~: ~ LJl~ IUl 
-ECC GB Adr4 Y1J2S03 

I I 

~: 
II ~ 

-FB Module Select Y1J2Jl0 I , U U U 

-Set 51 and FB Write Gate Y1J2P02 
I' I' 

/1\ 1 1 1 /1\ 1 1 1 1 1 1 1 " 1 1 1 

lJUUU lJUUU 
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NRZI CYCLIC REDUNDANCY CHECK (CRC) 17-590 

From 14-001 Seq Condition/Instruction Action 

ERROR DESCRIPTION: 12 Does -CRC CNTL (A 1 F2S07) fail to come Change A 1 F2. 
Sense Byte 9, Bit 3 is set when a CRC is detected during a 9-track NRZI write operation. If up with -END WRT SEQUENCE? 
there is no match between the bytes stored in the CRC-C register and the byte previously 
generated the CRC-B register during Write operation, Sense Byte 9, Bit 3 is set. A CRC is 
not performed during 7-track NRZI operations. 

13 Does -CH B CRC OR RESIDUAL BIT 7 Change A 1 D2. 
(A1D2U13) fail to go minus when -CRC 
CNTL (A 1 D2S07) and -CROC REG 1 

Most Probable Causes: 
(A1D2S13) go minus? 

The cards are listed with the highest probability first. Lines with multiple cards have the 14 If not: Change A 1 G2. 
same probability. Cards separated by slashes are interchangeable. The cards are listed with 
the highest probability first. Lines with multiple cards have the same probability. 

A. Y1 R2/Y1 S2/Y1T2 
B. Y1C2 
C. Y1H2 BIT 
D. Y1D2 x NRZI RD DATA BIT x test points DEVICE BUS IN x test points 
E. A2R2 
ADDITIONAL CARDS AFFECTED: P Y1 D2B13 Y1D2U12 

A. A1L2 0 Y1D2G02 Y1D2U07 
B. A1D2 
C. Y1J2 1 Y1D2B11 Y1D2U02 
D. A1F2 
E. A1G2 2 Y1D2M02 Y1D2P05 

After replacing a FRU, run the diagnostics or the customer program. 3 Y1D2G13 Y1D2P02 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 4 Y1D2J13 Y1 D2J09 
Remember to END ali problems or maintenance calis by going to MAP 00-030. 

5 Y1 D2J11 Y1 D2D13 

Seq Condition/Instruction Action 6 Y1D2G07 Y1D2D09 

1 Does the error occur on one tape only? Go to 5B-000 for Models 4, 6, 8. 7 Y1D2G09 Y1D2D04 

Go to 5A-000 for Modesl 3, 5, 7. 

2 Write a short block in the failing data Go to 17-010. 
pattern on a tape unit. Does the tape 
control fail with a P Compare error? 

3 Read the tape. Does the error occur when Go to Seq 5 
the tape is read? 

4 If not: Change A 1 D2. 

5 Do you have a Read/Write error with the Go to 17-310. 
CRC? 

6 Sync plus on +9-TRK CORRECTION Change Y1 D2. 
(Y1 D2J 12). Is the sync present? 

7 Write a 10-byte record of all ones. Use Go to 17-310 to Troubleshoot 
the timing chart on 17-314. Does +NRZI VRC Error. 
HI CLIP VRC ERROR (Y1C2J03) occur 
with the CRC? 

8 Sync on +NRZI CHAR GATE (Y1C2J12). Change the Y1 C2 card. 
Does +SHIFT CRC NRZI (Y1C2U10) shift If this doesn't fix the problem, 
other than 11 times? change Y1J2. 

9 Do any of the -NRZI RD DATA BIT x Change Y1 D2. 
lines fail to go minus? See Chart on this 
page. 

10 Is the CRC Correct signal coming back on Change Y1 H2. 
the -DEVICE BUS IN x lines as per the 
timing chart on 17-702. 

11 Sync on -END WRT SEQUENCE Go to ALD BR051 and foliow it 
(A 1 F2G07). Does this line fail to go to the failing point. 
minus? 

17-590 
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6250 ERROR CORRECTION 

From 14-000, 21-000 

ERROR DESCRIPTION: 

Sense Byte 9, bit 0, (lor 2 track error correction) can be set only on a 6250 bpi Read or 
Write operation, 

1. 6250 bpi Write: 

( 

1 track error correction can only be performed on a 6250 bpi Write operation if the 
error occurs during the data portion of the record, No error correction can take place 
during the other portions of a 6250 bpi Write operation. 

2. 6250 bpi Read Operation: 

1 or 2 track error correction can be performed during any portion of the Read 
operation. 

Most Probable Cause: 

A. A1D2 
B. Y1N2 
C. Y1F2, Y1J2 
Additional Cards Affected: 

A. Y1K2 
B. Y1L2 
C. Y1M2 
D. Y1G2 
E. Y1R2 
F. Y1S2 
G. Y1T2 
H. Y1P2 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction 

1 Is the failure isolated to a single tape 
unit? 

2 Is the failure occurring during OL T 
correction diagnostics? 

3 Do a LWR from the tape control with FF 
data. Make sure the tape is away from 
load point (LWR at load point sets PE 
mode). Use a byte count of 14, OBO in 
the switches. 

Note: If you get no failures with FF data, 
try LWR with the Write Data switch in the 
Ripple position. 

Sync plus external on -IBG BRANCH 
(Yl P2M071. With one channel. display 
one of the DEVICE BUS IN lines. Observe 
the complete data portion of the record, 

-DEVICE BUS IN P Y1T2S04 
-DEVICE BUS IN 0 Y1T2M04 
- DEVICE BUS IN 1 Yl R2M04 
-DEVICE BUS IN 2 Y1S2M04 
-DEVICE BUS IN 3 Y1R2S04 
-DEVICE BUS IN 4 Y1R2D13 
-DEVICE BUS IN 5 Y1T2D13 
-DEVICE BUS IN 6 Yl S2S04 
-DEVICE BUS IN 7 Y1S2D13 

Action 

Go to 5B-000. 

Go to Seq 7. 

( ( ( 

Seq Condition/Instruction 

3 (continued) 

With channel 2, scope the +POINTER 
TRACK X lines. 

+POINTER TRACK P Y1J2M04 
+POINTER TRACK 0 Yl F2P06 
+POINTER TRACK 1 Y1F2M03 
+POINTER TRACK 2 Yl F2P03 
+POINTER TRACK 3 Yl F2M05 
+POINTER TRACK 4 Yl F2P04 
+POINTER TRACK 5 Yl F2M07 
+POINTER TRACK 6 Yl F2P07 
+POINTER TRACK 7 Yl F2M04 

Are you getting a + pointer for any track 
during the data portion of the record? 

4 If + pointers are set, you are probably 
getting a false 1 or 2 track correction bit. 
Is + 1 or 2 TRACK CORRECTION 
(Yl N2P06) minus? 

5 Is -SET 1 CNT CMPR (Yl N2P09) plus? 

6 If not: 

7 Is the failure single track error correction? 

8 Is the failure double track error correction? 

9 If not: 

10 Perform a LWR with gaps, tape away 
from load point, a 14 byte record (OB 
Byte Count), and ripple data from the CE 
panel. Jumper the +DEAD TRACK REG of 
the failing track, as indicated by the 
diagnostic printout, to ground. (Refer to 
Pointer Probe List on 17-701). 
Perform a sense after the LWR. 
Is the OL T failure duplicated in the offline 
mode? 

11 Move the jumper in Seq 10 to -VFC 
DATA for the failing track. Repeat the 
procedure in Seq 10. Write Checking 
(LWR) will force a Skew Error. 
Is this a Skew Error? 

12 If not: 

13 Is the diagnostic failure duplicated with or 
without considering the Skew Error? 

14 If not: 

15 Display and sync on -GB FULL 
(Y1N2G08). 
Are there more than 12 negative pulses? 

16 Display and sync on -ROC 25-75 
(Yl N2Dll). 
Are there 100 ns pulses? 

( ( ( (' ( (' --( '" 

17-600 

Action Seq Condition/Instruction Action 

Go to 17-700. 17 If not: Change in order: 

1. Y1N2 
2. Yl K2/L2/M2 
If not fixed, go to ALD CB421 and 
determine cause. 

18 Display +ECC GROUP FULL (Y1J2U07). Go to Seq 20. 
Are there four positive pulses during the 
first 12 -GB FULL pulses? 

19 If not: Change Y1J2. 
If not fixed, go to ALD CH011 and scope 
inputs to ECC GB FULL latch. 

20 Sync on +ECC GROUP FULL (Y1J2U07) Go to Seq 25. 

Change A 102. 
and display +GATE HDW PTRS 
(Y1J2J07). 
Are there four positive pulses? 

21 Go to ALD CEOOl and scope the outputs Go to Seq 23. 

Change Yl N2. 
from the Sl Register. 
Are any bits negative during +ECC 

Change Yl F2, Yl J2. GROUP FULL time? 

Go to Seq 10. 
22 If not: Change Y1 F2. 

If not fixed, reference ALD CEOO1 and 

Go to Seq 40. check for bad input (levels, etc.) to the 
Sl Register. 

Recheck symptoms. 
23 Scope the following lines for a bad level: See ALD CEOO1 and determine the cause 

Go to Seq 15. -S2 EQUAL ZERO (Y1 F2P09) for the bad level. 
-Sl EQUALS S2 bits 0-3 (Y1 F2M08) 
-Sl EQUALS S2 bits 4-7 (Y1F2M11) 
Does any line have a bad level? 

24 If not: Change Y1J2. 

25 Display -SET I CNT CMPR (Y1J2G03). Go to Seq 27. 
Are there four negative 100 ns pulses? 

26 If not: Change Y1J2. 

Go to Seq 13. If not fixed, go to ALD CH041 and 
determine the cause. 

Recheck your setup, then go to Seq 13. 

Go to Seq 33. 

Recheck symptoms, and go 
to 00-030. 

Go to Seq 18. 

Change Yl N2. 
If not fixed, go to ALD CB441 and check 
for bad input to GB FULL latch. 

17-600 



6250 ERROR CORRECTION (Cont'd) 17-601 

Seq Condition/ Instruction Action Seq Condition/Instruction Action Seq Condition/ Instruction Action 

27 Delay sync (B trigger after delay) on the Go to Seq 29. 35 Sync on and display +SOME TRK MARG Go to Seq 39. 45 If not: Go to Seq 19. 
second -SET I CNT CMPR (V1J2G03) (V1 P2M05). Display +START RD CHECK 
pulse using 5 usec/ cm on sweep A and (V1P2D06). 46 Sync on and display +ECC GROUP FULL Go to Seq 48. 
0.2 usec/cm on sweep B. Display Is there a positive pulse during +SOME (V1J2U07). 
+SHIFT 52 (V1J2J13) and observe the TRK MARG time? Display -SET 1 CNT CMPR (V1J2G03). 
following waveform depending on the 
track that is dead tracked. 36 Display the following. All should be Go to Seq 38. 

positive at sync time (+SOME TRK 

Are there four negative 100 ns pulses? 

47 If not: Go to Seq 26. 
Track S2 Shifts MARG) except the track with the -VFC 

DATA grounded. 48 Delay sync (B triggerable after delay) on Go to Seq 51. 
0 = OJ 

5 = 1 JlJ 

6 = 2 ...n..ru 
2 = 3 .n.n.ru 

+PE WRT SKEW TRK 0 V1 P2G02 
+PE WRT SKEW TRK 1 V1P2G10 
+PE WRT SKEW TRK 2 V1 P2B09 
+PE WRT SKEW TRK 3 V1 P2G05 
+PE WRT SKEW TRK 4 V1 P2B04 
+PE WRT SKEW TRK 5 V1P2B12 

the second -SET 1 CNT CMPR 
(V1J2G03) pulse using 5 usec/cm on 
sweep A and 0.2 usec/cm on sweep B. 
Display -2 PTRS ON PWR (V1J2G09). 
Is the pulse negative for approximately 
1.6 usec after the sync pulse? 

7 = 4 ..nn.n.n.r---
4 = 5~ 

1 = 6 ..n.nnnn.n.r--
3 = 7 ..nn..n..n.n.n. 

+PE WRT SKEW TRK 6 V1P2B11 
+PE WRT SKEW TRK 7 V1P2B13 
+PE WRT SKEW TRK P V1 P2M11 
Were the proper levels displayed? 

37 If not: Change in order: 

1. V1K2/L2/M2 

49 See the Pointer Probe List on 17-701. You have only two pointers active. 
Probe the +POINTER TRACKS to Change in order: 
determine which tracks have pointers. 

1. V1F2 You should have pointers only in the 2. V1J2 tracks that are grounded (see Seq 41). 
If not fixed. reference ALD CH021 and Are pointers in the proper tracks only? 
check inputs in "Ptr Ct Dcd" circuit. 

p = -Corr trk 8 only (V1J2M02) 
(52 not used for P track 
correction). 

Do the correct number of shifts occur? 

2. V1R2/S2/T2 
If not fixed. go to ALD CC031 and trace 
failing level to source. (Track P. ALD 
CC111). 

50 If not: Change V1G2. V1K2/L2/M2. 
If not fixed. reference ALD CE001 or 
CH021 and trace improper or missing 
pointers to determine cause. 

28 If not: Change in order: 
1. V1J2 

38 The LAG TRACK latch on ALD CC031 has Change V1 P2. 
not been set. If not fixed. go to ALD CC031 and 

51 Display +SHIFT 52 (V1J2J13). See Seq Go to Seq 54. 
28 to determine correct number of 52 

2. V1 F2 determine the cause. shifts. Look down the track column and 

29 Display the following and observe the Go to Seq 31. 
proper binary value for the 52 shifts. -I 
COUNT 1 (V1 F2M13). -I COUNT 2 
(V1F2P12). and -I COUNT 4 (V1F2M10). 

39 The DEAD TRACK latch for the track with Change V1 P2. 
-VFC DATA grounded has not been set. If not fixed. go to ALD CC031 through 

CC111 and determine why DEAD TRACK 
latch is not set. 

locate the first of the two tracks being 
corrected. The number in the 52 column 
will be the proper number of shifts. For 
example. if tracks 2 and 1 are grounded. 
there should be three shifts of S2. 

Does the binary value of the I COUNT 40 Perform an LWR with gaps. tape away Go to Seq 42. Were the proper number of shifts for 52 
lines equal the number of shifts for 52? from load point. a 14-byte record (OB observed? 

30 If not: Go to ALD CE001 and determine cause 
for bad line. 

31 Display -SET ECC BUFFER (V1 J2G 12) Change V1G2. 
then display -EPI (V1 F2D12). 
Are there negative correction pulses -EPI 
at some time during the eight -SET ECC 
BUFFER pulses? 

32 If not: Go to ALD CE001 and determine cause 

Byte Count), and ripple data from the CE 
panel. Jumper the +DEAD TRACK 
registers of the two failing tracks as 
indicated by the diagnostic print out to 
ground. (See the Pointer Probe List on 
17-701). Perform a sense command after 
the LWR. Write checking will force MTE 
and read VRC errors. 
Is the OL T failure duplicated without 
considering the write checking errors? 

52 Display -COUNT EQUAL 1 (V1 F2S03). Change V1J2. 
Does it go negative within 800 ns after If not fixed. go to ALD CH011 and 
the sync pulse? determine cause for +Shift S2 failure. 

53 If not: Change V1 F2. 
If not fixed go to ALD CE001 and check 
the -COUNT EQUAL I output. 

54 Display -SET ECC BUFFER (V1J2612). Change V1G2. 
Eight negative pulses starting 800 ns after If not fixed. recheck symptoms and go to 

of the failure of -EPI. 

33 Sync on and display -BOR 27 COMB OR Go to Sllq 35. 
DT BRANCH COND IV1P2J13). Display 

41 If not: Recheck set up and symptoms. If OK. go 
to Seq 7 and attempt using single error 
procedures. 

the sync pulse should occur. Display 00-030. 
-EPJ (V1 F2J02) remembering where the 
-SET ECC BUFFER pulses were 
displayed. 

+SOME TRK MARG IV1 P2M05). 
Is thllre a positive pulse on +SOME TRK 
MARG line? 

42 Sync on and display -GB FULL Go to Seq 44. 
(V1N2G08). 
Are there more than 12 negative pulses? 

Is there at least one 100 ns negative 
pulse during -SET ECC BUFFER time? 

55 If not: Change V1 F2. 
34 If not: Change the Skllw Buffer card 

(V1K2/L2/M2) for the offending track. 
43 If not: Go to Seq 16. If not fixed. go to ALD CE001 and 

determine cause. 
If not fixed. go to ALD CC021 and trace 
the failing input line to the failure. 

44 Display +ECC GROUP FULL (V1J2U07). Go to Seq 46. 
Are there four positive pulses during the 
first 12 -GB FULL pulses? 
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POINTER SYSTEM 

From 14'()()(), 17-220, 17-600, 21'()()(), 00-005 

Pointers are indications of wrong data such as phase error, low amplitude, and invalid GCR 
Group. The pointer system determines which and how many tracks are in error or are 
corrected. There are three kinds of pointers: hardware, valid, and persistent. 

Hardware pointers are set by PE phase error or phase error for 6250 mode (Group Buffer 
pOinters and ECC Group Buffer pointers). Hardware error pointers in 6250 mode are reset 
after every ECC group in read, and after every resync burst in write. In PE, error pointers 
are reset every eight bytes. 

During PE operation, Sense Byte 2 is set when the track(s) that are dead-tracked are due: 

1. To an inactive time sensor during write. 

2. To excessive skew in a given track or tracks. 

3. To any error pointers that are present when End of Data (EOD) is detected on read or 
write ops. 

4. To any dead tracks that are set during an operation. 

During 6250 operation, Sense Byte 2 is set when the track(s) that are dead-track are due: 

1. To excessive skew in a given track or tracks. 

2. To any error pointers that are present at end data time. 

3. To any dead track or tracks present at end of an operation. 

CAUTION 
Sense Byte 2 information may be invalid if a R/W VRC (Sense Byte 3, Bit 01 is 
indicated. 

Valid pointers are set: 

1. When an invalid character (one that does not comply with the translation table) is 
recognized. 

2. When a format character is not recognized in track or tracks with an active format 
line. 

3. When there is a Track In Error (TIE) indication or a multi-track correction. 

4. When a format character void is recognized. 

Persistent pointers are set during a 6250 bpi operation when eight ECC groups of data are 
corrected without resetting the valid pointer latch for that track. If eight ECC groups of data 
that require no correction occur, the valid pointer latch is reset. In PE Mode, persistent 
pointers are also set when eight bytes of data are .corrected without losing the valid pointer. 
A byte is eight bits plus parity. Persistent pointers set the dead track register in PE mode. 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problems or maintenance calls by going to MAP 00-030. 
Refer to 17 -701 through 17 -705 for timing charts and to 17 - 701 for test points. 

Seq Condition/Instruction 

1 In the failing mode, write all ones. Use 
LWR if the unit fails in LWR. Write 14 
bytes in 6250 bpi mode or eight bytes in 
PE mode. 

2 If the failure occurs during a Write 
operation, proceed to Seq 3. If the failure 
occurs during Read operation, read the 
tape you wrote in Seq 1 and proceed to 
Seq 3. 
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Action 

(" ( ( ( 4. « 

Seq Condition/Instruction 

3 Sync scope positive on -IBG BRANCH 
(Y1P2M07). 

4 Determine which pOinter is ON before end 
of postamble by checking the +POINTER 
TRACK x test points. (See 17 -701 for 
test points.) 

5 Does only one tape unit have a pointer on 
a specific track? 

6 Does more than one tape unit have a 
pointer on the same track? 

7 Are the -DEVICE BUS IN TO DATA 
FLOW lines good? (See Pointer Probe list 
on 17-701.) 

8 Are the TUBI lines bad (see 17-312)? 

9 Is there a -6250 EPI CHECK during data 
tape control's secondary device interface? 

10 If not: 

11 Does -GB POINTER go minus during data 
time for all tracks with pointers? (See 
Pointer Probe List on 17-701.1 

12 Does -POINTER BUS go minus during 
data time for the track that doesn't go 
minus in Seq II? (See Pointer Probe List 
on 17-701.) 

13 Is -ROC Cycled (Yl G2Pl1) bad? (See 
timing chart on 17-702.) 

14 Is -GATED PGM SYNC (Y1G2Ml1) 
good? 

15 If not: 

16 Is there a -6250 bpi CHECK during data 
time for the track used in Seq 12? (See 
17-701.) 

17 Is -XLATE BFR TK X good? (See the 
timing chart on 17-703.) 
Sync negative on -IBG BRANCH 
(VI P2M07). (Yl P2J 13) if you came here 
from Seq 42. 

18 Is +SAMPLE HOB (Yl K2Gll) bad? (See 
timing chart on 17-703.) 
Note: This pulse is hard to see. Turn up 
the intensi.ty on the scope. 

19 Is -VFC DATA plus for failing track? (See 
Pointer Probe List on 17 - 701). 

20 Does the failure occur during a Read 
Backward operation? 

( f C" ( f f ( ( ( ( ( ( .( ( ( ('I 

17-602 

Action Seq Condition/Instruction Action 

21 Is -WRT OR READ FORWARD Go to ALD CH131BF6 and follow line 
(Yl H2U07) plus? back to failing point. 

22 Is -GB ADR CNTR 1 (Yl K2J06) bad? Go to ALD CB441GD6 and follow line 
(See timing chart on 17-705.) back to failing point. 

23 Is -GB ADR CNTR 2 (VI K2P02) bad? Go to ALD CB441 GF6 and follow line 
(See timing chart on 17 -705.) back to failing point. 

Go to 5A-000 for Models 3, 5, 7. 
Go to 5B-000 for Models 4, 6, 8. 24 Is +STEP RIC TRACK X bad for failing Go to Seq 7. 

tracks? (See timing chart on 17-704.) 
Go to Seq 11. 

25 Did -VFC DATA for the failing track have Go to Seq 7. 
less than ten pulses while writing the 

Change the VFC card for the bad track: preamble? (See Pointer Probe List on 
Yl R2 for tracks I, 3. and 4. 17-701.) 
Y 1 S2 for tracks 2. 6. and 7. 
Yl T2 for tracks p, 0, and 5. 26 Did less than ten of the pulses in Seq 25 Go to Seq 7. 

occur before -VFC PRIME DATA became 
Go to 18-010. minus? (See Pointer Probe List on 

Go to Seq 11. 
17-701.) 

27 Is +RESET FORMAT LTHS (V1J2S09) a Change V1J2. 

Change A2D2. 
solid level? 

28 Does -VFC PRIME DATA TRACK become Replace in order: 
Go to Seq 44. 

Go to Seq 16. 

minus after -XOUTA BIT 6 ALU2 TO OF Zone 1 - V1M2 (VI K2D06) is minus? (See timing chart on Zone 2 - V1L2 17 -705 and the Pointer Probe List on Zone 3 - V1K2 17-701.) 

29 Does -XOUTA BIT 6 ALU2 TO OF Go to Seq 7. 
(VI K2D06) become minus at the correct 
time? (See timing chart on 17-705.) 

Go to ALD CC121 BJ6 and follow line 30 If not: Go to ALD AA141 and follow line back to 
back to failing point. failing point. 

Change the Yl G2 card. 31 Is a pointer ON for the failing track while Go to Seq 34. 
running in 6250 bpi mode? 

Go to ALD CC121BM6 and follow line 
back to failing point. 

32 Is +END OF DATA OR PE (Y1G2J04) Go to ALD CH131GK6 and follow line 
minus while writing the record? back to failing point. 

Go to Seq 31. 33 If not: Go to Seq 17. 

34 Is +INVALID CHARACTER minus for the Go to Seq 18. 

Go to Seq 38. 
failing track while writing data? (See 
timing chart on 17-704 and 17-705.) 

35 Does -FORMAT CHARACTER X become Change Yl H2. 
minus on all other tracks at the same time 
it does on the failing track? (See timing 

1. Go to ALD CB421 ED6 and follow line 
chart on 17-004.) 

back to failing point. 36 Does -FORMAT CHARACTER X become Go to Seq 18. 
2. Change Yl N2. minus at the wrong time for the failing 

track? (See timing chart on 17 -704.) 

Go to Seq 7. 37 If not: Change VI H2. 

Go to Seq 56. 38 Is -SET ECC BUFFER (V1J2G12) good? Go to Seq 41. 
(See timing chart on 17-703.) 
Note: This pulse is hard to see. Turn up 
the intensity on the scope. 

17-602 



POINTER SYSTEM 17-700 

Seq Condition / Instruction Action Seq Condition / Instruction Action 

39 Is -DECODE ABC (Y1J2G13) good? (See Change Y1J2. 55 If not: Go to Seq 16. 
Timing Chart on 17-703.) 

40 If not: Go to ALD CH011FB6 and follow line 
back to failing point. 

56 Is -READ FORWARD (Y1K2P03) plus? Go to ALD CHO 11 EE2 and follow line 
back to failing pOint. 

57 If not: Go to Seq 22. 
41 Sync minus ON and display -SET ECC 

BUFFER (Y1J2G12). 58 Ground pointer bus for bad track and Go to Seq 49. 

42 Does -EPI (Y1G2U03) go minus while Replace in order: 
-SET ECC BUFFER (Y1J2G12) is minus? 

1. Y1F2 

recheck the dead track register for the 
failing track. 
Does the register still become plus? 

2. Y1G2 
Go to Seq 17. 59 If not: Change card for bad zone: 

43 If not: Change Y1G2. 
Zone 1-Y1M2 
Zone 2-Y1L2 

44 Does -PE PHASE ERROR ever go minus Go to SeC! 7. 
Zone 3-Y1K2 

for the failing tracks while writing the 
record? (See Pointer Probe List on 
17-701.) 

45 Does -PHASE ERROR ever go minus for Go to Seq 7. 
the failing tracks while writing the 
record? (See the Pointer Probe List on 
17-701.) 

46 Is +Dead Track Register plus for the Go to Seq 58. 
failing tracks? 

47 Is -SET GROUP BUFFER HWD PTRS Change Y1 N2. 
(Y1N2D05) bad? 
Note: Short. hard to see pulses. Turn up 
scope intensity. 

48 If not: Change: 

For Zone 1 - Y1M2 
For Zone 2 - Y1L2 
For Zone 3 - Y1K2 

49 Is -TIME SENSE ever plus for the failing Go to Seq 7. 
track while writing the record? (See 
Pointer Probe List on 17-701.) 

50 Is +PE WRT SKEW plus for the failing Go to 17-160. 
track while writing the record? (See 
Pointer Probe List on 17-701.) 

51 Is -POINTER BUS always plus for the Change Y1P2. 
failing tracks during the record time? 
(See Pointer Probe List on 17-701.) 

52 Is -ROC CYCLED (Y1G2P11) bad? (See Go to ALD CC 12 1 BJ6 and follow line 
timing chart on 17-702.) back to failing point. 

53 Is -GATED PGM SYNC (Y1G2M11) bad? Go to ALD CC 121 BM6 and follow line 
If in 6250 mode see timing chart on 
17-702. If in PE mode. see timing chart 

back to failing point. 

on 17-705. (See Pointer Probe List on 
17-701.) 

54 Is -ALMOST SKEW minus during the Go to 17-160. 
record time? (See Pointer Probe List on 
17-701.) 
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POINTER SYSTEM (Cont'd) 17-701 

Pointer Probe List +PE WRT 5KEW (Zone 1-C0121-141, M2M09 M2P07 M2P04 L2M09 L2P07 L2P04 K2M09 K2P07 K2P04 

Zone 2-C0221-241, Zone 3--C0321-341) 

ZONE 1 ZONE 2 ZONE 3 
ALL CARDS ARE IN THE Y1 PANEL +POINTER TRACK P-CH021, AK; TRACK J2M04 F2P06 F2M07 F2P03 F2P07 F2M04 F2M03 F2M05 F2P04 

UNLESS OTHERWISE NOTED TRK P TRK 0 TRK 5 TRK 2 TRK 6 TRK 7 TRK 1 TRK 3 TRK 4 0-7-CE091, BB (Track 8 = P) 

-DEVICE BU5 IN TO OF (Card T2504 T2M04 T2013 52M04 52504 52013 R2M04 R2504 R2013 

T2-CA100, Card 52-CA200, Card 

R2-CA300) 
Chart A 

- TIME 5EN5E (Card T2-CA100, Card T2U05 T2M03 T2010 52M03 S2U05 52010 R2M03 R2U05 R2010 Chart C 
52-CA200, Card R2-CA300) 

-VFC OATA (Card T2-CA100, Card T2Ul0 T2G09 T2007 S2G09 S2Ul0 52007 R2G09 R2Ul0 R2007 
ALL CARDS ARE IN THE 

Y1 PANEL UNLESS 
Set Byte A1H2 

52-CA200, Card R2-CA300) OTHERWISE NOTED LOCATION 1 M07 

-VFC PRIME DATA (Card T2-CA100, T2U13 T2G08 T2B05 52G08 52U13 52B05 R2G08 R2U13 R2B05 

Card 52-CA200, Card R2-CA300) 
-EPI G2U03 2 G08 

-XLATE OUT (Zone l-C0181, Zone M2G02 M2B13 M2013 L2G02 L2B13 L2013 K2G02 K2B13 K2013 
-ROC CYCLEO G2P11 3 G03 

2-C0281, Zone 3-C0381) -GATED PGM 5YNC G2M11 4 002 

+5TEP RIC (Card T2-CA100, Card T2U12 T2M02 T2012 52M02 52U12 52012 R2M02 R2U12 R2012 -XOUTA BIT 6 ALU2 TO OF K2006 

52-CA200, Card R2-CA300) 
-OECOOE ABC J2G13 

+INVALID CHARACTER (Zone l-C0181, M2G04 M2M05 M2G13 L2G04 L2M05 L2G13 K2G04 K2M05 K2G13 

Zone 2-CD281, Zone 3-C0381) 
-5ET ECC J2G12 

-FORMAT CHARACTER (Zone l-C0181, M2G07 M2M07 M2M03 L2G07 L2M07 L2M03 K2G07 K2M07 K2M03 
+5AMPLE HOB K2G11 

Zone 2-C0281, Zone 3-C0381) -GB AOR CNTR 1 K2J06 

-6250 bpi CHECK (CH151 and CH161) H2J02 H2J03 H2Jl1 H2M07 H2012 H2013 H2J04 H2M03 H2GlO -GB AOR CNTR 2 K2P02 

-GB POINTER5 (Zone l-C0191, Zone M2G12 M2J12 M2Jll L2G12 L2J12 L2J11 K2G12 K2J12 K2Jl1 +REAO FORWARO K2P03 

2-C0291 , Zone 3-C0391) 
+ENO OF OATA OR PE G2J04 

-PE PHA5E ERROR (Card T2-CA 100, T2U09 T2Gl0 T2002 52Gl0 52U09 52002 R2G10 R2U09 R2002 

Card 52-CA200, Card R2-CA300) 
Chart B 

-PHASE ERROR (Card T2-CA100, Card T2510 T2G07 T2B03 52G07 52510 52B03 R2G07 R2510 R2B03 

S2-CA200, Card R2-CA300) A1G2 

+DEAD TRACK REG (CC031 through P2G03 P2B05 P2U03 P2Ul1 P2B02 P2004 P2509 P2513 P2M09 

CC111 ) 

Channel A1H2 TUBO 

Track or DC Write Bus (A1H2) 

-POINTER BU5 (CJ081) G2Pl0 G2B12 G2M08 G2013 G2M05 G2M07 G2M02 G2P02 G2P05 P . Gll U07 

-ALM05T SKEW (CJ081) G2G09 G2J13 G2P07 G2G12 G2P03 G2P06 G2B13 G2G04 G2P04 0 Ul0 004 M10 

OEVICE BU5 IN SECONOARY (* A2 * 02M03 * 02P05 * 02P04 * 02P10 * 02J 12 * 02B04 '" 02010 '" 02M12 * 1 513 B04 S10 

PANEL) (XC021) 02004 2 012 M13 U05 

DEVICE BU5 IN PRIMARY (* A2 PANEL) * 02507 * 02M05 * 02Gl0 * 02J06 * 02M10 '" 02006 * 02J09 * 02G13 * 3 G02 J04 P09 
(XC011) 02G08 

4 007 B07 J03 
-ALM05T SKEW (Zone 1-C0121-141, M2M08 M2509 M2P11 L2M08 L2S09 L2Pl1 K2M08 K2509 K2Pl1 

Zone 2-C0221-241, Zone 3-C0321-341) 5 Bl0 007 J07 

6 U11 009 M04 

7 Ml1 P07 J13 
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POINTER SYSTEM TIMING CHART - 6250 17-702 

Preamble Residual CRC t Postamble 
~----------------~r-----L--~~~~--~~~~~~~~J---------~------~--~~------~I)~------------~ 

Sync -Write and Tape Op A1F2G13 

~----------------~'~I--------------------------~I~'------------------------------------------------------------------~I~'------------------
, -Device Bus In P Y1T2S04 

-Device Bus In 0 Y1T2M04 

-Device Bus In 1 Yl R2M04 

-Device Bus In 2 Y1S2M04 

-Device Bus In 3 Yl R2S04 

-Device Bus In 4 Y1R2D13 

-Device Bus In 5 Y1T2D13 

-Device Bus In 6 Yl S2S04 
--~~~~~~~------------~/~------~ 

-Device Bus In 7 Y1S2D13 

- Time Sense Track X 
--~~~~~----------------~'~I--------------------~ 

I I 

-VFC Data Track 7 
----------------------------------~I~'------------------------~~ 

111"1111111 

, I 
-VFC Prime Data Track 7 
------------~-----------------~I~I----------------------------~ 

I I 
-ROC Cycled Yl G2Pll 

-----~-----------------------~I~'--------------------------~ 

I I 
-Gated PGM Sync Y1G2M11 
---~~~~~~~-------------~I~'--------------------------~ 

: ; -Xlate Out P F2Pll 
~~~~~~----------------~,~,--------------------------~ 

----------------------~------~I~'--------------------------~ 

© Copyright International Business Machines Corporation 1976, 1979 
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POINTER SYSTEM TIMING CHART - 6250 17-703 

Data . 
Preamble Residual CRC ) Postamble 

-Device Bus In P V1T2S04 

-Xlate BFR TK 1 Yl F2J03 , , , , : : ::J L..,.J LJ L , , 
-Xlate BFR TK 2 Yl F2B12 , , , , , , 

] ~ L , , , , 
-Xlate BFR TK 3 Yl F2G03 , , , , 

~ 
, , 

-Xlate BFR TK 4 Yl F2B13 , , , , , , 
-=oJ L..,.J L_J L...J L , , , , 

-Xlate BFR TK 5 Yl F2B09 , , , , 
L..,.J L_J L...J 

, , 
-Xlate BFR TK 6 Yl F2Dl 0 , , , , , , 

] ~ L...J L I , I , 

-Xlate BFR TK 7 Yl F2Bl0 
I , I , , , 

J ~ L..J L , , I , 

-Decode ABC V1J2G13 , , , , 
U U U IJ 

, , 
-Set ECC Buffer Y1J2G12 , , I , , , 

+Sample HOB V1 K2G11 
--~----------------------~/~'------------------------~" 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIIIIIIIIIII111111.1111111111111 
~ L 

-EPI Y1G2U03 

"~-------II '~-/----I ~------------rl---r-ll 11 I 

---um.ru---
+ Invalid Character - P,O,2,3 
--------------------------~/~'------------------------~,~,----~ 

~ ________________________________________________ ~/~' ______________ ~r_ 
P-M2G04 
O-M2M05 

2-L2G04 
3-K2M05 
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POINTER SYSTEM TIMING CHART - 6250 17-704 

Data 

Preamble Residual CRC ( ~ ________________ ~r-----~~~-=~~~~~~~~~L-~-L--~~~~--~~--~~~----____ ~I)r _____ PO_st_a_m_ble ____ ~ 
-Device Bus In P Y1T2S04 

--------4---K2~G-1--2----5--M-2-G-13------~I'~--------------------------~,,~----~ 
+Invalid Character - 4.5 ~ ________________________ ~r_1Jl ________________ ~,,~---------------

+Invalid Character - 1.6 
---------1--K2-G-04~----6--L-2-M-05------~I'~--------------------------~I'~------~ 

L..-______________________ ~rl, _________________ ~~--------------
I , 

~ ____________________________ ~n~ ______________ ~,,~----------------
--------7---L2-G-13----------------~"~--------------------------~I'~------~ 
+ Invalid Character - 7 

-Format Char. P Yl M2G07 r--, , ____________________________ ~,,~--------------------------__;I,~------~I U UI u 
-Format Char. 0 Yl M2M07 
----------------------------~,,~--------------------------~r_----~ 

, , IlJ lJlJ I UU Lf1J UU 
----------------------------~,,~--------------------------~ 
-Format Char. 1 Yl K2G07 

I , IlJ UTlJU LJ1J U ------------------------------;,,~--------------------------~ 
-Format Char. 2 Yl L2G07 

I , IlJ UTlJU U UU 
----------------------------~,~,--------------------------~ 
-Format Char. 3 Yl K2M07 

I , IlJ I UU U1J -Format Char. 4 Yl K2M03 lJlJ 
----------------------------~I'~--------------------------~ 

------------------------------~I~'----------------------------~ 
-Format Char. 5 Yl M2M03 

I , IlJ UTlJU U 

, , IlJ UU U U -Format Char. 6 Yl L2M07 
------------~--------------~,,~--------------------------~ 

, , IlJ LJ1JlJ U lJlJ -Format Char. 7 Yl L2M03 
----------~~~------------~,,~--------------------------~ 
+Step R Ie Track (See Pointer Probe list, 17-701) 

11111111 111111 m1l11l1l1111l1111111ll1l1111l111111111111l11lU11111111I1II111111111Imllllllllllllllllllllillmllill ruu 
Group Buffer Address Counter 1 Yl K2J06 
----------------------------~,~,--------------------------~r-------~~ 

-Group Buffer Address Counter 2 Yl K2P02 
----------------------------~I'~--------------------------~r_------~ 
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POINTER SYSTEM TIMING CHART - PE 17-705 

-Write and Tap Op. A1F2G13 
Preamble ( 40 Zeros Data 14 Bytes Postamble t 40 Zeros 
~~}~--~~------~~~------~~~~~)~----~ 

~--~,~,----------------------------------------------------------------------------------------------------------------------------------~~--------------------------- TU Bus I n To OF Track P,0-7 

'~ 
- Time Sense Track P,0-7 

I , , I 
~/I~\---------------------------------------------------------------------------------------------------------~" 

-VFC Data Track P,0-7 • • • • gr. • • • .' fr---,-.--y---.--------------------.,.--~~~----r-i' 'I----r--,-,----y---,-----r---

-VFC Prime Data Track P,0-7 
I , , , ~---------~---r--._--._--r_--r__,--~--_r--,_--._--r----r__.--_.--_r----------------------------~/~,--------------------------

-ROC Cycled Y1 G2P11 , , I , 

~------------------------------------------------------------------------------~/~'--------------------------

-Gated PGM Sync Y1G2M11 

-Xouta Bit 6 ALU2 to OF Y1 K2D06 ' , ~-----------------------------------------------------------------------------------------------~,~I----------------~ 
, i / '[ ~---------------------------------------------------------------------------------------------~,~1---------------------------------

1111111 "'" -Xlate Out Track P,0-7 , , 
-Sel ECC Y1J2G12 

I , , , 
I I" 

+Sample HOB Y1K2G11 II I , I , ~----------------~~-L--~--L--L--~~L--L--J-~L--L--J-~L--L--~~IL--L--~--L--L~/I~~~~_L __ ~~~_L __ ~ 

--.-mL 
+Step RIC Track P,0-7 

HUlllll,DI1JULlj \ 
--~-----, 

-G8, Adr. Cntr 1 Y 1 K2J06 
----------------~/~'--------------~'~'--------------------~~ II 
-G8. Adr. Cntr 2 Yl K2P02 
----------~~~~/'~--------------------~~-----------------------

+Invalid Char. P,2,1 ,3,4 
',~--------------~'~,----------------~ 

+Invalid Char. 0,5,6.7 
----------------~,,~----------------~,~,--------------------~ 

-Format Char. Track P,0-7 
/------------------1, ,/-----------------~ 

-6250 BPI Check Track P,O- i 
"I----------------~,..----------------------------------~ 

PE Dala ---!--. 

• Copyright International Busina .. Machin .. Corporation 1976, 1979, 1980 

Phase Window 
, I 

I I 
I Phase Error I 

II II II II II II II II II II II II II II II II " II II II II II II II 

~------~,~,----------------------------

lJLJlr 
~--------~.,..--------------------------
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CLOCK CHECK 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

Seq Condition/ Instruction Action 

1 Perform an LWR from the CE panel using 
any byte count and any density. 

2 Check all clock timings. If any are out of 
phase or fail to pulse. change card Al C2. 
Refer to Figure below. Sync on -0-50 
CLOCK BUS YA (A1C2S12). 

TYPE 2272 MST CARD ADJUSTMENT 

Whenever a type 2272 MST card is replaced, the new 
card must be adjusted as follows: 

1. Plug the jumpers horizontally as shown 0 

o 
CLOCK TIMING CHART :fg: 

-0-50 Clock Bus Y A 
(A1C2S12) 

-0-50 Clock Bus YB 
(A1C2U09) 

-25-75 Clock Bus A 1 Delayed 
(A1C2U12) 

-0-50 Clock Bus A 1 Delayed 
(A1C2S10) 

-25-75 Clock Bus Y A 
(A1C2Ull) 

-25-75 Clock Bus YB 
(A1C2S13) 

-50-100 Clock Bus A 1 Delayed 
(A1C2UI3) 

o 2 
5 

~ 
~ 

......... 

~ 
./ --

"",-

"" "-

......... 

./V 
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2. Sync oscilloscope on 0-50 CLOCK PULSE 
(A1C2S10) and scope 25-75 CLOCK PULSE 
(A 1 C2U12). 

3. Compare the display obtained with the jumpers 
plugged horizontally, and the display obtained with 
the jumpers plugged vertically (as indicated by the 
broken lines on the above illustration). Determine 
which plugging arrangement gives the optimum 
centering of the two clock pulses and leave 
jumpers plugged that way. 

4. The illustration shows the pulses ideally centered. 

0-50 I 
25-75 I 

\ 

o 

17-800 

17-800 

( 
\..~y 
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1 x8 SELECTION LOGIC 18-000 

From: START 1. 15-010. 16-170. 16-171. 17-310 Seq Condition/Instruction Action Seq Condition/Instruction Action 

Note: If you have a 1 xS with address S- F, change the address plugging to 0-7 before 8 If not, any data bit ON at this time 30 If the lights are not flashing, the 
continuing (see 90-130). Return the address to S-F before returning tape unit to the indicates an ALU2 problem. Recheck command sequence set up is not running. 
customer. symptoms. Therefore, set ALU2 to stop on address 

This procedure enables you to statically analyze solid access problems on a 1 x8 (Selection) 9 Do tag bits 8-11 = 1000? Go to Seq 11. 
16C (MSKSTS). 
Turn ROS Mode rotary switch to Stop. 

subsystem. Stopping ALU2 at FCHSNS in ALU2 microcode listing will allow static scoping 
of the first sense byte from the tape unit. 
Setup: 
Perform the following commands to the failing address: 

Cmnd 1 - SBx 
Cmnd 2 - SBx 
Cmnd 3 = SBx 
Cmnd 4 .. SBx 

10 If not, any other combination indicates an 
ALU2 problem. Recheck symptoms. 

11 Set Display Select to BUS IN. 

12 Are data bits 0-7 all OFF? Go to Seq 14. 

13 Any data bits ON are 'hot' bits from the 
tape unit signal path. 
Scope failing lines using Charts 0 and E. 

Operate Set ROS Mode switch. 
Turn Display Select switch to IC. 

31 With ALU2 stopped at address 16C, set 
Display Select to BUS OUT. 

32 Do bits 0-11 = AOC? Go to Seq 34. 

33 If not, any other bit combination indicates 
an ALU2 problem. Recheck symptoms. 

Byte Count - FEO 
Write Data = FFO 14 Are tape unit address bits correct? Go to Seq 16. 34 Set Display Select to BUS IN. 

Indicators 8-11. 35 Do data bits 0-7 = AO? Go to Seq 37. 
Jumper A 1 S2G08 to ground to write with gaps. 
See 12-000 for CE panel operation. 

Chart A on 1S-001 provides the selection logic cards, outbound and inbound crosspoint 
(XPT) card, and device bus cables by tape unit address. 

15 If not: Recheck setup. 

16 Turn ROS Mode to STEP and operate Set 
ROS Mode switch momentarily. 
Operate Start or Step switch one time. 

36 Any missing or extra bits may indicate an Go to 16-160 for a status failure. 
XPT card or cable failure. 
Be sure to check the Command tag. 

37 With ALU2 ROS still set to STOP, set 

Not .. : 

1. Bit 7 requests tape unit sense byte O. Bit S indicates DEV SELECT. TU SELECT lamp 

17 You are now requesting tape unit sense 
byte O. See Note 1. 

COMPARE Reg to address 19B 
(LPNMOVE). 
Operate START switch. 

will not be on. 18 Set Display Select to BUS OUT. 38 Turn ROS Mode to Step. 
2. Bus In bit explanation. 

Bit 0 .. Backward Bit 1 ... Not File Protect Bit 2 '" EOT Bit 3 = BOT Bit 4 = Write 
Status Bit 5 ... Start (Ready) Bit 6 = Unit Check Bit 7 = Not Busy 

19 Do indicators 0-11 = 018 (Hex)? Go to Seq 21. 

20 If not, any other combination indicates an 
ALU2 problem. Recheck symptoms. 

Operate Set ROS Mode momentarily. 
Operate Start or Step one time. 

39 Set Display Select to BUS OUT. 
3. A write command requires bits 1, 5, and 7 ON and bit 6 OFF. After the first Write, 

Backward is 6ff and Write Status is on. 21 Set Display Select to BUS IN. 40 Do bits 0-11 = 009? Go to Seq 42. 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

22 Do bits 0-7 = 05 (hex)? Go to Seq 25. 
(Sense byte 0.) See Notes 2 and 3. 

41 If not, any other combination indicates an 
ALU2 problem. Recheck symptoms. 

Seq Condition/Instruction Action 23 Do bits 0-7 = OO? Go to Seq 52. 42 Leave ALU2 IC at 19B and scope MOVE 
TAG (Indicator 11) at tape unit. Chart D 

1 Set up ALU2 to stop on address OF5. 
Set ROS Mode switch to STOP. 
Operate Set ROS Mode switch 

24 Any other combination may indicate an Go to Seq 53. 
XPT card or cable problem. 

25 Are TU address bits 8-11 correct 7 Go to Seq 27. 

provides scope point. 

43 Turn Display Select switch to Bus Out. Go to Seq 45. 
Are data bits 0-7 flashing FF? 

momentarily. 
Set COMPARE Register to OF5. 
Set ALU1 / ALU2 switch to ALU2. 
Set Display Select switch to IC. 

2 Operate START switch. Go to Seq 4. 
Did ALU2 stop at OF57 

2.6 If not: Recheck setup. 

27 Turn ROS Mode rotary switch to Norm. 
Operate Set ROS Mode switch 
momentarily. 
Reset tape control and operate switch. 

44 If not, should have set up data pattern of 
FF (all ones). Any missing bits may 
indicate a data flow problem. Recheck 
setup and symptoms. 

45 Do tag bits 8-11 = 11017 Go to Seq 47. 

3 If not: Device is BUSY. Go to Seq 51. 28 Set Display Select switch to CE REG 
position. 

46 Any other combination indicates an ALU2 
problem. 

4 Reset tape control and set COMPARE 
Register to 2E6 (FCHSNS). Set Display 
Select switch to IC. 

Set Data Entry to CMND1 position. 

29 Are lights flashing CB (hex)? Go to Seq 43. 
Note: Lights seen are dependent on write 

47 Set Display Select to BUS IN. 

48 Are data bits 0-7 flashing FF? Go to Seq 50. 

5 With ALU2 setup to stop at address 2E6 
(FCHSNS), operate Start switch. 

data. 49 Any missing bits would indicate a cable or 
XPT card problem. See 18-005, Charts D 

6 With ALU2 at 2E6, turn Display Select and E. 

switch to BUS OUT. 

7 Are data bits 0-7 OFF? Go to Seq 9. 

© Copyright InternatiOnal ausines8 Machines Corporation 1976. 1979. 1983 
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X* SELECTION LOGIC 

Seq Condition/ Instruction Action 

50 You are here because failure is 
intermittent or has disappeared. Scope 
inbound and outbound data lines for bad 
levels and slow responses. See charts on 
18-001 and 18-005 for assistance. 

51 You are receiving a DEVICE BUSY from Go to 00-030. 
tape unit. Use Chart F to scope lines for 
your failing tape unit. Also refer to FT141 
in tape unit logic. 

52 Ensure tape unit is online. Possible FRUs: 
Scope +INT DIS OR -OFFLINE 

T-A1L6 
(T-A1L6B03). Is it minus? (See FT910). 

TU to TC signal cable 
Go to Seq 54. 

53 Use Charts D and Eon 18-005 and scope 
failing BUS bit or bits. 

54 An incorrect SELECT XPT line can cause 
an offline identification. Use Chart C on 
18-005 and scope for correct SELECT 
XPT, depending on TU address. 

-I 

© Copyright International Busines. Machines Corporation 1976, 1979, 1983 
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Chart A: 1 X8 Selection 

TU 0/8 Selection Logic 

Outbound XPT Card 

Inbound XPT Card 

Device Bus Out Cable 

Device Bus In Cable 

TU 1/9 Selection Logic 

Outbound XPT Card 

Inbound XPT Card 

Device Bus Out Cable 

Device Bus In Cable 

TU 2/A Selection Logic 

Outbound XPT Card 

Inbound XPT Card 

Device Bus Out Cable 

Device Bus In Cable 

TU 3/B Selection Logic 

Outbound XPT Card 

Inbound XPT Card 

Device Bus Out Cable 

Device Bus In Cable 

TU 4/C Selection Logic 

Outbound XPT Card 

Inbound XPT Card 

Device Bus Out Cable 

Device Bus In Cable 

TU 5/0 Selection Logic 

Outbound XPT Card 

Inbound XPT Card 

Device Bus Out Cable 

Device Bus In Cable 

TU 6/E Selection Logic 

Outbound XPT Card 

Inbound XPT Card 

Device Bus Out Cable 

Device Bus In Cable 

TU 7/F Selection Logic 

Outbound XPT Card 

Inbound XPT Card 

Device Bus Out Cable 

Device Bus In Cable 

A2E2!A2D2 

B3S2 Type 5896 

B3D2 Type 5897 

B3V2 to OlTA1C8 

B3A2 from OlTA1D8 

A2E2/ A2D2 

B3S2 Type 5896 

B3D2 Type 5897 

B3V3 to OlTA1C7 

B3A3 from OlTA1D7 

A2E2/A2D2 

B3S2 Type 5896 

B3D2 Type 5897 

B3V4 to OlTA1C6 

B3A4 from OlT A 1 D6 

A2E2/A2D2 

B3S2 Type 5896 

B3D2 Type 5897 

B3V5 to OlTA1C5 

B3A5 from OlTA1D5 

A2E2!A2D2 

B302 Type 5896 

B3F2 Type 5897 

B3U2 to OlTA1C4 

B3B2 from OlTA1D4 

A2E2/A2D2 

B302 Type 5896 

B3F2 Type 5897 

B3U3 to OlTA1C3 

B3B3 from OlTA1D3 

A2E2/ A2D2 

B302 Type 5896 

B3F2 Type 5897 

B3U4 to OlTA1C2 

B3B4 from OlTA1D2 

A2E2/A2D2 

B3Q2 Type 5896 

B3F2 Type 5897 

B3U5 to OlTA1Cl 

B3B5 from OlTA1Dl 

o o C) o o (~ 
\J 

18-001 
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1 X8 SELECTION LOGIC 1-8-005 

Chart C: Select XPT lx8 Chart E: Tape Control from Device 

Line Name (See Note Step 1 Step 2 Step 3 Step 4 Step 5 
1 ) Step 1 Step 2 Step 3 

Sel Logic Cabling TC Logic 

Card and and Card 

A2D2 WIring TC Pin A2D2 

(XC511) XPT Card Device Output of 
Bus In Inbound Selection 

Select XPT 0 M05 B02 Line Name Cable XPT XC521 

Select XPT 1 J09 G02 BUS IN 0 B02 P05 P05 

Select XPT 2 J06 M13 BUS IN 1 003 M07 010 

Select XPT 3 G13 S13 --, BUS IN 2 B04 P04 Pl0 

Select XPT 4 G08 B02 BUS IN 3 005 P06 M 1'80/ I~ 
Select XPT 5 Gl0 G02 BUS IN 4 B06 J13 004 

Select XPT 6 Ml0 M13 BUS IN 5 007 G13 P04 

Select XPT 7 006 S13 BUS IN 6 008 G12 J12 Chart F: 1 x8 Selection Logic 

BUS IN 7 009 J12 B04 

BUS IN P Bl0 013 M03 

Notes: 

1. +0.2V Bit active to good line 
+4.5V Bit inactive to good line. 
-0.1 V Bit active to open line. 
+5.5V Bit inactive to open line. 

on - Al OlA - B3 01A - A2E2 r-----' r------, r------, 
I I I I 

r-- ..... 
I I I 

TU--<:~~~ I«~C" ~ I CARD: I 
~ _____ ...J I _____ I I L __ ....J I 

L..: ___ • _...J 

...... ..... 
2. +0.2V Active. 

+45V Inactive. 
Line Name ISee Note 2.) 10 Board Board Board Card Logic 

Oev Oevice SOl Switch 
On-Al Cable Pin Cable Pin Cable Pin Pin Page 

0/8 Busy Tach In Busy/Tach C8G12 B3A2B12 B3B1C13 A2A3B06 U03 XC581 

I nterrupt In Oev End Intr C8Jll B3A2011 B3B1A13 A1A3B04 S12 XC581 

Chart 0: Tape Control to Device Meter Out Run Meter C8J13 B3A2013 B3Al013 A1A3B02 U09 XC601 

Step 1 Step 2 Step 3 Step 4 Step 5 1/9 Busy Tach In Busy/Tach C7G12 B3A3B12 B3Cl013 A2A3B12 Jll XC581 

Interrupt In Oev End Intr C7Jll B3A3011 B3C1813 A2A3Bl0 M03 XC581 
TC Logic 
and Card Meter Out Run Meter C7J13 B3A3013 B3B1E13 A2A3B08 J12 XC601 

Pin A2E2 
Input to TC Device 

Selection Outbound Bus Out 

2/A Busy Tach.1 n Busy/Tach C6G12 B3A4B12 B3Bl011 A2A3007 U07 XC581 

Interrupt In Oev End Intr C6Jl1 B3A4011 B381 Bll A2A3005 S05 XC581 
Line Name XC601 XPT Cable Meter Out Run Meter C6J13 83A4013 83A1Ell A2A3003 G12 XC601 

BUS OUT 0 GOS P05 B02 3/B Busy Tach In 8usy/Tach C5G12 B3A5B12 B3Cl Ell A2A3013 012 XC581 

BUS OUT 1 B03 M07 003 I nterru pt In Oev End Intr C5Jll 83A5011 B3C1Cll A2A3011 J13 XC581 

BUS OUT 2 B04 P04 B04 
Meter Out Run Meter C5J13 83A5013 B3C1Al1 A2A3009 006 XC601 

BUS OUT 3 B12 P06 005 
4/C Busy Tach In Busy/Tach C4G12 83B2B12 B3E1D13 A283806 M12 XC581 

BUS OUT 4 013 J13 B06 
I nterrupt In Oev End Intr C4Jll B382011 83E1813 A2B3804 S02 XC581 

Meter Out Run Meter C4J13 B3B2013 B301 E13 A2B3802 S03 XC601 
BUS OUT 5 M07 G13 007 

BUS OUT 6 MOS G12 B08 
5/0 8usy Tach In Busy/Tach C3G12 B383812 83F1E13 A2B3B12 J04 XC581 

Interrupt In Oev End Intr C3Jl1 B383011 83F1C13 A2B3Bl0 P03 XC581 
BUS OUT 7 U11 J12 009 Meter Out Run Meter C3J13 B3B3013 83F1A13 A2B3B08 U02 XC601 
BUS OUT P G07 013 Bl0 

6/E 8usy Tach In Busy/Tach C2G12 8384B12 83F1E13 A2B3007 U04 XC581 
TAG A CNTRL U12 B13 011 Interrupt In Oev End Intr C2J11 B384011 B3F1C13 A2B3005 U06 XC581 
TAG B CMNO P10 012 B12 Meter Out Run Meter C2J13 8384013 83F1A13 A2B3003 M02 XC601 

TAG C MOVE S07 B12 013 7/F Busy Tach In Busy/Tach C1G12 8385B12 83G1A11 A2B3013 807 XC581 

t I nterru pt In Dev End Intr C1Jll 83B5011 83Fl0l1 A283011 G04 XC581 

Meter Out Run Meter C1J13 B3B501p 83F1811 A283009 805 XC601 

18-005 
© Copyright International Business Machines Corporation 1976. 1979. 1983 
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DEVICE SWITCH FEATURE 

From: 16-180,16-190,16-212,17-051, 
17-080, 17-081, 17-160, 17-000 

( 

A device switching feature can be installed only in a 
"host" tape control; (a tape control with tape unit 
signal cables attached). A device switching feature 
allows the tape units attached to a host tape control to 
be accessed by one, two, or three additional tape 
controls, as well as by the host tape control. 

A communicator feature must be present in all tape 
controls, including the host tape control, to use a 
device switching feature. Each tape control with the 
communicator feature installed has two interfaces: a 
primary interface and a secondary interface. The 
primary interface is used to communicate with another 
tape control. The primary interface is always connected 
to tailgate positions 01TA1A7 (BUS) and 01TA1A8 
(TAG). 

The communicator feature includes a jumper that 
selects its primary interface to access tape unit 
addresses 0-7 ("Low") or 8-F ("High"). 

This jumper causes the TUADR SELECT 8 line to select 
the drivers and receivers of the correct interface, as 
shown. For example, if + TUADR SELECT 8 is active 
and the jumper is plugged for "High", the primary 
interface will access tape units 8-F, and the secondary 
interface will access tape units 0-7. 

·A host tape control always accesses attached tape 
units via its secondary interface. A tape control with a 
communicator feature installed but no tape units 
attached communicates with other tape controls via 
both its primary and secondary interfaces. After 
successful selection of a tape unit, the device switching 
circuits must return the GATE BUS OUT signal to the 
communicator before the operation can proceed. 

COPYright International BusIness Machines CorporatIon 1976. 1979 
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Tape Subsystem Cabling Diagram 

TUADRs 

BUS INs 

TUBas and TUT AGs 

Communicator 

A2D2 +TUADR SEL8 

A2E2 

G-
La HI 

___ 1:).. .1 
0-7 8-F 

N 

D 

P I 
R N -. I T 
M E 

A R R 
R F 

GA TE BUS OUT SEC 1 Y A -. GATE BUS OUT PRI 
c 

;;J 19 E 

D 
---.... 

To Device 
Switching 
Circuits 

( ( ( 

} To/Fmm TC D". "0. 

~ 
D 

S I 

t E N 
C T 
a E 

R N R 
D F 
A A 

t R C 
Y E 

D 

To Device 
Switching 

( ( ( ( (- ( 

18-010 

HOW TO USE SECTION l8-XXX 

18-010 provides descriptions and basic ground rules for 
using sections 18-015 and 18-020. 

18-015 is the Most Probable Cause. Analysis should be 
used first, to resolve a failure. 

18-020 is a troubleshooting procedure to resolve a 
failure if Section 18-015 fails to do so. 

FAILURE MODES 

A. One tape control cannot access a certain tape unit 
or a certain combination of tape units. 

B. Two or more tape controls cannot access a certain 
tape unit. 

C. A control line or data line is failing from a certain 
tape control. to or from a certain tape unit. 

1. Line is never active. 

2. Line is always active. 

3. Line has slow response. 

D. Crosstalk or interference is occurring between two 
tape units operating concurrently from two tape 
controls. 

E. Two tape units operate simultaneously from one 
tape control. 

18-010 
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DEVICE SWITCH FEATURE (Cont'd) 

RULES AND DEFINITIONS 

1. Because of the cabling and addressing flexibility 
provided by the device switching feature, the 
pr9cedures reference switch paths with respect to 
the device switching capability of the host tape 
control. For example. a 4x8 configuration has four 
switch paths (SPs): SP-A (internal). SP-B, SP-C, 
and SP-O. 

2. In this procedure: 

a. The tape control that hosts tape units 0-7 is 
called TC1. 

b, The tape control that hosts tape units 8-F is 
called TC2. 

c. A tape control that does not host tape units is 
called TC3, TC4, or TC5. 

d. The operating tape control is the tape control 
attempting to establish a switch path to perform 
an operation with a given tape unit. 

TAPE SUBSYSTEM CABLING FOR THE 
DEVICE SWITCH FEATURE 

1. A subsystem has a maximum of four tape controls 
cabled together using a device switch feature. 

2, Cabling between tape controls must be known 
before the procedures on 18-015 or 18-020 can be 
used. 

3. Tape control 1 (TC1) and tape units 0-7. The path 
to the device switch is internal via the SP-A circuits 
of tape control 1. 

4. Tape control 2 (TC2) and tape units 8-F. The path 
to the device switch is internal via the SP-A circuits 
of tape control 2. 

5. All other tape control to tape unit combinations 
(TC3. TC4 and TC5) have paths that include 
external cables from the tailgate of the operating 
tape control to the tailgate of the host tape control. 
To identify the switch path, check to see if the 
operating tape control is cabled to the SP-B, SP-C, 
or SP-O circuitry of the host tape contr.ol before 
using procedures 18-015 or 18-020. 

3803-2/3420 

o '0" o ' o 

6. An external switch path consists of two cables: a 
Bus cable and a Tag cable. Bus and Tag cables 
can be interchanged to isolate failures. 

7. Make a drawing of the external switch path cabling 
for the subsystem at your location. 

8. A subsystem cannot have more than four tape 
controls. 

A maximum of four (4) tape controls can be cabled 
together using a device switch feature. See 90-050 
through 90-080 (Installation section). 

TCl TC2 

* 

SPD -
SPC -
SPB -
PRI -

] 

Tape 
Units 

0- 7 

* 

SPD -
SPC -
SPB -
PRI ----, 

] 

Tape 
Units 

8-F 

TC3 TC4 

o o () 

TC5 

o 

* 

18-011 

These tailgate connectors (01TA1A7-BUS, 
on A 1 A6-TAG) are used by the primary interface 
of this tape control's communicator feature. 

** These tailgate connectors (OnA1A5-BUS, 
OnA1A6-TAG) are used by the secondary 
interface of this tape control's communicator 
feature. 

CAUTION: After interchanging or replacing a 
card. always reset both the tape control and the 
tape unit before repeating the test procedure to 
verify a fix, 

18~011 
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DEVICE SWITCH FEATURE (Cont'd) 

DEVICE SWITCHING BLOCK DIAGRAM 
FOR 2x8 SWITCH 

Tape control 1 (TC1) hosts tape units 0-7; Tape control 
2 (TC2) hosts tape units 8-F. 

Tape control «) operator pane! switches must be ON to 
access these tape units. 

A pair of cables. connect the other tape control, via 
its communicator feature, to this device switch. 

The indicated groups of tape units CD (0-2, 4-7; or 8-8, 
C-F) are associated with the card groups below them. 

Each switch path (SP) G through the device switch 
requires: 

2-Device switch logic cards 

2-lnbound crosspoint (XPT) switch cards 

2-0utbound XPT switch cards. 

Device switching logic cards interlock to allow only one 
tape control at a time to access a tape unit. 

Tape control, e via the communicator, 
accesses the attached tape units and 
the lower two cables to the 
device switching circuits of 

another 3803. 

~--------

~-- ------
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DEVICE SWITCH FEATURE (Cont'd) 

DEVICE SWITCHING BLOCK DIAGRAM 
FOR 3x8 OR 4x8 SWITCH 

Tape control 1 (TC1) hosts tape units 0-7; Tape control 
2 (TC2) hosts tape units 8-F. 

Tape control 0 operator panel switches must be ON to 
access these tape units. 

Pairs of cables. connect other tape controls, via their 
resident communicators, to this device switch and the 
attached tape units. 

The indicated groups of tape units e (0-3, 4-7; or 8 B, 
C-F) are associated with the card groups below them. 

Each switch path (SP) G through the device switch 
requires: 

2-Device switch logic 

2-lnbound crosspoint 

2-0utbound XPT swit 

cards 

(XPT) sWitch cards 

ch cards 

c cards interlock to allow only one Device switching logi 
tape control at a time to access a tape. 

via the communicator, 
d tape units and the 

This tape control, CD 
accesses the attache 
lower two cables to 
circuits of the other 3 
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DEVICE SWITCHING FEATURE-MOST PROBABLE CAUSE ANALYSIS 18-015 

From: START 1 15-010 Seq Condition / Instruction Action Seq Condition / Instruction Action 

Note: If this MAP does not lead to fixing the problem, go to Map lS-019. If confused by 
tape path A, tape control 5, or host controller terminology, review 18-011, lS-012, 18-013. 

21 Do the two failing tape units have If 2xS device switch, go to Seq 78. 
addresses in groups 0-3 or 8-B? If 3xS or 4x8 device switch, go to Seq 

37. 

39 Is the operating tape control using switch Change: 
path C of the host tape control? 1. A3S2 of host tape control. 

2. B3E2 of host tape control. 
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

Seq Condition/Instruction Action 

1 Does only one tape unit operate correctly Go to Seq 9. 

22 Do the two failing tape units have If 2x8 device switch, go to Seq 83. 
addresses in groups 4-7 or C-F7 If 3x8 or 4x8 device switch, go to Seq 

41. 

23 If not: Go to Seq 46. 

3. B3R2 of host tape control. 

40 Is the operating tape control using switch Change: 
path 0 of the host tape control? 1. A3T2 of host tape control. 

2. B3F2 of host tape control. 
3. B3Q2 of host tape control. 

and all others fail in the low order address 
group (0-7)7 

24 Are the four tape units failing from only Go to Seq 26. 
one tape control? 

41 Is the operating tape control using switch Change: 
path A of the host tape control? 1. A3L2 of host tape control. 

2 Does only one tape unit operate correctly Go to Seq 9. 
and all others fail in the high order 

25 Are the four tape units failing from two Go to Seq 47. 
or more tape controls? 

2. B3G2 of host tape control. 
3. B3P2 of host tape control. 

address group (S-F)? 

3 Is only one tape unit failing? Go to Seq 13. 
26 Are all four failing tape units attached to Go to Seq 28. 

one host tape control? 

42 Is the operating tape control using switch Change: 
path B of the host tape control? 1. A3M2 of host tape control. 

2. B3H2 of host tape control. 
4 Are only two tape units failing? Go to Seq 17. 27 If not: Go to Seq 45. 3. B3N2 of host tape control. 

5 Are only four tape units failing? Go to Seq 24. 

6 Are only eight tape units failing? Go to Seq 31. 

28 Do the four failing tape units have If 2x8 device switch, go to Seq 78. 
addresses in groups 0-3 or 8-B? If 3x8 or 4x8 device switch, go to Seq 

37. 

43 Is the operating tape control using switch Change: 
path C of the host tape control? 1. A3N2 of host tape control. 

2. B3J2 of host tape control. 

7 Are all sixteen tape units failing? Go to Seq 36. 29 Do the four failing tape units have If 2xS device switch, go to Seq 83. 
3. B3M2 of host tape control. 

8 All other combinations of tape units Go to 1S-020. 
failing. 

9 Is the tape unit failing from only one Go to Seq 11. 

addresses in groups 4-7 or C-F? If 3x8 or 4x8 device switch, go to Seq 
41. 

30 If not: Go to Seq 46. 

44 Is the operating tape control using switch Change: 
path 0 of the host tape control? 1. A3P2 of host tape control. 

2. B3K2 of host tape control. 
3. B3L2 of host tape control. 

operating tape control? 

10 Is the tape unit failing from more than one Go to Seq 87. 

31 Are the eight tape units failing from only Go to Seq 33. 
one tape control? 

45 Go to ACTION column. Change: 
A2E2 of operating tape control. 

operating tape control? 32 Are the eight tape units failing from two Go to Seq 35. A2D2 of operating tape control. 

11 Does the tape unit that is operating If 2xS device switch, go to Seq 7S. or more tape controls? 46 Go to ACTION column. Change: 
correctly have an address in groups 0-3 or If 3xS or 4xS device switch, go to Seq 
8-B? 37. 

12 Does the tape unit that is operating If 2x8 device switch, go to Seq S3. 
correctly have an address in groups 4-7 or If 3x8 or 4xS device switch, go to Seq 
C-F? 41. 

13 Is the tape unit failing from only one tape Go to Seq 15. 
control? 

14 Is the tape unit failing from two or more Go to Seq 57. 
tape controls? 

15 Does the failing tape unit have an address If 2x8 device switch, go to Seq 77. 
in groups 0-3 or 8-B? If 3xS or 4xS device switch, go to Seq 

37. 

16 Does the failing tape unit have an address If 2xS device switch, go to Seq S2. 
in groups 4-7 or C-F? If 3x8 or 4xS device switch, go to Seq 

41. 

17 Are the two tape units failing from only Go to Seq 19. 
one tape control? 

33 Are the eight failing tape units attached Change: 
to one host tape control? 1. A2E2 in operating tape control. 

2. External cable from operating tape 
control. 

3. A2P2, A2P3 
4. A2D2 in operating tape control. 

34 Are the eight failing tape units attached Change: 
to two different host tape controls? 1. A2E2 in operating tape control. 

2. A2D2 in operating tape control. 

35 Are all eight failing tape units attached to Check power on host tape control. 
one host tape control? Change: A2E2, A2D2 

36 Are all sixteen tape units failing from only Change: 
one tape control? 1. A2E2 in operating tape control. 

2. A2P2, A2P3 
3. A2D2 in operating tape control. 

37 Is the operating tape control using switch Change: 
path A of the host tape control? 1. A3Q3 of host tape control. 

2. B3C2 of host tape control. 

1. A2E2 of operating tape control. 
2. External cable from operating tape 
control. 
3. A2D2 of operating tape control. 

47 Are the tape units failing from tape Go to Seq 49. 
control 1? Note: If tape control 1 is not 
present, go to Seq 49. 

48 If not: Change: 
1. A2E2 ot tape control 1. 
2. External cable from tape control 1. 
3. A2D2 of tape control 1. 

49 Are the tape units failing from tape Go to Seq 51. 
control 2? Note: If tape control 2 is not 
present, go to Seq 51. 

50 If not: Change: 
1. A2E2 of tape control 2. 
2. External cable from tape control 2. 
3. A2D2 of tape control 2. 

18 Are the two tape units failing from two or Go to Seq 47. 
more tape controls? 

19 Are the two failing tape units attached to Go to Seq 21. 
one host tape control? 

20 If not: Go to Seq 45. 

3. B3T2 of host tape control. 

38 Is the operating tape control using switch Change: 
path B of the host tape control? 1. A3R2 of host tape control. 

2. B3D2 of host tape control. 
3. B3S2 of host tape control. 

51 Are the tape units failing from tape Go to Seq 53. 
control 3? Note: If tape control 3 is not 
present, go to Seq 53. 

52 If not: Change: 
1. A2E2 of tape control 3. 
2. External cable from tape control 3. 
3. A2D2 of tape control 3. 

18-015 
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DEVICE SWITCHING FEATURE -MOST PROBABLE 
CAUSE ANALYSIS (Cont'd) 

Seq Condition/Instruction Action 

53 Are the tape units failing from tape Go to Seq 55 
control 4? Note: If tape control 4 is not 
present. go to Seq 55. 

54 If not: Change: 
1. A2E2 of tape control 4. 
2. External cable from tape control 4. 
3. A2D2 of tape control 4. 

55 Are the tape units failing from tape Go to 18-020. 
control 5? Note: If tape control 5 is not 
present. go to 18-020. 

56 If not: Change: 
1. A2E2 of tape control 5. 
2. External cable from tape control 5. 
3. A2D2 of tape control 5. 

57 Is the tape unit failing from tape control Go to Seq 59. 
1? Note: If tape control 1 is not present. 
go to Seq 59. 

58 If not: Go to Seq 67. 

59 Is the tape unit failing from tape control Go to Seq 61. 
2? Note: If tape control 2 is not present. 
go to Seq 61. 

60 If not: Go to Seq 67. 

61 Is the tape unit failing from tape control Go to Seq 63. 
3? Note: If tape control 3 is not present. 
go to Seq 63. 

62 If not: Go to Seq 67. 

63 Is the tape unit failing from tape control Go to Seq 65. 
4? Note: If tape control 4 is not present. 
go to Seq 65. 

64 If not: Go to Seq 67. 

65 Is the tape unit failing from tape control Go to 18-020. 
5? Note: If tape control 5 is not present. 
go to 18-020. 

66 If not: Go to Seq 67. 

67 Does the tape unit have an address in Go to Seq 69. 
groups 0-3. or 8-B? 

68 Does the tape unit have an address in Go to Seq 73. 
groups 4-7 or C-F? 

69 Is the operating tape control using switch Change A302 of host tape control. 
path A of the host tape control? 

70 Is the operating tape control using switch Change A3R2 of host tape control. 
path B of the host tape control? 

71 Is the operating tape control using switch Change A3S2 of host tape control. 
path C of the host tape control? 

72 Is the operating tape control using switch Change A3T2 of host tape control. 
path D of the host tape control? 

73 Is the operating tape control using switch Change A3L2 of host tape control. 
path A of the host tape control? 

o 00 00 o o o 

Seq Condition /1 nstruction Action 

74 Is the operating tape control using switch Change A3M2 of host tape control. 
path B of the host tape control? 

75 Is the operating tape control using switch Change A3N2 of host tape control 
path C of the host tape control? 

76 Is the operating tape control using switch Change A3P2 of host tape control. 
path D of the host tape control? 

77 Is the tape unit BUSY? (See Note.) Go to Seq 80. 

78 Is the operating tape control using switch Change: 
path A of the host tape control? 1. B3H2 of host tape control. 

2. B3D2 of host tape control. 
3. B3S2 of host tape control. 

79 Is the operating tape control using switch Change: 
path B of the host tape control? 1. B3J2 of host tape control. 

2. B3E2 of host tape control. 
3. B3R2 of host tape control. 

80 Is the operating tape control using switch Change: 
path A of the host tape control? B3J2 of host tape control. 

81 Is the operating tape control using switch Change: 
path B of the host tape control? B3H2 of host tape control. 

82 Is the tape unit BUSY? (See Note.) Go to Seq 85. 

83 Is the operating tape control using switch Change: 
path A of the host tape control? 1. B3K2 of host tape control. 

2. B3F2 of host tape control. 
3. B302 of host tape control. 

84 Is the operating tape control using switch Change: 
path B of the host tape control? 1. B3L2 of host tape control. 

2. B3G2 of host tape control. 
3. B3P2 of host tape control. 

85 Is the operating tape control using switch Change: 
path A of the host tape control? B3L2 of host tape control. 

86 Is the operating tape control using switch Change: 
path B of the host tape control? B3K2 of host tape control. 

87 Suspect a short between two switch 
paths on the communicator side of the 
host tape control's device switch. 

Note: The Device Busy bit is bit 35 in the channel status word. 

o o o o o r~ ,,-y o o o 0 o o 
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NOTES: 18-018 
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DEVICE SWITCHING FEATURE-TROUBLESHOOTING PROCEDURE 

From: 18·015 

The type of device switch used determines the chart page reference. 1. Charts for 1 x8 
selection logic are located on 18·001. 2. Charts for 2x8, 3x8, and 4x8 selection logic start 
on 18-028. 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

Seq Condition/ Instruction Action 

1 Are you entering this procedure with an Go to Seq 295. 
interrupt problem? 

2 Are you entering this procedure with a Go to Seq 295. 
tach start problem? 

3 Are you entering this procedure with a Go to Seq 295. 
meter problem? 

4 Are you entering this procedure with a Go to Seq 295. 
control command problem? 

5 Mount a CE work tape on one of the 
failing tape units. load and Ready the 
tape unit. 

6 Take the tape control offline, and set up 
the CE panel to do multiple lWR (8B) 
commands at load point. using the failing 
tape unit. 
Use Byte Cnt = FEO 
Write Data and Go Down = FFO 
Reset the tape control. 
Note: Connect lWR jumper from 
A 1 S2G08 to ground. 

7 Set up an AlU2 COMPARE STOP on OF5 
(EXECSTSZ) (See 12-011) and operate the 
Start switch. 

8 Did it stop at OF5? Go to Seq 10. 

9 If not: TU BUSY response received. 
Go to Seq 62. 

10 Turn the ROS Mode switch to Normal. 
then operate the Reset switch. 

11 Set up an AlU2 COMPARE STOP at 2E6 
(FCHSNS) (See 12-011) and operate the 
Start switch. 

12 Set Display Select switch to Bus Out and 
the AlUl! AlU2 switch to AlU2. 

13 Are data bits 0·7 all Off? Go to Seq 15. 

14 Any data bit O· 7 On indicates an AlU2 
problem. 

15 Do tag bits 8-11 = 1000? Go to Seq 17. 

16 Any other bit combination Indicates an 
ALU2 problem. 

17 Set Display Select SWitch to Bus In and 
the ALU1! ALU2 switch to ALU2. 

18 Are tape unit data bits O· 7 all Off? Go to Seq 20. 

3803·213420 
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Seq 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

o 

Condition/Instruction Action 

Any tape unit data bits that are On are Go to Seq 89. 
"hot" bits from the tape unit Signal path. 

Are tape unit address bits 8-11 correct? Go to Seq 22. 

If not: Go to Seq 6. 

Turn ROS Mode switch to Step and step 
one time. 

This requests Sense Byte O. 

Set Display Select switch to Bus Out and 
the ALU1! ALU2 switch to ALU2. 

Do bits 0-11 = hex 018? Go to Seq 27. 

Any other bit combination indicates an 
ALU2 problem. 

Set Display Select switch to Bus In and 
the AlU 1/ ALU2 switch to ALU2. 

Do bits o· 7 = 05 (Sense Byte 0)7 Go to Seq 31. 

Are bits O· 7 all OFF? Go to Seq 62. 

Any other bit combination may indicate an Go to Seq 109. 
XPT card or cable problem. 

Are TU address bits 8-11 correct? Go to Seq 33. 

Has the setup been changed? Go to Seq 6. 

Turn ROS Mode switch to Normal, then 
operate Reset SWitch and operate Start 
SWitch. 

Set Display Select switch to CE Reg and 
Data Entry Select switch to Cmdl. 

Are lights flashing hex CB? Go to Seq 37. 

If lights are not flashing, command Go to Seq 46. 
sequence you set up is not running. If 
lamps are flashing but not shOWing CB, 
tape control IS not performing an LWR. 

Set Display Select SWitch to Bus Out and 
the ALUll ALU2 SWitch to ALU2. 

Do data bits 0-7 = hex FF7 Go to Seq 40. 

In Seq 6, you should have set up an FF Go to Seq 6. 
data pattern. ThiS may be a data flow 
problem. 

Do tag bits 8-11 = hex 0 (1101)7 Go to Seq 42. 

If not. thiS IS an ALU2 problem. 

Set Display Select switch to Bus In and 
the ALU1/ ALU2 switch to ALU2 

Do tape unit data bits 0-7 = hex FF7 Go to Seq 45. 

Any miSSing bits may indicate an XPT Go to Seq 109. 
card or cable problem 

Are there intermittent failures? Go to Seq response. nOIse. and Incorrect levels. 
109 and scope the inbound and 
outbound data lines for slow 

o o o (~ 
~y o 

Seq 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

o 

Condition/ Instruction 

The command sequence set up is not 
running. 

Reset the tape control. 

Set up an ALU2 COMPARE STOP on 16C 
(MSKSTS) (See 12-011) and operate the 
Start ·switch. 

Set Display Select switch to Bus Out and 
the ALUl / ALU2 switch to ALU2. 

Do bits 0-11 = hex AOC? Go to Seq 52 

Any other bit combination indicates an 
ALU2 problem. 

Set Display Select switch to Bus In and 
the ALU1! ALU2 switch to ALU2. 

Do tape unit data bits 0·7 = hex A07 Go to Seq 55. 

Any missing or extra bits may Indicate an Go to Seq 109. 
XPT card or cable failure Be sure to 
check the command tag. 

Turn ROS Mode switch to Normal mode 
and operate the Reset sWitch. 

Set up an ALU2 COMPARE STOP on 19B 
(LPNMOVE) (See 12-011) and operate the 
Start switch. 

Set ROS Mode SWitch to Step and step 
one time. 

Set Display Select switch to Bus Out and 
ALU1! ALU2 SWitch to ALU2. 

Do bits 0-11 = hex 009? Go to Seq 61 

Any other bit combination indicates an 
ALU2 problem. 

Go to Seq 109 and check that the Move 
tag (bit 11) is going to the tape unit. 

Ensure the tape unit IS online. T -A 1 L6B03 Go to Seq 63. 
must be at -4V (FT910) 

Is thiS a 2x8, 2x16, 3x8, 3x16, 4x8, or a Go to Seq 65 
4x 16 deVice sWitch? 

You don't have a device SWitch. Go to 00-010 

o o ro-~ 0 o o o () 0 
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DEVICE SWITCHING FEATURE -TROUBLESHOOTING PROCEDURE 18-020 

Seq Condition/ Instruction Action Seq Condition/ Instruction Action 
Line Names for Reference to ALO XC70x Charts 0, E, F, and G 

65 Use the following information to 71 All line levels are correct to set the 
c :: 

determine the location of the device 
sWitch logic and XPT cards that are being 
used: 

Tape Subsystem Cabling Diagram -
18-010 

2x8 Device Switch Block Diagram -
18-012 

3x8 or 4x8 Device Switch Block Diagram 
- 18-013. 

Committed latch for this tape unit, but it 
is not set On. 

A. Check the socket contacts carefully for 
this device switch logic card. 

B. Check the address Jumpers carefully 
for correct plugging and good contact 
on this device switch logic card. 

See 90-1 xx, and ALD AA004, 

0 
0 

~ ~ :: -c -c -c 'E 0 '" ~ ~ ~ C1. " E .r. 
~ g l:l " E 'E E 0 

-c .~ " co co co u 
c ~ .... N '<t co OJ x E x E x E 

~ 0 CIJ ~ .... .... .... CIJ '<t 0 '<t 0 '<t 0 
u 'E " iii iii iii iii " 0 u 0 u 0 U Q. :c " " E -c -c -c -c .; co ~ co ~ co ~ co Q. '" '" 0 c -c -c 

~ ~ " x .E- x ! x .E- x 
I- U w <l: <l: 0 M M M N 

Examples: +4.5 -.8 -.5 +4.5 +4.5 +4.5 +4.5 +4.5 -.8 -.8 -.8 -.8 

A. If TCl is offline and is addressing TU 
address 2 through a 2x8 switch: 

Device switch logiC card is B3H2 In 

Sheet 2. 

C When interchanging device switch 
logic cards to Isolate failures, check 
the address jumpers for correct 

J L L S S S I I L L L L-
0 -1.8 -4.0 +.5 +.5 +.5 +.5 +.5 -1.8 -1.8 -1.8 -1.8 

TC1. plugging. 0 B02+ P04- G08- Ul1+ U12+ U07+ U06+ P03- U02- S02- U04- U02-
XPT I IN is B3D2 in TCl 
XPT lOUT is B3S2 in TC1. 

B, If TC3 is offline and is addressing TU 
address D via SP-C of TC2 through a 

D. A3Q2 and A3L2 are load cards for 3x8 
and 4x8 device switches. 

E B3H2 and B3K2 are load cards for 2x8 
device sWitches. 

1 B02+ P05- J09- Ul1- U12+ U07+ U06+ P03- U05- S04- S05- U05-

2 B02+ M02- D13- Ul1+ U12- U07+ U06+ P03- Pl1- P13- P12- Pll-

3 B02+ M03- B13- Ul1- U12- U07+ U06+ P03- M08- M12- M10- M08-
4x8 device switch: 

72 A tape Unit address bit is not received at 
3X-4X only 2X8 

Device switch logic card is A3N2 In 
TC2 

the correct level for the tape unit being 
tested by the deVice sWitch logiC card. 

4 B02+ P04- G08- Ull+ U12+ U07- U06+ P03- U02- S02- U04- U02-

5 B02+ P05- J09- U11- U12+ U07- U06+ P03- U05- S04- S05- U05-

XPT/IN is B3J2 in TC2 73 These address bit !ones come from 6 B02+ M02- D13- U11+ U12- U07- U06+ P03- P11- P13- P12- Pll-
XPT lOUT is B3M2 in TC2. 

66 Remember the device switch logiC card 
and XPT cards determined in Seq 65. 

communicator card A2E2 In the operating 
tape control. 

7 I B02+ M03- B13- U11- U12- U07- U06+ P03- M08- M12- Ml0- M08-

3X-4X only 2X8 

8 B02+ P04- G08- U11+ U12+ U07+ U06- P03- U02- S02- U04- U02-
67 Caution: I n the next sequences, you may 

be scoping in a tape control that is online. 
9 B02+ P05- J09- U11- U12+ U07+ U06- P03- U05- S04- S05- U05-

A B02+ M02- D13- U11+ U12- U07+ U06- P03- P11- P13- P12- Pl1-

68 Was Seq 62 entered from Seq 9 Go to Seq 209. B B02+ M03- B13- U11- U12- U07+ U06- P03- M08- M12- Ml0- M08-

(Busy)? 3X-4X only 2X8 

69 Was Seq 62 entered from Seq 308? Go to Seq 309. C B02+ P04- G08- Ul1+ U12+ U07- U06- P03- U02- S02- U04- U02-

70 On the device switch logic card Go to Seq 71. 
determined in step 65: 
C .... 3 ..... ..... in tape control .... J, scope 
only the pins that correspond to the tape 

D B02+ P95- J09- U11- U12+ U07- U06- P03- U05- S04- S05- U05-

E B02+ M02- D13- U11+ U12- U07- U06- P03- Pll- P13- P12- Pll-

F B02+ M03- B13- Ull- U12- U07- U06- P03- M08- M12- Ml0- M08-

unit being tested for the level indicated. Go 
When a level is wrong, go to the step 
indicated at the bottom of that column. See 

to 80 81 79 72 72 72 72 75 78 78 78 78 
Seq 

charts D, E, F, and G at end of Map. Were all 
levels correct? 
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DEVICE SWITCHING FEATURE-TROUBLESHOOTING PROCEDURE (Cont'd) 

Seq Condition/Instruction Action Seq Condition/I nstruction 

74 Remember this sequence number. Go to Seq 136. 91 Go to Chart E. Device to Tape Control. 

75 DEVICE SELECT not received at the 
device switch logic card. 

pick the BUS IN that was "hot" and go 
to Step 2 of the chart. Is the 
corresponding pin active7 (See Note.) 

76 DEVICE SELECT comes from 
communicator card A2E2 in the operating 
tape control. 

92 Is the corresponding pin in Chart E. Step 
3. active? (See Note.) 

77 Remember this sequence number. Go to Seq 136. 93 Is the corresponding pin In Chart E. Step 
5. active? (See Note.) 

78 This tape unit is committed to another Go to Seq 215. 
tape control. 94 This is not a switch problem. 

Go to Chart EStep 5 (see note) for the 
79 A. Check the Operator Panel Enabled XC ALD page. 

switch. 

B. Test switch operation. 
95 Remove the inbound XPT card. 

Is the line In Seq 92 still active? 
C. Go to ALD XC700 Sheet 1 Chart E for 

cabling on 2x8 device switches. 96 Change the Inbound XPT card 

D. Go to ALD XC701 Sheet 3 Chart E for 97 Reinstall the inbound XPT card. Remove 
cabling on 3x8 or 4x8 device switches. the A2D2 card. 

80 There is a POWER DOWN signal from the Go to Seq 136. 
Is the line in Seq 92 still active 7 

operating tape control. 98 Change the A2D2 card. 

81 The COMMITTED latch has been set 99 ReInstall card A2D2 and check the cabling 
correctly. In Chart E. Step 4 (see Note). for shorts 

82 The line that sets the COMMITTED latch 
and opens. 

leaves the device switch logic card as 100 Go to Chart D. Tape Control to DeVIce 
GATE BUS OUT and must be returned to (see Note). Are any BUS OUT bits actIve 
communIcator card A2E2 in the operating that should not be active in Step 47 
tape control to allow the gating of the 
TAGs and BUS OUT lines. 101 If not: 

83 Remember thIS sequence number. Go to Seq 136. 102 1. Check Chart E. Step 1 for cabling (see 
Note) 

84 On the device switch logic card you 2. Check the "deVIce" and "external 
identified in Seq 65. scope GATE BUS 
OUT (pin B04) 

device" cabling. 

3. Check Chart E. Steps 1 and 2 (see 
85 Is pin B04 at +0.2v7 Go to Seq 88. NoteL for shorted cables and pIns 

86 Is pin B04 at ground level? Go to Seq 163. 4. Pull the associated Inbound XPT cards 
for that deVIce. 

87 If pin B04 is at +4.5Vdc 
A. Check the socket connections on the 

device switch logic card identified in 

103 Is the corresponding pIn In Chart D, Step 
3 actlve7 (See Note) 

Seq 65. 104 Scope correspondIng pin In Chart D. Step 
B. Replace the device switch logic card. 4 (see note) 

making sure the address jumpers are Does Pin go inactIve when you 
plugged correctly. a Pull the assocIated outbound XPT 

88 Determine if BUS OUT BIT 7 is present at Go to Seq 109. card. 

the tape unit. line that is at ground level is shorted or b. Pull all the assocIated XPT cards for 
open at both ends. that deVIce 7 

Find and correct such a problem before 105 Check the cabling In Chart G. Step 4. (see 
proceeding. Note). 

89 Go to Chart A (see note) and record the 
cards and cables needed to use the 

Check for shorted cables and pins. 
Replace or repair as required. 

follOWing procedures. Return to Seq 90. 106 Is the corresponding pin in Chart D. Step 

90 Is there more that one "hot" bit? Go to Seq 100. 1. active? (See Note.) 

107 Check the cabling in Chart D. Step 2 (see 
NoteL for shorts and opens. 
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Action Seq Condition/ Instruction . Action 

Go to Seq 102 108 Go to the corresponding XC ALD page 
referenced In Chart D. Step 1 (see Note). 

109 Go to Chart A (see Note) and record the 
cards and cables needed to use the 

Go to Seq 95 follOWIng procedures. Return at Seq 110. 

110 Go to Chart C for 1 x8 selectIon logic; or Go to Seq 114 

Go to Seq 97 Chart B for 2X8. 3X8. or 4X8 deVIce 
switches. Is the pin active in Step 3 of 
this chart for the device you are on? (See 
Note.) 

111 Is the pIn in Step 1 of Chart B active 7 Go to Seq 113. 

Go to Seq 97. 112 If not: Go to Seq 290. 

113 For a 3x8 or 4x8 device SWItch. you must 
have a cabling problem. 
See Chart B. Step 2. For a 2x8 deVIce 

Go to Seq 99. switch. problem must be a broken land. 
(See Note.) 

114 Go to Chart D. Tape Control to Device. 
Pick the BUS or TAG lines that should be 
active. and make sure all other BUS and 
TAG lines in Step 4 of this chart are 
Inactive. (See Note.) 

Go to Seq 103. 
115 Are any BUS or TAG lines active that Go to Seq 103. 

should not be? 

116 Are all BUS or TAG lines active thilt Go to Seq 124. 

Go to Seq 107. 
should be? 

117 Are all BUS or TAG lines active that Go to Seq 120. 
should be? See Chart G. Step 3 (see 
Note). 

118 Are all BUS or TAG lines actIve that Go to Seq 123. 
should be? See Chart G. Step 1 (see 
Note). 

119 See Chart D. Step 1 (see Note). for the 
XC ALD page to go to. 

Go to Seq 106 120 Put another outbound XPT card In thIS Go to Seq 122 
posItIon. Is the corresponding pIn In 
Chart D. Step 4. stIli actlve7 (See Note.) 

121 Go to Chart D. Step 5, to check for 
possible broken land (see Note) 

122 Change the bad outbound XPT card. 

123 ThIS must be a cabling problem Go to 
Chart D. Step 2. (See Note.) 

124 Go to Chart E. DeVIce to Tape Control Go to Seq 126. 
(see Note). Are the correct BUS IN line(s) 
acttve7 

125 ThIS must be a cabling problem. Go to 
Chart E. Step 1 (see Note) 

Go to Seq 108. 
126 Go to Chart E. Step 3 (see Note). Are the Go to Seq 132. 

correct BUS IN line(s) active? 

18-021 
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DEVICE SWITCHING FEATURE -TROUBLESHOOTING 
PROCEDURE (Cont'd) 

Seq Condition/Instruction Action 

127 See Chart B on 18-028 for 2x8, 3x8, 4x8 Go to Seq 129. 
device switch. Is the pin active for the 
device you are on? 

128 There is a broken land on this panel. Go 
to Step 2 of this chart (see Notel. 

129 Put another inbound XPT card in this Go to Seq 131 
position. Is the corresponding pin in 
Chart E, Step 3, active now? (See Note.) 

130 Go to Chart E, Step 4, to check for 
possible broken land. (See Note.) 

131 Change the bad inbound XPT card. 

132 Go to Chart E, Step 5 (see Note). Are the Go to Seq 134. 
correct BUS IN line(s) active? 

133 This must be a cabling problem. Go to 
Chart E, Step 4 (see Note). 

134 Go to the corresponding XC ALD page In 
Chart E, Step 5 (see Note). 

A. Entering this Seq indicates a 
possible cable problem. 

B. The card and pin number asso-
135 ciated with this problem is known. 

C. Go to the proper chart on 18-010 to 
check the line through the cables to or 
from this pin. 

Before proceeding to scope communicator 
card, you must know if you are using its 
primary interface or its secondary interface. 
References: 

136 
A. 18-010 - Tape Subsystem Cabling. 

and 18-012. and 18·013 for Device 
Switch Block Diagrams. 

B. ALD AAOO4. Sheet 2 - A2E2 card. 

C. 90-040. 

Note: Charts for 1x8 selection logic are located on 18-001 Charts for 2x8. 3x8 and 4x8 start 
on 18-028. 135 

COPYright International BUSiness Machines Corporation 1976. 1979 

Seq Condition/ Instruction 

137 Output line driver levels for 
communicator and device switch 
cards: 
A. Inactive level; +4.5V. 

I 
B. Active level: +0.2V. 

C. If there is an open circuit between the 
line driver and the line receiver, the 
output pin will be at ground when the 
line driver is active. 

D. If the line driver is not active, the 
output pin may be at -1. 5V with an 
open circuit to the line receiver. 

Input levels at line receivers: 

A. Inactive level: +4.5V. 

S 
B. Active level; +0.5V. 

138 Was Seq 136 entered from Seq 747 

139 Was Seq 136 entered from Seq 77? 

140 Was Seq 136 entered from Seq 80? 

141 Was Seq 136 entered from Seq 83 7 

142 Is the Secondary Interface of the 
communicator card in the operating tape 
control being used? 

143 Scope the Primary Interface device 
address output lines at the communicator 
card in the operating tape control. 

144 Scope the line driver output corresponding 
to the incorrect address line found at the 
device switch logiC card in Seq 70, for the 
same wrong level. 

145 Communicator card A2E2 pins: 
J 12-Device Address 8 Primary 
U07-Device Address 4 Primary 
U03-Device Address 2 Primary 
S05-Device Address 1 Primary 

146 Is the corresponding pin still +4.5V? 

147 Is the corresponding pin still 
approximately +0.2V? 

148 Is the corresponding pin at ground7 

149 If not: 

150 Scope the Secondary Interface DeVice 
Address Output lines at communicator 
card In the 'operating tape control. 

( ( ( (- ( ("-
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Action Seq Condition/Instruction Action 

151 Scope the line driver output corresponding 
to the address line for the same Incorrect 
level found at the deVice SWitch logiC card 
in Seq 70 

152 Communicator card A2E2 pinS 
U02 - DeVice Address 8 Secondary 
U04 - Device Address 4 Secondary 
M 12 - DeVice Address 2 Secondary 
U06 - Device Address 1 Secondary 

153 Is the corresponding pin still +45V7 Go to Seq 157 

154 Is the corresponding pin stili Go to Seq 157 
approXimately +0.2V7 

155 Is the corresponding pin at ground 7 Go to Seq 163 

156 If not Go to Seq 72 and recheck the symptoms 

157 One of the address lines from the 
communicator card is sending the wrong 
level for the operating tape unit. 

Go to Seq 142. 
158 Scope the + TUADR SELECT lines which 

are Inputs to communicator card. These 

Go to Seq 164 lines are common to both the Primary and 
Secondary Interfaces. 

Go to Seq 196. 
159 Scope the communicator card (A2E2) pins 

Go to Seq 84 for the MST levels indicated on the line 

Go to Seq 150. 
corresponding to the tape unit being 
tested 

Address lines 
TU 

(8) (4) (2) (1 ) 

A2E2 Pins (XC111) 

G13 S09 M13 UO~ 

0 - - - -

1 - - - + 

2 - - + -

3 - - + + 

4 - + - -

Go to Seq 157 5 - + - + 

Go to Seq 157 6 - + + -

7 - + + + 
Go to Seq 163. 

8 + - - -

Go back to Seq 72 and recheck the 
symptoms. 9 + - - + 

A + - + -

B + - + + 

C + + - -

0 + + - + 

E + + + -

F + + + + 
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DEVICE SWITCHING FEATURE -TROUBLESHOOTING 
PROCEDURE (Cont'd) 

Seq Condition/Instruction Action 

160 Are all pins on the line that corresponds Go to Seq 162. 
to to the tape unit you are using at the 
indicated levels (from Seq 159)? 

161 The address expected from the operating Go to Seq 20. 
tape control is missing. Set Display Select 
switch to Bus In. Do bits 8-11 contain 
an address other than the one previously 
verified? 

162 The address input to communicator card 
is correct. 

A. Check communicator card socket 
connections. 

B. If cards are interchanged to isolate the 
failure, remember to check the jumper 
on communicator card. 

163 The problem appears to be an open circuit 
between the communicator card and the 
device switch logic card. The problem 
may involve external cabling or internal 
cables. 

A. An external cable is a very likely 
source of failure (address lines go 
through the Tag cable). 

B. Check connector contacts at both 
ends. 

C. For a 2x8 device switch, see ALD 
XC700 Sheet 1, Chart D, for cable 
routing and pin connections. 

D. For a 3x8 or 4x8 device switch, see 
ALD XC701, Sheet 3 Chart D for cable 
routing and pin connections. 

E. The receiving load card or card socket 
can be at fault. 

164 Does the DEVICE SELECT line come from Go to Seq 181. 
the communicator card's Secondary 
Interface? 

165 Scope -DEVICE SELECT PRIMARY 
(A2E2G 12) in the operating tape control. 

166 Is A2E2G12 at +4.5V? Go to Seq 169. 

167 Is A2E2G 12 at ground? Go to Seq 163. 

168 If not: Go to Seq 62 and recheck the symptoms. 

169 Scope + TUTAG BIT 4 DEVICE SELECT 
(A2E2P05) 

170 Is A2E2P05 -0.8V7 Go to Seq 172. 

171 This is an ALU2 problem. 

172 Scope + TUADR SELECT 8 (A2E2G13). 

173 Is A2E2G13 at -.8V? Go to Seq 176. 

174 Is A2E2G13 at -.8V? Go to Seq 177. 

175 This is a tape control problem. 
Go to 00-010. 

o o 0·
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Seq 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

o 
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Condition/Instruction Action Seq Condition/Instruction Action 

Is the Primary /Secondary Interface Go to Seq 178. 195 Change A2E2 card. Is the jumper plugged Go to Seq 194 to verify fix. 
Control jumper on card A2E2 plugged LO correctly? 
to use the Primary Interface? (See 
90-130, Step D-5.) 196 Are you using the Secondary Interface? Go to Seq 203. 

Check the jumper for plugging and good 
contact. 

197 Scope -CU PWR DOWN PRI TO TU 
SWITCH (A2P3B03) in the operating tape 

Is the Primary/Secondary Interface Go to Seq 178. control. 

Control jumper on card A2E2 plugged HI 
to use the Primary Interface? (See 

198 Is A2P3B03 at ground level? Go to Seq 200. 

90-130, Step D-5.) 199 If not: Go to Seq 62. 
Check the jumper for plugging and good 
contact. 200 Scope OV POWER GOOD (A2P3D02). Go to Seq 202. 

Is A2P3D02 at ground level? 
Check A2E2 socket contacts. 

201 Is the relay on A2P3 not picked? This is a power problem. 
Is +DEVICE SELECT PRIMARY Rerun failing test to verify fix. Go to 11-000. 
(A2E2G12) now +0.2V? Go to 00-030. 

202 There could be a shorted relay point 
Change A2E2 card. Is jumper plugged Rerun failing test to verify fix. between A2P3B07 and B03, or an 
correctly? Go to 00-030. accidental ground on the line from B03 to 

Scope -DEVICE SELECT SECONDARY 
(A2E2M02) in the operating tape control. 

the device switch logic card. 
See FD051 and jumper list (2521041) on 
ALD AA005 for cable routing. 

Is A2E2M02 at +file? Go to Seq 185. 
203 Scope -CU POWER DOWN 

Is A2E2M02 at ground? Go to Seq 163. SECONDARY (A2P2B03) in the tape 
control you are working with offline. 

If not: Go to Seq 62 and recheck your work. 
204 Is A2P2B03 at ground level? Go to Seq 206. 

Scope + TUTAG BIT 4 DEVICE SELECT 
(A2E2P05) 205 If not: Go to Seq 62 and recheck your work. 

Is A2E2P05 at -0.8V? Go to Seq 188. 206 Is OV POWER GOOD (A2P3D02) at Go to Seq 208. 

This is an ALU2 problem. 
207 

ground level? 

Is the relay on A2P3 not picked? This is a power problem. 
Scope +TUADR SELECT 8 (A2E2G13). Since the relay on A2P2 is picked in Go to 11-000. 

Is A2E2G13 at -1.8V? Go to Seq 192. 
parallel. it probably is not picked either. 

Is A2E2G13 at -0.8V? Go to Seq 193. 208 There could be a shorted relay point 
between A2P2B07 and B03, or an 

This is a tape control problem. accidental ground on the line from B03 to 

The Primary / Secondary Interface Control 
jumper on card A2E2 should be plugged 
HI to use the Secondary Interface. 

the deVIce switch logic card. 

A. See FD051 and jumper list (2521041) 
on ALD AA005 for cable routing. 

(See 90-130 Step D-5.) S. Relay A2P2 pick coil could be open. 

A. Check the jumper fOI plugging and 209 A BUSY condition tells you that the 
good contact. device switch logic card: 

B Check the A2E2 socket contacts. A. Recognizes the tape unit address. 
C After making these checks, go to Seq 

194. 
B Received a SELECT signal. 

C, The tape unit's ENABLED latch is ON. 
The Primary/Secondary Interface Control 
jumper on card A2E2 should be plugged 
LO to use the Secondary Interface. 
(See 9-130 Step D-5.) 

A. Check the jumper for plugging and 

D, Is receiving a DEVICE BUSY from the 
tape unit; or 

E. Is receiving a SWITCH BUSY signal 
from another deVIce switch logic card. 

good contact. 

B. Check the A2E2 socket connections. 

Is +DEVICE SELECT SECONDARY Rerun failing test to verify fix. 
(A2E2M02) now at +0.5V? Go to 00-030. 
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DEVICE SWITCHING FEATURE -TROUBLESHOOTING 
PROCEDURE (Cont'd) 

Seq Condition/Instruction Action 

210 On the device switch logic card identified 
in Seq 65. scope the BUSY/TACH IN line 
on the pin indicated in sequence 211. 
Reference: 
For 2x8 device switch configurations. see 
ALD XC700 Sheet 1 Chart H. 
For 3x8 and 4x8 device switches. see 
ALD XC701 Sheet 3 Chart H. 

211 Scope only the pin corresponding to the 
tape unit you are uSing on the device 
sWitch logic card Identified in Seq 65. 

TU Logic Card 
Addr Pin 

0 J11 

1 G10 

2 J10 

3 G09 

4 J11 

5 G10 

6 J10 

7 G09 

8 J11 

9 G10 

A J10 

B G09 

C J 11 

D G10 

E J10 

F G09 

212 Is the pin in Seq 211 at a +4.5V level? Go to Seq 214. 

213 The tape unit is sending a DEVICE BUSY The problem is In TACH / BUSY circuits. 
signal. Start at ALD FT141. T -A 1 L2B04. 

A. Go to the tape unit to determine why. 

B. Use Chart H on ALD XC700 or 701 for 
cable routing. 

214 You have determined that this is not a Go to Seq 216. 
DEVICE BUSY condition. Is there a 
SWITCH BUSY? 

215 You entered here from Seq 78 under 
abnormal circumstances. 

A. When Seq 5 through 8 were 
performed. if the tape unit had been 
committed to another tape control. you 
should not have stopped at OF5. 
Therefore. there could be a failure of 
the BUSY TACH line. 

B. The other possibility could be that this 
tape unit was committed to the other 
tape control after sequences 5-8 were 
performed. 
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218 

219 

220 

221 
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223 

224 
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Cond ition / Instruction Action Seq Condition/Instruction Action 

Is this a 3x8 or 4x8 device switch7 Go to Seq 221 225 The operating tape unit is committed to Go to Seq 62 and recheck the symptoms. 

When using a 2x8 switch. the SWITCH 
BUSY Indication can only be due to the 
COMMITTED latch being ON for the other 

SP-A (Switch Path A). Is the active pin 
found in Seqs 218 or 222 on the device 
switch logic card you identified in Seq 65? 

tape control. 226 SP-A is used by the tape control being Go to Seq 233. 

Scope the pin indicated on both of the 
device switch logiC cards. on the line 
corresponding to the tape unit being 
tested. for an active MST level (-0.8V) 

scoped. and the active pin found in Seqs 
218 or 222 is on the device switch logic 
card that the tape control would use to 
operate this tape unit. 

Only one pin should be active. Go to the 227 The tape unit operating is committed to Go to Seq 235. 
Seq Indicated at the bottom of this chart. SP-B (Switch Path B). Is the active pin 

found in Seq 218 or 222 on the device 
switch logic card identified in Seq 65? 

TU Addr Pin Loaic Card 

Oor8 P04 B3H2 B3J2 
228 Determine which tape control is cabled Go to Seq 233. 

into SP-B. This tape control will use the 
1 or 9 P05 B3H2 B3J2 device switch logic card found with an 

2 or A M02 B3H2 B3J2 
active pin in Seqs 218 or 222. 

30rB M03 B3H2 B3J2 

40rC P04 B3K2 B3L2 

229 The tape unit operating is committed to Go to Seq 235. 
SP-C (Switch Path C). Is the active pin 
found in Seq 222 on the device switch 

50rD P05 B3K2 B3L2 logic card Identified In Seq 65? 

6 or E M02 B3K2 B3L2 230 Determine which tape control IS cabled Go to Seq 233. 

7 or F M03 B3K2 B3L2 

Go to Sea: 225 227 

Into SP-C. This tape control will use the 
deVice switch logiC card found with an 
active pin In Seq 222. 

Were both pins inactive? Go to Seq 285. 231 The tape Unit operating IS committed to Go to Seq 235. 

Were both pins active? Go to Seq 218 and recheck the 
symptoms. 

SP-D (SWitch Path-D) I s the active pin 
found In Seq 222 on the device SWitch 
logiC card Identified In Seq 657 

When using a 3x8 or 4x8 device switch. 
the SWITCH BUSY condition can be due 
to the COMMITTED Latch being On 
(active) in any of the other device switch 
logic cards. 

232 Determine which tape control IS cabled Go to Seq 233. 
into SP-D. This tape control will use the 
device switch logic card found with an 
active pin in Seq 222. 

Scope the COMMITTED latch output at 
233 Did you reach this point from Seq 2157 Go to Seq 272. 

the pin indicated on all four device switch 234 To summarize the situation: Go to Seq 236. 
logic cards for the tape unit being tested The first tape control worked with offline 
for an active MST level (-0.8V). cannot access the tape Unit set up 
Only one pin should be active. Go to the because the tape unit is committed to a 
appropriate Seq shown at the bottom of second tape control which has been 
the chart in this sequence. Identified. 

TU 
Pin Logic Cards Addr 

235 If not: Go back to Seq 62 and recheck the 
symptoms. 

Oor8 P04 A3Q2 A3R2 A3S2 A3T2 236 Begin work from the second tape control 

1or9 P05 A3Q2 A3R2 A3S2 A3T2 to determine if the COMMITTED latch can 
be reset. 

2 or A M02 A3Q2 A3R2 A3S2 A3T2 Is it okay With the customer? 

3 or B M03 A3Q2 A3R2 A3S2 A3T2 237 Set the ROS Mode SWitch on the first 
40rC P04 A3L2 A3M2 A3N2 A3P2 tape control to Normal; then Reset the 

50rD P05 A3L2 A3M2 A3N2 A3P2 tape control 

6 or E M02 A3L2 A3M2 A3N2 A3P2 238 The tape Unit you are using should still be 

7 or F M03 A3L2 A3M2 A3N2 A3P2 
Loaded. Ready. and at load pOint. 

Go to Seq: 225 227 229 231 
239 Enable thiS tape unit to the second tape 

control from the operator panel of the 

Were all pins inactive? Go to Seq 285. host tape control. 

Only one pin should have been active. Go to Seq 222 and recheck the 
symptoms. 
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DeVICE SWITCHING FEATURE -TROUBLESHOOTING 
PROCEDURE (Cont'd) 

Seq 

Seq Condition/ Instruction Action 
260 

240 Switch the second tape control offline 
and set up the CE panel to perform 
mUltiple LWR (8B) commands with the 

261 

above tape unit. 
Use Byte Cnt = FEO 262 
Wrt Data and Go Down = FFO 
Reset the tape control. 263 

241 The device switch logic card to be scoped 264 

is the one that had an active pin in Seq 265 
218 or Seq 222. 

~42 Is that pin still active? Go to Seq 245. 

243 The Reset performed In Seq 240 reset the 266 

COMMITTED latch. 267 

244 There could still be a bad Reset signal. 

245 Set up an ALU2 COMPARE on address 268 

"lBF" (see 12-011). 

246 Set ROS Mode switch to Norm. Then 
RESET and START. 269 

247 Set Display Select switch to CE Reg, and 
Data Entry Select switch to Cmd1. 

248 Are lights flashing a hex 8B? Go to Seq 250. 

249 If lights are not flashing, the command Go to Seq 46 to resolve. 
270 

sequence is not running. If flashing but 271 
not showing "8B", the tape control is not 
performing an LWR. 

250 Sync minus on A 1 U2U07 of the second 
tape control. A long sync lead may be 
needed. 

251 Scope the device switch logic card 
identified in Seq 218 or 222 for a 50 ns 
SET/RESET pulse on pin P07. 
Minimum up level is +4.5V. 
Minimum down level is +0.5V 
Minimum duration is 40 ns. 

272 
252 Does the pulse meet specifications In Seq Go to Seq 271 

2517 
273 

253 The SET /RESET pulse comes from 
communicator card A2E2 in the tape 
control being tested. 

274 
254 Is the Secondary Interface of the Go to Seq 260 

communicator card being used7 275 

255 Scope -SET /RESET PRIMARY 276 
(A2E2G13) 

256 Does the pulse meet speCifications In Seq Go to Seq 271 
2517 

257 Is A2E2G13 a solid +4.5V7 Go to Seq 265. 

258 Is A2E2G13 at a solid ground level 7 Go to Seq 163. 

259 Is there a bad pulse7 Go to Seq 268. 
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Condition / Instruction Action Seq Condition/Instruction Action 

Scope -RESET RESERVE SECONDARY 277 Are you using the Secondary Interface In Go to Seq 281. 
(A2E2G04). the operating tape control? 

Does the pulse meet specifications in Seq Go to Seq 271 278 In the operating tape control, scope 
2517 -BUSY OR TACH PRIMARY (A2D2G09) 

at the communicator card. 
Is A2E2G04 at a solid +4.5V level? Go to Seq 265. 

279 
Is A2E2G04 at a solid ground level? Go to Seq 163. 

Is pin G09 at a +0.5V levell Go to Seq 284. 

Is there just a bad pulse? Go to Seq 268. 
280 If not Go to Seq 272 and recheck your work. 

281 In the operating tape control, scope 
Scope +RESET COMMITTED LATCH PLS -BUSY OR TACH SECONDARY 
(A2E2G 1 0) for a MST pulse of 50 ns (A2D2D12) at the communicator card. 
duration. 

282 Js pin D12 at +0.5V level? Go to Seq 284. 
Is the pulse good? Go to Seq 268. 

283 If not Go to Seq 272 and lecheck your work. 
If not: This is a tape control problem. 

Go to 00 010. 284 Check the A2D2 socket connections. Go to Seq 5. 
Change A2D2. 

Check A2E2 for good socket connections. You should now determine why the 
Change A2E2. COMMITTED latch was active In the other 
Be sure the jumper is plugged correctly. deVice switch logiC card. 

Cable contacts may cause a poor pulse. 285 You are apparently branching on a false 
For a 2x8 device switch, see XC700 Sheet BUSY condition. 
3 Chart D for cable routing. 
For a 3x8 or 4x8 device switch, see 
XC701 Sheet 3 Chart D for cable routing. 

286 On the device SWitch logic card Identified 
in Seq 65, scope pin G03 (BUSY TACH) 

If not: Go to Seq 250 and recheck your work. 287 Is pin G03 at a +4.5V level? Go to Seq 289. 

Check the card socket contacts of the 288 If not: Replace the deVice switch logic card. 

deVice SWitch logic card identified in Seqs 
218 or 222 for good connections. 

Make sure the lumpers are plugged 
correctly. 

A. Replace the deVice SWitch logiC card 289 Change communicator card A2D2 in the 
Identified In Seqs 218 or 222, making operating tape control. 
sure the Jumpers are pJugged correctly. 

B. A COMMITTED latch may be turned 
290 You have determined that a line needed 

for a XPT card is not active. 
on erroneously by communicator card 
A2D2 of the tape control that normally 291 On the deVice switch logiC card Identified 
uses It ThiS can happen even when In Seq 65, scope pin B04 (GATE BUS 
the tape control IS not working With oun 
thiS tape unit 

292 Is pin B04 at +0.2V7 Go to Seq 294. 
The BUSY /TACH line should be active 
back to the operating tape control. 293 If not Go to Seq 1 and recheck your work. 

On the deVice SWitch logiC card you 294 Change the deVice switch logiC card. 

Identified In Seq 65, scope pin G03 A Check the socket for good 
(BUSY TACH) connections 

Is pin G03 at +0.2V levell Go to Seq 277 B. Be sure the lumpers are plugged 
correctly 

Is pin G03 at a solid ground levell Go to Seq 163. 
295 Mount a CE work tape on the failing tape 

The deVice SWitch logiC card Identified In Unit you are working with. LOAD and 
Seq 65 IS failing. READY the tape unit. 

A. Check the socket for good 296 Set up the CE panel of the operating tape 
connections. control to do multiple commands of: 

B. Replace the deVice SWitch logiC card, WRT 
making sure the Jumpers are plugged WRT 
correctly WRT 

REW 
Use Byte Cnt = FEO 
Wrt Data/Go Down = FFO 
Operate the Reset switch. 
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DeVICE SWITCHING FEATURE -TROUBLESHOOTING 
PROCEDURE (Cont'd) 

Seq Condition/ Instruction Action 

297 Set up an ALU2 Compare Stop on 
address 160 (MSKSTS). 
Start. Ensure that the tape positions 
behind load point. 

298 Set Display Select switch to ALU2 BUS 
OUT. Bits 0-11 should be 08C. 

299 Return Display Select switch to IC 
position and the Mple/Single switch to 
Single. Each time the Start/Step switch is 
operated. one of the commands in Seq 
296 should execute. Observe the BUS 
OUT lights between Start/Step switch 
operations for the following: 
Start 1 - 08C 
Start 2 - 08C 
Start 3 - OBC 
Start 4 - 01A 
Start 5 - 08C 

300 If the tape control hangs on 08C: Go to Seq 6. 

301 If the tape control hangs on 01 A: Go to Seq 303. 

302 Can you step through the commands In Go to Seq 30B. 
Seq 296? 

303 This is a control command problem. 

304 Set Display Select switch to Bus In and 
ALUl / ALU2 sWitch to ALU2. 

;$05 Do tape Unit Data bits 0- 7 = hex 01 7 Go to Seq 307. 

306 Any missing or extra bits may be an XPT Go to Seq 109. 
sWitch card or cable problem. Be sure to 
check the CTRL TAG. 

307 This is the normal response. and the tape 
unit should rewind. 

308 Go to Seq 62 to identify the device switch 
logic card you are uSing. 

309 Is this an Interrupt problem 7 Go to Seq 336. 

310 Is this a tach problem 7 Go to Seq 351 

311 Is this a meter problem 7 Go to Seq 313 

312 All other deVice switch problems are Go to Seq 5 
covered starting at Seq 5. 

313 Set the ROS Mode sWitch to Norm. Then 
operate Reset and Start sWitch. When the 
tape moves away from load pOint, the 
meter should run. When tape returns to 
load pOint after rewinding. the meter 
should stop. 

314 Set up scope with a time base of 5 
ms/div. 
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315 

316 

317 
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323 

324 
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326 
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18-026 

Condition/ Instruction Action Seq Condition/Instruction Action 

On the device switch logic card you are 331 Is pin P03 at a solid ground leveP If so. Go to Seq 135. 
using. scope the RUN METER line at the read Seq 163. 
pin that corresponds to the tape unit you 
are using. 332 Scope pin A2E2P04 (+RUN METER) 

,-----

TU Addr Logic Card 
Pin 

333 Is pin P04 shifting between active and 
inactive MST levels7 Go to Seq 
335. 

o or 8 Bl0 

1 or 9 010 
334 ThiS IS an ALU2 problem. 

2 or A 004 335 The communicator card IS falling 

3 or B 006 A. Check the socket for good 
connections. 

40rC Bl0 
B. Replace thiS communicator card. be 

50rD 010 sure the jumper IS plugged correctly. 

6 or E 004 336 REWIND/UNLOAD the tape unit. 
7 or F 006 

337 Set the ROS mode switch to Norm. Then 

Does the line in Seq 315 shift to +0.2V Go to Seq 319. 
operate Reset and then Start. 

(active level) when tape is away from load 338 The INTERRUPT line should be pulsing. 
point. and to a +4.5V (inactive level) 
when tape is at load pOlnt7 

339 On the deVice switch logic card being 
tested. scope pin J03 (DEV END INTR). 

Does the line in Seq 315 stay at a solid Go to Seq 320. 
+4.5V leveP 340 Are there pulses of 200 ns duration from Go to Seq 346. 

a +4.5V level to +0.5V level occurring 
Does the line in Seq 315 stay at a solid Go to Seq 135. every 350 ns on pin J03? 
ground level? Read Seq 163. 

341 Is pin J03 at a solid +4.5V level? Go to Seq 343. 
The correct signals are being sent to the 
tape unit. 342 Is pin J03 at a solid ground level? If so. Go to Seq 135. 

read Seq 163. 
On the deVice switch logic card you are 
using. scope pin 002 (RUN METER) 343 On the device switch logic card being 

used. scope the pin that corresponds to 
Is pin 002 at a solid +4.5V level? Go to Seq 325 the tape unit being tested: 

Does line 002 shift between +0.5V level Go to Seq 324 
and +4.5V leveP 

TU Addr Logic Card 
Pin 

There are no other expected conditions o or 8 011 

The deVice sWitch logiC card being used 
1 or 9 J02 

must be falling. 2 or A 007 

A Check the socket for good 3 or B B07 
connections 4 or C 011 

B Replace the deVice switch logiC card. 
be sure the lumpers are plugged 

5 or 0 J02 

correctly 6 or E 007 

Is the Secondary Interface In the tape Go to Seq 329 7 or F B07 

control being used 7 
344 Is the pin in Seq 343 pulsing as described Go to Seq 324. 

On communicator card A2E2 In the in Seq 340? 
operating tape control. scope pin M03 
(-RUN METER PRIMARY) 345 Are there INTERRUPT pulses coming from Go to Seq 135 and check cabling. 

the tape unit? 
Is pin M03 at a solid +4.5V level? Go to Seq 332. 

346 There are good INTERRUPT pulses going 
Is pin M03 at solid ground leveP If so. Go to Seq 135. to communicator card A2D2 in the tape 
read Seq 163. unit being used offline. 

On communicator card A2E2 in the 347 Scope DEV END INTR (A2D2G12). 
operating tape control. scope pin P03. 

348 Are there MST level pulses on G12? Go to Seq 350. 
Is pin P03 at solid +4.5V level? Go to Seq 332. 
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DEVICE SWITCHING FEATURE -TROUBLESHOOTING 
PROCEDURE (Cont'd) 

Seq Condition/Instruction Action 

349 Card A2D2 is failing: 
A. Check the socket for good connection. 
B. Change A2D2. 

350 Good DEV END INTR pulses are going to 
the tape control. 

351 The tach problem will be scoped while the 
tape unit is in a runaway condition. 

352 Be ready to scope before starting 
program. 

353 Set up an ALU2 COMPARE STOP on 
address 219 (EXECVEL). See 12-011. 

354 RESET and START when ready to scope. 

355 On the device switch logic card being 
used, scope pin G03. 

356 Are pulses from a +4.5V level to a +0.5V 
level occurring at a uniform rate? 

Model Pulse Width 

Model 4 126 usec 

Model 6 75 usec 

Model S 47 usec 

357 Is pin G03 at a solid +4.5V level? Go to Seq 359. 

358 Is pin G03 at a solid ground level? If so. Go to Seq 135. 
read Seq 163. 

359 On the device switch logic card being 
used, scope the pin that corresponds to 
the tape unit being tested. 

TU Addr Logic Card 
Pin 

OorS J11 

1 or 9 G10 

20rA J10 

30rB G09 

40rC Jll 

5 or D Gl0 

6 or E J10 

7 or F G09 

, COPYright International Business Machines Corporation 1978, 1979 

Seq 

360 
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362 

363 

364 

365 

366 

00 o o o o o o o o 

18-027 

Condition/Instruction Action 

Is the pin in Seq 359 pulsing as described Go to Seq 324. 
in Seq 356? 

If not: Go to Seq 135 and check cabling. 

There are good Tach pulses going to 
communicator card A2D2 in the tape 
control being used offline. 

Scope -TACH VELOCITY pulses 
(A2D2B02). 

Are there MST level pulses on B02? Go to Seq 366. 

Communicator card A2D2 is failing. 

A. Check the socket for good 
connections. 

B Change A2D2. 

Good pulses are going to the tape control. ThiS is a tape control problem. 
Go to 00-010. 

18-027 

o o o 000000 0000 o () 0 0 



( ( ( ( ( ( ( ( ( ( ( ( ( (- ( ( ( ( ( ( 

HOW TO USE CHART A 18-028 

CHART A 
Follow these steps: 

TU Card/Cable 2x8 TCA 2x8 TCB 3x8 or 4x8 TCA 3x8 or 4x8 TCB 3x8 or 4x8 TCC 4x8 TCD 
From Seq 89: 

iLOGIC CARD B3H2 TYPE 6319 B3J2 TYPE 7867 A3Q2 TYPE 6319 A3R2 TYPE 7867 A3S2 TYPE 7867 A3T2 TYPE 7867 

OUTBOUND XPT CARD B3S2 TYPE 5896 B3R2 TYPE 5896 B3T2 TYPE 5896 B3S2 TYPE 5896 B3R2 TYPE 5896 B3Q2 TYPE 5896 Step 1 Find the failing tape unit address in the left-hand 
column. 

Step 2 Find the subsystem configuration in the top row. 
0/8 INBOUND XPT CARD B3D2 TYPE 5897 B3E2 TYPE 5897 B3C2 TYPE 5897 B3D2 TYPE 5897 B3E2 TYPE 5897 B3F2 TYPE 5897 

Step 3 Go to block where they intersect. 
DEVICE BUS OUT CABLE B3V2 TO OnA1C8 B3V2 TO OnA1C8 B3V2 TO OnA1C8 B3U2 TO OnA1C8 B3V2 TO OnA1C8 B3V2 TO on A 1 C8 

Write down this information. 
DEVICE BUS IN CABLE B3A2 FROM OnA1D8 B3A2 FROM OnA1D8 B3A2 FROM OnA1D8 B3A2 FROM on A 108 B3A2 FROM OnA1D8 B3A2 ~ROM on A 108 

Example: LOGIC CARD B3H2 TYPE 6319 B3J2 TYPE 7867 A3Q2 TYPE 6319 A3R2 TYPE 7867 A3S2 TYPE 7867 A3T2 TYPE 7867 

OUTBOUND XPT CARD B3S2 TYPE 5896 B3R2 TYPE 5896 B3T2 TYPE 5896 B3S2 TYPE 5896 B3R2 TYPE 5896 B3Q2 TYPE 5896 
You have a 2x8 device switch, and TU5 is failing 
on TCB. 
The box where they intersect lists FRUs that 1/9 INBOUND XPT CARD B3D2 TYPE 5897 B3E2 TYPE 5897 B3C2 TYPE 5897 B3D2 TYPE 5897 B3E2 TYPE 5897 B3F2 TYPE 5897 

DEVICE BUS OUT CABLE B3V3 TO onA1C7 B3V3 TO onA1C7 B3V3 TO onA1C7 B3V3 TO onA1C7 B3V3 TO on A 1 C7 B3V3 TO on A 1 C7 Step 4 could cause device switching problems with this 
tape unit: 
LOGIC CARD B3L2 DEVICE BUS IN CABLE B3A3 FROM onA1D7 B3A3 FROM onA1D7 B3A3 FROM onA1D7 B3A3 FROM onA1D7 B3A3 FROM onA1D7 B3A3 FROM onA1D7 

LOGIC CARD B3H2 TYPE 7867 B3J2 TYPE 7867 A3Q2 TYPE 6319 A3R2 TYPE 7867 A3S2 TYPE 7867 . A3T2 TYPE 7867 
OUTBOUND XPT CARD B3P2 
INBOUND XPT CARD B3G2 
DEVICE BUS OUT CABLE B3U3 OUTBOUND XPT CARD B3S2 TYPE 6896 B3R2 TYPE 6896 B3T2 TYPE 6896 B3S2 TYPE 5896 B3R2 TYPE 5896 B3Q2 TYPE 5896 
DEVICE BUS IN CABLE B3B3 

2/A INBOUND XPT CARD B3D2 TYPE 5897 B3E2 TYPE 5897 B3C2 TYPE 5897 B3D2 TYPE 5897 B3E2 TYPE 5897 B3F2 TYPE 5897 
Step 5 Return to procedure at Seq 90. 

DEVICE BUS OUT CABLE B3V4 TO onA1C6 B3V4 TO onA1C6 B3V4 TO on A 1 C6 B3V4 TO onA1C6 B3V4 TO onA1C6 B3V4 TO onA1C6 

DEVICE BUS IN CABLE B3A4 FROM OnA1D6 B3A4 FROM onA1D6 B3A4 FROM onA1D6 B3A4 FROM onA1D6 B3A4 FROM onA1D6 B3A4 FROM 01T A 1 D6 

LOGIC CARD B3H2 TYPE 7867 B3J2 TYPE 7867 A3Q2 TYPE 6319 A3R2 TYPE 7867 A3S2 TYPE 7867 A3T2 TYPE 7867 

OUTBOUND XPT CARD B3S2 TYPE 5896 B3R2 TYPE 5896 B3T2 TYPE 5896 B3S2 TYPE 5896 B3R2 TYPE 5896 B3Q2 TYPE 5896 

3/B INBOUND XPT CARD B3D2 TYPE 5897 B3E2 TYPE 5897 B3C2 TYPE 5897 B3D2 TYPE 5897 B3E2 TYPE 5897 B3F2 TYPE 5897 

DEVICE BUS OUT CABLE B3V5 TO 01TA1C5 B3V5 TO 01TA1C5 B3V5 TO onA 1 C5 B3V5 TO onA1C5 B3V5 TO 01TA1C5 B3V5 TO 01TA1C5 

DEVICE BUS IN CABLE B3A5 FROM 01TA1D5 B3A5 FROM 02TAl D5 B3A5 FROM onA 1 D5 B3A5 FROM onA1D5 B3A5 FROM onA1D5 B3A5 FROM 01TA1D5 

LOGIC CARD B3K2 TYPE 7866 B3L2 TYPE 7868 A3L2 TYPE 7866 A3M2 TYPE 7868 A3N2 TYPE 7868 A3P2 TYPE 7868 

OUTBOUND XPT CARD B3Q2 TYPE 5896 B3P2 TYPE 5896 B3P2 TYPE 5896 B3N2 TYPE 5896 B3ML TYPE 5896 B3L2 TYPE 5896 

4/C INBOUND XPT CARD B3F2 TYPE 5897 B3G2 TYPE 5897 B3G2 TYPE 5897 B3H2 TYPE 5897 B3J2 TYPE 5897 B3K2 TYPE 5897 

DEVICE BUS OUT CABLE B3U2 TO onA1C4 B3U2 TO onA1C4 B3U2 TO onA1C4 B3U2 TO onA1C4 B3U2 TO OHA1C4 B3U2 TO onA1C4 

DEVICE BUS IN CABLE B3B2 FROM 01TA1D4 B3B2 FROM 01TA1D4 B3B2 FROM 01TA1D4 B3B2 FROM 01TA1D4 B3B2 FROM 01TA1D4 B3B2 FROM 01T A 1 D4 

LOGIC CARD B3K2 TYPE 7866 B3L2 TYPE 7868 A3L2 TYPE 7866 A3M2 TYPE 7868 A3N2 TYPE 7868 A3P2 TYPE 7868 

OUTBOUND XPT CARD B3Q2 TYPE 5896 B3P2 TYPE 5896 B3P2 TYPE 5896 B3N2 TYPE 5896 B3M2 TYPE 5896 B3L2 TYPE 5896 

5/0 INBOUND XPT CARD B3F2 TYPE 5897 B3G2 TYPE 5897 B3G2 TYPE 5897 B3H2 TYPE 5897 B3J2 TYPE 5897 B3K2 TYPE 5897 

DEVICE BUS OUT CABLE B3U3 TO 01TA1C3 B3U3 TO 01TA1C3 B3U3 TO 01TA1C3 B3U3 TO 01TA1C3 B3U3 TO 01TA1C3 B3U3 TO 01TA1C3 

DEVICE BUS IN CABLE B3B3 FROM 01TA1D3 B3B3 FROM 01TA1D3 B3B3 FROM 01T A 1 D3 B3B3 FROM 01TA1D3 B3B3 FROM 01TA1D3 B3B3 FROM 01T A 1 D3 

LOGIC CARD B3K2 TYPE 7866 B3L2 TYPE 7868 A3L2 TYPE 7866 A3M2 TYPE 7868 A3N2 TYPE 7868 A3P2 TYPE 7868 

OUTBOUND XPT CARD B3Q2 TYPE 5896 B3P2 TYPE 5896 B3P2 TYPE 5896 B3N2 TYPE 5896 B3M2 TYPE 5896 B3L2 TYPE 5896 

6/E INBOUND XPT CARD B3F2 TYPE 5897 B3G2 TYPE 5897 B3G2 TYPE 5897 B3H2 TYPE 5897 B3J2 TYPE 5897 B3K2 TYPE 5897 

DEVICE BUS OUT CABLE B3U4 TO 01TA1C2 B3U4 TO 01TA1C2 B3U4 TO 01TA1C2 B3U4 TO 01TalC2 B3U4 TO 01TA1C2 B3U4 TO OnA1C2 

DEVICE BUS IN CABLE B3B4 FROM 01TA1D2 B3B4 FROM OH A 102 B3B4 FROM OnA1D2 B3B4 FROM OHA1D2 B3B4 FROM OH A 102 B3B4 FROM 01 TAl D2 

LOGIC CARD B3K2 TYPE 7866 B3L2 TYPE 7868 A3L2 TYPE 7866 A3M2 TYPE 7868 A3N2 TYPE 7868 A3P2 TYPE 7868 

OUTBOUND XPT CARD B3Q2 TYPE 5896 B3P2 TYPE 5896 B3P2 TYPE 5896 B3N2 TYPE 5896 B3M2 TYPE 5896 B3L2 TYPE 5896 

7/F INBOUND XPT CARD B3F2 TYPE 5897 B3G2 TYPE 5897 B3G2 TYPE 5897 B3H2 TYPE 5897 B3J2 TYPE 5897 B3K2 TYPE 5897 

DEVICE BUS OUT CABLE B3U5 TO OHA1Cl B3U5 TO OHA1Cl B3U5 TO OHA1Cl B3U5 TO OHA1Cl B3U5 TO OHA1Cl B3U5 TO OHA1Cl 

DEVICE BUS IN CABLE B3B5 FROM OHA1Dl B3B5 FROM OHA1Dl B3B5 FROM OHA1Dl B3B5 FROM OHAl Dl B3B5 FROM OH A 1 D 1 B3B5 FROM OHA1Dl 
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DEVICE SWITCHING FEATURE - REFERENCE CHARTS 18-029 

Chart D: Tape Control to Device 

Step 1 Step 2 Step 3 Step 4 Step 5 

Chart B: Sel XPT Drive 2x8, 3x8, 4x8 

Line Name Step 1 Step 2 Step 3 

See Note SOl Logic Cabling 

Card and XPT Card 

o or 8 SEL XPT DRIVE D12 
Wiring 

B02 

1 or 4 SEL XPT DRIVE 
ALD XC701 

B12 Chart L G02 

2 or 10 SEL XPT DRIVE B09 M13 

3 or 11 SEL XPT DRIVE 009 S13 

4 or 12 SEL XPT DRIVE D12 B02 

Line Name Tape Unit Logic and Cabling 
See Note Card Pin A2E2 3x8 ALD Input to TC Device Cabling 

XC701 Outbound Bus Out and 
Primary Secondary 

x 
4x8 Chart K XPT p Cable Wiring 

XC141 XC151 3x8 ALD 
2x8 ALD T 

BUS OUT 0 G09 G08 XC700 P05 B02 
XC701 

Chart K C 4x8 Cilart K 
BUS OUT 1 D03 B03 Sel ALD M07 A 003 2x8 ALD 

BUS OUT 2 004 B04 XC700 P04 
R XC700 

Chart P D B04 Chart K 
BUS OUT 3 B09 812 P06 005 Sel ALO 

BUS OUT 4 009 013 
0 XC700 J13 U B06 

BUS OUT 5 PO? M07 T 
Chart P 

G13 007 
B 

5 or 13 SEL XPT DRIVE B12 3x8 G02 

6 or 14 SEL XPT DRIVE B09 4x8 M13 

BUS OUT 6 M09 MOB . G12 0 BOB . 
BUS au T 7 P02 U11 J12 

U 
009 

To N To 

7 or 15 SEL XPT DRIVE 
Onlv 

D09 S13 
BUS OUT P J07 G07 SWitch 013 0 B10 Dr IV!~ 

TAG A CNTRL P11 U 12 813 011 

TAG B CMNO P12 P12 012 B12 

TAG C MOVE S04 S07 812 013 

Chart E: Device to Tape Control 

Step 1 Step 2 Step 3 Step 4 Step 5 

TC Device Output of 
TC Logic and Card 

Cailllllq Cal) 11I19 Pin A2D2 
Line Name Bus In X Inbound 

3x8 ALO and 
See Note Cable P XPT Primary Secondary 

XC701 T W""lg XC011 XC021 
4,8 Chart K 3x8 ALD 

BUS IN 0 2x8 ALO B02 C POS XC701 M05 P05 

BUS IN 1 XC700 003 
A 

MOl R 4x8 Chart K J09 010 

BUS IN 2 
Uldr1 K 

B04 0 2x8 ALD 
Sel ALD POLl J06 PlO 

XC700 
BUS IN 3 XC700 005 I P06 Chart K G13 M12 

Chart P 
BUS IN 4 B06 N J13 Sel ALD G08 004 

B -- XC700 
BUS IN 5 007 a G13 Chart P G10 P04 

BUS IN 6 
. 

005 
U 

G12 
. 

M10 N J12 

BUS IN 7 To SWltcll 009 0 J12 To TCU 006 B04 

BUS IN P B10 013 S07 M03 

+0.2 V Bit active to good line XPT Selected 

+4.0 V Bit inactive to good line XPT Selected 

+0.1 V Bit active to open line XPT Selected 

+5.0 V Bit inactive to open line XPT Selected 
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CHART G: 2x8 18-030 

Device to SOl Logic Lines Tape Control to SOl Logic 

01B3 2 x 8 ,...-----, 
I OHAl I .---, 
I I I LOGIC I 

DEv,eE! ~ I 

'~ I I I I L _____ ~ L. __ .J 

See TC LogiC ~ ,------, rBoaTdOiB3 --1 I TC A Board -Interface Level Active r - - -, 
01A2B3 & A5~1) )I>-<I~ I L: _____ ~ 

t ! I LOGIC II .------, Flat Cables I I I I 
~ "I CARD I 

ITC B 1/0 conn~~)~ I>-<~ I /;: -~---~ 1-------4 L ____ ....I 
L21!:~ ~ __ -J 

Line Name - I/O Board - *Card 
Oev 1---- - _.- - ------

OH-A1 Cable Pin Pin Device SOl Switch 

TC ALD Pages - ........ 
.... ·Card T.C.B T.C.A T.C.B Line Names I/O Pin Pin Primary Secondary 

Busy Tach In • Busy/Tach CBG12 B3A2B12 Jll XC111 XC121 Add Bit 1 , Add Bit 1 B05 H6002 M6B02 Ul1 
0 I nterru pt In I Oev End Intr CBJll B3A2011 011 

Meter Out. Run Meter CBJ13 B3A2013 Bl0 XClll XC121 Add Bit 2 I Add Bit 2 006 H6E04 M6C04 U12 

Busy Tach In • Busy/Tach C7G12 B3A3B12 Gl0 XClll XC121 Add Bit 4 . Add Bit 4 B06 J6A02 M6C02 U07 

1 Interrupt In • Oev End Intr C7Jll B3A3011 J02 XClll XC121 Add Bit B I Add Bit B BOB J6B04 M6E04 U06 
Meter Out I Run Meter C7J13 B3A3013 010 

Busy Tach In • Busy/Tach C6G12 B3A4B12 Jl0 
2 Interrupt In I Oev End Intr C6Jll B3A4011 007 

XClll XC10l Oevice Sel I Oevice Sel B03 H6B02 L6E02 P03 

GNO GNO Switch Sel • Switch Sel 002 H6A04 L6004 P02 

Meter Out I Run Meter C6J13 B3A4013 004 XClll XC121 Set Reset I Set Reset 011 J6E02 N6C02 P07 

Busy Tach In • Busy/Tach C5G12 B3A5B12 G09 
3 I nterru pt In • Oev End Intr C5Jll B3A5011 B07 

Meter Out. Run Meter C5J13 B3A5013 006 

XC091 XC10l Enable/Oisable I Test Cond. 013 K6B02 N6E02 M07 

F0051 F0051 TC Power Oown - TC Power Oown 009 J6C02 N6A02 B02 

Busy Tach In I Busy/Tach C4G12 B3B2B12 Jll Not Used I Reserved B12 K6A04 N6004 005 

4 Interrupt In • Oev End I ntr C4Jll B3B2011 011 XC111 XC121 B Select I Int. B Sel 004 H6C04 M6A04 B05 
Meter Out. Run Meter C4J13 B3B2013 Bl0 

XCll1 XC10l Run Meter I Run Meter Bl0 J6004 N6B04 002 
Busy Tach In • Busy/Tach C3G12 B3B3B12 Gl0 

5 Interrupt In I Oev End Intr C3Jll B3B3011 J02 XCOBl XCOBl Oev OperatinQ • Oev Op. Int A J09 R6B02 U6C02 G07 

Meter Out I Run Meter C3J13 B3B3013 010 XC081 XCOBl Oev Op. B ' Oev Op. Int B G06 06E02 U6A02 J07 

Busy Tach In • Busy/Tach C2G12 B3B4B12 Jl0 
6 Interrupt In • Oev End Intr C2Jl1 B3B4011 007 

Meter Out. Run Meter C2J13 B3B4013 004 

XCOBl XCOBl Busy Tach ' Busy Tach G12 R6E04 V6A04 G03 

XCOBl XCOBl Oev. End Intr • Oev. End Intr Jll R6004 U6E04 J03 _ .. 

Busy Tach In I Busy/Tach C1G12 B3B5B12 G09 XCOBl XCOBl Gate Bus Out ' Gate Bus Out Gl0 R6C04 U6D04 B04 

7 I nterru pt I n • Oev End Intr C1Jll B3B5011 B07 'See Chart A on lB-02B for card location. 
Meter Out. Run Meter C1J13 B3B5013 006 

*See Chart A on 18-02B for card location. 
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CHART H: 3x8 OR 4x8 

Device to SOl logic lines 

110 Connector XPT BO Logic Board r-----' r------, rn-----' 
I OlTAl I I 01B3 I 

01 A 3.- __ -, 

I I I ' , I 

~-j>~ 
<I~I~OGICII OEVICES-<,< I 

L~-----J (:~ROII L... __ -II 
L_ _ __ ...J 

I/O Conn XPT Board XPT Board Logic ·Card 
Dev Line Name and Pin Cable Pin Cable Pin Board Pin OH,A1 Cable Pin 

Busy Tach In ' Busy/Tach C8G12 B3A2B12 B3B1D13 A3V3B06 Jll 
0, 8 Interrupt In , Dev End I ntr C8Jll B3A2Dl1 B3B1A13 A3V3B04 Dl1 

Meter Out' Run Meter C8J13 B3A2D13 B3A1D13 A3V3B02 Bl0 

Busy Tach In • Busy/Tach C7G12 B3A3B12 B3Cl D13 A3V3B12 Gl0 
1, 9 Interrupt In , Dev End Intr C7Jll B3A3Dll B3C1B13 A3V3Bl0 J02 

Meter Out , Run Meter C7J13 B3A3D13 B3B1E13 A3V3B08 Dl0 

Busy Tach In ' Busy/Tach C6G12 B3A4B12 B3B1011 A3V3D07 Jl0 
2, 10 Interrupt In • Dev End Intr C6Jll B3A4Dll B3B1Bll A3V3D05 D07 

Meter Out, Run Meter C6J13 B3A4D13 B3A1Ell A3V3D03 D04 

Busy Tach In Busy/Tach C5G12 B3A5B12 B3C1Ell A3V3D13 G09 
3, 11 Interrupt In • Dev End Intr C5Jll B3A5Dll B3C1Cll A3V3Dll B07 

Meter Out • Run Meter C5J13 B3A5D13 B3C1All A3V3D09 D06 

Busy Tach In ' Busy/Tach C4G12 B3B2B12 B3B6C04 A3V2B06 Jll 
4, 12 Interrupt In • Dev End I ntr C4Jll B3B2Dll B3B6A04 A3V2B04 Dll 

Meter Out' Run Meter C4J13 B3B2D13 B3A6D04 A3V2B02 Bl0 

Busy Tach In ' Busy/Tach C3G12 B3B3B12 B3C6D04 A3V2B12 Gl0 
5, 13 Interrupt In • Dev End Intr C3Jll B3B3Dl1 B3C6B04 A3V2Bl0 J02 

Meter Out, Run Meter C3J13 B3B3D13 B3B6E04 A3V2B08 Dl0 

Busy Tach In ' Busy/Tach C2G12 B3B4B12 63B6D02 A3V2D07 Jl0 
6, 14 Interrupt In ' Dev End Intr C2Jll B3B4Dll B3B6B02 A3V2D05 D07 

Meter Out, Run Meter C2J13 B3B4D13 B3A6E02 A3V2D03 004 

Busy Tach In ' Busy/Tach C1G12 B3B5B12 B3C6E02 A3V2D13 G09 
7, 15 Interrupt In ' Dev End Intr C1Jll B3B5Dll B3C6C02 A3V2Dll B07 

Meter Out. Run Meter C1J13 B3B5D13 B3C6A02 A3V2D09 006 

·See Chart A on 18-028 for card location. 
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Control Unit to SOl logic 

I/O Connectors 

T.C.A T.C.B T.C.C T.C.D 

Board Conn 
01A2B3-and OlTA1A6 OlTA1A4 OlTA1A2 
01A1A5- ---------

Tape Control Logic 
Pages Line Names TC B. 

C. D 
~-------r--------+---------------------------~I/O Pin 

Primary Secondary Control Unit SDI Switch 

XC111 XC121 Add Bit 1 , Add Bit 1 B05 

XC111 XC121 Add Bit 2 , Add Bit 2 D06 

XC111 XC121 Add Bit 4 , Add Bit 4 B06 

XC111 XC121 Add Bit 8 , Add Bit 8 B08 

XC111 XC101 Device Sel , Device Sel B03 

GND GND Switch Sel • Switch Sel D02 

XC111 XC121 Set-Reset -----, Set-Reset D11 

XC091 XC101 Enable/Disable ---"'Test Cond D13 

FD051 FD051 TC Power Down -TC Pwr Down D09 

Not Used , Reserved B12 

XClll XC121 B Select , Int B Sel D04 

XC111 XC101 Run Meter , Run Meter Bl0 

XC081 XC081 Dev Operating A - Dev-Op Int A J09 

XC081 XC081 Dev Operating B - Dev-Op Int B G06 

XC081 XC081 Busy Tach , Busy Tach G12 

XC081 XC081 Dev End Intr • Dev End Intr J11 

XCOS1 XCOS1 Gate Bus Out • Gate Bus Out G10 

*See Chart A on 18,028 for card location 

Logic 
Board 

01A3 

(-

18-032 

Board I/O Flat Cable Locations 

T.C,A T.C.B T.C.C T.C.D Card Pin" 

A4D05 B4D05 A5D05 B5D05 U11 

A4B06 B4B06 A5B06 B5B06 U12 

A4D07 B4007 A5007 B5007 U07 

A4BOS B4B08 A5B08 B5BOS U06 

A4003 B4003 A5003 B5003 P03 

A4B02 B4B02 A5B02 B5B02 P02 

A4011 B4011 A5D11 B5011 P07 

A4013 B4013 A5D13 B5013 M07 

A4D09 B4009 A5009 B5009 B02 

A4B12 B4B12 A5B12 B5B12 005 

A4B04 B4B04 A5B04 B5B04 B05 

A4B10 B4B10 A5Bl0 B5B10 002 

V5009 U5009 V4009 U4009 G07 

V5007 U5007 V4D07 U4007 J07 

V5B12 U5B12 V4B12 U4B12 G03 

V5Bll U5011 V4011 U4011 J03 

V5Bl0 U5Bl0 V4Bl0 U4B10 B04 

18-032 
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TAPE CONTROL CHANNEL INTERFACE PROBLEMS 18-040 

Interface Control checks caused by the 3803 are pnmanly due to errors In ALUl or ALU2. To check for this condition, run logic Channel A Channel B 

with the Control Check Stop switch ON and ALUl In STOP mode. If an ALU1 Control Check occurs, refer to 13-000 for 

failure analysis: If the failure is not of this type and can be duplicated offline, refer to 12-000. (CAUTION, see Note 2.1 

To aid in online failure analysis, use program FRIEND. If possible, use the failing command sequence with timeout to 

With Without With Without 
Chan A Chan B 

Card/Cable Function EC733814 EC733814 EC733814 EC733814 

restart on error. XM061 
Use the chart to locate the logic and cards associated with the failure type. BUS OUT RECEIVERS FC071 FC081 

XM07l 
GATING AND PARITY FC091 

Most Probable Cause: 
XM081 

1. Interface Control Checks. 

a. INTERFACE LOGIC 

ADDRESS GENERATION XM091 
FC10l FC12l 

AND COMPARE XMlll 01A-B2M2 01A-B2L2 01A-B2N2 01A-B2N2 

b. OUT TAG RECEIVERS 
SERVICE LOGIC FCll1 

c.' IN TAG DRIVERS 

d. INITIAL SELECTION LOGIC TIE BREAKER LOGIC XM101 

e. TIE-BREAKER LOGIC (Two-Channel Switch feature only) 
INITIAL SELECTION LOGIC FC141 FC151 FC141 FC151 

f. TAG CABLES 

2. Channel Data Checks. 

a. BUS IN DRIVERS 
INTERFACE BRANCH AB161 AB161 

01A-B2L2 01A-B2M2 01A-B2L2 01A-B2M2 
CONDITIONS TO ALUl AB171 AB171 

b. BUS CABLES 

3. Condition Code 3 - (or unit not available). BUS IN ASSEMBLY AND 
FC17l FC2ll FC171 FC211 01 A-A2R2 01A-A2R2 01A-A2R2 01A-A2R2 

a. BUS OUT RECEIVERS GATING 

b. ADDRESS GENERATION AND COMPARE 

c. BUS CABLES 

d. TIE BREAKER LOGIC (only if Two-Channel Switch feature is installed) 

Numbers in () are card types which can be Interchanged between Interfaces to aid In isolating a failure. If Two-Channel 

Switch feature is installed. 

01A-B2V2 & 
01A-B2T4 & 01A-B2V4 & 01A-B2U4 & 

01A-B2V3 
XM191 01A-B2V4 01A-B2V5 01A-B2T5 

TAG CABLES FC291 FC06l 01A-B2U2 
XM055 01A-B2U5 & 01A-B2U4 & 01A-B2Z5 & 

& 
01A-B2V5 01A-B2U5 01A B2Z6 

01A-B2U3 

Chart 1: Channel Interface Cables and MST Cards by Function 
01A-B2U2 & 01A-B2T4 & 01A-B2Y5 & 01A-B2Y5 & 

Logic Channel A Channel B XM191 01A-B2V2 01A-B2T5 01A-B2Y6 01A-B2Z5 
BUS CABLES FC291 FC061 

XM055 01A-B2T3 & 01A-B2T2 & 01A-B2T2 & 01A-B2Y6 & 
With Without With Without 

Card/Cable Function 
Chan A Chan B 

EC733814 EC733814 EC733814 EC733814 
01A-B2V3 01A-B2T3 01A-B2U3 01A-B2Z6 

OUT TAG RECEIVERS FCOll XM011 01A-B2Q2 
Note 1: Removing this card may cause channel errors. even with power off. Put processing unit in single cycle mode 

before removing card. 

SELECT OUT BYPASS (9147) or 

LOGIC 
FC031 XM031 (W031) 01A-B2Q2 01A-B2P2 01A-B2P2 

(9147) or (9147) or (9147) or 

Note 2: Trapping ALU errors online with the Control Check Switch ON may cause severe impact on customer operations. 

Make use of the channel retry feature on System 370 CPUs. Place the CPU in hard-stop mode before activating the 

XM021 (W031) (W031) (W031) 
FC021 FC041 (CAUTION 

INTERFACE LOGIC XM041 
FC051 See Note 1.) 

XM051 

Control Check switch. Use the hard-stop mode that ignores recoverable storage errors. When the ALU stops (1) obtain the 

required information from the CE panel, (2) turn OFF the Control Check switch, (3) switch the CPU to Process, and (4) start 

the CPU. This allows the channel retry hardware and software to recover. Recovery is only possible on intermittent ALU 

errors. 
XM121 

IN TAG DRIVERS 
FC221 FC251 

XM151 
FC261 

XM161 01A-B2S2 

XM131 (5840) 01A-B2R2 01A-B2R2 01A-B2S2 
FC231 FC241 

BUS IN DRIVERS XM141 (5840) (5840) (5840) 
FC251 

XM151 

SELECT BYPASS RELAYS FC271 XM171 
(CAUTION: 

See Note 1) 
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EXTRA OR MISSING INTERRUPTS 

There are six cards that usually fix all interrupt 
problems. The symptoms (and normal fix) are listed 
below. 

Example: If there are extra interrupts, 
the cards that are affected 
are A2D2, A2R2. 

Symptom/Most Probable Cause: 
1. Missing Interrupts: 

A2D2,A2N2,A2R2,A2Q2 

2. Extra Interrupts: 

A2D2, A2R2 

3. Interrupts from the wrong device: 

A2T2 

4. Lost Device End or a solid 
Device Busy: 

A2D2 or the switch logic card 
(go to 18-010 for the switch). 2 

5. Random device failures: 

A2E2 

3 

4 

c o o o () 

A2 Panel 

A B C 

o 

ALU2 

TU TU 
Bus Bus 
In Out 

Adder 

TU TU 
I ntf Intf 
Rcvrs Drvrs 

A Reg 

DReg 

ALU2 
Trap 
Logic 

Low 
BOC LSR 
Met Decode 

0 E F G H J K L M N 

o 0000 o 

18-050 

XOUTA Chan XOUTA 
XOUTB Bus XOUTB 
2 1 In 1 2 

Chan 
Tags 
In 

ALU2 ALUl 
Stat Stat 
Reg Reg 

TU 
Bus 

Assem- Out Assem-
bier bier 
Regs Regs 

ALUl TU ALU2 
Tag 
Reg 

TU 
Addr 
Reg 

P Q R S T U V 
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TAPE CONTROL METERING PROBLEMS 18~060 

From: START 1. 00-010, 00-040 Seq Condition/ Instruction Action Seq Condition/ Instruction Action 

DESCRIPTION OF METERING: 9 If not: Go to 18-010. 18 If not: Go to ALD YF033 and follow incorrect or 
The tape control usage meter should run when METERING OUT is active from either missing voltage back to locate failure. 
channel interface and that interface is Enabled. The tape unit usage meter should 10 Scope +RUN METER (A2E2P04) Is this Change A2E2. 
run whenever the tape control usage meter is running and the tape unit is away from line active? (-0.85 vdc) 19 Short terminal 4 to terminal 5. Does the Change meter card. 
load point. 

11 If not: Go to XC10l and follow line l>ack to 
meter run? 

Most Probable Cause: failing point. 20 If not: Change meter. 

1. Only tape control usage meter failing: With EC733814-B2S2 (See CAUTION) 
Without EC733814-B2R2 (See CAUTION) 

12 Scope the following POints (device Go to Seq 10 
interface levels): 

21 Is the failing meter in a tape unit? Go to Seq 24. 

22 Disable interface. Go to ALD FC261 and follow -PICK 
2. Only tape unit usage meter or meters failing: A2E2. 

3. Tape control and tape unit usage meters failing: CHAN A - B202(See CAUTION) 
CHAN B - B2P2 (See CAUTION) Both CHAN A and CHAN B - B202 (see 
CAUTION) 

A2E2U09 - RUN METER DRIVE 0 
A2E2J12 - RUN METER DRIVE 1 
A2E2G12 - RUN METER DRIVE 2 
A2E2D06 - RUN METER DRIVE 3 
A2E2S03 - RUN METER DRIVE 4 

Scope -PICK METER RLY: METER RLY line back to failing point. 
With EC733814-B2S2M05 
Without EC733814-B2R2M05 
Is this line active? (Ground) 

4. One tape unit failing: A2E2U02 - RUN METER DRIVE 5 23 If not: Change meter card. See Seq 17 to gain 

A. T-A1L2 
B. T-Al F2 
C. T-A1K4 
D. T -A lJ2 

CAUTION: Removing this card may cause channel errors, even with power off. Put 
processing unit in single cycle mode before removing card. 

A2E2M02 - RUN METER DRIVE 6 
A2E2B05 - RUN METER DRIVE 7 

Are any of the lines inactive? +4.4 vdc 

12A Scope T -A 1 L2P05 in the failing tape unit 
(-METER OUT I/O). 
Is this line active? (Ground level) 
ailure is in tape unit. 

access to meter card. 

24 Does the tape control have Selection Go to Seq 27. 
Logic? (1 x8) 

25 Disable interfaces. Change A2E2. 
Scope the following points (device 

interface levels): 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. Go to Seq 32. A2E2P03 - RUN METER 
Remember to END all problem or maintenance calls by going to MAP 00-030. 

13 If not: Go to 18-010, Chart F. 
SECONDARY 
A2E2M03 - RUN METER 

Seq Condition/Instruction Action 

1 Is the failing meter running all the time? Go to Seq 21. 

2 Does the meter fail to run when only Go to Seq 29. 

14 Scope -PICK METER RL Y (device Go to Seq 17. 
interface level): 
With EC733814-B2S2M05 
Without EC733814-B2R2M05 

PRIMARY 

Is either line active? (Ground) 

25A Scope T -A 1 L2P05 in the failing tape unit 
(-METER OUT I/O). 

interface B is active? Is this line active? (Ground) Is this line inactive? (+4.4 vdc) Failure is 

3 Are the tape unit meters running and the Go to Seq 14. 
tape control meter not running? 

15 Scope +RUN METER: With EC733814-change B2S2 
With EC733814-B2S2J06 Without EC733814-change B2R2 

in tape unit. 
Go to Seq 32. , 

4 Is the tape control meter running and the Go to Seq 7. 
tape unit meters not running? 

5 Ensure that Channel A is enabled and Change B202. (See CAUTION) 
METERING OUT is active at the channel. 

Without EC733814-B2R2J06 (See CAUTION) 
Is this line active? (-0.85 vdc) 

16 If not: Go to ALD FC261 and follow line back to 
failing point. 

26 If not: Go to 18-020. 

27 Disable interfaces. Change A2E2. 
Scope the following points (device 
interface levels): 

Scope +IF METERING OUT CHAN A 
(B202J13) (channel interface level). Is 
this line active? (+3 vdc) 

17 Check meter card ·voltages as follows: Go to Seq 19. 
Remove the four mounting screws holding 
the black panel over the back of the 

A2E2U09 - RUN METER DRIVE 0 
A2E2J12 - RUN METER DRIVE 1 
A2E2G12 - RUN METER DRIVE 2 

6 If not: Go to ALD FC011 and follow line back to 
failing point. 

7 Does the tape control have Selection Go to Seq 12. 
Logic? (lx8) 

8 Scope the following points (device Go to Seq 10. 

meter. Break the top off the plastic 
tamper-proof plug. 
Turn off tape unit power and remove the 
two screws holding the cover over the 
meter card. 
Check between the following points on 
the meter card: 

A2E2D06 - RUN METER DRIVE 3 
A2E2S03 - RUN METER DRIVE 4 
A2E2U02 - RUN METER DRIVE 5 
A2E2M02 - RUN METER DRIVE 6 
A2E2B05 - RUN METER DRIVE 7 

Are any of these lines active? (Ground) 

interface levels): 
A2E2P03 - RUN METER 
SECONDARY 

3-4 should be approximately 41 V ac 
5-9 should be approximately 6 V de 

27A Scope T -A 1 L2P05 in the failing tape unit 
(-METER OUT I/O). 
Is this line inactive? (+4.4 vdc) Failure is 

A2E2M03 - RUN METER Are these voltages present? in tape unit. 
PRIMARY Go to Seq 32. 
Is either line inactive? (+4.4 vdc) 

8A Scope T-A 1 L2P05 in the failing tape unit 
(~METER OUT I/O). 
Is this line active? (Ground level) 
ailure is in tape unit. 

Go to Seq 32. 

18-060 
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TAPE CONTROL METERING PROBLEMS (Cont'd) 

Seq Condition/Instruction 

28 If not: 

29 Ensure that interface B is enabled. 
interface A is disabled. and METERING 
OUT is active at the channel which is 
connected to interface B. 
Scope +RUN METER CHAN B 
(B202J05). Is this line active? (-0.85 vdc) 

30 Scope +IF METERING OUT CHAN B 
(B2P2J13). (Channel interface leveL) 
Is this line active? (+3 vdc) 

31 If not: 

32 Scope T -A 1 L2M08. 
(-RUN METER) Is this line 
level correct? 
Ground - Run 
+ 12 vdc - Stop Go to ALD ZT001. Check 

usage 
meter card inputs. 

33 If not: Go to ALD FT141 and follow line 
back to failing point. 

o o o o 

Action 

Go to 18-001, Chart F. 

Change B202. (See CAUTION) 

Change B2P2. (See CAUTION) 

Go to ALD XM011 and follow line back 
to failing point. 

o o ~. 
',' ') 
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CARD/BOARD FUNCTION LAYOUT 

3803-2 A 1 Board 

Note: Refer to ALD AA005. feature list. if 

installing new logic board. 

To 
Y1V2 

2 ECC 
Reg 

To 
A2C2 

3 

To 
A2A2 

4 

A2B2 

5 

A 

Yl To Y1YS 

1S Service 
IND Logic 
Drivers 

CE 
Ripple 
Gen 

Over 
lS All 
IND CRC 
Drivers 

RD 
Reg 

Bus 
To In 
Y1V4 Assembly 

Clocks 
ALU2 
XOUTA Channel 
To DF BFR 

Checking 

Controls 

To Master 
Y1V5 Clk 
Device and 

OSC 
Bus 
In 

ALUl 
XOUTA 
To OF 

Controls 

Z1 TO A2Yl 

B C 
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( (- ( ( 

I Y2 To Y1ZS I Y3 To B2Yl 

7 Trk 
Over Chnl Write A&B Write 
All BFR Gating BFR OSC 
CRC Checking 

Over DC Write Write Encode Mode 
All and Format CRC and Powering 
Checking Xlate Seq 

Write WR Error 
ORC TGRS Latches 

Write 
Clock 

Write 
Controls 

WR 
TGR 
URC 

J Z2 To A2Y3 I Z3 To A2Y3 

o E F G H J K 

( ( ( ( ( ( ( 

19-000 

I Y4 To B2Y3 I Y5 To B2Y2 I YS To A2YS 

7 Trk 
7 Trk CE CE CE CE To 
OSC Panels Panel Panel Panel Y1V3 

Ctrls Ctrls Ctrls Ctrls 
AMP 
Sense 

Misc Comp CE CBl ALU Control 
7 Trk Gen LSR's Hard- To 
Ctrls ware Drive 

Error 
IND Dead 
Drivers Trk 

In Master CE 
Tags Clock Entry 

and Drivers 
Controls 

CE 
Panel 

Out Word CE Comp 
Tags Select Switch Reg 

Circuit 

Go Data Sel Sel 
Down Entry Reg Reg 

Select Decode IND CE 
Drivers Panel 

Compare Sense ROS ROS 
Byte Mode Stop 
Gating Ctrl Pulses 

- --
W/O 
7 Trk Multiplier Stop 

Circuit 

TLD CE 
Load Panel 

Card 

I Z4 To A2Y4 I Z5 To A2Y5 I Z6 To B2Y4 

L M N P Q R S T U v 

19-000 



CARD/BOARD FUNCTION LAYOUT 

3803-2 Y1 Board 

Notes: 
1. Refer to ALD AAOOS, feature jumper list, if 

installing new logic board. 

2. Panel Y1 is located i"n position 01A-A3, unless 

the 3803-2 has optional features installed. On 

feature machines, Panel Y1 is located in position 

018-A1. 

VI 

2 

3 

4 

5 

ZI 

© Copyright Interhational Business Machines Corporati~n 1976, 1979 

o o 

A 

TlD 
load 
Card 

TlD 
load 
Card 

B 

o 

1 
Y2 

9 TRK 9 TRK 

Delay Single 
Counter Shots 

Char URC 
Gate EPR 

lRC 

TM, Correction 
RDD 
Restart 

7 TRK 
Read 
Amp 
Control 

1 Z2 

C D 

o o 

1 Y3 

SI Correction Format 
and ECC Voting 
S2 REG 
logic 

Error Valid PE 
Matrix Pointers Format 

Controls 

J and Resist 6250 
I logic Pointers START 

STOP 
Data 

PE 
Error Controls 
Pointers 

Pointer Residual 
Counler Controls 

Bus 
Assembly 

I'Z3 

E F G H 

o 00 

··19-001 

S = Interchangeable Cards 

I Y4 
1 

Y5 
1 

Y6 to A1Yl 

FB SKB SKB SKB ROC IBG RD VFC VFC VFC To 
Count Start Start Start Counter BaR Detection and and and A1A2 
and logic logic logic TM, etc. Controls Det Det Det 
Controls 

ZN 3 ZN 2 ZNl ZN3 ZN2 ZNl ECC 
1,3,4 2,6,7 P,O,5 1,3,4 2,6,7 P,O,5 REG 

Find SKB SKB SKB READ DT PE 
I and RIC RIC RIC READY latches Sync 
Pointer Correction 

ABC GB,FB GB,FB GB,FB GB Resync Amp To 
Counter XlATE XlATE XlATE Counter Dead SMS A1V2 

Track Control 
Control Amp 

Sense 
Control 
to Drive 

Skew Skew Skew Start 
CK CK CK RD Dead 

Check Track 

To 
A1B4 

Clocks 

XOUTA 
from 
ALU2 

Controls 

To 
A1B5 

Device 
Bus In 

AlUl 
I'--S S S- ~S 5 5 ...... XOUTA 

to DF 

Controls 

IZ4 IZ5 IZ6 to A1Y2 

J K l M N P Q R S T U V 

19-001 

00 o o o () o o 
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CARD/BOARD FUNCTION LAYOUT 

3803-2 B2 Board 

Caution: 
Removing the cards may cause channel 
errors. even with power off. 
Put CPU in single cycle mode before 
removing either of these cards 

Notes: 
1. Refer to ALD AAOO5, feature jumper 

lists, if installing new logic board. 

2. For machines with EC 733814 installed, reverse 82R2 

and 8252, and also reverse 82L2 and 82M2. The I/O 

cable socket assigned is also changed. Refer to ALDs. 

3803·2/3420 
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2 

3 

4 

5 

6 

( ( 

Vl To A1V3 

To To 
A2V2 A2U2 

ALU1 

Adder 

To 
A2V3 

R 

P A Reg. 

Q 

DReg. 

To 
A2V4 

Low 
LSR 
Decode 

To To 
A2V5 A2U5 

S 

Zl 

A B C 

( ( ( ( 

I Y2 To A1Y5 IV3 To A1Y4 

Chan 
A 

Chan 

ALU1 ALU1 ALU1 ALU1 ALU1 ALU1 B 

Select 

ROS ROS Out 

Reg. Reg. CI9ck CE ROS Array Bypass 

Sel. Patch Relay 

P,O·7 P,8-15 Reg. Card 

Inst. Inst. 
Oecode Ctr. 

Branch 
Ctrl. 

Xfer. 
Decode 

Page 

Power 

BOC Low On 
Met IC Reset 

Parity 
Degate 

High Chan. 
LSR Intf. 

Decode 

S 

Term 
Rstrs. 

S S S 5 S 

1Z2 IZ3 

D E F G H K 

(- ( ( .. ( ( ( r· 

S : I nterchangeable cards (care must be taken when swapping 
cards with feature or functional jumpers on them) 

B2C2 
B202 
B2E2 
B2J2 

IV4To A1Z6 

Chan. 
A 

Addr. BaSIC 
Camp. Intf. 
and Branch 
Emit Conds. 

Bus. 
Out 
Check 
and 
Gating 

Servo 
In 

Servo 
Out 

See Note See Note 

2. 2. 

IZ4 

L M 

A2N2 -
A2M2 ..... 
A2LL_ 
A2G2 

Chan. 
B 

Addr. 
Camp. 
and 
Emit 

Bus. 
Out 
Check 
and 
Gating 

Tie 
Breaker 
Logic 

N 

B2F2· 
B2Q2 
B2R2 

I V5 To 01S-A1A5 

Chan. Chan. 
B A 

In In 
Tags Tags 

Out Out 
Tags Tags 

Meter Meter 

Sel. Sel. 
Out Out 
Bypass Bypass 
LogiC Logic 

See See 
CAUTION, CAUTION, 

A2K2 

B2P2 with 2CS t See CAUTION. 
B2S2 with 2CS f 

IV6 To 01 S-A 1 A6 

To To 
01S 01S 

A1B5 A1B6 

Chan. Chan. 
A B 

Bus. Bus. 
In In 

To To 
01S 01S 

Sel. Sel. A1Al A1B6 
Out Out 

Bypass Bypass 
Relay Relay 

To To 
01S 01S 
A1B3 A1B7 

See See 
CAUTION, CAUTION, 

land Note 1. land Note 1. and Note 1 and Note 1 

See Note See Note ., 
2. 2. 

To To 
01S 01S 
A1BS A1B4 

S S S ~S 

I Z5 To 01S-A1AS I Z6 To 01S-A1A7 

P Q R S T U 

( ( 

19-002 

To 
01S 
A1B2 

To 
01S 
A1Bl 

To 
01S 
A1A3 

To 
01S 
A1A4 

v 

19-002 



CARD/BOARD FUNCTION LAYOUT 

3803-2 A2 Board - 1 x8 Machines 

Note: Refer to ALD AAOO5 feature jumper lists, if 

installing new board. 

Yl To A1Zl 

To To 
A1A4 A1A5 

2 

To To 
B3Yl B3Y2 

Add Add 
0-3 4·7 

3 Run Meter 
Busy/Tach. 
DE 
Interrupt 

To 
B3Y3 

Select 
4 Xpt. 

0·7 

To 
B3Z1 

Device 
Bus 

5 In 
P·7 

6 Z1 

A B 

J 0 () o o 

I Y2 To A1Z2 

To 
A1A3 

TU TU 
Bus Bus 
In Out 

Term. 
Rstrs. 

TU TU 
Intf. Intt. 
Rcvrs. Drvrs. 

S 

ALU2 
Trap 
Logic 

To BOC 
B3Y5 Met 

Bus 
Out 
P·7 

Cmd. 
Ctrl. 
Move 
Tags 

IZ2 

c o E 

() 

I Y3ToA1Z3 I Y4ToA1Z4 

ALU2 ALU2 

Array ROS 
Patch Reg 
Card P.8·15 

ALU2 ALU2 ALU2 Inst. 
ROS CE Ctr. 

Select Clock 
Reg. 
P·ll 

Xfer. 
Decode 

Low 
Ie 
Parity 

S S S 

IZ3 IZ4 

F G H J K L 

o o o o 

S = Interchangeable cards (care must be taken when swapping 
cards with feature or functional jumpers on them) 

A2C3 = B2K5 
A2K2 = B2F2 
A2L2 = B2E2 
A2G2 - B2J2 

ALU2 

ROS 
Reg 
P,0-7 

ALU2 

Inst. 
Decode 

Adder 

Branch A Reg. 
Ctrl. 

Page DReg. 
Reg. 

Low 
LSR 

BOC Decode 
Met 

High 
LSR 
Decode 

S S 

M N 

A2M2 = B2D2 
A2N2 = B2C2 
A2P2 = A2P3 = B2K4 

I Y5 To A1Z5 

Com. 2 
Feature 

XOUTA Chan. 
CU Bus 
Power XOUTB In 
Down 
Sec. 2-1 

S 

Power Chan. 
On Tags 
Reset In 

ALU2 
CU Stat. 
Power Reg. 
Down 
Pri. TU 

Bus 
Out 

<: 

Assem· 
bier 

Hrdwr. Regs. TU 
Error Tags 
Latches ALUl Reg. 

TU 
Trap Addr. 
Logic Reg. 
ALUl 
and 
ALU2 

IZ5 

P Q R s 

I Y6 To A1Y6 

XOUTA 

XOUTB 

1-2 

ALUl 
Stat. 
Reg. 

Assem· 
bier 
Regs. 

ALU2 

IZ6 RPQ 

T 

o c o o o o 

19-003 

To To 
B2B2 B2A2 

To 
B2A3 

R 

P 

Q 

To 
B2A4 

To To 
B2B5 B2A5 

U v 

19-003 

o o o 00 o 00 
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CARD/BOARD FUNCTION LAYOUT 

3803-2 B3 Board - 1 x8 Machine 

YI To A2A3 Add 0-3 
Run Meter - Busy 

To To 
110 110 
Gate Gate 

Bus Bus 
In In 

2 

0 4 

To To 
110 110 
Gate Gate 

3 Bus Bus 
In In 

I 5 

To To 
110 110 
Gate Gate 

4 Bus Bus 
In In 

2 6 

To To 
110 110 
Gate Gate 

Bus Bus 
In In 5 

3 7 

Bus In P·7 
6 ZI To A2B5 

A B C 

3803-2/3420 

o (;opyrV>t In*,,_ BUIi ..... M_ Carpar8tion 1978. 1979. 1980 

( 

s = I nterchangable cards 

B302 = B3F2 
B302 = B352 I Y2 To A2B3 Add 4-7 

Tach. - DE Interrupt 

CU 
A 

Bus 
In 

0·3 

5 

I Z2 

o E 

(-

1 Y3 To A2B4 
5el. Xpt. 0-7 

CU 
A 

Bus 
In 

4·7 

5 

1 Z3 

F G H 

( ( ( ( ( ( ( ( ( ( (-

19-004 

Y4 I YS To A2CS Bus Out I Y6 
Cmd. Ctrl. Move Tags 

tro To 
110 110 

U CU ~ate Gate 

~ A 

Bus Bus 
Bus Bus lout Out 
put Out land and 

land and trags Tags 
rrags Tags 

.4 0 

To To 

~-7 0·3 110 110 
Gate Gate 

Bus Bus 
Out Out 
and and 
Tags Tags 

5 I 

To To 
110 110 
Gate Gate 

Bus Bus 
Out Out 
and and 
Tags Tags 

6 2 

iTo To 
110 110 
Gate Gate 

Bus Bus 
Out Out 
and and 

5 5 Tags Tags 

7 3 

Z4 I ZS I Z6 

J K L M N p Q R 5 T U v 

19-004 
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CARD/BOARD FUNCTION LAYOUT 

A2 Board - 2x8 Machines 

s = I nterchangable cards (care must be taken when swapping 
cards with feature or functional jumpers on them) 

A2G2 
A2C3 
A2K2 
A2L2 

B2J2 
B2KS 
B2F2 
B2E2 

A2M2 
A2N2 
A2P4 -

B2D2 
B2C2 
A2P3 - B2K4 

Yl ToA1Zl I Y2 To A1Z2 I Y3 To A1Z3 I Y4 To A1Z4 I YS To A1ZS 

To To To 
A1A4 AlAS A1A3 Com 2 

ALU2 ALU2 ALU2 Feature 

2 TU TU ALU2 ALU2 ALU2 ALU2 ROS ROS CU 
Bus Bus Reg Reg Power XOUTA Array 
In Out Patch ROS Select Clock P8-1S P,O-7 Down 

Card Reg. Sec. XOUTB 
P-11 

S 2---1 
To To Power 
I/O B3Z3 On 
Tail Adder Reset ALU2 
Gate Term. Inst Inst. Stat. 

Addr. Rstr. Ctr Decode Cu Reg. 

3 and TU TU Power 
Sel Intf. Ifttf. Down 

Rcvrs. Drvrs. Xfer Branch p" 
Decode Ctrl A Reg. 

S S 

To To To 
I/O I/O I/O Page 
Tall Tall Tail Reg Assem-
Gate Gate Gate ALU2 Low bier 

Trap IC Regs. 
Logic Partty Hrdwr. 

BOC DReg Error 

4 

Met Latches ALU1 

To To To High Low Trap 
B3ZS B3Z1 B3YS BOC LSR LSR Logic 

Dev. Met Decode Decode ALU1 
Busy Dey. Bus and 
Tach. Bus Out ALU2 

S Dey. In P-7 
Intrpt. P-7 
Gate Cmd. 
Bus Ctrl. 
Out Moye S S S S 

Tags S 

6 Zl I Z2 I Z3 I Z4 I ZS 

A B C D E F G H J K L M N P Q 

o o o o o o o o o 0', 
" 0000 o 0000 o 

19-005 

I Y6 To A1Y6 

To To 
B2B2 B2A2 

Chan XOUTA 
Bus 
In XOUTB 

1---2 
Chan. To 
Tags B2A3 
1ft ALU1 R 

Stat 
Reg. P 

Q 

TU 
Bus 
Out 

To 
B2A4 

Assem-
bier 
Regs. 

TU 
Tags ALU2 
Reg. 

To To 
B2BS B2AS 

TU 
Addr. 
Reg 

I Z6 RPQ 

R S T U v 

00 o " O· 000 o () o 
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CARD/BOARD FUNCTION LAYOUT 

3803-2 B3 Board - 2x8 Machines 

S" I nterchangeable Cards 

B3D2 B3E2 ~ B3F2 B3G2 Address Notation Equates 0- 3 0 8- B 
B3P2 B3Q2 B3R2 ~ i33F2 A-7 C F 

Yl IY2 IY3 IY4 

To To 
I/O I/O CU CU CU CU CU CU CU CU 
Gate Gate A B A B A B A B 

2 Bus Bus Bus Bus Bus Bus 
In In In III III In Logic Logic Logic Logic 

0 4 
0-3 0-3 4-7 4-7 0-3 0-3 4-7 4 7 

To To 
I/O 1/0 Enable 
Gate Gate SWitches Load Load 

Card Card 
For For 

Bus Bus CU Logic Logic 
In In A and B A B 

3 

1 5 

To To 
1,0 1/0 
Gate Gate Selects Logic 

Xpts 

4 Bus Bus 
In In 

2 6 

To To 
I/o I/O 
Gate Gate 

5 Bus Bus 
In In 

S~ ~S_ f-- S~ _S 

3 7 

Z1 To A2B5 Bus In P-7 I Z2 To 1·0 Gate Bus In P-7 I Z3 To A2B3 Addr and Select I Z4 To I/O Gate Addr. and Select 

6 A B C D E F G H J K L M N 

To Host To Communicator From Host From Communicator 

3803-2/3420 

. 
From 
Host 

( 

I Y5 To A2C5 Bus Out 
Cmd .Ctrl .Move Tags 

CU CU CU 
B A B 

Bus Bus Bus 
Out Out Out 
and and and 
Tags Tags Tags 

4-7 4-7 0-3 

Selects 
Xpts 

S--S- - S 

I DevOP~Busy Tach"DE Intf 
Z5 To A2A5 Gate Bus Out 

P Q R 

To Host 

( ( (" 

From 
Communicator . ..... I Y6 To I/o Gate~Bus Out 

Cmd .. Ctrl.Move Tags 

To 
CU I/O 
A Gate 

Bus Bus 
Out Out 
and and 
Tags Tags 

4 
0~3 

To 
I/o 
Gate 

Bus 
Out 
and 
Tags 

5 

To 
I/O 
Gate 

Bus 
Out 
and 
Tags 

6 

To 
1/0 
Gate 

Bus 
Out 

S and 
Tags 

7 

I Dev. P~Busy Tach.,DE Intf. 
Z6 To I/O Gate Bus Out 

S T U 

To Communicator 

( ( 

19-006 

. 

To 
I/O 
Gate 

Bus 
Out 
and 
Tags 

0 

To 
I/O 
Gate 

Bus 
Out 
and 
Tags 

1 

To 
I/O 
Gate 

Bus 
Out 
and 
Tags 

2 

i/o 
Gate 

Bus 
Out 
and 
Tags 

3 

v 

19-006 



CARD/BOARD FUNCTION LAYOUT 19-007 

3803-2 A2 Board - 3x8 or 4x8 Machines 
S~lnterchangeable Cards (care must be taken when swapping cards with feature or functional jumpers on theml 
A2G2 B2J2 
A2C3 B2K5 A2M2 B2D2 
A2K2 B2F2 A2N2 B2C2 
A2L2 B2E2 A2P2 A2P3 B2K4 - - -

Y1 To A1l1 I Y2 To A1l2 I Y3 To A1l3 I Y4 To A1l4 I Y5 To A1l5 r Y6 To A1Y6 

To To To To To 
B2B2 B2A2 A1A4 A1A5 A1A3 

ALU2 ALU2 ALU2 ALU2 ALU2 Com 2 ALU2 
TU TU 
Bus Bus Array ROS CE Clock ROS ROS CU 

2 In Out Patch Sel Reg Reg ALU2 Power XOUTA Chan XOUTA 
Card Reg P8-15 po7 Down Bus 

P-11 Sec XOUTB In XOUTB 

Adder S 2~1 1~2 

To To Inst Inst Power Chan To 
10 A3A4 Ctr Decode On Tags B2A3 
Tali Term A Reg Reset I" R 
Gate CU Rstrs TU TU ALU2 ALU1 

A Inti Illtl CU Stat Stat p 

Out Rcvrs Drvrs Xler Branch Power Reg TU .Reg. 
Decode Ctrl DReg Down Bus. Bound 

3 

LogiC Pn Out Q 

S S 
To To Low Page Low Assem· Assem- To 
10 10 IC Reg LSR bier TU bier B2A4 
Tali Tali Panty Decode Hrdwr Regs Tags Regs. 
Gate Gate AW2 Error Reg 

Latches ALU1 ALU2 
4 

Trap BOC 
LogiC Met 

TU 
Addr 
Reg. 

High Trap 
To To To To To BOC LSR LogiC 
B2B5 B2A5 A3Y5 B3Y3 B3Y4 Met Decode ALU1 

and 
ALU2 

CU CU CU 
5 A A A 

In Bus Bus 
Bound In Out 
LogiC and 

Tags 
S S S S S 

6 Z1 1Z2 I l3 Z4 I l5 I l6 RPQ 

A B C D E F G H J K L M N P Q R S T U v 

19-007 
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CARD/BOARD FUNCTION LAYOUT 19-008 

3803-2 B3 Board - 3x8 or 4x8 Machines 

5 = Interchangeable Cards 

B3C2 = B302 = B3E2 = B3F2 = B3G2 = B3H2 = B3J2 = B3K2 
B3L2 = 133M2 = B3N2 = B3P2 = B302 = B3R2 = B352 = B3T2 

Y1 To A3V3 0-3.8-B I Y2 To I/O Gate IY3 To A2B5 Y4 To A2C5 IY5 To I/O Gate I Y6 To A3Y4 
Busy. I nterrupt. Meter CU B Bus In CU A Bus In CU A Bus Out CU B Bus Out CU A.B 5el. Xpt. 

To To To To 
I/O I/O CU CU CU CU CU CU CU CU CU CU CU CU CU CU CU CU I/O I/O 
Gate Gate A B C 0 A B C 0 0 C B A 0 C B A Gate Gate 

2 Bus. Bus 0-3 0-3 0-3 0-3 4-7 4-7 4-7 4-7 4-7 4-7 4-7 4-7 0-3 0-3 0-3 0-3 Bus Bus 
In In or or or or or or or or or or or or or or or or Out Out 

8-B 8-B 8-B 8-B C-F C-F C-F C-F C-F C-F C-F C-F 8-B 8-B 8-B 8-B 

0.8 4.C 4.C 0.8 

To To Bus In Bus Out To To 
I/O I/O and I/O I/O 
Gate Gate Tags Gate Gate 

3 Bus Bus Bus Bus 
In In Out Out 

1.9 5.0 5.0 1.9 

To To To To 
I/O I/O I/O I/O 
Gate Gate Gate Gate 

4 
Bus Bus Bus Bus 
In In Out Out 

2.A 6.E 6.E 2.A 

To To To To 
I/O I/O I/O I/O 
Gate Gate Gate Gate 

5 
Bus Bus Bus Bus 
In In 

5 5 S S S S S 5 S S S 5 S S S S Out Out 

3.B 7.F 7.F 3.B 

6 
Busy, Interrupt, Meter 
Z1 To A3V2 4-7,C-F 

1 cu 0 Bus In 
Z2 To I/O Gate 

I cu C Bus In 
Z3 To I/O Gate 

I CU C Bus Out 
Z4 To I/O Gate 

I cu 0 Bus Out 
Z5 To I/O Gate 

I CU c. 0 5el. Xpt_ 
Z6 To A3Y5 

A B C o E F G H J K L M N p o R s T U v 

3803-2/3420 

19-008 
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CARD/BOARD FUNCTION LAYOUT 

3803-2 A3 Board - 3x8 or 4x8 Machines 

Not •• : Care must be taken when 'swapping these cards with another 

machine. Address jumpering may be different. whereas the 

addresses are plugged the same within one machine. Priority 

jumpers with not affect operation unless cards are swapped between 

machines. 

Yl 

2 

3 

To To 
A2B3 I/O 

Gate 

CU CU 

4 
A B 

Out Out 
Bound Bound 
Logic Logic 

To To 
I/O I/O 
Gate Gate 

5 CU CU 
C D 

Out Out 
Bound Bound 
Logic Logic 

6 Zl 

A B C 

3803-2/3420 

c Copyright I~" Bu __ M8chinel Corporation 1976. 1979 

:)000 o o o o 

I Y2 I Y3 

I Z2 I Z3 

D E F G H J 

I 

o o o 0'" 0.: , "' o o o 

I 

S = Interchangeable Cards 

A3M2 
A3R2 

Y4 To B3Y6 

A3N2 
AaS2 

A3P2 
A3T2 

CU A and B Sel. Xpt. 

CU CU CU 
A B C 

4-7 4-7 4-7 
or or or 
C-F C-F C-F 

. Address Control 
Enable/ Disable 

I Y5 To B3Z6 
CU C and D Sel. Xpt. 

CU CU CU 
D A 6 

4-7 0-3 0-3 
or or or 
C-F 8-6 8-B 

Switch Logic· 

Committed Latches 
Busy Tach. 
Interrupt In 
Dev. Select 
Bus Out Gating 
Priority. 

Load Load 
Card Card 
For For 

S S S S 

I Z4 I Z5 

K L M N P a R 

r " 0'·" o o o o o O· , . 

19-009 

I Y6 

Enable To 
Switches B3Z1 

CU CU 
C D CU Busy 

C Intrpt. 
0-3 0-3 and Meter 
or or CU 
8-B 8-B D 4-7 

or 
C-F 

Enable To 
Switches B3Yl 

CU Busy 
A Intrpt. 
and Meter 
CU 
B 0-3 

or 
8-B 

To To 
I/O I/O 
Gate Gate 

CU CU 
D C 

In In 
Bound Bound 
Logic LogiC 

To To 
I/O A2A5 

.Gate 

CU CU 
B A 

S S 
In In 
Bound Bound 
Logic Logic 

I Z6 

S T U v 

19-009 

o o o 00 o o 
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CARD/BOARD FUNCTION LAYOUT 19-010 

3420 Models 3, 5, 7 A 1 Board 

I 1 Connector I Connector 1 Term\nator I 
Rewind Status NZRI NRZI 

Load Multi- TCU 7-9TRK 7-9TRK 
Plexing Interface Interface 

OP Bus In 
0-7 

2 Connector 
Gated Load 

Connector 

Ready Thread Point 

Status Status Write Interface 

Status Decode 10 

Drive 
Write 

Gating 

Load 
Photo Load Deskew 

Complete 
Detection Check P,0-7 

Write 
Write 
Select 

Fail Read 
Tape Detect Select 

Push Present 
Connector Buttons Backward Connector 3 

Erase Write 
Current 

Load Control 

Cartridge 
Rewind Sense Read 

Reel Capstan Power Byte Deskew 
Control and Door Control On and 3,4,5 

Interlock Unused P,0-7 
Sense Decode 

Reels Resets Write 
Loaded Data 

Capstan 
Gating 

Bus Out 
Connector Columns Drive Connector 

Loaded Sense Tag Out 4 

and Window Decode Tach/ 

Unloaded Up/Down Busy 
Sense 
Level 

Interrupt Control 

Pneumatic 
Generation Unused 

Unload 
Complete 

Drive Metering 
Cartridge 

IBG Unit 
Degauss 

Control Check 
5 Connector 

Manual Air Loop 
Status Pressure Mech. Gating 

EOT 
Control Detection Ready 

Unused Unused Unused Unused Unused Unused Unused Unused Unused Off Line Unused 
Relay 

6 

Unused 

7 

A B C o E F G H J K L M N 

19-010 
© Copyrighllm.,nltional BUlin ... Machin •• Corporltion 1976, 1979, 1983 
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CARD/BOARD FUNCTION LAYOUT 

3420 Model 4, 6, 8 A 1 Board 

CAUTION: Refer to AlD A6106, feature jumper list, if 

installing new logic board. 

0 0 0 0 0 0 0 0 0 

I 
Cartridge Capstan 
Switches Control 

(Rewind) 

Connector 

2 Air 
Bearing 
Pressure 
Switch 

EDT/BOT 

3 
Connector 

Reel 

Reel Control 

Control 

4 
Connector 

Vacuum 
Switches 

Connector 
5 

Vacuum 
Switches 

Unused Unused 

6 

Unused 

7 

A B 

,~ 
~~ 0 0 

I Connector 

Capstan 
Rewind Capstan Control 

Control 

Gated 
Ready Photo 

Detection 

Load Proportional 
Complete Drive 

f:;ounter Go 

Push 
Buttons 

IBG 
Counter 

Cartridge 
and Door 
Interlock Cartridge 

Controls Polarity 

Window Hold Drive 

Up/Down Register 

Forward 
Columns Hitch 
Loaded Thread 
and Status 
Unloaded 

Air 
Pressure 

Unload Detection 
Complete 

Manual Load 
Status Rewind 

Control 

Unused Load Unused Unused 
Check 

Reels 
Loaded 

C 0 E F 

f'\ ~ (~ (~ 
~.) V ~. ",-y 
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Drive 
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From 
T.C.U. 

Tach Pulse 
Counter 

ROS Unused Connector 
(Auto 
Cleaner) 

G H J K L M N 

19-011 

0 0 0 0 f'~ 0 0 1''' 0 0 0 0 0 f~ 0 (~ 

0 0 ~) '\:4.j ''L)/ 



( ( (f" (C (' ( ( (-' « ( ( ( <: ( (- ( (' ( (- ( ( ( ( ( ( ( ( (- (' ( (~ ('" ( c-
3803-2 CROSS-REFERENCE, PINS TO lOGICS 20-000 

NET LOGIC NET LOGIC 
CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A1B2D07 -END DATA CHECK BW241FG6 PP061 17-540 A1C2S10 -0-50 CLOCK BUS A 1 BS021FG8 BS021 17-010 
A1C2B02 +0 PCT AMP CTRL TRK2 CB13FC6 BS071 15-040 DELAYED 
A1C2B03 +5.12 MHZ BS011EH6 BS011 13-010 BS021 17-160 
A1C2B07 -CROC REG 8 BR001GN2 BS061 17-010 BS021 17-800 
A1C2B09 -CROC REG 4 BR001EL2 BS061 17-010 A1C2S12 -0-50 CLOCK BUS Y A BS021FD9 BS021 17-160 
A1C2B12 -GATE TIE PR161GM6 BS071 13-480 BS021 17-800 
A1C2D04 +BUS IN BIT 2 BS071GD2 BS071 15-080 A1C2S13 -25-75 CLOCK BUS YB BS021FGO BS021 17-160 

BS071 15-100 BS021 17-800 
A1C2D06 +BUS IN BIT 3 BS071GD7 BS071 15-080 A1C2U04 ....,20.48 MHZ BS011 13-010 

BS071 15-100 A1C2U05 +DATA OUT FC021GA4 BS041 13-480 
A1C2D07 -CROC REG 16 OR NOT RD BR001EN2 BS061 17-010 A1C2U06 -CHANNEL BUFFER OUT P BR031GC6 BN321 17-010 

CYC A1C2U09 -0-50 CLOCK BUS YB BS021FDO BS021 17-160 
A1C2D09 -CROC REG 2 BR001GL2 BS061 17-010 BS021 17-800 
A1C2D10 -CROC REG 1 BR001CL2 BS061 17-010 A1C2U11 -25-75 CLOCK BUS YA BS021FG9 BS021 17-160 
A1C2D13 +BUS IN BIT 6 BS071GK2 BS071 15-080 BS021 17-800 

BS071 15-100 A1C2U12 -25-75 CLOCK BUS A1 DLYD BS021FD1 BS021 17-010 
A1C2G02 +BUS IN BIT 7 BS071GK7 BS071 15-080 BS020 17-800 

BS071 15-100 A1C2U13 -50-100 CLOCK BUS BS021FG2 BS021 17-800 
A1C2G05 -SET WRT REGISTER BS031ED6 BS031 17-010 A1D2D10 -SERVICE RESPONSE FC111GM2 BK001 13~480 
A1C2G07 +BUS IN BIT 5 BS071EG7 BS071 15-080 A1D2J04 -BUFFER CRC ERR BK041EN6 BK001 17-530 

BS071 15-100 A1D2J05 -BUFFER CRC P COMP TP BK041 FN6 BK001 17-010 
A1C2G09 +BUS IN BIT 0 BS071EA2 BS071 15-080 A1D2J10 -B EOUAL A TP BK031FF4 BK041 17-010 

BS071 15-100 A1D2M05 -BYTE REG 1 NOT 1-2-4 BR001FA6 BK001 17-540 
A1C2G12 +BUS IN BIT 1 BS071EA7 BS071 15-080 A1D2M07 -CROC REG 16 OR NOT RD BR001EN2 BK001 17-540 

BS071 15-100 CYC 
A1C2G13 +DATA IN BS041GJ6 BS041 13-100 A1D2M10 -CROC REG 8 BR001GN2 BK001 17-540 
A1C2J03 -5.12 MHZ BS011EH2 BS011 13-450 A1D2M11 -CHB CRC OR RES BIT 5 BK001ED6 BK001 17-540 
A1C2J04 +BUS IN BIT 4 BS071EG2 BS071 15-080 A1D2M12 -CROC REG 4 BR001EL2 BK001 17-540 

BS071 15-100 A1D2M13 -CHB CRC OR RES BIT 0 BK001AB6 BK001 17-540 
A1C2J06 -20.48 MHZ BS011GJ6 BS011 13-010 A1D2P03 -ALLOW CRIC CH141FG2 BK041 17-010 
A1C2J07 +CRIC REG 1 POWERED BR041EBO BS061 17-010 A1D2P04 -CHB CRC OR RES BIT 2 BK001CB6 BKOO1 17-540 
A1C2J09 +CE MODE PK011FH2 BS071 13-480 A1D2P05 -SPARE XFER 18 AA171EK6 BK041 17-530 
A1C2J10 -READ AND TAPE OP BW231GL6 BS091 15-040 A1D2P06 +1 OR 2 TRK CORR TP CB431EE6 BK001 15-140 

BS091 17-010 A1D2P07 -CHB CRC OR RES BIT 3 BK001CD6 BK001 17-540 
A1C2J11 -SPARE XFER 18 AA171EK6 BS061 17-010 A1D2P09 -CHB CRC OR RES BIT 4 BK001EB6 BK001 17-540 
A1C2J13 -DATA IN BS041GJ2 BS041 13-480 A1D2P12 +SET WRITE REGS BK031CL2 BK031 17-010 
A1C2M07 -SERVICE RESPONSE FC111GM2 BS031 13-480 A1D2S02 -BYTE REG 4 NOT 1-2-4 BR001FE6 BKOO1 17-540 

BS031 15-040 A1D2S03 -BYTE REG 2 NOT 1-2-4 BR001FC6 BK001 17-540 
BS031 17-010 A1D2S07 -CRC CONTROL BR051FL6 BK001 17-540 

A1C2M08 -SERVICE OUT FC111FE2 BS041 17-370 A1D2S10 -CHB CRC OR RES BIT 6 BK001GB6 BKOO1 17-540 
A1C2M11 -TAPE OP A BW231EK6 BS031 17-010 A1D2S11 -CROC REG 2 BR001GL2 BK001 17-540 
A1C2P03 -WRT BUFFER OVERRUN BW151FM6 BS061 17-010 A1D2S13 -CROC REG 1 BR001CL2 BK001 17-540 
A1C2P04 +WRT ADDRESS ERROR TP BS061EA2 BS061 17-010 BK001 17-590 
A1C2P05 +RESET SENSE DATA AB181CK2 BS041 13-480 A1D2U03 -CHB CRC OR RES BIT 1 BK001AD6 BK001 17-540 

BS061 13-480 A1D2U13 -CHB CRC OR RES BIT 7 BK001GD6 BK001 17-540 
A1C2P06 +WRITE SERVICE IN BS031GD2 BS031 15-040 BK001 17-590 
A1C2P06 +SERVICE IN FOR DATA BS041GG4 BS041 13-100 A1 E2G02 +SET BYTE 2 FROM DC A BN011EK2 BN011 17-010 

BS041 13-480 A1E2G07 -BUFFER EMPTY TO CHANNEL BN011GA6 BN011 17-010 
A1C2P07 +BUFFER WRITE CYCLE BR011 EL6 BS031 15-040 A1 E2J07 -WRITE GROUP BUFFER EMPTY BW151GG6 BN091 13-480 
A1C2P12 -WR AND TAPE OP NOT CTL BW231GA6 BS031 13-480 A1E2J10 -PARTIAL OR LAST FRAME BR001DF6 BN031 13-480 

BS031 15-040 A1 E2J13 -EOD NRZI CN281FL6 BN071 15-070 
BS031 17-010 A1E2M12 -DATA CONVERTER ON BN311DK6 BN051 13-480 

A1C2S04 -WRT DATA READY BS031FB6 BS031 15-040 BN051 17-010 
BS031 17-010 A1 E2P02 -REO CB WRT CYCLE CH021GE2 BN071 17-370 

A1C2S05 -BFR ERROR TP BS061GK6 BS061 17-010 A1E2P09 -STATE BIT 3 7-TRACK AA141 EG6 BN051 13-480 
A1C2S07 -READ BYTE BUFFER EMPTY BS041AC2 BS041 17-010 BN051 17-010 

A1E2S10 +FOURTH BYTE BN011ED6 BN011 17-010 
A1F2B02 -STEP BYTE COUNTER BR051GK6 BR051 13-480 
A1F2B03 -CRC CONTROL BR051 FL6 BR051 17-540 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-001 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A1F2B04 -ALLOW CRIC CH141FG2 BR061 13-480 Al F2S07 -BUS OUT BIT 4 FC081 FH2 BR031 17-590 
BR011 17-010 Al F2U02 -CHANNEL BUFFER OUT P BR031GC6 BR031 17-010 
BROll 17-370 A1F2U03 -CHANNEL BUFFER OUT 2 BR031GF6 BR031 17-010 

A1F2B05 -READ CYCLE BR011GE6 BROll 13-480 A1G2B03 -XOUTA BIT 3 ALUl TO OF AB141EC2 BW151 16-190 
BW141 17-010 AB141 17-080 
BR011 17-170 BW181 17-180 
BR011 17-540 A1G2B04 +FORMAT BW151EA6 BW151 17-020 

A1F2B07 -CHANNEL BUFFER OUT 5 BR031GJ6 BR031 17-010 A1G2Bl0 -CHB OR DC OUT 5 BR101BG4 BW121 17-020 
A1F2Bl0 -CHANNEL BUFFER OUT 6 BR031GK6 BR031 17-010 BW121 17-700 
A1F2B13 +SET BYTE 2 BR041GL4 BR041 17-010 A1G2Bl1 -WRITE BUS BIT P BW121GF2 BW121 17-010 
A1F2D02 +COMBINED RESID 32 CMPR CKoolCK4 BR061 15-040 A1G2B13 +SET WRITE DATA A BR101BK4 BW121 17-010 
A1F2D03 -REQ CB WRITE CYC DOT BR111BK4 BR061 15-040 BW141 17-020 

BR071 17-370 BW121 17-540 
A1F2D04 -OVERRUN BR021GG6 BR021 15-040 A1G2D03 -WRITE AND TAPE OP BW231GF6 BW141 13-480 
A1F2D05 -CB WRITE PULSE BR011GL6 BROll 17-010 BW141 17-180 
A1F2D07 -CHANNEL BUFFER OUT 4 BR031GH6 BR031 17-010 A1G2D07 -CHB OR DC OUT 4 BR101FF4 BW121 17-020 
A1F2D09 -CHANNEL BUFFER OUT 3 BR031GG6 BR031 17-010 BW121 17-700 
A1F2Dl0 +READ CYCLE RESET BR071FJ2 BROll 17-010 A1G2D09 -WC 11 BWlllGF6 BW111 17-020 

BR071 17-370 A1G2Dl0 +WRT TRG VRC ODD BW061GK6 BW161 17-020 
A1F2D12 -CHANNEL BUFFER OUT 7 BR031GL6 BR031 17-010 BW161 17-170 
A1F2D13 +SET BYTE 4 BR041GN2 BR041 17-010 A1G2D12 -CHB OR DC OUT 2 BR101 BD4 BW121 17-020 
A1F2G02 +BUFFER WRITE CYCLE BR011 EL6 BR011 13-480 BW121 17-700 

BROll 15-040 A1G2D13 -TAPE OP A BW231EK6 BW161 13-480 
A1F2G03 +CRIC REG 1 POWERED BR041EBO BR041 17-010 A1G2G02 -CHB OR DC OUT 3 BR101DE4 BW121 17-020 
A1F2G04 -50-100 CLOCK BUS A 1 BS021FG2 BR061 13-480 BW121 17-700 

DELAYED A1G2G03 +WRITE TIME GATE BW161GJ2 BW161 16-190 
BR061 15-040 BW161 17-080 

A1F2G05 -WRITE GROUP BUFFER EMPTY BW151GG6 BR071 17-010 A1G2G05 -STAT BIT 1 START WR RD AA141GF6 BW151 13-480 
A1F2G07 -END WRITE SEQUENCE BR041GF6 BR041 17-010 BW151 17-050 

BROOl 17-590 BW151 17-180 
A1F2GOS +SET BYTE 3 BR041GK2 BR041 17-010 A1G2G07 -WRITE CONDITION BW151GN6 BW151 13-480 
A1F2G09 -6250 MODE BW231GH6 BROOl 17-020 BW151 16-170 
A1F2Gll +STOP TO DATA FLOW FClllAM6 BR061 13-480 BW151 17-010 

BROOl 15-040 BW151 17-020 
BR061 17-540 BW151 17-160 

A1F2G13 -WRT AND TAPE OP NOT CTL BW231GA6 BR071 15-040 BW151 17-170 
BR071 17-020 BW151 17-310 
BR071 17-160 BW151 17-540 
BR071 17-170 A1G2G08 -WRITE CNTR 4 BW091GL2 BW181 17-020 
BR071 17-700 A1G2G09 -WRITE CNTR 0 BW091GJ2 BW151 13-480 

A1F2J02 +SET WRITE DATA B BR101BL4 BR041 13-480 BW181 17-020 
A1F2J07 +SET BYTE 1 BR041GJ2 BR041 17-010 A1G2Gl0 -XOUTA BIT 1 ALUl TO OF AB141GB2 BW151 13-480 
A1F2J09 +WRITE CYCLE DELAYED BR011BD2 BR011 17-010 A1G2G11 +SET 2ND BUFFER BW151EH2 BW151 13-480 
A1F2Jl0 -FULL FRAME BR001AF6 BROOl 13-480 A1G2G13 -STOP STAT TO OF FC111GF2 BW151 13-480 

BROOl 17-010 A1G2J04 -RESIDUAL GATE BR051GD6 BW121 17-010 
BROOl 17-540 BW121 17-020 

A1F2J13 -READ AND TAPE OP BW231GL6 BR071 17-170 BW121 17-540 
BR071 17-370 A1G2J06 -WRITE GROUP B BRANCH BW151GH2 BW151 17-020 

A1F2M05 -ORC GATE BR051GH6 BR051 13-480 BW151 17-170 
A1F2Ml0 -READ BYTE BUFFER EMPTY BS041AC2 BR061 15-040 A1G2J07 -ORC GATE BR051GH6 BW121 17-010 
A1F2Mll P TEST POINT BR051ED2 BR051 17-010 BW121 17-020 
A1F2M13 -CHANNEL BUFFER OUT 1 BR031GE6 BR031 17-010 BW121 17-170 
A1F2P02 -RESIDUAL GATE BR051GD6 BR051 17-540 A1G2J09 -WR BUFFER OVERRUN BW151FM6 BW151 17-010 

I A1F2P03 +SET WRITE DATA BR041GM2 BR041 13-480 A1G2J10 -PARTIAL OR LAST FRAME BR101FK4 BW151 13-480 
-I BR041 17-010 BW151 17~020 

BR041 17-020 A1G2Jll +SET BYTE 4 BR041GN2 BW151 13-480 
BR041 17-540 A1G2M02 -CHANNEL BUFFER OUT P BR031GC6 BW141 17-010 

A1F2P09 -WRT BUFFER EMPTY DOT BRll1DK4 BR061 13-480 A1G2M04 +PARITY EVEN BN311DM2 BW141 17-010 
A1F2Pl0 -WRITE DATA READY BS031FB6 BR061 13-480 BW141 17-020 

BR061 17-010 A1G2M05 -WCO BW101GA6 BW101 13-480 
A1F2Pll +RD CHAN BFR BR011CL2 BROll 17-010 BW10l 17-020 
A1F2P13 -CHANNEL BUFFER OUT 0 BR031GD6 BR031 17-010 A1G2M07 -6250 MODE BW231GH6 BW141 13-480 
A1F2S02 -TAPE OPA BW231EK6 BR061 13-480 BW141 13-480 
A1F2S03 -25-75 CLOCK BUS Al DELAYED BS021FD1 BR071 13-480 BW141 16-190 

BR061 15-040 BW141 17-020 
A1F2S04 -0-50 CLOCK BUS Al DELAYED BS021FG8 BR071 13-480 

BR061 15-040 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-002 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A1G2M10 -GATE WRITE BW151DN6 BW151 16-170 A1H2G04 -XOUTA BIT 2 ALUl TO OF AB141 EB6 BW071 16-220 
BW151 17-1BO BW071 17-1BO 

A1G2M11 -CHB OR DC OUT 7 BR101FJ4 BW121 17-020 A1H2G05 +PE P BURST BW221GK6 BW191 17-050 
BW121 17-700 A1H2GOB +SET BYTE 2 BR101DL4 BW091 17-010 

A1G2M12 +MARK 1 BW151FC6 BW151 17-020 BWOOl 17-020 
BW151 17-170 BWOOl 17-700 

A1G2M13 USEC FREQ BW221GK2 BW10l 13-4BO A1H2Gl0 +SET 2ND BUFFER BW151EH2 BW191 17-020 
A1G2P03 -CRC GATE BR051GF6 BW121 17-010 A1H2Gll -WRITE BUS BIT P BW121GF2 BW091 17-020 

BW121 17-020 BW091 17-700 
BW121 17-540 A1H2J03 +TUBO BIT 4 BW071GM6 BW071 16-220 

A1G2P04 -WC9 BWlllGD6 BWlll 16-170 BW071 17-020 
A1G2P06 -NRZI MODE BW231GK6 BW141 17-020 BW071 17-310 
A1G2P07 -STAT BIT 3 7 TRK AA141EG6 BW141 17-020 BW071 17-700 
A1G2P10 -WR TRIGGER GATE BW161GL6 BW161 16-170 A1H2J04 -WRITE BUS BIT 3 BW121BD7 BWOOl 17-020 

BW161 16-190 BWOOl 17-700 
BW161 17-0BO A1H2J05 +0 PCT AMPL CTRL TRK 4 CB131CF2 BW071 16-210 

A1G2P13 -WRT TRG VRC ERROR BW161GG6 BW161 17-020 BW071 16-220 
A1G2S04 -XOUT BIT 4 ALUl TO OF AB141CC2 BW151 17-020 A1H2J06 -GATE WRITE NOT TM BW151EN6 BW071 16-190 
A1G2S06 -XOUTA BIT 0 ALUl TO OF AB141GA2 BW151 13-4BO BW191 16-220 

BW151 17-020 BW151 17-0BO 
A1G2S07 -XOUTA BIT 5 ALUl TO OF AB141CD2 BW151 17-020 BW071 17-1BO 
A1G2S10 -WRITE GROUP BUFFER EMPTY BW151GG6 BW151 15-040 Al H2J07 +TUBO BIT 5 BWOS1GD6 BWOBl 16-220 
A1G2S12 +INHIBIT WRITE BW231DG6 BW151 16-190 BWOBl 17-020 

BW231 17-0S0 BWOSl 17-310 
BW151 17-1BO BWOBl 17-700 

A1G2S13 -CHB OR DC OUT 1 BR10l FC4 BW121 17-020 A1H2Jl0 +0 PCT AMPL CTRL TRK 5 CB131DG2 BWOSl 16-220 
BW121 17-700 A1H2Jll +FORMAT BW151EA6 BW191 16-220 

A1G2U02 +END ONES LATCH BW151BF2 BW151 17-020 BW021 17-020 
A1G2U03 -SET ANY BYTE BW091GA2 BW1Sl 17-010 BW151 17-170 
A1G2U06 -XOUT BIT 6 ALUl TO OF AB141AD6 BW151 17-020 BW021 17-190 
A1G2U07 -XOUTA BIT 7 ALU TO OF AB141AE2 BW151 17-020 A1H2J13 +TUBO BIT 7 BWOS1GM6 BWOSl 16-220 
A1G2Ul0 -CHB OR DC OUT 0 BR101DB4 BW121 17-020 BWOSl 17-020 

BW121 17-700 BWOSl 17-310 
A1G2Ul1 -CHB OR DC OUT 6 BR101DH4 BW121 17-020 BWOSl 17-700 

BW121 17-700 A1H2M04 +TUBO BIT 6 BWOS1GH6 BWOBl 16-220 
A1G2U12 +MARK 2 BW151GC6 BW151 17-170 BWOSl 17-020 
A1H2B02 -WRITE CONDITION BW151GN6 BW191 16-220 BWOBl 17-310 

BW191 17-050 BWOSl 17-700 
BW071 17-310 A1H2M07 +SET BYTE 1 BR041GJ2 BW091 17-010 

A1H2B04 -WRITE BUS BIT 1 BW121BA7 BWOOl 17-020 BW091 17-020 
BWOOl 17-700 BWOOl 17-700 

A1H2B07 -WRITE BUS BIT 4 BW121BG2 BWOOl 17-020 A1H2M09 +WRT TGR VRC ODD BW061GK6 BW061 17-020 
BWOOl 17-700 BW061 17-310 

A1H2B12 +WRITE TIME GATE BW161GJ2 BW191 17-020 A1H2Ml0 +TUBO BIT 0 BW061GH6 BW061 16-220 
A1H2B13 +Al BW151GA6 BW191 17-020 BW061 17-020 

BW011 17-170 BW061 17-310 
A1H2D02 +SET BYTE 4 BR041GN2 BW091 17-010 BW061 17-700 

BW091 17-020 A1H2Mll +0 PCT AMPL CTRL TRK 3 CB131 FE6 BW071 16-160 
BR041 17-700 BW071 16-220 

A1H2D03 -GATE WRITE BW151DN6 BW071 13-4S0 A1H2M13 -WRITE BUS BIT 2 BW121BD2 BWOOl 17-020 
BW071 16-220 BWOOl 17-700 
BW071 17-0BO A1H2P02 +0 PCT AMPL CTRL TRK 7 CB131DJ2 BWOSl 16-160 
BW071 17-1S0 BW191 16-220 

A1H2D04 -WRITE BUS BIT 0 BW121BA2 BWOOl 17-020 A1H2P06 +0 PCT AMPL CNTRL TRK 6 CB131CH2 BWOSl 16"160 
BWOOl 17'-700 BW191 16-220 

A1H2D05 +PE MODE BW231GJ2 BW091 17-050 A1H2P07 -WRITE BUS BIT 7 BW121BK7 BWOOl 17-020 
A1H2007 -WRITE BUS BIT 5 BW121BG7 BWOOl 17-020 BW001 17-700 

BWOOl 17-700 A1H2P09 +TUBO BIT 3 BW071GH6 BW071 16-220 
A1H2D09 -WRITE BUS BIT 6 BW121BK2 BWOOl 17-020 BW071 17-020 

BWOOl 17-700 BW071 17-310 
A1H2D10 -STAT BIT 3 DIAGNOSTIC AB141 EG6 BW091 17-020 BW071 17-700 

MODE Al H2Pll +0 PCT AMPL CTRL TRK 0 CB131FA6 BW061 16-160 
A1H2D13 +MARK 1 BW151FC6 BW191 16-220 BW191 16-220 

BW191 17-020 A1H2S02 +A2 BW151FA6 BW19l 17-020 
A1H2G02 -WR TRIGGER GATE BW161GL6 BW071 17-020 BWOll 17-020 
A1H2G03 +SET BYTE 3 BR041GK2 BW091 17-010 BWOll 17-170 

BWOOl 17-020 
BWOOl 17-700 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-003 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A1H2S05 -WRITE CNTR 0 BW091GJ2 BW091 16-170 A1K2GOB -STAT BIT 3 DIAGNOSTIC MODE AB141EGB BW211 16-190 
BW091 17-020 AB141 17-0BO 

A1H2S07 -WRITE CNTR 4 BW091GL2 BW091 13-470 A1K2G13 -PE MODE BW231GJ6 BW231 17-050 
BW091 17-020 A1K2J04 -6.7Bl MHZ BW201FF2 BW201 13-450 

A1H2S09 +0 PCT AMPL CTRL TRK P CB131CK2 BW061 16-220 A1K2J07 USEC FREQ BW221GK2 BW221 16-176 
BW061 17-050 A1K2Jl0 +556 OR 200 BPI 7 TK BN311EH6 BW221 17-050 

A1H2S10 +TUBO BIT 1 BW061GM6 BW061 16-220 A1K2M02 4.069 MHZ BW201FK2 BW201 13-450 
BW061 17-020 A1K2M07 +CONTROL BW231GE2 BW231 17-540 
BW061 17-050 A1K2Ml0 -6250 MODE BW231GH6 BW231 17-0BO 
BW061 17-310 A1K2M11 -END DATA CHECK BW241FG6 BW241 15-100 
BW061 17-700 BW241 17-540 

A1H2S12 -~OUTA BIT 4 ALU2 TO OF AA141CC2 BW091 13-4BO A1K2M12 -READ TIME BW221GK6 BW221 13-450 
BW091 17-020 A1K2M13 +C COMPARE ERROR BN231GD2 BW241 17-010 

A1H2S13 -ST BIT 2 WR P BURST AA141 EF6 BW061 17-050 A1K2P02 -R/W VRC ERROR BW241BC6 BW241 17-410 
UNUSED A1K2P03 + TAPE OP DELAYED CB411 BL2 BW241 16-220 

A1H2U03 +MARK2 BW151GC6 BW191 16-220 BW241 17-370 
BW191 17-020 A1K2P06 -OVERRUN BR021GG6 BW211 15-040 

A1H2U05 +TUBO BIT 2 BW071GD6 BW071 16-220 A1K2P09 -WRT AND TAPE OP NOT CTRL BW231GA6 BW231 13-3BO 
BW071 17-020 BN321 17-010 
BW071 17-310 A1K2Pl0 -EOD OR CRC OK BK041FLB BW241 17-370 
BW071 17-700 BW241 17-530 

A1H2U06 +0 PCT AMPL CTRL TRK 2 CB131FC6 BW071 16-210 BW241 17-540 
BW191 16-220 A1K2Pll -SKEW ERROR BW241FK6 BW241 17-1BO 

A1H2U07 -TUBO BIT P BWOB1GD2 BWOBl lB-190 A1K2P12 1.92 MHZ BW211FB2 BW211 13-450 
BW061 16-220 A1K2P13 +1 TRACK ENV BRANCH BW231GC2 BW231 15-0BO 
BW061 17-020 BW231 15-060 
BWOBl 17-050 BW231 lB-220 
BW061 17-170 BW231 17-050 
BWOBl 17-1BO A1K2S02 +MTE OR LRCR ERROR CC300DD4 BW241 17-110 
BWOBl 17-310 A1K2S07 -DATA CHECK BRANCH BW241FC2 BW241 17-370 
BWOBl 17-540 A1K2S11 - TIME SENSE P CA100DCl BW231 15-0BO 
BWOBl 17-700 A1K2S12 +SKEW CHK CB431 FC6 BW241 17-1BO 

A1H2U09 -WC 11 BW111GFB BW091 13-4BO BW241 17-540 
BW091 17-020 A1K2S13 -XOUTA BIT 0 ALU2 TO OF AA141GA2 BW231 13-4BO 

A1H2Ul0 -WC9 BW111GDB BW091 13-4BO BW231 lB-190 
BW191 17-020 BW231 17-050 

A1H2Ul1 +0 PCT AMPL CTRL TRK 1 CB131FGB BW061 lB-220 AA141 17-0BO 
BW061 17-050 BW231 17-1BO 

A1H2U12 -WRITE OSCILLAT~ BW221GK4 BWOB1 17-050 BW231 17-220 
A1K2B07 -XOUTA BIT 5 ALU2 TO OF AA141CD2 BW241 17-050 A1K2U02 +P TRACK ENV BRANCH BW231GB2 BW231 15-0BO 
A1K2B09 -STAT BIT 1 START WR RD AA141GF6 BW231 17-1BO BW231 1B-220 
A1K2B10 -TAPE OP A BW231EKB BW231 13-3BO BW231 17-050 

BW231 lB-190 A1K2U04 3.2 MHZ BW211FF2 BW211 13-450 
BW231 17-100 A1K2U05 -6250 BRANCH BW231DK2 BW231 lB-170 
BW231 17-1BO A1K2UOB -STAT BIT 0 TAPE OP TO OF AA141GEB BW231 13-480 
BW231 17-540 BW231 15-040 

A1K2B11 +INHIBIT WRITE BW231DGB BW231 lB-170 BW231 15-060 
A1K2B13 -P OR C COMPARE BW241FFB BW241 15-040 BW231 17-020 

BW241 17-010 BW231 17-050 
A1K2D04 10.85 MHZ BW201FB2 BW201 13-450 AA141 17-080 
A1K2D09 -XOUTA BIT 4 ALU2 TO OF AA141CC2 BW231 15-060 BW231 17-530 

BW211 lB-170 A1K2U07 -XOUTA BIT 5 ALUl TO OF AB141CD2 BW231 13-480 
BW211 1B-190 BW231 1B-190 

·1 
BW231 16-220 AB141 17-080 
BW231 17-020 BW231 17-180 
BW231 17-050 A1K2U09 -STAT BIT 2 SPARE TO OF AB141 EFB BW231 13-480 
BW211 17-180 BW231 15-040 
BW211 17-530 BW231 1B-190 

A1K2D10 -NRZI MODE BW231GKB BW221 17-010 BW231 17-080 
BW231 17-020 BW231 17-170 
BW231 17-050 BW231 17-180 
BW231 17-180 BW231 17-540 

A1K2D11 -XOUTA BIT 7 ALU2 TO OF AA141AE6 BW241 17-050 A1K2U10 +BLOCK OR ENV LOSS BRANCH CC011GCB BW231 15-060 
A1K2D12 +SENSE RST A BW231FKB BW231 17-010 BW231 17-050 
A1K2D13 -XOUTA Bn 2 ALU2 TO OF AA141EB6 BW231 17-180 A1K2U11 +PE MODE BW231GJ2 BW231 17-170 
A1K2G02 -5.12 MHZ BSOllEH2 BW221 17-050 A1K2U12 -READ AND TAPE OP BW231GL6 BW211 1B-2oo 

BW211 17-010 
3803-2/3420 BW23T 17-540 
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3803-2 CROSS-REFERENCE. PINS TO LOGICS 20-004 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A1K2U13 - TIME SENSE 1 CA300DE4 BW231 15-060 A1R2S09 -REGISTER TEST FC161GN4 PR181 12-020 
BW231 16-220 A1R2S11 +CE SERVICE OUT TAG PK081FL6 PK081 13-100 

A1L2B04 +SET WRITE DATA DELAYED BN311GN6 BN311 17-540 PK081 13-280 
A1L2B12 -WR OR RD FORWARD CH131BF6 BN311 15-070 PK081 13-350. 
A1L2B13 -DATA CONVERTER ON BN311DK6 BN311 15-070 A1R2S12 -STOP ON CTRL ERROR SW NO PS041AC4 PR181 12-020 

BN311 17-310 A1R2S13 -ROS CYCLE MODE PKOll EN9 PR181 12-020 
A1L2D09 -XLATE ON BN311 EL6 BN311 17-310 A1R2U04 +CE INITIAL SEL TAG PK081GBS PK081 13-320 
A1L2D12 -STAT BIT 3 7-TRACK AA141EGS BN311 13-480 A1R2U05 +CE ADDR OUT TAG PK081FG6 PK081 13-300 
<A1L2D13 -PARITY EVEN BN311DM6 BN311 17-310 PK081 13-360 
A1L2G04 +PARITY EVEN BN311DM2 BN311 17-310 A1R2U07 -GATE CE REGS TO CE ENTRY PR181DJ6 PR181 12-020 
A1L2G07 +CRC SHIFT BR051FG2 BN311 17-540 A1R2U09 -STOP ON HDW ERROR PR181EN6 PR181 12-020 
A1L2G12 +SET WR DATA FEEDBACK BN311GM6 BN311 17-010 A1R2Ull +REGISTER TEST PK081 BN2 PK081 13-280 

BN311 17-540 PK081 13-310 
A1L2M04 -CB WRITE PULSE BR011GL6 BN321 17-010 PK081 13-340 
A1L2S02 -COMBINED ECC DATA P CK001AA4 BN321 17-010 A1R2U12 +STOP ON HDW ERROR PR181CN2 PR181 12-020 
A1L2S04 -READ AND TAPE OP BW231GL6 BN321 17-010 A1R2U13 -PANEL ENABLE PK011EK6 PR181 12-020 
A1L2S05 -RD DATA TRK P BRlllBA4 BN321 17-010 A1S2B02 -DATA ENTRY BIT 0 PS021AM4 PP051 12-020 
A1L2S07 +SET BYTE 2 BR101DL4 BN321 17-010 A1S2B03 -DATA ENTRY BIT 2 PS021AK4 PP051 12-020 
A1L2S08 +SET BYTE 2 BR041GL4 BN321 17-010 A1S2B04 -DATA ENTRY BIT 4 PS021AG4 PP051 12-020 
A1L2S13 +C COMPARE ERROR BN321GD2 BN321 17-010 A1S2B05 -DATA ENTRY BIT 6 PS021AF4 PP051 12-020 
A1L2U03 +FOURTH BYTE BNOllED2 BN321 17-010 A1S2B07 -DATA ENTRY BIT 9 PS021AC4 PP051 12-020 
A1L2U05 -WRITE BUS BIT P BW121GF2 BN321 17-010 A1S2B09 -DATA ENTRY BIT 11 PS021AA4 PP051 12-020 
A1L2U06 -CHANNEL BUFFER OUT P BR031GC6 BN321 17-010 A1S2B10 -DATA ENTRY SELECT BIT 2 PS021AP4 PP051 12-020 
A1L2U07 -REO CB WR CYCLE CH021GE2 BN321 17-010 A1S2D02 -DATA ENTRY BIT 1 PS021AL4 PP051 12-020 
A1R2B13 +CBI BITS 3-6 ORED PK021GN6 PK10l 13-480 A1S2D03 -DATA ENTRY BIT 3 PS021AJ4 PP051 12-020 
A1R2D04 -ANY COMMAND TEST BRK PK101EGS PK091 12-020 A1S2D04 -DATA ENTRY BIT 5 PS021AH4 PP051 12-020 
A1R2D05 -ANY COMMAND TEST BRK PK101EG6 PK10l 13-050 A1S2D05 -DATA ENTRY BIT 7 PS021AE4 PP051 12-020 

PK101 13-300 A1S2D06 -DATA ENTRY BIT 8 PS021AD4 PPOSl 12-020 
A1R2D06 +CE STROBE TEST BRK PK101DA2 PK10l 12-020 A1S2D07 -DATA ENTRY BIT 10 PS021AB4 PPOSl 12-020 

PK101 13-0S0 A1S2D09 -DATA ENTRY SELECT BIT 1 PS021AN4 PP051 12-020 
A1R2D12 -CE OP IN PR181ECS PK091 12-020 A1S2D10 -DATA ENTRY SELECT BIT 4 PS021A04 PPOSl 12-020 

PK081 13-050 A1S2G08 +WRITE CMND PP041GK6 PK041 12-000 
PK081 13-170 PP041 13-0S0 

A1R2D13 -CE STATUS IN PR181EFS PR181 13-0S0 PP041 13-480 
PK10l 13-110 PP041 lS-1oo 
PK081 13-480 PP041 1S-170 

A1R2G12 -CNTR COMPARE EO TEST BRK PK091GGS PK091 12-020 PP041 17-020 
PK091 13-0S0 PP041 17-170 

A1R2G13 +CE COMMAND OUT PK081CJ2 PK081 13-0S0 PP041 17-220 
PK081 13-140 A1S2J02 +CE MASTER RESET PR181DG2 PPOS1 12-020 
PK081 13-330 A1S2JOS -GATE TAGS PP041GHS PP041 13-050 

A1R2J03 -OPERATIONAL IN FC141GKS PR181 13-0S0 PP041 13-330 
A1R2J04 +CE MASTER RESET PR181DG2 PK081 13-0S0 A1S2J13 -NOT RUN CLOCK PP041 ADS PP041 13-0S0 
A1R2J06 +START OR STATUS IN PK101FE2 PK10l 13-050 A1S2M03 +ANY CE OUT TAG PK081FES PR151 13-0S0 
A1R2Jll +CE STROBE TEST BRK PK101DA2 PK091 12-020 A1S2M09 -C3 AND STEP3 PR151CMS PR1S1 13-240 
A1R2J12 -COMPARE EOUAL SERV BB001GG4 PK091 12-020 A1S2M13 -P OR C COMP BW241FFS PR1Sl lS-140 

PK091 13-480 A1S2S02 +S250 1 OR 2 TRK CORR BK001BF2 PR1S1 13-480 
A1R2J13 -CE SERVICE IN PR181FDS PK091 12-020 PR1S1 lS-140 

PR181 13-170 A1S2S03 +CRC A NOT EOUAL B BK001BH2 PR1Sl 13-480 
A1R2M02 +CTI BIT 6 TO CE FC161GL2 PR181 13-0S0 A1S2S09 -SKEW ERROR BW241FK6 PR161 1S-140 
A1R2M03 +ANY CE OUT TAG PK081FE6 PR1S1 13-0S0 A1S2U03 +NEW CRC ERR BK001BK2 PR161 13-480 
A1R2M09 -4 BIT BUS OA.OR 8 PK03SGB2 PK091 12-020 A1S2UOS -R/W VRC ERROR BW241BC6 PR161 15-140 
A1R2M11 -4 BIT BUS 1.S.0R 9 PK03SGD2 PK091 12-020 A1S2U06 -MTE BW241BE6 PR161 1S-140 
A1R2M12 +CE MODE PK011FH2 PR181 13-0S0 A1S2U07 -END DATA CHECK BW241FG6 PR161 1Se l00 
A1R2M13 +CTI BIT 5 TO CE FC1S1GJ2 PR181 13-0S0 PR161 1S-140 

PR181 13-110 A1S2U09 -STAT BIT 1 SENSE AB141GF6 PR16.1 13-480 
A1R2P02 +CE ADDRESS OUT PK081CG2 PK081 13-0S0 PR161 17-0S0 
A1R2Pl1 -4 BIT BUS 2.S.0R 10 PK03SGF2 PK091 12-020 A1T2B02 -DISPLAY SELECT BIT 1 PS031AD4 PK011 12-020 
A1R2P12 -4 BIT BUS 3.7.0R 11 PK03SGH2 PK091 12-020 A1T2B03 -DISPLAY SELECT BIT 2 PS031AE4 PK011 12-020 
A1R2P13 -WR RIPPLE DATA SW NO PS041AL4 PR181 12-020 A1T2B04 -DISPLAY SELECT BIT 4 PS031AF4 PK011 12-020 
A1R2S04 +ROS CYCLE MODE PR181AM2 PR181 12-020 A1T2BOS -ROS MODE SELECT BIT 1 PS041AD4 PK011 12-020 
A1R2S05 +CE COMMAND OUT TAG PK081FJ6 PK081 13-100 A1T2B07 -ROS MODE SELECT BIT 2 PS041AE4 PK011 12-020 

PK081 13-290 A1T2B09 -ROS MODE SELECT BIT 4 PS041AF4 PK011 12-020 
PK081 13-330 A1T2B10 +SELECT WRITE OR OUT BUS PK011ED2 PK011 12-020 

A1R2S07 -GATE CBI TO CE ENTRY PR181EK6 PR181 12-020 A1T2Bll +SELECT ROS DATA LOW PK011 EF2 PK011 12-020 
PR181 13-380 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-005 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A1T2B12 +CE MODE PK011FH2 PK011 12-020 A2D2B02 - TACH VELOCITY XC031EC6 XC031 13-460 
A1T2D03 -PANEL ENABLE SW NO PS041AA4 PK011 12-020 XC031 13-510 

PK011 13-050 XC031 16-170 
A1T2D06 -DISPLAY CE REG PK011AC3 PK011 12-020 A2D2B03 + TRAP ALU2 LATCH 2 XC032CH4 XC061 13-420 
A1T2D07 +DISPLAY COMPARE REG PK011GD2 PK011 12-020 A2D2B04 -DEVICE BUS IN 7 XC081DD8 XC021 17-16Q 
A1T2D09 +SELECT ROS ADR PK011CB2 PK011 12-020 SECONDARY 
A1T2D11 +SELECT READ OR IN BUS PK011CD2 PK011 12-020 XC081 17-310 
A1T2D13 +SELECT ROS DATA HIGH PK011CF2 PK011 12-020 XC021 17-700 
A1T2G03 -PANEL ENABLE PK011EK6 PK011 12-020 A2D2B07 -DEVICE BUS IN 6 TO OF XC031BL2 XC031 16-220 
A1T2G04 -CMPR EQUAL IND PS011EC6 PS011 12-020 A2D2B09 -DEVICE BUS IN 7 TO DF XC031CM2 XC031 16-220 
A1T2G05 +START NB LTH PK035DN2 PK035 13-050 A2D2B10 -DEVICE BUS IN 4 TO DF XC031CJ2 XC031 16-220 

PK035 16-000 A2D2D03 -GATE TRAP PULSE AA031GA6 XC061 13-190 
A1T2G07 +RESET OR START/STEP SW PS031AC4 PS011 12-020 A2D2D04 -DEVICE BUS IN 4 XC081DD5 XC021 15-060 

NC SECONDARY 
A1T2G08 -SELECTED ALU STEP PULSE PP021FL6 PS011 12-020 XC021 17-160 
A1T2G11 -CE SELECT REG PULSE PP021 FG6 PS011 12-020 XC081 17-310 
A1T2J02 -ROS CYCLE MODE PK011EN9 PK011 12-020 XC081 17-700 
A1T2J04 +ROS STOP MODE PK011CK2 PK011 12-020 A2D2D05 -25 NS TAP AA021CA4 XC061 13-190 
A1T2J05 +ROS STEP MODE PK011FK2 PK011 12-020 XC061 13-260 
A1T2J06 +STOP CONDITIONS PK035GK6 PK035 13-240 A2D2D06 -DEVICE BUS IN 7 PRIMARY XC081DA8 XC011 17-160 
A1T2J10 +ANY ALU HDW ERROR PP031GM6 PS011 12-020 XC081 17-310 
A1T2J11 -START/STEP SW NO PS031AB4 PS011 12-020 XC011 17-700 
A1T2M02 -LS OR DE 0 OR 2 PP051BB2 PK031 12-020 A2D2D07 -DEVICE BUS IN 5 TO DF XC031BK2 XC031 16-220 
A1T2M03 -LS OR DE 4 OR 8 PP051DB2 PK031 12-020 A2D2D10 -DEVICE BUS IN 1 XC081DD2 XC021 15-060 
A1T2M04 -LS OR DE 6 OR 10 PP051FB2 PK031 12-020 SECONDARY 
A1T2M06 -GATE CBI TO CE ENTRY PR181EK6 PK031 12-020 XC081 17-050 
A1T2M07 +REGISTER TEST PK081 BN2 PK031 12-020 XC021 17-160 
A1T2M08 +CE RESET SWITCH PSOllDM6 PS011 12-020 XC081 17-310 

PS011 13-010 XC081 17-700 
A1T2M11 +SINGLE STEP OR START ALU PS011EA2 PS011 12-020 A2D2D11 -GATE PRIMARY RECEIVERS XC131GE6 XC011 16-200 
A1T2P03 -LS OR DE 5 OR 9 PP051DD2 PK031 12-020 XC011 17-310 
A1T2P04 -LS OR DE 7 OR 11 PP051 FD2 PK031 12-020 A2D2D13 -GATE SECONDARY RECEIVERS XC131GA6 XC021 16-200 
A1T2P05 -GATE CE REGS TO CE ENTRY PR181DJ6 PK031 12-020 XC021 17-310 
A1T2Pl1 +SET IC PS011GM2 PS011 12-020 A2D2G04 +RESET ALU2 IC XC032CG4 XC061 13-190 
A1T2S07 -COMPARE EQUAL PK021GG6 PK021 12-020 XC061 13-420 
A1T2S09 -CE STATUS ADVANCE CMND PK021GL6 PK021 12-020 A2D2G08 -DEVICE BUS IN 4 PRIMARY XC081DA5 XC011 15-060 

PK021 13-050 XC011 17-160 
A1T2Sl0 -4 BIT BUS OA,OR 8 PK035GB2 PK021 12-020 XC081 17-310 
A1T2S11 -4 BIT BUS 2,6,OR 10 PK035GF2 PK021 12-020 XC001 17-700 
A1T2S13 +CE BUS OUT PARITY GOOD PK031AK6 PK031 12-020 A2D2G10 -DEVICE BUS IN 5 PRIMARY XC081DA6 XC011 17-160 
A1T2U06 +CE ENTRY BIT P PK031GK2 PK031 12-020 XC081 17-310 
A1T2U10 -4 BIT BUS l,5,OR 9 PK035GD2 PK021 12-020 XC011 17-700 
A1T2U11 -4 BIT BUS 3,7,OR 11 PK035GH2 PK021 12-020 A2D2G12 -INTERRUPT XC031BB2 XC031 13-050 
A1T2U13 -CE STATUS IN PR181EF6 PK021 12-020 XC031 16-200 
A1U2Gl0 -50 NS TAP POWERED ALU1 AB041CD6 PP021 12-020 XC031 16-220 
A1U2G1l -50 NS TAP POWERED AA041CD6 PP021 12-020 A2D2G13 -DEVICE BUS IN 3 PRIMARY XC081DA4 XC011 15-060 
A1U2G13 -4 BIT BUS 3,7,OR 11 PK035GH2 PR141 12-020 XC011 17-160 
A1U2M02 -4 BIT BUS 1,S,OR 9 PK035GD2 PR141 12-020 XC081 17-310 
A1U2Ml0 +ROS STEP MODE PK011PK2 PP021 12-020 XC011 17-700 
A1U2P02 -4 BIT BUS OA,OR 8 PK035GB2 PR141 12-020 A2D2J02 -DEVICE BUS IN 1 TO OF XC031CF2 XC031 15-020 
A1U2P03 -4 BIT BUS 2,6,OR 10 PK035GF2 PR141 12-020 XC031 16-220 
A1U2P10 +ROS STOP MODE PK011CK2 PR141 12-020 A2D2J03 -DEVICE BUS IN 2 TO OF XC031BG2 XC031 16-220 
A1U2S02 -SELECT ROS ADR PK011CB6 PP021 12-020 A2D2J04 -DEVICE BUS IN 3 TO OF XC031BH2 XC031 16-220 
A1U2S09 +SET IC PS011GM2 PR141 12-020 A2D2J05 -DEVICE BUS IN 0 TO DF XC031BE2 XC031 16-220 
A1U2S10 -CE COMPARE SAMPLE ALU2 A021FH2 PP021 12-020 A2D2J06 -DEVICE BUS IN 2 PRIMARY XC081DA3 XC011 15~060 
A1U2S12 -PANEL ENABLE PK011EK6 PP021 12-020 XC011 17-160 
A1U2S13 -CE COMPARE SAMPLE ALUl AB021FH2 PP021 12-020 XC081 17-310 
A1U2U06 -STOP ON HDW ERROR PR181EN6 PP021 12-020 XC011 17-700 
A1U2U07 -CE SELECT REG PULSE PP021FG6 PP021 12-020 A2D2J07 +METER FREE RUN CHAN B XC031BC6 XC031 17-160 

PP021 16-000 A2D2J09 -DEVICE BUS IN 1 PRIMARY XC081DA2 XC011 15-060 
PP021 16-220 XC011 17-050 
PP021 17-370 XC081 17-310 

A1U2U10 -COMPARE STOP OR STEP ALU1 PP021EG6 PP021 12-020 XC011 17-700 
PP021 13-090 A2D2J12 -DEVICE BUS IN 6 SECONDARY XC081DD7 XC021 17-160 

A1U2U12 -SELECTED ALU STEP PULSE PP021FL6 PP021 12-020 
A1U2U13 +ANY ALU -HOW ERROR PP031GM6 PP031 12-020 XC081 17-310 

XC021 17-700 
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I XF7320 I 2731047 I -see EC I 84&8Ii8 I ~ Seq 2 of 2 : PertNumber ~ Ht.tory : 1 5ep 79 20-005 C Ca!I¥riIht tM.m.tioneI ......... M ..... i .... Corporation 1976. 1979 

n\ /~ 0 0 0 0 0 .~ 0 1"'1\ 0 ,~ 0 0 0 0 0 0 0 0 0 0 0 0 ~ ~ 
... :) r) 0 0 0 0 0 0 ( . 

J V ~ 'J 0 ~ J r~~ ~ 



( ( ( ( (- (' ( (- ( (~ ( ( (- ( ( ( (- ( (- (- (- <- ( f ( (, (- (- ( (- ( (- ('- ( 

3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-006 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A2D2M03 -DEVICE BUS IN P SECONDARY XCOS1DD9 XC021 15-060 A2E2B12 -BUS OUT 3 XC601DG6 XC601 15-090 
XC021 17-050 A2E2D02 -TUBO BIT 1 FD021GB2 XC091 16-220 
XC021 17-160 A2E2D03 -BUS OUT 1 PRIMARY XC141FC6 XC141 16-190 
XCOSl 17-310 XC141 17-050 
XCOS1 17-700 XC141 17-1S(,) 

A2D2M05 -DEVICE BUS IN 0 PRIMARY XCOS1DAl XCOll 15-060 A2E2D04 -BUS OUT 2 PRIMARY XC141FD6 XC141 16-190 
XCOll 17-160 XC141 17-180 
XC081 17-310 A2E2D05 -TUBO BIT 2 FD021GD2 XC091 16-220 
XCOll 17-700 A2E2D07 -TUBO BIT 3 FD021GE2 XC091 16-220 

A2D2M08 +BLOCK OR ENV LOSS BRANCH CCOllGC6 CC051 17-100 A2E2D09 -BUS OUT 4 PRIMARY XC141CG6 XC141 15-090 
A2D2M09 +DCC ERROR OR SAGC BRANCH BN321GK4 XC041 16-220 XC141 16-190 

BN321 17-080 XC141 17-180 
A2D2Ml0 -DEVICE BUS IN 6 PRIMARY XC081DA7 XC011 17-160 A2E2Dl0 -TUBO BIT 4 FD021GG2 XC091 16-220 

XC081 17-310 A2E2D13 -BUS OUT 4 SECONDARY XC151CG6 XC151 15-090 
XCOll 17-700 XC151 16-190 

A2D2M12 -DEVICE BUS IN 3 SECONDARY XC081 004 XC021 15-060 XC141 17-0S0 
XC021 17-160 XC151 17-1S0 
XC081 17-310 A2E2D13 -BUS OUT 4 XC601DJ6 XC601 15-090 
XCOS1 17-700 A2E2G04 -DE INTERRUPT 7 (OR F) XC581DE8 XC621 16-200 

A2D2P02 -CLK 17 AA041EB6 XC041 16-120 XC621 16-220 
A2D2P03 -DEVICE END IRPT PRIMARY XC081DG3 XCOll 16-200 A2E2G07 -BUS OUT P SECONDARY XC151CA6 XC151 16-190 

XCOll 16-220 XC151 17-050 
A2D2P04 -DEVICE BUS IN 5 SECONDARY XCOS1DD6 XC021 17-160 XC141 17-080 

XCOSl 17-310 XC151 17-180 
XC021 17-700 A2E2GOS -BUS OUT 0 SECONDARY XC151CB6 XC151 15-090 

A2D2P05 -DEVICE BUS IN 0 SECONDARY XCOS1DDl XC021 15-060 XC151 16-190 
XC021 17-160 XC141 17-0S0 
XCOSl 17-310 XC151 17-1S0 
XCOSl 17-700 A2E2GOS -BUS OUT 0 XC601DC6 XC601 15-090 

A2D2P06 -DEVICE BUS IN P TO OF XC031BN2 XC031 16-220 A2E2G09 -BUS OUT 0 PRIMARY XC141CB6 XC141 15-090 
A2D2P07 -ROS REG 5 ALU2 AA071CJ6 XC051 16-120 XC141 16-190 
A2D2Pl0 -DEVICE BUS IN 2 SECONDARY XCOS1DD3 XC021 15-060 XC141 17-1 SO 

XC021 17-160 A2E2J06 -TUBO BIT P BW061GD2 XC091 16-220 
XCOSl 17-310 A2E2J07 -BUS OUT P PRIMARY XC141CA6 XC141 16-190 
XCOSl 17-700 XC141 17~050 

A2D2Pl1 +ROS REG 5 ALU2 AA071CJ2 XC041 16-120 XC141 17-1S0 
A2D2S07 -DEVICE BUS IN P PRIMARY XCOS1DA9 XC011 15-060 A2E2J09 -TUBO BIT 0 FD021GA2 XC091 16-220 

XCOll 17-050 A2E2J13 -DE INTERRUPT 3 (OR B) XC581DE4 XC621 16-200 
XCOll 17-160 XC621 16-220 
XCOSl 17-310 A2E2M03 -DE INTERRUPT 1 (OR 9) XC581DE2 XC621 16-200 
XCOll 17-700 XC621 16-220 

A2D2S10 + TM CONFIGURATION CC001GE4 XC051 17-180 A2E2M07 -BUS OUT 5 SECONDARY XC151FH6 XC151 16-190 
A2D2S11 -DEVICE OPERATING SECONDARY B XCOS1BH2 XC021 16-200 XC141 17-080 

XC551 16-220 XC151 17-1 SO 
A2D2S12 -EOD OR CRC OK DOT BK041Fl6 XC041 17-150 A2E2MOS -BUS OUT 6 SECONDARY XC151FJ6 XC141 15-090 
A2D2U04 -FB DATA OR ALL ONES CB121FK4 XC051 17-100 XC151 16-190 
A2D2U06 -ROS REG 6 ALU2 AA071CL6 XC041 16-120 XC141 17-080 
A2D2U07 -DEVICE END IRPT SECONDARY XC081DG6 XC021 16-200 XC151 17-1S0 

XC021 16-220 A2E2M08 -BUS OUT 6 XC601DM6 XC601 15-090 
A2D2Ul1 +ROS REG 6 ALU2 AA071CL2 XC051 16-120 A2E2M09 -BUS OUT 6 PRIMARY XC141 FJ6 XC141 15-090 
A2D2U13 -IBG BRANCH CC001FC2 XC051 16-190 XC141 16-190 

CC001 17-150 XC141 17-1 SO 
A2E2B03 -BUS OUT 1 SECONDARY XC151FC6 XC151 16-190 A2E2P02 -BUS OUT 7 PRIMARY XC141CK6 XC141 15-090 

XC151 17-050 XC141 16-190 
XC141 17-0S0 XC141 17-180 
XC151 17-1S0 A2E2P03 -DE INTERRUPT 5 (OR D) XC581DE6 XC621 16-200 

A2E2B04 -BUS OUT 2 SECONDARY XC151FD6 XC151 16-190 XC621 16-220 
XC141 17-0S0 A2E2P06 -TUBO BIT 5 D021GH2 XC091 16-220 
XC151 17-180 A2E2P07 -BUS OUT 5 PRIMARY XC141 FH6 XC141 16-190 

A2E2B09 -BUS OUT 3 PRIMARY XC141CF6 XC141 15-090 XC141 17-180 
XC141 16-190 A2E2P09 -TUBO BIT 6 FD021GK2 XC091 16-220 
XC141 17-1S0 A2E2P13 - TUTAG BIT 7 MOVE FD041GG6 XC121 16-170 

A2E2B12 -BUS OUT 3 SECONDARY XC151CF6 XC151 15-090 A2E2S02 -DE INTERRUPT 4 (OR C) XC5S1DE5 XC621 16-200 
XC151 16-190 XC621 16-220 
XC141 17-0S0 A2E2S05 -DE INTERRUPT 2 (OR A) XC5S1 DE3 XC621 16-200 
XC151 17-180 XC621 16-220 
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3803-2 CROSS-REFERENCE, PINS TO lOGICS 20-007 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A2E2S10 -TUBO BIT 7 FD021GL2 XC091 16-220 A2L2G02 +XFR LSR2 TO TU TAGS AA171EM2 AA171 13-240 
A2E2S12 -DE INTERRUPT 0 (OR 8) XC581 DE1 XC621 16-200 A2L2G03 +ROS REG 10 MASK ALU2 AA051CE6 AA181 13-190 

XC621 16-220 A2L2G04 +ROS REG 9 MASK ALU2 AA051CC6 AA181 13-190 
A2E2U06 -DE INTERRUPT 6 (OR E) XC581DE7 XC621 16-200 A2L2G05 +ROS BIT 10 QA011DK4 AA051 16-080 

XC621 16-220 A2L2G11 -SPARE XFR 18 AA171EK6 AA171 17-010 
A2E2U11 -BUS OUT 7 SECONDARY XC151CK6 XC151 15-090 A2L2G12 +INST COUNT 10 ALU2 AA185CH4 AA185 13-190 

XC151 16-190 A2L2G13 +INST COUNT 9 ALU2 AA185CE4 AA185 13-190 
XC141 17-080 A2L2J03 +ROS BIT 11 QA011DM4 AA051 16-080 
XC151 17-180 A2L2J04 +ROS REG 11 MASK ALU2 AA051CG6 AA181 13-190 

A2E2U11 -BUS OUT 7 XC601DN6 XC601 15-090 A2L2J05 +ROS BIT 9 QA011DH4 AA051 16-080 
A2H2M02 +ROS BIT P1 ROS X QA091AA6 QA091 13-190 A2L2J06 +ROS BIT 8 QA011DF4 AA051 16-080 
A2H2M03 +ROS BIT 15 ROS X QA091E'J6 QA091 13-190 A2L2J13 +INST COUNT 11 ALU2 AA185CL4 AA185 13-190 
A2H2P02 +ROS BIT P2 ROS X QA091EL6 QA091 13-190 A2L2M02 +INST COUNT 12 ALU2 AA185FB4 AA185 13-190 
A2H2P04 +ROS BIT 14 ROS X QA091EG6 QA091 13-190 A2L2M03 +INST COUNT 13 ALU2 AA185FE4 AA185 13-190 
A2H2P05 +ROS BIT 13 ROS X QA091EE6 QA091 13-190 A2L2M04 +XFR OPER AA101AM4 AA171 13-190 
A2H2P06 +ROS BIT 12 ROS X QA091EC6 QA091 13-190 A2L2M05 +ROS REG 8 MASK ALU2 AA051CA6 AA181 13-190 
A2H2P07 +ROS BIT 11 ROS X QA091EA6 QA091 13-190 A2L2M12 +CLK NOT CE CYCLE L2 ALU2 AA041BJ2 AA051 16-080 
A2H2P09 +ROS BIT 10 ROS X QA091CL6 QA091 13-190 A2L2P02 +INST COUNT 15 ALU2 AA185FL4 AA185 13-190 
A2H2P10 +ROS BIT 9 ROS X QA091CJ6 QA091 13-190 A2L2P03 +INST COUNT 14 ALU2 AA185FH4 AA185 13-190 
A2H2P11 +ROS BIT 8 ROS X QA091CG6 QA091 13-190 A2L2P11 +INST COUNT 8 ALU2 AA185CB4 AA185 13-190 
A2H2U02 +ROS BIT 7 ROS X QA091CE6 QA091 13-190 A2L2S04 -ROS REG 8 ALU2 AA051CA2 AA185 16;100 
A2H2U03 +ROS BIT 6 ROS X QA091CC6 QA091 13-190 AA185 16-110 
A2H2U04 +ROS BIT 5 ROS X QA091CA6 QA091 13-190 A2L2U04 -BOC MET ALU2 AA271CM2 AA101 16-080 
A2H'2U05 +ROS BIT 4 ROS X QA091AL6 QA091 13-190 A2M2B02 - PAGE BIT 6 ALU2 AA111 EC6 AA111 13-190 
A2H2U10 +ROS BIT 3 ROS X QA091AJ6 QA091 13-190 A2M2B04 -PAGE BIT 4 ALU2 AA111EA6 AA111 13-190 
A2H2U11 +ROS BIT 2 ROS X QA091AG6 QA091 13-190 A2M2B05 -PAGE BIT 5 ALU2 AA111EB2 AA111 13-190 
A2H2U12 +ROS BIT 1 ROS X QA091AE6 QA091 13-190 A2M2B10 +ROS REG 0 ALU2 AA071CA2 AA071 13-190 
A2H2U13 +ROS BIT 0 ROS X QA091AC6 QA091 13-190 A2M2B11 -LSR DECODE 5 ALU2 AA071CL6 AA071 13-190 w / 0 EC733838 
A2K2B09 +20.48 MHZ BS011GJ2 AA011 13-190 A2M2B12 -LSR DECODE 6 ALU2 AA071 EL6 AA071 13-190 w/o EC733838 
A2K2D10 -RESET OR TRAP ALU2 AA011BL2 AA031 13-190 A2M2B13 -ROS REG 4 ALU2 AA071CH6 AA071 13-190 

AA011 16-000 AA071 16-090 
A2K2D12 +SYSTEM RESET AA011BL6 AA021 13-190 AA071 16-120 
A2K2G!)3 +CLK 1 NOT CE CYC L2 ALU2 AA041BJ2 AA041 13-190 A2M2D05 -ROS REG 5 ALU2 AA071CJ6 AA071 13-190 
A2K2G09 +CLK 4 ALU2 L1 AA041GF2 AA041 13-420 AA071 16Q20 
A2K2G12 -0 NS TAP AA021AC6 AA021 13-000 A2M2D07 -ROS REG 7 ALU2 AA071CN6 AA071 13-190 

AA021 13-190 AA071 16-120 
AA021 16-000 A2M2D09 - ROS REG 6 ALU2 AA071CL6 AA071 13-190 

A2K2J02 -CE COMPARE SAMPLE ALU2 AA021FH2 AA021 12-020 AA071 16-120 
A2K2J05 +CLK 1 NOT CE CYC L 1 ALU2 AA041BG2 AA041 13-190 A2M2D10 -ROS REG 3 ALU2 AA071DD2 AA071 13-190 
A2K2J10 +5.12 MHZ BS011EH6 AA031 13-190 AA071 16-120 
A2K2M08 +CLK 6 ALU2 AA041GD6 AA041 13-190 A2M2D11 +BRANCH MET ALU2 XC032CD4 AA271 16-090 

AA041 13-420 A2M2D13 -LSR DECODE 4 ALU2 AA071AL6 AA071 13-190 w/o EC733838 
AA011 13-190 A2M2G02 -LSR DECODE 7 ALU2 AA071GL6 AA071 13-191 w/o EC733838 
AA011 13-420 A2M2G04 -BU OPERATION ALU2 AA111 BF6 AA111 13-190 

A2K2P04 -150 NS TAP AA021AJ6 AA021 12-020 A2M2G05 +ROS BIT 1 QA011BD4 AA061 16-090 
AA041 13-190 A2M2G07 +ROS BIT 0 QA011BB4 AA061 16-090 

A2K2P12 -100 NS TAP AA021AG6 AA021 12-020 A2M2G10 +ROS BIT P1 QA011FK4 AA071 16-090 
A2K2U07 -75 NS TAP AA021AF6 AA041 13-190 A2M2G12 -XFR OPERATION ALU2 AA111BM6 AA111 13-190 
A2K2U11 +RESET HI ORDER ROS L2 AA021EM6 AA021 13-190 A2M2J02 +ROS BIT 3 QA011BH4 AA061 16-090 
A2L2B02 +ROS REG 14 MASK ALU2 AA051FL6 AA181 13-190 A2M2J04 -BU OR BOC ALU2 AA111CG2 AA111 13-190 
AlL2B03 +ROS REG 15 MASK ALU2 AA051FN6 AA181 13-190 A2M2J06 +ROS BIT 2 QA011BF4 AA061 16-090 
A2L2B04 +ROS BIT 14 QA011FF4 AA051 16-080 A2M2J11 +CLK 1 NOT CE CYC L 1 ALU2 AA041BG2 AA071 16-090 
A2L2B06 +ROS BIT 12 QA011FB4 AA051 16-080 A2M2J12 -ADD OPERATION ALU2 AA111EL6 AA111 13-190 
A2L2B07 +ROS REG 12 MASK ALU2 AA051FG6 AA181 13-190 A2M2J13 -STORE OPERATION ALU2 AA111BK6 AA111 13-190 
A2L2B09 -150 NS TAP AA021AJ6 AA101 16-080 A2M2M09 -BOC OPERATION ALU2 AA111BH6 AA111 13-190 
A2L2B10 +ROS REG 13 MASK ALU2 AA051FJ6 AA181 13-190 A2M2M13 +LSR ADDRESS BIT 2 ALU2 AA071CM2 AA071 13-190 with EC733838 
A2L2B12 +XFR LSR2 TO XOUTA AA171GC2 AA171 13-430 A2M2M13 -LSR DECODE 2 ALU2 AA071EJ6 AA071 13-190 w / 0 EC733838 
A2L2B13 +XFR LSR2 TO STAT AA171EJ2 AA171 13-190 A2M2P02 -LOGIC OPERATION ALU2 AA111FN6 AA111 13-190 

AA171 13-420 A2M2P03 + 7 TRK JMPR - SEE REF PAGE AA005001 AA131 15-060 
A2L2D02 +ROS BIT 16 QA011FH4 AA051 16-080 A2M2P04 +ROS REG 5 ALU2 AA071CJ2 AA071 13-420 
A2L2D05 +ROS BIT P2 QA011FM4 AA101 16-080 A2M2P06 -PAGE BIT 7 ALU2 AA111ED6 AA111 13-190 
A2L2D11 +XFR LSR2 TO XOUTB AA171GF2 AA171 13-430 A2M2P09 -ROS REG 0 AND 1 ALU2 AA111EJ6 AA111 13-190 

A2M2P12 -ROS REG 0 AND 2 ALU2 AA111EG6 AA111 13-190 
A2M2P13 -LSR DECODE 1 ALU2 AA071CJ6 AA071 13-190 w /0 EC733838 
A2M2P13 +LSR ADDRESS BIT 4 ALU2 AA071CK2 AA071 13-190 with EC733838 
A2M2S05 -LSR DECODE 2 ALU2 AA191CE6 AA191 13-190 w/o EC733838 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-008 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

A2M2S07 -LSR DECODE 3 ALU2 AA191CF6 AA191 13-190 wfo EC733838 A2P4Jll -BRANCH ERROR ALUl AB151GJ6 AB471 16-050 
A2M2S09 -LSR DECODE 5 ALU2 AA191CJ6 AA191 13-190 w / 0 EC733838 A2Q2B02 +REGISTER IN BIT 1 ALUl AB441G06 AB441 16-040 
A2M2S12 +ROS BIT 6 QA0110B4 AA061 16-090 A2Q2B03 -STAT BIT 1 START WR/RO AA141GF6 AA141 16-170 
A2M2U02 -LSR DECODE 0 ALU2 AA071AJ6 AA071 13-190 w/o EC733838 AA141 17-170 
A2M2U02 +LSR ADDRESS BIT 8 ALU2 AA071CH2 AA071 13-190 with EC733838 A2Q2B05 +REGISTER IN BIT 0 ALUl AB441GB6 AB441 16-040 
A2M2U03 +LSR ADDRESS BIT 1 ALU2 AA071CN2 AA071 13-190 ~ith EC733838 A2Q2002 +STAT 0 ALU2 TO ALUl AA141EL2 AA141 13-190 
A2M2U03 -LSR DECODE 3 ALU2 AA071GJ6 AA071 13-190 w/o EC733838 A2Q2003 +REGISTER IN BIT 2 ALUl AB441GE6 AB441 16-040 

AA071 13-220 w / 0 EC733838 A2Q2004 -STAT BIT 0 TAPE OP TO AA141G06 AA141 13-380 
A2M2U04 +ROS BIT 4 QA011BK4 AA061 16-090 AIUl 
A2M2U05 -LSR DECODE 1 ALU2 AA191CC6 AA191 13-190 w/o EC733838 A2Q2006 +REGISTER IN BIT 3 ALUl AB441GG6 AB441 16-040 
A2M2U06 -LSR DECODE 7 ALU2 AA191CM6 AA191 13-190 w/o EC733838 A2Q2011 -B BUS 7ALU2 AA411FM4 AA411 13-420 
A2M2U07 -LSR DECODE 0 ALU2 AA191CB6 AA191 13-190 w/o EC733838 A2Q2G09 -XOUTA BIT 1 ALU2 TO OF AA141GB2 AA141 17-170 
A2M2U09 +ROS BIT 7 QA011 004 AA061 16-090 A2Q2Gl1 +REGISTER IN BIT 6 ALUl AB441GL6 AB441 16-040 
A2M2Ul0 -LSR DECODE 6 ALU2 AA191CL6 AA191 13-190 w/o EC733838 A2Q2G12 +REGISTER IN BIT 4 ALUl AB441GH6 AB441 16-040 
A2M2Ull +ROS BIT 5 QAOllBM4 AA061 16-090 A2Q2G13 +REGISTER IN BIT 7 ALUl AB441GN6 AB441 16-040 
A2M2U12 -LSR DECODE 4 ALU2 AA191CH6 AA191 13-190 w / 0 EC733838 A2Q2J04 -XOUTA BIT 5 ALU2 TO OF AA141C02 AA141 16-170 
A2N2Bll -B BUS PARITY ERROR ALU2 AA2610K6 AA261 16-100 A2Q2J07 -STAT BIT 0 TAPE OP TO OF AA141GE6 AA141 13-380 
A2N2B12 +REGISTER IN BIT 7 ALU2 AA431GN6 AA211 16-110 A2Q2Jl1 +REGISTER IN BIT 5 ALUl AB441GK6 AB441 16-040 
A2N2D06 +CLK 16 ALU2 AA041AH2 AA261 16-110 A2Q2M05 -STAT B ALU2 TO ALUl AA141GK6 AA141 13-420 
A2N2D09 +REGISTER IN BIT P ALU2 AA431GA6 AA261 16-110 A2Q2M09 -STAT 0 ALU2 TO ALUl AA141GM6 AA141 13-190 
A2N2G02 -B BUS 7 ALU 2 AA231 FK6 AA261 13-420 AA141 13-420 

AA261 16-100 A2Q2S11 -XOUTA BIT 2 ALU2 TO OF AA141EB6 AA141 16-170 
A2N2G03 -B BUS 2 ALU2 AA221FG6 AA261 16-100 A2Q2S12 +REGISTER IN BIT P ALUl AB441GA6 AB441 16-040 
A2N2G04 -B BUS 1 ALU2 AA221F06 AA261 16-100 A2R2B04 -CTI BIT 7 OP IN FC161GM2 FC161 13-210 
A2N2G07 -B BUS 0 ALU2 AA221FA6 AA261 16-100 FC161 13-250 
A2N2G08 +REGISTER IN BIT 5 ALU2 AA431GK6 AA211 16-110 A2R2B05 +TUBO BIT 2 BW071G06 F0021 16-160 
A2N2G09 -0 BUS 0 ALU2 AA201FB6 AA261 16-110 F0021 16-180 
A2N2Gll -0 BUS 6 ALU2 AA211 FJ6 AA261 16-110 F0021 16-210 
A2N2G12 -CHK B BUS ON EXT XFR AA171A06 AA261 16-100 A2R2B07 -TUBO BIT 4 F0021GG2 F0021 16-160 
A2N2G13 +REGISTER IN BIT 4 ALU2 AA431GH6 AA211 16-110 F0021 16-180 
A2N2J03 +REGISTER IN BIT 6 ALU2 AA431GL6 AA211 16-110 F0021 16-190 
A2N2J04 -B BUS 5 ALU2 AA231F06 AA261 16-100 F0021 16-210 
A2N2J05 -B BUS 6 ALU2 AA231FG6 AA261 16-100 F0021 17-180 
A2N2J06 -B BUS 4 ALU2 AA231FA6 AA261 16-100 A2R2B09 + TUBO BIT 5 BW081G06 F0021 16-160 
A2N2J07 -B BUS 3 ALU2 AA221FK6 AA261 16-100 F0021 16-180 
A2N2J09 -0 BUS 7 ALU2 AA211FM6 AA261 16-110 F0021 16-210 
A2N2Jl1 +CLK 22 L 1 ALU2 AA041EJ6 AA211 16-110 A2R2Bl0 -TUBO BIT 5 F0021GH2 F0021 16-160 
A2N2J13 -CLK 15 ALU2 AA041GG4 AA191 16-100 F0021 16-180 
A2N2M02 -0 BUS 5 ALU2 AA211 FE6 AA261 16-110 F0021 16-190 
A2N2M05 -0 BUS 4 ALU2 AA211 FB6 AA261 16-110 F0021 16-210 
A2N2M09 +REGISTER IN BIT 2 ALU2 AA431GE6 AA201 16-110 F0021 17-180 
A2N2M13 +REGISTER IN BIT 1 ALU2 AA431G06 AA201 16-110 A2R2Bl1 +CTI BIT 4 SERVICE IN FC161GH2 FC161 13-170 
A2N2P04 +REGISTER IN BIT 3 ALU2 AA431GG6 AA201 16-110 FC161 15-050 
A2N2P05 +CLK 21 ALU2 AA041B02 AA201 16-110 A2R2B12 - TUBO BIT 1 F0021GB2 F0021 16-160 
A2N2P12 -0 BUS 3 ALU2 AA201FM6 AA261 16-110 F0021 16-180 
A2N2P13 -0 BUS 2 ALU2 AA201FJ6 AA261 16-110 F0021 16-190 
A2N2S05 +REGISTER IN BIT 0 ALU2 AA431GB6 AA201 16-110 F0021 16-210 
A2N2U04, -0 BUS 1 ALU2 AA201FE6 AA261 16-110 F0021 17-180 
A2P4B04 -INSTRUCTION CARD ERROR ALU2 AA271GE6 AA461 16-090 A2R2B13 +TUBO BIT 1 BW061GM6 F0021 16-160 
A2P4Bt3 -INSTRUCTION CARD ERROR ALUl AB281GE6 AA471 16-020 F0021 16-180 
A2P4002 -IC ROS REG PARITY ERROR AA181GF6 AA461 16-080 F0021 16-210 
A2P4D04 -0 BUS PARITY ERROR AlU2 AA261GC6 AA461 16-110 A2R2003 - TUTAG BIT 7 MOVE F0041GG6 F0041 13-050 
A2P4006 + TRAP ALU2 LATCH 2 XC032CH4 AA451 13-190 F0041 16-170 
A2P4013 -ALU2 LOCKED STATUS AA451GF2 AA451 13-190 A2R2005 -TUBO BIT 2 F0021G02 F0021 16-160 
A2P4G02 +SYSTEM RESET AB011BL6 AA451 13-010 F0021 16-180 
A2P4G03 +BLOCK ALUl IC AA451GA2 AA451 13-050 F0021 16-190 
A2P4G09 +LOCK ALU2 IC AA451GF6 AA451 13-190 F0021 16-210 
A2P4Gll +XFR SET CHECKOUT ERROR AB181CN2 AB471 16-060 F0021 17-180 
A2P4G12 -0 BUS PARITY ERROR 'ALUl AB271GF4 AA471 16-040 A2R2009 +TUBO BIT 4 BW071GM6 F0021 16-160 
A2P4J02 +XFR SET CHECKOUT ERROR AA171EF2 AA461 16-130 F0021 16-180 
A2P4J03 -HARDWARE ERROR ALUl AA451GA6 AA451 13-010 F0021 16-210 

AA451 13-400 A2R2010 +CTI BIT 6 TO CE FC161GL2 FC161 13-140 
A2P4J04 +BRANCH ERROR ALU2 XC032CE4 AA461 16-120 FC161 13-290 
A2P4J05 -TRAP ALU2 AA451BK2 AA451 13-190 A2R2012 + TUBO BIT 0 BW061GH6 F0021 16-160 

AA451 13-420 F0021 16-180 
A2P4Jl0 -IC ROS REG PARITY ERROR AB191GF6 AB471 16-010 F0021 16-210 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 

CARD PIN 

A2R2D13 

A2R2G02 

A2R2G05 

A2R2G09 

A2R2G10 

A2R2G11 

A2R2G12 

A2R2G13 

A2R2J02 
A2R2J03 

A2R2J05 

A2R2J06 

A2R2J07 

A2R2J10 

A2R2J11 
A2R2J12 
A2R2M03 

A2R2M04 
A2R2M09 

A2R2M12 

A2R2P02 
A2R2P03 
A2R2P04 
A2R2P06 
A2R2P07 
A2R2P13 

A2R2S02 

A2R2S03 

A2R2S04 

A2R2S05 

3103-2/3420 

LINE NAME 

+TUBO BIT 3 

-TUBO BIT 3 

-B BUS 1 ALU2 

-CBI BIT 2 

-CBI BIT 6 

-CBI BIT 5 

+TUBO BIT 6 

-TUBO BIT 6 

+CTI BIT 5 TO CE 
-B BUS 3 ALU2 

-B BUS 2 ALU2 

-TU TAG BIT 6 COMMAND 

-B BUS 0 ALU2 

-CBI BIT 7 

+DATA BUS IN 7 
+DATA BUS IN 3 
+TUBO BIT 7 

+OATA BUS IN 2 
-B BUS 5 ALU2 

-B BUS 4 ALU2 

+BUS IN 5 
+DATA BUS IN 1 
+BUS IN 6 
+DATA BUS IN 4 
+DATA BUS IN 0 
-B BUS 7 ALU2 

-TUBa BIT 7 

-TUBa BIT 0 

-CBI BIT 4 

-CBI BIT 3 
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8000 o o o C· '"". • J 

NET 
NUMBER 

BW071GH6 

F0021GE2 

AA4110C6 

FC171G02 

FC171GJ2 

FC171GH2 

BW081GH6 

F0021GK2 

FC161GJ2 
AA4110K4 

AA411BN4 

FD041GE2 

AA411BK4 

FC171GK2 

BB001FF4 
BB001004 
BW081GM6 

BB001CC4 
AA4110N4 

AA4110M4 

BS071EG7 
BB001BB4 
BS071GK2 
BB001EE4 
BB001AA4 
AA411FM4 

F0021GL2 

FD021GA2 

FC171GG2 

FC171GE2 

o o () 

LOGIC 
PAGE 

F0021 
F0021 
F0021 
F0021 
F0021 
F0021 
F0021 
F0021 
F0021 
F0021 
FC171 
FC171 
FC171 
FC171 
FCU1 
FC171 
F0021 
F0021 
F0021 
F0021 
F0021 
F0021 
F0021 
F0021 
FC161 
F0021 
F0021 
F0021 
F0021 
F0041 
F0041 
F0021 
F0021 
FC171 
FC171 
FC211 
FC211 
F0021 
F0021 
FC211 
F0021 
FD021 
F0021 
F0021 
FC211 
FC211 
FC211 
FC211 
FC211 
F0021 
F0021 
F0021 
F0021 
F0021 
Foo21 
F0021 
FD021 
F0021 
F0021 
FD021 
F0021 
FC171 
FC171 
FC171 
FC171 

o 

I 

MAP 

16-160 
16-180 
16-210 
16-160 
16-180 
16-190 
16-210 
17-180 
16-160 
16-210 
15-080 
15-140 
15-080 
15-140 
15-080 
15-140 
16-160 
16-180 
16-210 
16-160 
16-180 
16-190 
16-210 
17-180 
13-280 
16-160 
16-210 
16-160 
16-210 
15-090 
16-160 
16-160 
16-210 
15-080 
15-140 
15-140 
15-140 
16-160 
16-180 
15-140 
16-160 
16-210 
16-160 
16-210 
15-140 
15-140 
15-140 
15-140 
15-140 
16-160 
16-210 
16-160 
16-180 
16-190 
16-210 
17-180 
16-160 
16-180 
16-190 
16-210 
17-180 
15-080 
15-140 
15-080 
15-140 

() 

COMMENTS 

00 o 

CARD PIN 

A2R2S07 

A2R2S09 

A2R2S11 

A2R2U03 

A2R2U11 
A2T2B03 

A2T2B04 
A2T2004 
A2T2005 

A2T2011 
A2T2G10 

A2T2J10 

A2T2M02 

A2T2M04 

A2T2M10 

A2T2P03 

A2T2P07 

A2T2P09 

A2T2P11 

B2C2B09 

B2C2B11 
B2C2B12 
B2C2006 
B2C2009 
B2C2G02 

B2C2G03 
B2C2G04 
B2C2G07 
B2C2G08 
B2C2G09 

B2C2G11 

B2C2G12 
B2C2G13 
B2C2J03 
B2C2J04 
B2C2J05 
B2C2J06 
B2C2J07 
B2C2J09 

B2C2J11 
B2C2J13 
B2C2M02 

B2C2M05 

B2C2M09 
B2C2M13 

00 o 

LINE NAME 

-CBI BIT 1 

-CBI BIT 0 

-REGISTER TEST 

-B BUS 6 ALU2 

-CTI BIT 5 STATUS IN 
-STAT BIT 1 SENSE 

+STAT BIT 0 ALU1 UNUSED 
-STAT BIT 0 ALU1 TO ALU2 
+STAT BIT 1 SENSE 

-B BUS 7 ALU1 
+STAT BIT 0 ALU1 STOP 
SERV 
-DEVICE BUS IN 3 TO OF 

-DEVICE BUS IN 2 TO OF 

-DEVICE BUS IN 0 TO OF 

-DEVICE BUS IN 5 TO OF 

-DEVICE BUS IN 1 TO OF 

-DEVICE BUS IN 6 TO OF 

-DEVICE BUS IN 7 TO OF 

-DEVICE BUS IN 4 TO OF 

-ALU 0 ALU1 

-B BUS PARITY ERROR ALU1 
+BUS OUT BIT 7 TO ALU1 
+CLK 16 ALU1 
+BUS OUT BIT P TO ALU1 
-B BUS 7 ALU1 

-B BUS 2 ALU1 
-B BUS 1 ALU1 
-B BUS 0 ALU1 
+BUS OUT BIT 5 TO ALU1 
-0 BUS 0 ALU1 

-0 BUS 6 ALU1 

-CHK B BUS ON EXT XFR 
+BUS OUT BIT 4 TO ALU1 
+BUS OUT BIT 6 TO ALU1 
-B BUS 5 ALU1 
-B BUS 6 ALU1 
-B BUS 4 ALU1 
-B BUS 3 ALU1 
-0 BUS 7 ALU1 

+CLK 22 L1 ALU1 
-CLK 15 
-0 BUS 5 ALU1 

-0 BUS 4 ALU1 

+BUS OUT BIT 2 TO ALU1 
+BUS OUT BIT 1 TO ALU1 

0000 o 

NET 
NUMBER 

FC171GB2 

FC171GA2 

FC161GN4 

AA411 FK4 

FC161GJ6 
AB141GF6 

AB141GD2 
AB141FD2 
AB141GF2 

AB421FM6 
AB141GE2 

XC032AH4 

XC032AF4 

XC032AD4 

XC032AK4 

XC032AE4 

XC032AL4 

XC032AM4 

XC032AJ4 

AB271FE6 

AB271DK6 
AB451FM6 
AB041AH2 
AB451 FN4 
AB241FK6 

AB231FG6 
AB231 FD6 
AB231FA6 
AB451FK6 
AB211FB6 

AB221FJ6 

AB181AD6 
AB451FJ6 
AB451FLll 
AB241F06 
AB241FG6 
AB241FA6 
AB231FK6 
AB221FM6 

AB041EJ6 
AB041GG6 
AB221FE6 

AB221FB6 

AB451FG6 
AB451FF6 

o o 

LOGIC 
PAGE 

FC171 
FC171 
FC171 
FC171 
FC161 
FC161 
F0021 
FD021 
FC161 
AB141 
AB141 
AB141 
AB141 
AB141 
AB141 
AB421 
AB141 

FD011 
FD011 
FD011 
FD011 
FD011 
F0011 
FD011 
FD011 
FD011 
FD011 
FD011 
FD011 
FD011 
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FD011 
FD011 
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AB271 
AB271 
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AB271 
AB271 
AB241 
AB271 
AB271 
AB271 
AB271 
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AB271 
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AB271 
AB271 
AB221 
AB221 
AB271 
AB271 
AB271 
AB271 
AB201 
AB221 
AB221 
AB201 
AB201 
AB271 
AB201 
AB271 
AB211 
AB211 
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MAP 

15-080 
15-140 
15-080 
15-140 
13-320 
13-340 
16-160 
16-210 
15-080 
15-100 
15-140 
13-440 
13-440 
13-380 
15-140 
13-320 
13-470 

16-160 
16-210 
16-160 
16-210 
16-160 
16-210 
16-160 
16-210 
16-160 
16-210 
16-160 
16-210 
16-160 
16-210 
16-160 
16-210 
13-220 
13-380 
16-030 
16-040 
16-040 
16-040 
13-320 
16-030 
16-030 
16-030 
16-030 
16-040 
13-320 
16-040 
13-320 
16-040 
16-030 
16-040 
16-040 
16-030 
16~030 
16-030 
16-030 
13-320 
16-040 
16-040 
16-030 
13-320 
16-040 
13-320 
16-040 
16-040 
16-040 
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3803-2 CROSS-REFERENCE, PINS TO lOGICS 20-010 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

B2C2P04 +BUS OUT BIT 3 TO ALUl AB451FH6 AB211 16-040 B2D2S07 -LSR DECODE 3B ALUl AB201CF6 AB201 13-090 w/o EC733838 
B2C2P05 +CLK 21 ALUl AB041BD2 AB221 16-040 B2D2S09 -LSR DECODE 5B ALUl AB201CJ6 AB201 13-090 w / 0 EC733838 
B2C2P12 -D BUS 3 ALUl AB211FM6 AB201 13-320 B2D2S12 +ROS BIT 6 OB011DB4 AB051 16-020 

AB271 16-040 B2D2U02 -LSR DECODE 0 ALUl AB071AJ6 AB071 13-090 w / 0 EC733838 
B2C2P13 -D BUS 2 ALUl AB211FJ6 AB201 13-320 B2D2U02 +LSR ADDRESS BIT 8 ALUl AB071CH2 AB071 13-090. with EC733838 

AB271 16-040 B2D2U03 +LSR ADDRESS BIT 1 ALUl AB071CN2 AB071 13-090 with EC733838 
B2C2S05 +BUS OUT BIT 0 TO ALUl AB451FE6 AB211 16-040 B2D2U03 -LSR DECODE 3 ALUl AB071GJ6 AB071 13-090 w / 0 EC733838 
B2C2U04 -D BUS 1 ALUl AB211FE6 AB201 13-320 AB071 13-240 w/o EC733838 

AB271 16-040 B2D2U04 +ROS BIT 4 OB011BK4 AB051 16-020 
B2D2802 -PAGE BIT 6 ALUl ABlllEC6 ABll1 13-090 B2D2U05 -LSR DECODE lB ALUl AB201CC6 AB201 13-090 w /0 EC733838 
B202B04 -PAGE BIT 4 ALUl AB111EA6 ABlll 13-090 B2D2U06 -LSR DECODE 7B ALUl AB071AK6 AB071 16-170 with EC733838 
8202B05 -PAGE BIT 5 ALUl AB111EB2 AB111 13-090 B2D2U06 -LSR DECODE 7B ALUl AB201CM6 AB201 13-090 w / 0 EC733838 
8202B09 +ROS REG 3 ALUl AB071DD6 AB071 13-370 B2D2U07 -LSR DECODE OB ALUl AB201CB6 AB201 13-090 w / 0 EC733838 
B2D2Bl0 +ROS REG 0 ALUl AB071CA2 AB071 13-090 AB201 13-190 W / 0 EC733838 

AB071 13-190 B2D2U09 +ROS BIT 7 OB011DD4 AB051 16-020 
8202Bll -LSR DECODE 5 ALUl AB071CL6 AB071 13-090 W / 0 EC733838 B2D2Ul0 -LSR DECODE 6B ALUl AB201CL6 AB201 13-090 W / 0 EC733838 

AB071 13-320 w/o EC733838 B2D2Ull +ROS BIT 5 OBOllBM4 AB051 16-020 
B202B12 -LSR DECODE 6 ALUl AB071EL6 AB071 13-090 W / 0 EC733838 B2D2U12 -LSR DECODE 4B ALUl AB201CH6 AB201 13-090 W / 0 EC733838 
B202B13 -ROS REG 4 ALUl AB071CH6 AB071 13-090 AB201 13-250 W / 0 EC733838 

AB071 16-020 B2E2B02 +ROS REG 14 MASK ALUl AB061 FL6 AB061 13-090 
AB071 16-050 B2E2B03 +ROS REG 15 MASK ALUl AB061 FN6 AB061 13-090 

B202D05 -ROS REG 5 ALUl AB071CJ6 AB071 13-090 B2E2B04 +ROS BIT 14 OBOllFF4 AB061 16-010 
AB071 16-050 B2E2B05 +ROS BIT 12 OBOllFB4 AB061 16-010 

B202007 -ROS REG 7 ALUl AB071CN6 AB071 13-090 B2E2B07 +ROS REG 12 MASK ALUl AB061 FG6 AB061 13-090 
AB071 16-050 B2E2B09 -150 NS TAP ALUl AB021AJ6 AB101 16-010 

B202009 -ROS REG 6 ALUl AB071CL6 AB071 13-090 B2E2Bl0 +ROS REG 13 MASK ALUl AB061 FJ6 AB061 13-090 
AB071 13-280 B2E2Bl1 +XFR LSR 1 TO CHNL BUS IN AB181CC2 AB181 13-380 
AB071 16-050 B2E2D02 +ROS BIT 15 OBOllFH4 AB061 16-010 

B202Dl0 -ROS REG 3 ALUl AB071DD2 AB071 13-090 B2E2D05 +ROS BIT P2 OBOllFM4 AB10l 16-010 
AB071 13-190 B2E2D09 +ROS BIT 13 OBOll FD4 AB061 16-010 
AB071 13-220 B2E2Dll +XFR XOUTB TO TRAP ALU2 AB181GF2 AB181 13-190 
AB071 16-050 B2E2D12 +XFR LSR 1 TO CHANNEL TAGS AB181CF2 AB181 13-320 

B202011 +BRANCH COND MET ALUl AB151GG6 AB281 16-020 B2E2G03 +ROS REG 10 MASK ALUl AB061CE6 AB061 13-090 
B202D13 -LSR DECODE 4 AB071AL6 AB071 13-090 W / 0 EC733838 B2E2G04 +ROS REG 9 MASK ALUl AB061CC6 AB061 13-090 
B202G02 -LSR DECODE 7 AB071GL6 AB071 13-090 W / 0 EC733838 B2E2G05 +ROS BIT 10 OB011DK4 AB061 16-010 
B202G04 -BU OPERATION ALUl AB111BF6 ABlll 13-090 B2E2G07 +RESET CUE CHAN A AB181GM2 AB181 13-050 
8202G05 +ROS BIT 1 OBOllBD4 AB051 16-020 B2E2G12 +INST COUNT 10 ALUl AB195CH4 AB195 13-090 
8202G07 +ROS BIT 0 OB011BB4 AB051 16-020 AB195 13-140 
B202Gl0 +ROS BIT Pl OBOll FK4 AB071 16-020 B2E2G13 +INST COUNT 9 ALUl AB195CE4 AB195 13-090 
B202G12 -XFR OPERATION ALUl ABlllBM6 ABll1 13-090 B2E2J03 +ROS BIT 11 OBOllDM4 AB061 16-010 

ABlll 13-320 B2E2J04 +ROS REG 11 MASK ALUl AB061CG6 AB061 13-090 
B202J02 +ROS BIT 3 OBOllBH4 AB051 16-020 B2E2J05 +ROS BIT 9 OBOllDH4 AB061 16-010 
B202J04 -BU OR BOC ALUl ABlllCG2 AB111 13-090 B2E2J06 +ROS BIT 8 OB011DF4 AB061 16-010 
B202J06 +ROS BIT 2 OBOllBF4 AB051 16-020 B2E2Jl1 +RESET CUE CHAN B AB181GJ2 AB181 13-200 
B2D2J12 -ADD OPERATION ALUl ABlll EL6 ABlll 13-090 AB181 13-500 

ABlll 13-370 B2E2J12 +XFR B BUS TO IC AB181CJ2 AB181 13-130 
B202J13 -STORE OPERATION ALUl ABlllBK6 ABlll 13-090 B2E2J13 +INST COUNT 11 ALUl AB195CL4 AB195 13-090 

ABlll 13-320 B2E2M02 +INST COUNT 12 ALUl AB195FB4 AB195 13-090 
B202M02 +BUS PARITY OK FCOllGB6 AB131 15-030 B2E2M03 +INST COUNT 13 ALUl AB195FE4 AB195 13-090 
8202M09 -BOC OPERATION ALUl ABlllBH6 ABlll 13-090 AB195 13-220 
B202M13 +LSR ADDRESS BIT 2 ALUl AB071CM2 AB071 13-090 with EC733838 B2E2M05 +ROS REG 8 MASK ALUl AB061CA6 AB061 13-090 
B202M13 -LSR DECODE 2 AB071EJ6 AB071 13-090 W / 0 EC733838 AB061 16-030 
B202P02 -LOGIC OPERATION ALUl ABlllFN6 ABlll 13-090 B2E2M07 -XFR LSR TO A REGISTER AB181CM2 AB181 13-380 
B202P04 +ROS REG 5 ALUl AB071CJ2 AB071 16-050 B2E2M08 -GATE CHAN BUS OUT TO ALU AB181CB6 AB181 16-040 
B202P06 -PAGE BIT 7 ALUl ABlll ED6 ABll1 13-090 B2E2Ml0 -XFR XINB TO LSRl AB181EB6 AB181 13~320 

8202P09 -ROS REG 0 AND 1 ALUl ABlll EJ6 AB111 13-090 B2E2M12 +CLK 1 NOT CE CYC L2 ALUl AB041BJ2 AB101 16-010 
ABlll 13-320 B2E2M13 +INHIBIT RIPPLE BUS CHAN A FC021BB2 AB101 13-380 
AB111 13-380 B2E2P02 +INST COUNT 15 ALUl AB195FL4 AB195 13-090 

B202Pll -GROUP OR DFLER BRANCH FC091GM4 AB131 13-480 B2E2P03 +INST COUNT 14 ALUl AB195FH4 AB195 13-090 
B202P12 -ROS REG 0 AND 2 ALUl ABlllEG6 ABlll 13-090 B2E2Pl1 +INST COUNT 8 ALUl AB195CB4 AB195 13-090 

AB111 13-380 AB195 13-140 
B202P13 -LSR DECODE 1 ALUl AB071CJ6 AB071 13-090 W / 0 EC733838 B2E2P12 -XFR XINA TO LSRl AB181CE6 AB181 13-320 

AB071 13-320 B2E2P13 +INHIBIT RIPPLE BUS CHAN B XM021BB2 AB101 13-380 
B202P13 +LSR ADDRESS BIT 4 ALUl AB071CK2 AB071 13-090 with EC733838 B2E2S04 -ROS REG 8 ALUl AB061CA2 AB181 16-040 

AB071 13-320 B2E2U04 -BOC MET ALUl AB281CM2 AB195 16-010 
B202S05 -LSR DECODE 2B ALUl AB201CE6 AB201 13-090 W / 0 EC733838 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-011 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 
B2F2B02 -50 NS TAP POWERED ALUl AB041CD6 AB041 13-050 B2l2D06 -BUS OUT BIT 1 FC081FD2 FC081 16-040 w/o EC733814 
B2F2B04 +CLK4 ALUl AB041 EC6 AB041 13-220 FC081 17-010 w/o EC733814 

AB041 13-320 B2l2D07 +COMMAND OUT CHAN A GATED FC021FE2 FC151 15-040 with EC733814 
B2F2B09 -20.48 MHZ BSOllGJ6 AB011 13-010 B2l2D09 +CE SERVICE OUT TAG PK081 Fl6 FC151 13-110 with EC733814 
B2F2D05 +RESET HI ORDER ROS AlUl AB031CM6 AB031 13.-090 B2L2Dl0 +CE COMMAND OUT TAG PK081 FJ6 FC151 13-100 with EC733814 
B2F2D06 +CLK 22 L1 AlUl AB041EJ6 AB041 13-320 FC151 15-040 with EC733814 
B2F2DI0 -SYSTEM RESET ABOIIBl2 ABOll 13-010 B2l2D12 +IF BUS OUT 4 CHAN A FC061 DD6 FC071 15-030 w/o EC733814 
B2F2D12 +SYSTEM RESET ABOIIBl6 ABOll 13-010 B2l2D13 +DATA SERVICE ACTIVE FCIIICH2 FC151 13-100 with EC733814 
B2F2G02 +ClK 21 ALUl AB041BD2 AB041 13-320 FC151 17-370 with EC733814 

AB041 13-380 B2l2G03 +IF BUS OUT 6 CHAN A FC061 DD8 FC071 15-030 w/o EC733814 
B2F2G03 +ClK 1 NOT CE CYC l2 ALUl AB041BJ2 AB041 13-090 B2l2G03 +SERVICE OUT CHAN A B CE FC151CF6 FC151 13-100 with EC733814 
B2F2G05 +ClK 1 l3 ALUl AB041Al6 AB041 13-090 FC151 13-280 with EC733814 
B2F2G07 -GATE TRAP PULSE AB031GA6 AB031 13-010 FC151 13-350 with EC733814 
B2F2G08 +ClK 16 ALUl AB041AH2 AB041 13-380 FC151 17-370 with EC733814 
B2F2G12 -0 NS TAP ALUl AB021AC6 AB021 13-000 B2l2G04 -BUS OUT BIT 6 FC081Gl2 FC081 16-040 w/o EC733814 

AB021 16-000 FC081 17-010 w/o EC733814 
B2F2J02 -CE COMPARE SAMPLE AlUl AB021 FH2 AB021 12-020 B2l2G04 -OPERATIONAL IN FC141GK6 FC141 13-210 with EC733814 
B2F2J05 +ClK 1 NOT CE CYC II ALUl AB041BG2 AB041 13-090 FC141 13-250 with EC733814 

AB041 16-020 B2l2G05 -BUS OUT BIT 7 FC081GN2 FC081 16-040 w/o EC733814 
B2F2JI0 +5.12 MHZ BSOI1EH6 AB031 13-010 FC081 17-010 w/o EC733814 
B2F2J12 +125 NS TAP ALUl AB021AH2 AB021 13-320 B2l2G05 +POWER ON RESET FC141FF2 FC141 13-010 with EC733814 
B2F2M02 -ClK 17 DlYD ALUl TP AB041EB6 AB041 16-050 B2l2G08 +BUS OUT 7 CHANNEL B XM071GN2 FC081 17-010 w/o EC733814 
B2F2M03 +ClK 19 ALUl AB041 BB2 AB041 13-370 B2l2G09 +COMMAND OUT OR HIO FC151EN4 FClll 15-040 w/o EC733814 
B2F2M08 +ClK 6 ALUl AB041GD6 AB041 13-090 B2l2GI0 -BUS OUT BIT 4 FC081 FH2 FC081 16-040 w/o EC733814 
B2F2M13 +ClK 8 ALUl AB041GM4 AB041 13-090 FC081 17-010 w/o EC733814 
B2F2P02 +ClK 22 ALUl AB041EG6 AB041 13-320 B2l2Gll -GATE TRAP PULSE AB031GA6 FC141 13-010 with EC733814 

AB041 13-380 B2l2G12 +BUS OUT PARITY ODD CHAN A FC091 GC2 FC151 15-030 with EC733814 
B2F2P04 -150 NS TAP ALUl AB021AJ6 AB021 12-020 B2l2G13 +BUS OUT BIT 3 CHANNEL B XM071GG2 FC081 17-010 w/o EC733814 

AB021 13-370 B2l2J02 -BUS OUT BIT 5 FC081GJ2 FC081 16-040 w/o EC733814 
B2F2P09 -ClK 15 ALU1 AB041GG4 AB041 13-320 FC081 17-010 w/o EC733814 
B2F2P12 -100 NS TAP ALUl AB021AG6 AB021 12-020 B2l2J03 -POWER RESET FC271FF4 FC141 13-010 with EC733814 

AB021 13-090 B2l2J03 +BUS OUT BIT 1 CHANNEL B XM071 FD2 FC081 17-010 w/o EC733814 
B2F2S04 -100-175 NS AB021ED2 AB021 13-320 B2l2J04 +BUS OUT BIT 0 CHANNEL B XM071GC2 FC081 17-010 w/o EC733814 
B2F2S09 -ClK 11 ALUl AB041 BF6 AB041 13-090 FC081 17-010 w/o EC733814 
B2F2S10 -25 NS TAP ALUl AB021CA4 AB021 13-050 B2l2J06 +BUS OUT 6 CHANNEL B XM071Gl2 FC081 17-010 w/o EC733814 
B2F2U07 -75 NS TAP AlU1 AB021AF6 AB041 13-090 B2l2Jl0 +COMMAND OUT CH B GATED XM021FE2 FC151 15-040 with EC733814 

AB021 13-320 B2l2Jll +BUS OUT BIT P CHANNEL B XM071GA2 FC081 17-010 w/o EC733814 
B2H2M02 +ROS BIT Pl ROS X OB091AA6 OB091 13-090 B2l2J12 +BUS OUT BIT 4 CHANNEL B XM071 FH2 FC081 17-010 w/o'EC733814 
B2H2M03 +ROS BIT 15 ROS X OB091EJ6 OB091 13-090 B2l2J12 +BUS OUT PARITY ODD CHAN B XM081GC2 FC151 15-030 with EC733814 
B2H2P02 +ROS BIT P2 ROS X OB091 El6 OB091 13-090 B2l2M03 +BUS OUT 5 CHANNEL B XM071 GJ2 FC081 17-010 w/o EC733814 
B2H2P04 +ROS BIT 14 ROS X OB091 EG6 OB091 13-090 B2l2M04 -BUS OUT BIT P FC081GA2 FC081 16-040 w/o EC733814 B2H2P05 +ROS BIT 13 ROS X OB091 EE6 OB091 13-090 FC081 17-010 w/o EC733814 B2H2P06 +ROS BIT 12 ROS X OB091EC6 OB091 13-090 B2l2M05 +IF BUS OUT 1 CHAN A FC061 DD3 FC071 15-030 w/o EC733814 
B2H2P07 +ROS BIT 11 ROS X OB091EA6 OB091 13-090 B2l2M08 -HARDWARE ERROR AlUl AA451GA6 FC141 13-010 with EC733814 
B2H2P09 +ROS BIT 10 ROS X OB091Cl6 OB091 13-090 B2l2M08 +STAT BIT 0 AlUl STOP SERV AB141GE2 FClll 13-480 w/o EC733814 B2H2PI0 +ROS BIT 9 ROS X OB091CJ6 OB091 13-090 B2l2M09 +IF BUS OUT 3 CHAN A FC061 DD5 FC071 15-030 w/o EC733814 B2H2P11 +ROS BIT 8 ROS X OB091CG6 OB091 13-090 B2l2MI0 +BUS OUT PARITY ODD FC151DD6 FCll1 15-030 w/o EC733814 B2H2U02 +ROS BIT 7 ROS X OB091CE6 OB091 13-090 B2l2Ml1 +BRANCH COND MET ALUl AB151GG6 AB151 13-090 with EC733814 B2H2U03 +ROS BIT 6 ROS X OB091CC6 OB091 13-090 AB151 13-280 with EC733814 B2H2U04 +ROS BIT 5 ROS X OB091CA6 OB091 13-090 AB151 17-370 with EC733814 B2H2U05 +ROS BIT 4 ROS X OB091Al6 OB091 13-090 B2l2M12 +BUS PARITY OK FCII1GB6 FCll1 15-030 w/o EC733814 B2H2UI0 +ROS BIT 3 ROS X OB091AJ6 OB091 13-090 B2l2M13 +IF BUS OUT 0 CHAN A FC061 DD2 FC071 15-030 w/o EC733814 B2H2Ul1 +ROS BIT 2 ROS X OB091AG6 OB091 13-090 B2l2P05 +BUS OUT BIT 2 CHANNEL B XM071GE2 FC081 17-010 w/o EC733814 B2H2U12 +ROS BIT 1 ROS X OB091AE6 OB091 13-090 B2l2P09 -RESET AlUl lC FC141GB6 FC141 13-380 with EC733814 B2H2U13 +ROS BIT 0 ROS X OB091AC6 OB091 13-090 B2l2P12 +RESET AlUl IC FC141 GB2 FC141 13-010 with EC733814 . B2L2B05 -BUS OUT BIT 0 FC081GC2 FC081 16-040 w/o EC733814 FC141 13-380 with EC733814 

FC081 17-010 w/o EC733814 B2l2S02 +DATA SERVICE ACTIVE FCI11CH2 FC111 13-280 w/o EC733814 B2L2B07 -BUS OUT BIT 2 FC081GE2 FC081 16-040 w/o EC733814 B2l2S02 -SUPPRESS OUT A B FC151AD2 FC151 13-310 with EC733814 
FC081 17-010 w/o EC733814 FC151 13-340 with EC733814 B2L2B07 +MACH RESET FC141GF2 FC141 13-010 with EC733814 B2l2S03 +ROS REG 6 ALUl AB071 Cl2 AB171 16-050 with EC733814 B2L2B09 -BUS OUT BIT 3 FC081GG2 FC081 16-040 w/o EC733814 B2l2S04 +IF BUS OUT 2 CHAN A FC061 DD4 FC071 15-030 w/o EC733814 
FC081 17-010 w/o EC733814 B2l2S05 -ADDRESS OUT A B CE AB171CB2 FC141 13-300 with EC733814 B2L2B09 +MACH RESET FC141GH2 FC141 13-320 with EC733814 FC151 13-360 with EC733814 

B2l2S07 -STAT BIT 0 TP OP TO ALUl AA141GD6 FC111 13-100 w/o EC733814 
FCll1 13-480 w/o EC733814 
FCll1 15-030 w/o EC733814 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-012 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER pAGE MAP COMMENTS 

B2L2S07 -ROS REG 6 ALUl AB071CL6 AB161 16-050 with EC733814 B2M2J03 -POWER RESET FC271FF4 FC141 13-010 w/o EC733814 

B2L2S08 -SERVICE IN ClllFG2 FClll 13-240 w/o EC733814 B2M2J03 +BUS OUT 1 CHAN B XM071FD2 FC081 17-010 with EC733814 

FClll 13-480 w/o EC733814 B2M2J04 +BUS OUT 0 CHAN B XMO-11GC2 FC081 17-010 with EC733814 

B2L2S09 +CTI BIT 4 SERVICE IN FC161GH2 FC131 13-480 B2M2J06 +BUS OUT 6 CHAN B XM071GL2 FC081 17-010 with EC733814 

B2L2S10 +IF BUS OUT 7 CHAN A FC061 009 FC071 15-030 w/o EC733814 B2M2Jl0 +COMMAND OUT CH B GATED XM021FE2 FC151 15-040 w/o EC733814 

B2L2S12 +IF BUS OUT P CHAN A FC061 001 FC071 15-030 w/o EC733814 B2M2Jll +BUS OUT P CHAN B XM071GA2 FC081 17-010 with EC733814 

B2L2U02 -COMMAND OUT A B CE FC151AM2 AB171 13-100 with EC733814 B2M2J12 +BUS OUT 4 CHAN B XM071FH2 FC081 17-010 with EC733814 

FC151 13-290 with EC733814 B2M2J12 +BUS OUT PARITY ODD CHAN B XM081GC2 FC151 15-030 w/o EC733814 

FC151 13-330 with EC733814 B2M2M03 +BUS OUT BIT 5 CHANNEL B XM071GJ2 FC081 17-010 with EC733814 

FC151 15-030 with EC733814 B2M2M04 -BUS OUT BIT P FC081GA2 FC081 16-040 with EC733814 

B2L2U04 +IF BUS OUT 5 CHAN A FC061 007 FC071 15-030 w/o EC733814 FC081 17-010 with EC733814 

B2L2U05 -SERVICE RESPONSE FC111GM2 FC11' 15-030 w/o EC733814 B2M2M05 +IF BUS OUT 1 CHAN A FC061 003 FC071 15-030 with EC733814 

B2L2U06 -OVRUN OR ONES OR B2M2M08 -HARDWARE ERROR ALUl AA451GA6 FC141 13-010 w/o EC733814 

RD BFR BRCH FC091GK4 AB161 13-480 with EC733814 B2M2M08 +ST BIT 0 ALU 1 STOP SERV AB141GE2 FClll 13-480 with EC733814 

B2L2U06 +SERVICE IN FClllFG6 FClll 13-170 w/o EC733814 B2M2M09 +IF BUS OUT 3 CHAN A FC061 005 FC071 15-030 with EC733814 

FC111 15-030 w/o EC733814 B2M2Ml0 +BUS OUT PARITY ODD FC151DD6 FCl 1 1 15-030 with EC733814 

B2L2U07 +DATA IN BS041GJ6 FClll 13-480 w/o EC733814 B2M2Mll +BRANCH CONDITION MET ALUl AB151GG6 AB151 13-090 w/o EC733814 

FClll 15-030 w/o EC733814 AB151 13-280 w/o EC733814 
B2L2U09 -STOP STAT TO OF FClllGF2 FClll 13-470 w/o EC733814 AB151 17-370 w/o EC733814 

FClll 16-170 w/o EC733814 B2M2M12 +BUS PARITY OK FClllGB6 FClll 15-030 with EC733814 

B2L2Ull -CTI BIT 7 OP IN FC161GM2 FCll1 15-030 w/o EC733814 B2M2M13 +IF BUS OUT 0 CHAN A FC061 002 FC071, 15-030 with EC733814 
FC10l 15-040 w/o EC733814 B2M2P05 +BUS OUT 2 CHAN B XM071GE2 FC081 17-010 with EC733814 

B2L2U12 +SERVICE IN FOR DATA BS041GG4 FCl 1 1 13-480 w/o EC733814 B2M2P09 -RESET ALUl IC FC141GB6 FC141 13-380 w/o EC733814 
FClll 15-040 w/o EC733814 B2M2P12 +RESET ALUl IC FC141GB2 FC141 13-010 w/o EC733814 
FCll1 17-370 w/o EC733814 FC141 13-380 w/o EC733814 

B2L2U13 -DATA OUT OR SVC RESP BS091CF2 FC111 15-030 w/o EC733814 B2M2S02 +DATA SERVICE ACTIVE FClllCH2 FCll1 13-280 with EC733814 

B2M2B05 -BUS OUT BIT 0 FC081GC2 FC081 16-040 with EC733814 B2M2S02 -SUPPRESS OUT A B FC151AD2 FC151 13-310 w/o EC733814 
FC081 17-010 with EC733814 FC151 13-340 w/o EC733814 

B2M2B07 -BUS OUT BIT 2 FC081GE2 FC081 16-040 with EC733814 B2M2S03 +ROS REG 6 ALUl AB071CL2 AB171 16-050 w/o EC733814 
FC081 17-010 with EC733814 B2M2S04 +IF BUS OUT 2 CHAN A FC06·1DD4 FC071 15-030 with EC733814 

B2M2B07 +MACH RESET FC141GF2 FC141 13-010 w/o EC733814 B2M2S05 -ADDRESS OUT A B CE AB171CB2 FC141 13-300 w/o EC733814 
B2M2B09 -BUS OUT BIT 3 FC081GG2 FC081 17-010 with EC733814 FC151 13-360 w/o EC733814 
B2M2B09 +MACH RESET FC141GH2 FC141 13-320 w/o EC733814 B2M2S07 -STAT BIT 0 TAPE OP TO ALUl AA141GD6 FCl 1 1 13-100 with EC733814 

B2M2B12 +SERVICE OUT CH A B CE FC151CF6 FCll1 15-030 with EC733814 FC111 13-480 with EC733814 
FC101 15-040 with EC733814 FC111 15-030 with EC733814 

B2M2B13 +BUS OUT BIT 7 TO ALUl AB451FM6 AB451 13-320 with EC733814 B2M2S07 -ROS REG 6 ALUl AB071CL6 AB161 16-050 w/o EC733814 
B2M2D06 -BUS OUT BIT 1 FC081FD2 FC081 16-040 with EC733814 B2M2S08 -SERVICE IN FCl 1 1 FG2 FC111 13-240 with EC733814 

FC081 17-010 with EC733814 FC111 1.3-480 with EC733814 
B2M2D07 +COMMAND OUT CH A GATED FC021FE2 FC151 15-040 w/o EC733814 B2M2S09 +CTI BIT 4 SERVICE IN FC161GH2 FC131 13-480 w/o EC733814 
B2M2D09 +CE SERVICE OUT TAG PK081FL6 FC151 13-110 w/o EC733814 B2M2S10 +IF BUS OUT 7 CHAN A FC061 009 FC071 15-030 with EC733814 

B2M2Dl0 +CE COMMAND OUT TAG PK081FJ6 FC151 13-100 w/o EC733814 B2M2S12 +IF BUS OUT P CHAN A FC061 DOl FC071 15-030 with EC733814 
FC151 15-040 w/o EC733814 B2M2U02 -COMMAND OUT A B CE FC151AM2 AB171 13-100 w/o EC733814 

B2M2D12 +IF BUS OUT 4 CHAN A FC061 006 FC071 15-030 with EC733814 FC151 13-290 w/o EC733814 
B2M2D13 +DATA SERVICE ACTIVE FC111CH2 FC151 13-100 w/o EC733814 FC151 13-330 w/o EC733814 

FC151 17-370 w/o EC733814 FC151 15-030 w/o EC733814 
B2M2G03 +IF BUS OUT 6 CHAN A FC061 008 FC071 15-030 with EC733814 B2M2U04 +IF BUS OUT 5 CHAN A FC061 007 FC071 15-030 with EC733814 
B2M2G03 +SERVICE OUT CHAN A B CE FC151CF6 FC151 13-100 w/o EC733814 B2M2U05 -SERVICE RESPONSE FClllGM2 FC111 15-030 with EC733814 

FC151 13-280 w/o EC733814 B2M2U06 -OVRUN OR ONES OR 
FC151 13-350 w/o EC733814 RD BFR BRCH FC091GK4 AB161 13-480 w/o EC733814 
FC151 17-370 w/o EC733814 B2M2U06 +SERVICE IN FClll FG6 FC111 13-170 with EC733814 

B2M2G04 -BUS OUT BIT 6 FC081GL2 FC081 16-040 with EC733814 FCl 1 1 15-030 with EC733814 
FC081 17-010 with EC733814 B2M2U07 +DATA IN BS041GJ6 FClll 13-480 with EC733814 

B2M2G04 -OPERATIONAL IN FC141GK6 FC141 13-210 w/o EC733814 FC111 15-030 with EC733814 
FC141 13-250 w/o EC733814 B2M2U09 -STOP STAT TO OF FCll1GF2 FC111 13~470 with EC733814 

B2M2G05 -BUS OUT BIT 7 FC081GN2 FC081 16-040 with EC733814 FC111 16-170 with EC733814 
FC081 17-010 with EC733814 B2M2Ull -CTI BIT 7 OP IN FC161GM2 FC111 15-030 with EC733814 

B2M2G05 +POWER ON RESET FC141 FF2 FC141 13-010 w/o EC733814 FC101 15-040 with EC733814 
B2M2G08 +BUS OUT BIT 7 CHAN B XM071GN2 FC081 17-010 with EC733814 B2M2U12 -SERVICE IN FOR DATA BS041GG4 FCll1 13-480 with EC733814 
B2M2G09 +COMMAND OUT OR HIO FC151EN4 FC111 15-040 with EC733814 FC111 15-040 with EC733814 
B2M2Gl0 -BUS OUT BIT 4 FC081FH2 FC081 16-040 with EC733814 B2M2U13 -DATA OUT OR SVC RESP BS091CF2 FCll1 15-030 with EC733814 

FC081 17-010 with EC733814 B2N2B13 +IF BUS OUT 3 CHAN B XM055BK5 XM061 15-030 

B2M2Gl1 -GATE TRAP PULSE AB031GA6 FC141 13-010 w/o EC733814 B2N2D04 +IF BUS OUT 4 CHAN B XM055BK6 XM061 15-030 

B2M2G12 +BUS OUT PARITY ODD CHAN A FC091GC2 FC151 15-030 w/o EC733814 B2N2G12 +IF BUS OUT 2 CHAN B XM055BK4 XM061 15-030 
B2M2G13 +BUS OUT BIT 3 CHAN B XM071GG2 FC081 17-010 with EC733814 B2N2J09 +IF BUS OUT 0 CHAN B XM055BK2 XM061 15-030 
B2M2J02 -:-BUS OUT BIT 5 FC081GJ2 FC081 16-040 with EC733814 B2N2Pl1 +IF BUS OUT 7 CHAN B XM055BK9 XM061 15-030 

FC081 17-010 with EC733814 B2N2S07 +IF BUS OUT 1 CHAN B XM055BK3 XM061 15-030 

20-012 
Ill> Copyright International Bu.in ••• Machin •• Corporation 1976, 1979 



3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-013 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

B2N2S0S +IF BUS OUT S CHAN B XM055BK8 XMOSl 15-030 T-A1B2DOS +RIGHT REEL UNLOAD FT2S5GF2 FT453 2A-120 
B2N2UOS +IF BUS OUT P CHAN B XM055BKl XMOSl 15-030 FT453 2A-17.o 
B2N2U07 +IF BUS OUT 5 CHAN B XM055BK7 XMOSl 15-030 FT453 2B-120 
B2N2U12 +SERVICE IN FOR DATA BS041GG4 FC111 17-370 with EC733814 FT453 3A-ll0 
B2P2oo3 +SUPPRESS OUT CHAN B GATED XM011GE2 XM011 13-310 FT453 3B-ll0 
B2P2D04 +IF SUP OUT CHAN B XM055BG3 XM011 13-220 FT453 4A-11 0 
B2P2Dll +SERVICE OUT CHAN B GATED XM021GF2 XM021 13-100 FT453 4A-120 

XM021 13-280 FT453 4A-130 
B2P2D12 +COMMAND OUT CHAN B GATED XM021FE2 XM021 13-100 FT453 4B-ll0 

XM021 13-290 FT453 4B-120 
B2P2D13 +ADDR OUT CHAN B GATED XMOllGC2 XM011 13-300 FT453 4B-130 
B2P2G02 -REQUEST IN CHAN B XM051FNS XM051 13-220 T-A1B2Dl0 -GO BACKWARD FT331EHS FT453 2B-ll0 
B2P2G03 -SELECT SIGNAL CHAN XMOllGHS XMOll 13-210 FT453 2B-120 

XMOll 13-250 T-A1B2Dl0 -GO BACKWARD FT391DHS FT452 2A-ll0 
B2P2J03 +IF ADR OUT CHAN B XM055BG2 XMOll 15-050 FT452 2A-120 
B2P2S0S +IF SELECT SIG CHAN B XM171BJ2 XM171 13-250 w/o EC733814 FT452 2A-170 
B2P2S08 +5.12 MHZ BS011EHS XM021 13-250 with EC733814 T-A1B2G04 +UNOPENED CART FT281 BK2 FT453 2A-120 
B2P2S10 +GENERAL RESET CHAN B XM041FFS XM041 13-050 FT453 2B-120 
B2P2U13 +CUE PENDING CHAN B XM031GK2 XM031 13-500 T-A1B2G05 +UNLOAD OP FT2S5FL2 FT452 2A-11 0 
B202D03 +SUPPRESS OUT CHAN X GATED FCOllGE2 FCOll 13-310 FT452 2A-120 
B2Q2D04 +IF SUP OUT CHAN A FCOS1DA3 FCOll 13-220 FT452 2B-l10 
B2Q2oo9 +IF CMND CHAN A FCOS1DA4 FC011 15-050 FT452 4A-l10 
B2Q2Dll +SERVICE OUT CHAN A GATED FC021GF2 FC021 13-100 FT452 4A-120 

FC021 13-280 FT452 4A-130 
B2Q2D12 +COMMAND OUT CHAN A GATED FC021FE2 FC021 13-100 FT452 4B-ll0 

FC021 13-290 FT452 4B-120 
B202D13 +ADDR OUT CHAN X GATED FC011GC2 FC011 13-300 FT452 4B-130 
B202G02 -REQUEST IN CHAN A FC051FNS FC051 13-220 T-A1B2G08 +EARLY MANUAL STA FT2S4FGS FT452 2A-l10 
B202G03 -SELECT SIG CHAN FC011GHS FC021 13-210 FT452 2A-120 

FC011 13-250 FT452 2A-1S0 
B202S10 +GENERAL RESET CHAN A-B FC041FFS FC041 13-050 FT452 2A-170 

FC041 lS-000 FT452 2B-ll0 
B202U13 +CUE PENDING CHAN A FC031GK2 FC031 13-200 FT452 2B-120 
B2R2B03 +INTF REQUEST IN CHAN FC221EHS FC221 13-220 w/o EC733814 FT453 2B-1S0 
B2R2B03 +INTF REQUEST IN CHAN XM121EHS XM121 13-220 with EC733814 FT452 2B-170 
B2R2P09 +SELECT TO RCVRS OR BYPASS FC281EC4 FC281 13-250 w/o EC733814 FT452 3A-ll0 
B2R2P09 +SELECT TO RCVRS OR BYPASS XM181EC4 XM171 13-210 with EC733814 FT452 3B-ll0 

XM171 13-250 with EC733814 T-A1B2J02 +LEFT REEL UNLOAD STOP FT2S5FH2 FT452 2A-l10 
B2R2S08 +SELECT OUT TO LINE RCVR FC271BJ2 FC271 13-210 w/o EC733814 FT452 2A-170 

FC271 13-250 w/o EC733814 FT452 2B-ll0 
B2R2S08 +IF SELECT SIG CHAN B XM171BJ2 XM171 13-210 with EC733814 FT452 3A-l10 

XM171 13-250 with EC733814 FT452 3B-ll0 
B2S2B03 +INTF REQUEST IN CHAN FC221EHS FC221 13-220 with EC733814 t-A1B2JOS +RIGHT REEL THREAD LOAD FT285CJ2 FT453 2A-120 
B2S2B03 +INTF REQUEST IN CHAN XM121EHS XM121 13-220 w/o EC733814 FT453 2A-170 
B2S2P09 +SELECT TO RCVRS OR BYPASS FC281EC4 FC281 13-250 with EC733814 FT453 2B-120 
B2S2P09 +SELECT TO RCVRS OR BYPASS XM181 EC4 XM171 13-210 w/o EC733814 FT453 3A-11 0 

XM171 13-250 w/o EC733814 FT453 38-110 
B2S2S08 +SELECT OUT TO LINE RCVR FC271BJ2 FC271 13-210 with EC733814 T-A1B2J09 -lS CNT PULSE FT302EH2 FT452 2B-170 

FC271 13-250 with EC733814 FT452 3B-110 
B2S2S08 +IF SELECT SIG CHAN B XM171BJ2 XM171 13-210 w/o EC733814 FT452 3B-170 

XM171 13-250 w/o EC733814 T-A1B2J09 -lS COUNT PULSE FT354FJ2 FT452 2A-170 
T-A1B2B03 -REEL STAB FT311FCS FT454 3B-l10 FT452 3A-11 0 

FT454 3B-1S0 T-A1B2J10 +LEFT REEL LOAD OR UNLOAD FT285FA4 FT452 2A-l10 

FT454 3B-180 FT452 2A-170 
T-A1B2B04 +TAPE BREAK FT284EB2 FT454 2A-11 0 FT452 3A-ll0 

FT454 2A-1S0 T-A 1 B2J13 +INHIBIT REEL STOP FT331EF2 FT454 3B-l10 
FT454 2B-ll0 T-A1B2J13 +INHIBIT REEL STOP FT391GM2 FT454 3A-ll0 
FT454 2B-1S0 T-A182M02 -RIGHT REEL DRIVE A FT454GM4 FT454 2A-120 

T-A1B2B05 +REEL STAB OR RST REEL FST FT311FGS FT452 2A-170 T-A1B2M02 -RIGHT REEL DRIVE A FT454GM4 FT454 2B-120 
FT452 2B-170 T-A1B2M03 +RIGHT REEL DRIVE C FT454GK4 FT454 2A-120 
FT453 3A-170 T-A1B2M04 +LEFT REEL THRD OR TAKE UP FT285EA4 FT452 2A-11 0 
FT453 3B-ll0 FT452 2A-1S0 

FT452 3B-l10 FT452 2A-170 

FT452 3B-170 FT452 2B-l10 

T-A1B2D04 +LEFT REEL LOAD OR UNLOAD FT285FA4 FT452 2B-ll0 FT452 2B-1S0 

FT452 2B-180 FT452 2B-1S0 

FT452 3B-ll0 FT452 3B-110 
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T-A1B2M05 -RIGHT REEL DRIVE B FT454GJ4 FT454 2A-120 T-A1B2U13 +STEP DOWN FT261EC6 FT455 2A-ll0 

T-A1B2M05 -RIGHT REEL DRIVE B FT454GJ4 FT454 2B-120 FT455 2A-170 
T-A1B2M08 -LEFT REEL DRIVE A FT454GD4 FT454 2A- 110 FT455 2B-110 

FT454 2B-110 FT455 3A-l10 
T-A1B2M09 +LEFT REEL DRIVE C FT454GB4 FT454 ~A-110 FT455 3A-160 

FT454 2B-110 FT455 3A-170 
T-A1B2M12 -LEFT REEL DRIVE B FT454GA4 FT454 2A-11 0 FT455 3B-110 

FT454 2B-ll0 FT455 3B-160 

T-A1B2M13 +LEFT REEL DRIVE D FT454GC4 FT454 2A-110 FT455 3B-170 
FT454 ·2B-ll0 FT455 3B-180 

T-A1B2P02 -GO FORWARD FT331 EG6 FT453 2B-120 T-A1C2B02 +GATEO OVERFLOW FT322GC2 FT261 3B-180 
T-A1B2P07 +RIGHT REEL DRIVE D FT454GL4 FT454 2A-120 T-A1C2B05 -SET REWIND COMMAND FT134CK2 FT261 16-160 

FT454 2B-120 FT261 16-210 
T-A1B2P09 +STOP RIGHT REEL UNLOAD FT283FJ2 FT453 2A-170 FT261 3B-l00 

FT453 2B-120 FT261 3B-l00 
FT453 3A-ll0 FT261 3B-170 
FT453 3B-110 T-A1C2B07 +SAFETY BAIL RESET FT283BA2 FT266 2A-l00 

T-A1B2S02 +SWITCH L-l WB021AGl FT451 2A-170 T-A1C2B07 +RESET SAFETY BL/ERASE UK FT182CM6 
FT451 3A-ll0 FT266 2A- 110 
FT451 3A-160 FT266 2B-l00 
FT451 3A-170 FT266 2B- 110 
FT451 3B-ll0 FT266 2B-210 

FT451 3B-160 FT266 3B-l00 
FT451 3B-170 T-A1C2B09 +POWER ON RESET FTl12BF6 FT266 2A-l00 
FT451 4A-120 FT266 2A-l10 
FT451 48-120 FT266 2B-l00 

T-A1B2S03 +SWITCH L-2 WB021AG2 FT451 2A-170 FT266 2B-110 
FT451 2B-170 T-A1C2B3 +REEL REVOLUTION PULSES FT231GD4 FT261 3A-170 
FT451 2B-175 T-A1C2813 +REEL REV PULSE OR LP STAT FT323FK2 FT261 38-170 
FT451 2B-180 FT261 3B-180 
FT451 3A-ll0 T-A1C2D04 -MECH READY FTl14G84 FT262 2A-l00 
FT451 38-110 FT262 2A-110 

T-A1B2S08 +SWITCH R-l WB021AG5 FT451 2A-170 FT262 28-100 
FT451 2B-170 FT262 2B-l10 
FT451 2B-175 FT262 38-170 
FT451 3A-l10 T-A1C2D05 -GATED LOAD P8 FT262DM6 FT261 16-160 
FT451. 3B-l10 T-A1C2D06 +SET REWIND UNLOAD COMMAND FT1348J2 FT261 16-210 

T-A1B2S09 +SWITCH R-3 W8021AG7 FT451 2A-170 FT261 3A-l00 
FT451 3A-ll0 T-A1C2D13 -LOAD POINT STATUS FT391CC6 FT265 2A-210 
FT451 3A-160 FT265 3A-170 
FT451 3A-170 FT265 4A-ll0 
FT451 38-110 FT265 4A-120 
FT451 3B-160 T-A1C2D13 +LP STATUS DELAYED FT323FE6 FT265 2B-175 
FT451 3B-170 FT265 28-210 

T-A1B2U04 +SWITCH L-3 WB021AG3 FT451 2A-ll0 FT265 3B-170 
FT451 2A-170 FT265 48-110 
FT451 28-110 FT265 48-120 
FT451 2B-170 T-A1C2G02 +LEFT REEL FAST FT452DD2 FT262 3A-170 
FT451 3A-ll0 FT262 3B-170 
FT451 38-110 T-A1C2G05 +RIGHT REEL FAST FT453DD2 FT262 3A-170 

T-A1B2U06 +RIGHT REEL SQUARING CKT FT231GB6 FT453 3A-170 FT262 3B-170 
FT453 38-110 T-A1C2G08 -MANUAL STATUS CONT W8022AK4 FT265 2A-170 
FT453 3B-170 FT265 28-175 

T-A1B2U07 +LEFT REEL SQUARING CKT FT231GA6 FT452 3A-170 FT265 3A-l10 
FT452 3B-ll0 FT265 3B-ll0 
FT452 3B-170 FT265 4A-l10 

T-A1B2U09 +SWITCH R-2 W8021AG6 FT451 2A-120 FT265 4A-120 
FT451 2A-170 FT265 4B-l10 
FT451 28-120 FT265 48-120 
FT451 2B-170 T-A1C2Gl0 -READY LAMP FT261GK4 FT261 2A-210 
FT451 3A-110 FT261 28-210 
FT451 3B-ll0 FT261 4A-l00 

T-A1B2U12 +HSFL FT262GB4 FT455 2A-11 0 FT261 48-100 
FT455 2A-170 
FT455 28-110 
FT455 3A-110 
FT455 3B-110 

3803-2/3420 

20-014 
© Copyright Internationa' Busin ••• Machines Corporation 1976, 1979 





( ( C (' ( ( ( (' f' (- (' ( (' f (' (' (, ( ( ( (- ( ( ( (- (' ( ('- (' 
, . 

(' f (- ( (~ 

3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-016 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

T-A1D4B07 . +REElS LOADED SWITCH WB021AJ2 FT284 2B-140 T-A1E2B04 +WINDOW DOWN FT283GB4 FT283 4A-140 
FT284 2B-150 T-A1E2B04 -32 BIT DAC FT345GG2 FT345 6B-000 
FT284 4B-130 T-A1E2B05 -16 BIT DAC FT345GE2 FT345 6B-000 
FT284 4B-130 Fr345 6B-140 

T-A1D4D04 +CART ON SWITCH WB021ALl FT281 2B-l00 T-A1E2B05 -SAFETY BAIL ACTUATED WB022AH6 FT283 2A-l00 
T-Al D4D05 +CART OPEN SWITCH WB021AL2 FT281 2B-l00 FT283 2A-ll0 

FT281 4B-150 T-A1E2B07 +REELS LOADED SWITCH WB021AJ2 FT284 2A-140 
T-A1D4D06 -PICK CHAN AIR SOL FT283FN4 FT283 2B-130 FT284 2A-150 

FT283 2B-160 FT284 2A-160 
FT283 4B-120 FT284 4A-130 

T-A1D4D13 -COLUMNS LOADED FT264DD2 FT285 2B-l00 T-A1E2B12 -4 BIT DAC FT345GC2 FT345 6B-000 
FT285 2B-ll0 FT345 6B-140 
FT285 2B-120 T-Al E2D02 -1 BIT DAC FT345GA2 FT345 6B-000 

T-A1D4G05 -IBG 18 CNT NO CTG OR FT345 6B-l00 
24 OR 56 FT332GG2 FT284 2B-l00 T-A1E2D04 +CART ON SWITCH WB021 ALl FT281 2A-l00 

'. FT284 2B-ll0 T-A1E2D05 -2 BIT DAC FT345GB2 FT345 6B-000 
T-A1D4G07 +STOP RIGHT REEL UNLOADED FT283FJ2 FT282 2B-210 FT345 6B-l00 

FT282 4B-160 FT345 6B-l10 
T-A1D4G08 +MANUAL STATUS FT265DE2 FT281 2B-120 T-A1E2D05 +CART OPEN SWITCH WB021Al2 FT281 2A-l00 
T-A1D4G09 - TAPE PRESENT A FT231 DL 1 FT281 2B-l10 FT281 4A-150 

FT281 2B-160 T-A1E2D06 -PICK CHAN AIR SOL FT283FN4 FT283 2A-130 
FT281 4B-130 FT283 2A-160 

T-A1D4G12 +LOAD COMPLETE FT262DH2 FT282 4B-160 T-A1E2D06 -16 BIT DAC FT345GE2 FT345 6B-ll0 
T-A1D4G13 -BOT SS FT231 DJ6 FT284 2B-160 T-A1E2Dl1 -8 BIT DAC FT345GD2 FT345 6B-000 
T-A1D4J02 +REEL HUB AIR PRESSURE SW WB021AG9 FT285 2B-l10 FT345 6B-140 

FT285 2B-120 T-A1E2D12 +BLOCK PDC COUNTING FT343GE6 FT343 6B-l00 
FT285 4B-140 FT343 6B-ll0 

T-A1D4J04 - TAPE PRESENT B FT231EN2 FT281 2B-ll0 T-A1E2D13 -COLUMNS LOADED FT264DD2 FT285 2A-l00 
FT281 2B-150 FT285 2A-11 0 
FT281 2B-160 FT285 2A-120 
FT281 4B-130 T-A1E2G05 -9 CNT NO CART 12 OR 28 FT393CN2 FT285 2A-l00 

T-A1D4J05 -IBG 8 BIT FT332AD5 FT285 2B-120 FT285 2A-11 0 
T-A1D4J07 +WINDOW UP FT281FC2 FT281 2B-210 T-A1E2G07 +STOP RT REEL UNLOADED FT283FJ2 FT282 2A-190 
T-A1D4J09 -PICK AIR SUPPLY CONT FT282DB4 FT282 2B-130 FT282 2A-210 

FT282 2B-210 FT282 4A-160 
FT282 4B-160 T-A1E2G09 - TAPE PRESENT A FT231DL1 FT281 2A-ll0 
FT282 08-450 FT281 2A-160 

T-A1D4Jl0 +MACHINE RESET FT266AB6 FT281 2B~100 FT281 4A-130 
T-A1D4Jl1 -BELOW L-l FT451CA2 FT283 4B-120 T-A1E2G12 +LOAD COMPLETE FT262DH2 FT282 4A-160 
T-A1D4J12 +IBG 72 COUNT FT332FH2 FT284 2B-l10 T-A1E2G13 -BOT S.5, FT231DJ6 FT284 2A-160 

FT284 2B-ll0 T-Al E2J02 +REEL HUB AIR PRESSURE SW WB021AG9 FT285 2A-ll0 
FT284 2B-150 FT285 2A-120 

T-A1D4J13 +COLS LOADED FT264AE2 FT283 2B-l00 FT285 2A-160 
FT283 2B-210 FT285 4A-140 

T-A1D4M03 +AIR BEARING PRESSURE SW WB021AJl FT285 2B-160 T-A1E2J04 - TAPE PRESENT B FT231EN2 FT281 2A-11 0 
T-A1D4M05 +LOAD COMPLETE FT262DH2 FT284 2B-l00 FT2Bl 2A-150 
T-A1D4M08 +RESET CTG HOLD LATCH FT311CH2 FT284 2B-l00 FT281 2A-160 

FT284 2B-ll0 FT2Bl 4A-130 
FT284 4B-150 T-A1E2J05 -BIT 4A FT395FH2 FT285 2A-120 

T-A1D4M09 +HALT RIGHT REEL LOAD FT264AC2 FT285 2B-120 T-A1E2J07 +WINDOW UP FT281FC2 FT2Bl 2A-210 
T-A1D4Ml0 +HALT LEFT REEL LOAD FT264BA2 FT2B5 2B-1BO T-A1E2J09 -PICK AIR SUPPLY CONT, FT282DB4 FT282 2A-130 
T-A1D4P06 -LOAD CHECK LAMP FT285FF4 FT2B5 2B-150 FT2B2 2A-210 
T-A1D4Pl0 +HSRS FT261DJ2 FT282 2B-160 FT282 4A-120 
T-A1D4Pll -IBG 4 BIT FT332AD4 FT284 2B-160 FT282 4A-160 
T-A1D4P13 +LP STATUS DELAYED FT323FE2 FT282 2B-160 T-A 1 E2Jl 0 +MACHINE RESET FT266AB6 FT281 2A-l00 

FT282 2B-175 T-Al E2Jl1 -BELOW L-l FT451CA2 FT283 4A-120 
FT282 2B-210 T-A1E2J12 +36 COUNT FT393AD2 FT284 2A-l00 

T-A1D4U06 -GATED LOAD PB FT262DM6 FT284 2B-l00 FT2B4 2A-ll0 
FT2B4 2B-ll0 FT2B4 2A-150 
FT2B4 2B-120 T-A 1 E2J13 +COLS UNLOADED FT264AE2 FT2B3 2A-l00 

T-A1D4U07 +CART INTERLOCK FT266CC2 FT2B2 4B-150 T-A1E2M03 +AIR BEARING PRESSURE SW WB021AJl FT2B5 2A-160 
T-A1D4U13 -DR CTG MOTOR FT2B1FH4 FT2Bl 2B-l00 FT2B5 4A-140 

FT2Bl 4B-150 T-A1E2M05 +LOAD COMPLETE FT262DH2 FT2Bl 2A-l00 
T-A1E2B02 -SIGN BIT DAC FT345GJ2 FT345 6B-000 T-A 1 E2MOB +UNLOAD COMPLETE FT266BJ2 FT284 2A-l00 

FT345 6B-140 FT284 2A-11 0 
-WINDOW CLOSED SW WB022AH2 FT283 2A-210 FT284 4A-140 
+REWIND CURRENT FT321CH6 FT345 6B-140 

20-016 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-017 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 
T-A1E2M09 +HALT RIGHT REEL LOAD FT264AC2 FT285 2A-ll0 T-Al F2Jll +EXTENDED GO FT331G86 FT331 68-020 

FT285 2A-120 FT331 68-100 
T-A1E2Ml0 +HALT LEFT REEL LOAD FT2648A2 FT285 2A-170 FT331 68-100 

FT285 3A-l10 T-Al F2J12 -GATE NORMAL RUN FT331 EM6 FT331 68-110 
T-A1E2P05 +TAPE 8REAK FT284E82 FT284 2A-120 T-Al F2J12 +GO INTERNAL FT391DE6 FT391 5A-000 
T-A1E2POS +COMPLEMENT TP FT341EL2 FT341 68-110 FT391 SA-Ooo 
T-A1E2P06 -LOAD CHECK LAMP FT285FF4 FT285 2A-150 T-A1F2M02 +SET FWD HITCH REQ FT3118E2 FT334 28-200 
T-A1E2Pl0 +HSRS FT261DJ2 FT282 2A-160 T-A1F2M04 +RESET INHI8 HITCH FT354CJ2 FT394 3A-160 
T-A1E2Pll -81T 2A FT39SCH2 FT284 2A-160 T-A1F2MOS +REEL REVOLUTION PULSES FT231GD4 FT39S 2A-120 
T-A1E2P13 +LOAD POINT STATUS FT391CC2 FT282 2A-160 T-A1F2MOS -S2 COUNT LATCH FT333F82 FT333 68-110 
T-A1E2S09 -PDC 1 81T FT342CA4 FT342 68-100 T-A1F2M07 +MANUAL STATUS FT26SDE2 FT333 28-175 
T-A1E2S10 -PDC 16 81T FT342CH4 FT342 68-110 FT333 38-110 
T-A1E2S13 -PDC 32 81T FT342CHS FT344 68-110 FT334 38-110 
T-A1E2U06 -GATED LOAD P8 FT262DM6 FT284 2A-l00 T-A1F2M08 +COUNTER RESET FT282AM6 FT334 28-110 

FT284 2A-11 0 FT334 28-120 
FT284 2A-120 FT334 28-160 

T-A1E2U07 +CART INTERLOCK FT266CC2 FT282 4A-150 T-Al F2Ml0 +SET 18G COUNTER FT304EE2 FT334 28-110 
T-A1E2Ul0 -PDC 4 81T FT342DC4 FT342 68-100 FT334 28-120 
T-A1E2U12 -PDC SIGN 81T FT342DK4 FT342 68-100 FT334 28-160 
T-A1E2U13 -DR CTG MOTOR FT281FH4 FT281 2A-l00 T-A1F2M13 -GATED READY FT2S1CNS FT331 38-100 

FT281 4A-150 T-Al F2P02 -18G 28 COUNT FT332DJS FT332 68-100 
T-A1E2U13 -PDC 8 81T FT342DCS FT342 68-100 T-A1F2P06 +COUNTER RESET FT282AM6 FT394 2A-120 
T-A1F2804 +REEL REVOLUTION PULSES FT231GD4 FT334 28-120 T-A1F2P07 +GATED OPP DIRECTION FT334EH2 FT334 68-100 
T-A1F2B09 -80T S.S. FT231DJ6 FT391 2A-170 FT.334 68-100 

FT391 2A-190 T-A1F2P12 -MOVE COMMAND 8 FT183GK6 FT331 16-160 
FT391 3A-130 FT331 38-100 

T-A1F2813 -GATED REWIND FT134FG6 FT391 2A-170 FT331 38-110 
FT391 2A-190 FT331 38-130 
FT391 3A-l00 FT331 38-140 
FT391 3A-170 FT331 S8-000 

T-A1F2D02 +18G 68 COUNT FT332FF2 FT332 6B-l00 FT331 6B-020 
T-Al F2D06 +CAPSTAN FAST FT3S1GE2 FT392 2A-190 T-A 1 F2P13 -GO BACKWARD FT331EHS FT331 68-100 

FT392 3A-l00 T-Al F2S02 -EXTENDED GO FT331GB2 FT331 68-100 
T-A1F2Dl1 -CAPSTAN GO HI SPEED FT455GA6 FT392 3A-160 FT333 SB-l00 

FT392 3A-170 T-A1F2S03 -LOAD POINT STATUS FT342DHS FT331 38-130 
T-A1F2D12 -GATED READY FT261CN6 FT391 3A-l00 T-A1F2S04 +BACKWARD STATUS FT134EL6 FT334 28-200 
T-A1F2D13 -MOVE COMMAND FT134D82 FT391 3A-l00 FT331 3B-l00 

FT391 3A-ll0 FT331 38-100 
FT391 3A-140 FT331 3B-130 
FT391 6A-000 FT331 68-100 

T-A1F2G04 + THREAD STATUS FT284EH2 FT391 2A-ll0 T-A1F2S07 +GO INTERNAL FT331BB6 FT331 16-160 
FT391 3A-130 FT331 S8-1OO 

T-A1F2G04 -TO FT301EE2 FT333 16-160 T-Al F2U02 -GATED REWIND FT134FG6 FT331 16-160 
T-A1F2G07 +Tl FT301GB2 FT334 3B-l00 FT331 28-175 
T-A1F2G09 -IBG 1 OR 2 BIT FT332G82 FT332 S8-110 FT331 38-100 
T-A1F2G12 +8ACKWARD STATUS FT134EL6 FT391 2A-170 T-A1F2UOS -GO INTERNAL FT331882 FT333 38-130 

FT394 2A-190 FT331 38-140 
FT391 2A-200 FT331 68-100 
FT391 3A-l00 FT334 6B-loo 
FT394 3A-130 T-A1F2U06 +LD COMP OR STEP DOWN FT262FGS FT331 2B-17S 
FT394 3A-170 FT331 2B-190 

T-A1F2J02 -FORWARD DRIVE FT334FD2 FT334 6B-l00 T-A1G1E09 +12V W8021ANl WB021 58-100 
T-A1F2J04 +MANUAL STATUS FT265DE2 FT391 2A-170 T-A1G2805 -LOAD POINT STATUS FT324DH6 FT323 28-160 

I FT391 3A-ll0 T-A1G2807 +STEP DOWN FT2S1EC6 FT321 68-140 
T-A1F2JOS -COLS LOADED FT264C82 FT391 4A-ll0 T-A1G2811 +6V TEST POINT FT910 FT910 18-000 

FT391 4A-120 T-A1G2813 +GATE NOM STOP DLY TP FT3228C2 FT322 68-100 
T-A1F2JOS -START CURRENT FT334F82 FT334 68-100 T-A1G2D02 +MANUAL STATUS FT265DE2 FT324 38-130 

FT334 6B-l00 T-A1G2D07 +HSFL FT262GB4 FT321 6B-140 
T-A1F2J06 +4 CNT HITCH FT394CC2 FT394 2A-200 T-A1G2D09 -OVERFLOW FT314EM6 FT322 38-180 
T-A1F2J09 +CAPSTAN COAST FT455GG4 FT392 3A-160 T-A1G2Dl0 +GATE PHD FT321GJ2 FT321 38-170 
T-A 1 F2Jl0 +READ WRITE INHIBIT FT394BL6 FT394 6A-000 FT321 68-100 
T-A 1 F2Jl 1 +LO COMP OR STEP DOWN FT262FG6 FT391 2A-160 T-A1G2Dll -ERASE HEAD ON W8011AF2 FT323 15-090 

FT391 2A-170 Fl'323 S8-000 
FT323 58-100 

20-017 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-018 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

T-A1G2D12 +SAMPLED TPC EQUAL GATED FT322AF2 FT322 6B-l00 T-A1H2G05 -WRITE CURRENT ON WB011AD6 FT111 15-090 Mod 3,5,7 
FT322 6B-110 FT111 2A-100 

T-A1G2G02 -SET NOMINAL STOP CURRENT FT322EG2 FT322 6B-l00 FTll1 2A-110 
FT322 6B-ll0 T-A1H2G09 -PHASE A TP FT303BK2 FT303 6B-020 

T-A1G2G02 +SQUARING CKT PULSES FT352AN6 FT352 6A-000 FT303 6B-l00 
T-A1G2G03 +SET PHD REG FT321GL6 FT321 3B-170 FT303 6B-l00 

FT321 6B-l00 T-A1H2J04 - TRANSITION T1 - T4 FT303GD2 FT303 6B-l00 
T-A1G2G04 +NOT STOP COMPLEMENT FT322EM2 FT322 6B-ll0 T-A1H2J06 + TAPE BOTTOMED FT264GL2 FTl14 2A-l00 
T-A1G2G07 +LOW REWIND CURRENT FT321GE2 FT321 ,3B-160 FTl14 2A-ll0 

FT321 3B-170 T-A1H2J06 -GATE NORMAL RUN FT331 EM6 FT303 2B-170 
T-A1G2Gl0 -CAPSTAN GO HI SPEED FT455GA6 FT321 3B-160 FT303 3B-ll0 

FT321 3B-170 FT303 3B-ll0 
FT321 3B-180 T-A1H2J09 +NORMAL RUN PULSE FT303FB2 FT303 6B-l00 

T-A1G2G12 -GATE STOPLOCK CTR FT321 BG2 FT321 68-110 T-A1H2M05 +SET STOP LOCK FT304GG2 FT304 6B-l00 
T-A1G2G13 +INCR PDC FT324AD2 FT324 6B-l00 T-A1H2M09 -WRITE STATUS DRIVE FTlllDA6 FTlll 15-090 Mod 3,5.7 

FT324 6B-ll0 FTlll 5A-000 
T-A1G2J02 -PDC INPUT FT324FF6 FT324 6B-l00 FT111 5A-l00 
T-A1G2J04 +CAPSTAN COAST FT455GG4 FT321 3B-160 T-A1H2M09 +SET ERROR HITCH FT304FG2 FT304 6B-l00 

FT321 3B-170 T-A1H2Ml0 +LONG STOP RESPONSE FT304DF6 FT304 16-160 
T-A1G2J05 -SET PDC FT324GK2 FT324 6B-l00 FT304 16-210 
T-A1G2Jl0 -STOP FT321DA2 FT321 2B-190 T-A1H2Ml0 +NFP-l PICKED WB021ANl FTlll 5A-000 Mod 3,5,7 

FT321 6B-l00 FTlll 5A-l00 
T-A1G2M02 +REWIND CURRENT FT321CH6 FT321 3B-160 T-A1H2M12 -BKWD CAPS MOTION FT303BB6 FT303 6B-l00 

FT321 6B-140 T-A1H2M13 +POWER ON RESET FT182BF6 FT301 3B-l00 
T-A1G2M02 +HI POWER DRIVE FT391EL2 FT351 4A-ll0 T-A1H2P04 +POWER ON RESET WB022BK4 FTl12 2A-l00 
T-A1G2M04 +1/4 TACH STOP SYNC FT322BH2 FT322 6B-l00 FTl12 2A-l10 

FT322 6B-ll0 T-A1H2P05 +AIR PRESSURE FAIL FT285CL2 FTl14 2A-ll0 
T-A1G2M05 -GATE PDC FT324DL2 FT324 6B-l00 T-A1H2P05 -16 CNT PULSE FT302EH2 FT302 6B-l00 

FT324 6B-ll0 T-A1H2Pl0 +WRITE CURRENT U.K. FTlll FJ2 FTlll 15-090 Mod 3,5,7 
T-A1G2M07 +EXTENDED GO FT331GB6 FT322 2B-190 T-A1H2P12 -BUS OUT 5 FTl02GA2 FTl12 15-090 Mod 3,5,7 
T-A1G2M13 -BACKWARD STATUS FT334BD2 FT324 3B-130 T-A1H2P12 -NORMAL RUN PULSE FT303FB6 FT303 6B-l00 
T-A1G2P04 +STOPLOCK FT321BE2 FT321 6B-l00 T-A1H2P13 -ERASE HEAD ON WBOllAD2 FTlll 15-090 Mod 3,5.7 
T-A1G2P05 +CAPSTAN FAST FT352GE2 FT351 6A-000 FT111 2A-l00 
T-A1G2P09 +768 MS FT311 BD2 FT323 2B-210 FT111 2A-ll0 

FT323 4B-ll0 T-A1H2S07 +LAMP OFF FT231CF6 FTl14 15-090 Mod 3,5,7 
T-A1G2Pl0 -PICK SOLENOID FT323GD4 FT323 5B-000 FTl14 2A-l00 
T-A1G2P13 +IBG 28 AND STOP FT322BA2 FT322 6B-ll0 FT114 2A-l10 
T-A1G2S02 -BOT S-S FT231DJ6 FT324 2B-190 T-A1H2S07 -TO FT301EE2 FT301 6B-l00 

FT324 3B-130 T-A1H2S09 -FILE PROTECT LAMP FTlll DK4 FTlll 5A-l00 
T-A1G2S03 +LD COMP OR STEP DOWN FT262FG6 FT324 2B-160 T-Al H2S09 -T2 FT301EE4 FT301 6B-l00 

FT324 4B-ll0 T-A1H2S10 -T3 FT301EE5 FT301 6B-l00 
T-A1G2S04 -GATED ERASE CURRENT FT323FH2 FT323 15-090 FT301 6B-l10 
T-A1G2S07 +GO INTERNAL FT391DE6 FT351 4A-l10 T-Al H2S12 -T4 FT301EE6 FT301 6B-l00 
T-A1G2S08 +STOP 1 DELAY FT322CB2 FT321 6B-l10 FT301 6B-l00 
T-A1G2S13 +CTRL CTR RESET 64-256 FT352DE6 FT351 4A-ll0 T-A1H2U02 -MOD 8 FT145FK4 FT301 3B-l00 
T-A1G2U05 +REEL REVOLUTION PULSES FT231GD4 FT323 3B-180 T-A1H2U05 +Tl FT301GB2 FT301 6B-l00 
T-A1G2U13 +RESET TPC FT322FF6 FT322 6B-l00 FT301 6B-ll0 

FT322 6B-ll0 T-A1H2U06 +LOAD CHECK FT285EC2 FT114 15-090 Mod 3,5,7 
T-A1G6B09 +STOP LOCK FT321BE2 FT311 2B-170 T-A1H2U13 +T5 FT301GG2 FT301 6B-l00 
T-A1G6B13 -SAMPLED TPC EQUAL FT314FH6 FT314 6B-l00 FT301 6B-l00 
T-A1G6D02 +2 KHZ OSC FT302El2 FT311 2B-170 FT301 6B-ll0 
T-A1G6J05 +UNLOAD COMPLETE FT266BJ2 FT311 2B-l00 T-A1J1B09 -12 V ZT051TBl ZT051 5B-l00 

FT311 2B-ll0 T-A1J2B02 -EOT STATUS FT135FE6 FT135 3A-l00 
T-A1G6J13 +SET FWD HITCH REQ FT311 BE2 FT311 6B-l00 FT135 3B-l00 
T-A1H1B09 GROUND FT910AE4 FT910 5B-l00 FT135 5A-l00 
T-Al H1C09 -4V TEST POINT FT910AA4 FT910 lB-OOO T-A1J2B03 -EOT LAMP FT135GB4 FT135 3A-150 

FT910 5B-l00 FT135 3B-150 
T-A1H2B02 -OPPOSITE DIRECTION FT303FJ2 FT303 6B-l00 T-A1J2B07 -SELECT PE FT133GM2 FT133 5A-l00 

FT303 6B-ll0 T-A1J2B09 -MOVE TAG FT102GL2 FT131 16-170 
T-A1H2B05 +STATUS BUS 0 FTl13DA2 FT113 15-090 Mod 3,5,7 FT134 3A-l00 
T-A1H2B13 +STOPLOCK NOT HITCH ACTIVE FT304DL2 FT304 6B-l00 FT131 3A-l10 
T-A1H2D02 +AT5 FT303EA2 FT302 6B-l00 FT134 3A-140 
T-A1H2D04 +2 KHZ OSC FT302EL2 FT302 6B-l00 FT134 3B-l00 
T-A1H2D13 +PHASE B GATED FT303DK6 FT303 16-170 FT131 3B-l10 

FT303 6B-020 FT131 3B-140 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-019 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

T-A1J2Bl0 +CONTROL TAG FTl02GG6 FTf34 2A-190 T-A1J2M12 -WRITE STATUS FT1348F2 FT134 16-160 
FTl31 28-175 FT134 5A-000 
FTl31 3A-l00 FT134 5A-l00 
FT134 38-100 FT134 58-000 
FT134 38-170 FT134 58-100 

T-A1J2D02 -HI CURRENT FT132FM2 FTl32 5A-l00 T-A1J2M13 -WRITE DATA 4 FTl32GF2 FT133 58-100 
T-A1J2D06 -EOT S.S. FT231GK2 FT135 3A-150 5A-l00 

FT135 38-150 T-A1J2P05 +SENSE RESET FT112FJ2 FTl34 16-160 
T-A1J2D09 +REWIND OP FT261FF2 FTl34 16-160 T-A1J2P06 -NRZI DATA TRACK 7 FT602EAO FTl33 5A-l00 

FT134 2A-170 T-A1J2Pl0 -WRITE DATA 5 FT133EG2 FT133 5A-l00 
FT134 2A-190 FTl33 58-100 
FTl34 28-175 T-A1J2Pll +8KWD STATUS FT134EL6 FTl34 16-160 
FT134 3A-l00 T-A1J2P12 -WRITE DATA 6 FT132GH2 FT132 58-100 
FTl34 3A-170 5A-100 
FTl34 38-100 T-A1J2P13 -WRITE DATA 7 FT132EJ2 FT132 58-100 

T-A1J2Dll -BUS OUT 0 FT101GC2 FT133 16-160 5A-l00 
FTl33 16-210 T-A1J2S03 -WRITE DATA P FTl32EA2 FT132 58-100 
FTl34 3A-l00 5A-l00 
FT133 38-100 T-A lJ2S05 -NRZI DATA TRACK 4 FT602EAO FTl33 5A-l00 
FT133 38-130 T-A1J2S07 -8US OUT 4 FT101GL2 FT133 16-160 
FTl31 5A-l00 FT134 16-210 
FT131 58-100 FTl34 3A-l00 

T-A1J2G02 -NRZI DATA TRACK P FT603EEO FT133 5A-l00 FTl34 38-100 
T-A1J2G03 +WRITE SELECT FT132CG2 FTl32 5A-l00 FT131 38-130 
T-A1J2G04 -8US OUT 1 FTl01GE2 FT133 16-160 FT133 5A-l00 

FTl34 16-210 FT131 58-100 
FTl31 38-130 T-A1J2S09 -8US OUT 3 FT101GJ2 FT131 16-160 
FT133 5A-l00 Mod 3,5,7 FT133 16-210 
FTl31 58-100 FT133 5A-l00 

T-A1J2G05 -BUS OUT P FT101GA2 FT133 5A-l00 FTl31 5B-l00 
FTl31 58-100 T-A1J2S10 -INTERRUPT 1 FTl16CE6 FTl31 16-160 

T-A1J2G07 +READ GATE FT134C86 FTl34 5A-l00 T-A1J2U05 -NRZI DATA TRACK 2 FT601EEO FTl33 5A-l00 
T-A1J2G12 -WRITE DATA 3 FT132EE2 FT133 58-100 T-A1J2U09 -NRZI DATA TRACK 3 FT601EJO FTl33 5A-l00 

5A-l00 T-A1J2Ul0 -INTERRUPT 2 FT131GD6 FTl31 16-160 
T-A1J2G13 -WRITE DATA 0 FTl32G82 FT133 58-100 T-A1K2803 -NRZI DATA TRK P FT603EEO FT603 5A-l00 

5A-l00 T-Al K2805 +SUM OF TAGS FT134ED2 FT181 16-210 
T-A1J2J02 -NRZI DATA TRACK 1 FT601 EAO FTl33 5A-l00 T-A 1 K2805 -NRZI DATA TRK 0 FT603EJO FT603 5A-l00 
T-A1J2J04 - TIE DOWN MOD LINE FT182CF4 FTl32 58-100 T-A1K2807 -ZERO THRESH 6 FT183EG6 FT183 58-100 
T-A1J2J04 +NRZI Ll FT604DC6 FTl32 5A-l00 T-A1K2809 -8US OUT 2 FTl01GG2 FT601 5A-l00 
T-A1J2J05 -NRZI DATA TRACK 0 FT603EJO FTl33 5A-l00 T-A1K2810 +PE MODE UNUSED FTl82GE2 FT182 58-000 
T-A1J2Jl0 -COMMAND TAG FT102GJ2 FTl34 3A-100 FT182 58-100 

.FT134 3A-130 T-A1K2812 -NRZI DATA TRK 1 FT601 EAO FT601 5A-l00 
FTl31 38-100 T-A1K2813 -NRZI DATA TRK 2 FT601EEO FT601 5A-l00 
FT131 38-130 T-A1K2D04 -8US OUT 6 FT102GC2 FT184 16-210 

T-A1J2Jll -WRITE DATA 1 FT132EC2 FT133 58-100 T-A1K2D05 +STATUS 8US 2 FT113DG2 FT181 16-160 
5A-l00 T-A1K2D06 -8US OUT 0 FTl01GC2 FT603 5A-l00 

T-A1J2J12 -WRITE DATA 2 FTl32GD2 FTl33 58-100 T-A1K2D06 +STATUS 8US 2A FT181DG6 FT181 16-160 
5A-l00 FT181 16-210 

T-A1J2M04 -BUS OUT 2 FTl01GG2 FTl33 16-160 T-A1K2D07 -8US OUT P FT101GA2 FT603 5A-l00 
FTl34 16-210 T-Al K2D07 -MOVE COMMAND FT183GD6 FTl83 58-000 
FTl33 5A-l00 FT183 58-100 
FT131 58-100 T-A1K2D09 -8US OUT 1 FTl01GE2 FT601 5A-l00 Mod 3,5,7 

T-A1J2M05 -NRZI DATA TRACK 5 FT602EEO FT133 5A-l00 T-A1K2D09 -ZERO THRESH P FTl83D86 FTl83 58-100 
T-A1J2M07 -BUS OUT 7 FT101GE2 FT133 5A-l00 T-A1K2Dl1 +NRZI L2 FT604DE6 FT604 5A-l00 Mod 3,5,7 

'j T-A1J2M07 -BUS OUT 7 FT102GE2 FT134 16-210 T-A1K2D12 +WRITE SELECT FT132CG2 FT604 5A-l00 Mod 3,5,7 
FT131 3B-170 T-A1K2D12 +SAFETY 8AIL RESET FT283BA2 FT182 28-100 
FT131 58-100 FTl82 28-210 

T-A1J2M08 -BUS OUT 5 FTl02GA2 FT133 16-210 T-A1K2D13 -MOVE COMMAND FT134D82 FT183 16-160 
FTl33 5A-l00 FT183 38-100 
FTl31 58-100 FT183 38-110 

T-A1J2M09 -NRZI DATA TRACK 6 FT602EJO FTl33 5A-l00 FT133 38-110 
T-A1J2Ml0 -BUS OUT 6 FTl01GC2 FT133 5A-l00 FT133 38-130 
T-A1J2Ml0 -BUS OUT 6 FTl02GC2 FTl33 16-210 FTl83 38-140 

FTl31 58-100 T-A1K2D13 +NRZI 11 FT604DC6 FT604 5A-l00 Mod 3,5,7 
T-A1K2G02 +ERASE U K FTlllFG2 FTl82 28-210 

FTl82 38-100 
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3803-2 CROSS-REFERENCE, PINS TO lOGICS 20-020 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

T-A1K2G02 -NRZI DATA TRACK 3 FT601EJO FT601 5A-l00 Mod 3,5,7 T-A1K6B02 -BUS OUT 0 I/O WK001AA2 FT101 16-160 
T-A1K2G04 -BUS OUT 4 FT101GL2 FT184 16-210 FTl0l 16-210 
T-A1K2G04 -NRZI DATA TRACK 4 FT602EAO FT602 5A-l00 Mod 3,5.7 T-A1K6B03 -BUS OUT 1 I/O WK001AA3 FT10l 16-210 
T-A1K2G07 +120 PER CENT THRESHOLD FT181GE2 FT181 5B-l00 FT10l 16-160 
T-A1K2G07 -NRZI DATA TRACK 5 FT602EEO FT602 5A-l00 Mod 3,5,7 T-Al K6B04 -BUS OUT 2 I/O WK001AA4 FTl0l 16-210 
T-A1K2G08 +ARA CHECK WB011AC2 FT181 16-160 T-Al K6B05 -BUS OUT 3 I/O WK001AA5 FT101 16-160 

FT181 5B-000 FT101 16-210 
FT181 5B-l00 T-Al K6B07 -BUS OUT 5 I/O WK001AA7 FTl02 16-210 

T-A1K2G09 -INTERRUPT 2A FT181FM2 FT181 16-160 T-A1K6B09 -BUS OUT 7 I/O WK001AA9 FT102 16-160 
FT181 5B-000 FTl0l 16-210 

T-A1K2G09 -NRZI DATA TRACK 6 FT602EJO FT602 5A-l00 Mod 3,5,7 T-Al K6B12 -MOVE TAG FTl02GL2 FT102 15-090 Mod 4,6,8 
T-A1K2Gl0 -BUS OUT 2 FT101GG2 FT183 16-210 FTl02 16-160 
T-A1K2G12 +STATUS BUS 6A FT181EB6 FT181 16-160 FTl02 16-210 

FT181 16-210 T-Al K6D06 -BUS OUT 4 I/O WK001AA6 FTl0l 16-160 
T-A1K2G13 +STATUS BUS 7A FT181FG6 FT181 15-010 FT101 16-210 

FT181 16-160 T-A1K6D07 -BUS OUT 6 I/O WK001AA8 FTl02 16-160 
FT181 16-210 FT101 16-210 

T-Al K2J02 +FORCE NRZI FTl13FB2 FT604 5A-l00 Mod 3,5.7 T-Al K6D09 -COMMAND TAG FT102GJ2 FT102 16-160 
T-A1K2J04 -BUS OUT 4 FT101GL2 FT602 5A-l00 Mod 3,5,7 FT102 16-210 
T-A1K2J04 +ERASE STATUS FT181EA6 FT181 5B-l00 T-A1K6Dl0 +CONTROL TAG FT102GG6 FT102 16-160 
T-Al K2J06 -BUS OUT 3 FT101GJ2 FT601 5A-l00 Mod 3,5.7 FT102 16-210 
T-A1K2J06 -ZERO THRESH 4 FT183EE6 FT183 5B-l00 T-Al K6Dll -CNTRL TAG I/O WK001AE2 FT102 16-160 
T-A1K2J07 +STATUS BUS 3A FT181GH6 FT181 16-160 FT102 16-210 

FT181 16-210 T-A1K6D12 -COMMAND TAG I/O WK001AE3 FTl02 16-160 
T-A1K2J07 -NRZI DATA TRACK 7 FT603EAO FT603 5A-l00 Mod 3,5,7 T-A1K6D13 -MOVE TAG I/O WK001AE5 FT102 15-060 
T-A1K2J09 -WRITE STATUS FT134BF2 FT183 5B-l00 FTl02 16-160 
T-A1K2Jl0 -BUS OUT 7 FT102GE2 FT603 5A-l00 Mod 3,5.7 FT102 3B-140 
T-A 1 K2Jll -BUS OUT 5 FT102GA2 FT602 5A-l00 Mod 3,5,7 T-A1K6G03 + TSTR BUS OUT 0 WK001AC2 FT10l 3B-l00 
T-A 1 K2Jll +GATED OPP DIRECTION FT334EH2 FT181 16-160 T-A1K6G08 + TSTR BUS OUT 4 WK001AC6 FT10l 3B-l00 
T-A1K2J13 -BUS OUT 6 FTl02GC2 FT602 5A-l00 Mod 3,5,7 T-A1K6J06 +GAP CONTROL FT102EN2 FT102 6B-020 
T-A1K2J13 +PE SELECT FT182GD2 FT182 5B-l00 T-Al K6J09 + TSTR MOVE TAG WK001AF5 FT102 3B-l00 
T-A1K2M04 -ZERO THRESH 7 FT183FH6 FT183 5B-l00 FTl02 3B-140 
T-A1K2M05 +WRITE STATUS A FT183GG6 FT183 5B-000 T-Al K6Jl1 + TSTR BUS OUT 7 WK001AC9· FT102 3B-170 

FT183 5B-l00 T-A 1 K6J12 + TSTR COM MAN D TAG WK001AF3 FT102 3B-l00 
T-A1K2M07 -WRITE STATUS FT183FG2 FT183 58-100 FTl02 3B-130 
T-A1K2P02 +GAP CONTROL TP FT182002 FT182 58-000 T-Al L2802 -INTERFACE DISA8LE FT910BL4 FT141 16-170 

FT182 58-120 T-Al L2B04 -TACH/8USYIN FT141GG4 FT141 16-160 
FT182 68-020 T-A1L2B05 -INTERRUPT IN FT141GJ4 FT141 16-160 

T-A1K2P04 -ZERO THRESH 2 FT183FB6 FT183 58-100 FT141 58-000 
T-A1K2P07 -ZERO THRESH 1 FT183EC6 FT183 58-100 FT141 58-100 
T-A1K2P09 +SENSE RESET FT112FJ2 FT181 16-210 T-A1L2B09 +LP STATUS DELAYED FT323FE2 FT141 16-160 
T-A1K2Pll +8ACKWARD STATUS FT134EL6 FT181 15-090 Mod 4,6,8 T-A1L2Bl0 +NRZI READ DATA TRACK 0 FT701GB6 FT146 5A-l00 
T-A1K2P12 +INITIATE ARA FT182GC6 FT182 58-000 T-A1L2B12 +NRZI READ DATA TRACK 2 FT701GM6 FT146 5A-l00 

FT182 58-100 T-A1L2813 - TRACK 0 READ DATA W8011AA2 FT146 5A-l00 
T-A1K2P13 -ZERO THRESH 5 FT183CH6 FT183 58-100 FT146 58-100 
T-A1K2S03 -ZERO THRESH 0 FT183DD6 FT183 58-100 T-Al L2D02 -BUS IN 0 FT146FA4 FT146 3A-l00 Mod 3,5,7 
T-Al K2S04 +80 PER CENT THRESHOLD FT181GD2 FT181 5B-l00 FT146 5A-l00 
T-A1K2S12 +STATUS BUS 4A FT181ED6 FT181 16-160 T-Al L2D02 -BUS IN 0 FT148BB6 FT148 15-060 

FT181 16-210 FT148 16-160 
T-A1K2U02 -ZERO THRESH 3 FT183CF6 FT183 5B-l00 FT148 16-210 
T-A1K2U04 +ERASE STATUS FT181EA6 FT181 15-090 Mod 4,6,8 FT148 38-100 

FT181 58-000 FT148 5B-l00 
T-A1K2U05 +WRITE CURRENT U K FTlll FJ2 FT182 2B-210 T-A1L2D04 -BUS IN 1 FT146FB4 FT146 5A-l00 Mod 3,5,7 
T-A1K2U06 -6250 SELECT FT182F86 FT182 5B-000 T-A1L2D04 -BUS IN 1 FT148FC6 FT148 15-060 
T-A1K2Ull +ARA ON W8011AC6 FT182 16-210 FT148 16-160 

FT182 5B-l00 FT148 16-210 
T-Al K2U13 +PE SELECT FT182GD2 FT182 58-000 FT148 58-100 
T-A1K4B12 -MOVE TAG FT102GL2 FTl02 15-090 Mod 3,5.7 T-A1L2D05 -8US IN 2 FT146FD4 FT146 5A-l00 Mod 3,5,7 
T-A1K4D04 +CONTROL TAG UNUSED FT102001 FT102 3A-l00 T-Al L2D05 -BUS IN 2 FT148BC6 FT148 15-060 
T-Al K4D13 -MOVE TAG I/O WK001AE5 FT102 3A-140 FT148 16-160 
T-A1K4G03 + TSTR BUS OUT 0 WK001AC2 FT101 3A-l00 FT148 16-210 
T-A1K4G08 + TSTR BUS OUT 4 WK001AC6 FT101 3A-l00 FT148 58-100 
T-A1K4J09 + TSTR MOVE TAG WK001AF5 FTl02 3A-l00 T-Al L2D06 -BUS IN 3 FT146FE4 FT146 5A-l00 Mod 3,5.7 

FT102 3A-140 T-A1L2D06 -BUS IN 3 FT148FD6 FT148 15-060 
T-A1K4J12 +TSTR COMMAND TAG WK001AF3 FT102 3A-l00 FT148 16-160 

FT102 3A-130 FT148 16-210 
FTl48 58-100 

20-020 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-021 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

T-A1L2D07 -BUS IN 4 FT14SFG4 FT14S SA-l00 Mod 3,S,7 T-A1LSB10 -PICK ON LINE RELAY BW021AB4 FT910 lS-010 
T-A1L2D07 -BUS IN 4 FT148BFS FT148 lS-060 FT910 16-170 

FT148 16-160 T-A1L6D04 -INTERFACE DISABLE FT910BL4 FT910 lS-OlO 
FT148 16-210 T-A1M1Ell +6V FT910DH4 FT910 SB-100 
FT148 SB-l00 T-A1M2B04 +STATUS BUS 3 FT113DK2 FT113 16-160 

T-A1L2D09 -BUS IN S FT146FH4 FT146 SA-100 Mod 3,S.7 FT113 16-210 
T-A1L2D09 -BUS IN S FT148FG6 FT148 lS-OlO T-A1M2BOS +STATUS BUS 0 FT113DA2 FT113 lS-090 Mod 4,6,8 

FT148 16-160 FT113 16-160 
FT148 16-210 FT113 16-210 
FT148 SB-l00 T-A1M2B07 +STATUS BUS 1 FTl13DD2 FT113 16-160 

T-A1L2Dl0 -BUS IN 6 FT146FK4 FT146 SA-100 Mod 3,S;7 FT113 lS-210 
T-A1L2D10 -BUS IN 6 FT148BG6 FT148 16-160 T-A1M2B12 +ST A TUS BUS 6 FTllSCH2 FTllS 16-160 

FT148 16-210 FTllS 16-210 
FT148 SB-l00 T-A1M2D06 -GAP CONTROL FT333EH6 FTl13 16-160 

T-A1L2Dll -BUS IN 7 FT146FL4 FT146 SA-l00 Mod 3,S,7 FTl13 SB-OOO 
T-A1L2Dl1 -BUS IN 7 FT148FH6 FT148 16-160 FT113 SB-120 

FT148 16-210 FT113 6B-020 
SB-l00 T-A1M2D06 - TRACK 0 READ DATA WB011AA2 FT701 SA-100 

T-A1L2D12 -BUS IN P FT146FN4 FT146 SA-l00 Mod 3,S,7 T-A1M2Dl0 -DIAGNOSTIC MODE FT134CF6 FT113 16-160 
T-A1L2D12 -BUS IN P FT148BK6 FT148 lS-060 T-A1M2D12 +GATED 62S0 FT182CG2 FTl13 16-210 

FT148 SB-100 T-A1M2D13 +REWIND UNLOAD FT261 BK2 FT113 16-210 
T-A1L2D13 - TRACK 2 READ DATA WBOllAA4 FT146 SA-100 T-A1M2G02 +BACKWARD STATUS LATCH FT134EN2 FT701 SA-100 

FT146 SB-100 T-A1M2G04 +BKWD STATUS FT134EL6 FTl13 16-160 
T-A1L2G02 +NRZI READ DATA TRACK 1 FT701GG6 FT146 SA-100 T-A1M2G04 +NRZI READ DATA TRACK 0 FT701GB6 FT701 SA-l00 Mod 3,S,7 
T-A1L2G03 +NRZI READ DATA TRACK S FT702GM6 FT146 SA-100 T-A1M2GOS -WRITE CURRENT ON WBOllAF6 FTlll lS-090 Mod 4,6,8 
T-A1L2G04 +NRZI READ DATA TRACK 3 FT702GB6 FT146 SA-l00 FTll1 SB-OOO 
T-A1L2GOS - TRACK S READ DATA WB011AA7 FT146 SA-l00 FTlll SB-100 

FT146 SB-l00 T-A1M2Gl0 +STATUS BUS IN 2 FT113DG2 FT113 16-160 
T-A1L2G07 +NRZI READ DATA TRACK P FT703GM6 FT146 SA-l00 FT113 16-210 
T-A1L2G08 +NRZI READ DATA TRACK 6 FT703GB6 FT146 SA-100 T-A1M2J02 +STATUS BUS 7 FTl1SEK2 FT11S 16-160 
T-A1L2G09 - TIE UP FT910GD4 FT141 SB-100 FTllS 16-210 
T-A1L2G10 - TRACK 6 READ DATA WB011AA8 FT146 SA-100 T-A1M2J02 - TRACK 1 READ DATA WB011AA3 FT701 SA-100 

FT146 S8-100 T-A1M2J04 +NRZI READ DATA TRACK 1 FT701GG6 FT701 SA-l00 
T-A1L2G12 - TRACK 7 READ DATA WB011AA9 FT146 SA-100 T-A1M2JOS -DATA SECURITY ERASE FT134DK6 FT11S 16-210 

FT146 SB-l00 LATCH 
T-A1L2G13 +NRZI L2 FT604DE6 FT141 SA-100 T-A1M2J06 + TAPE BOTTOMED FT264GL2 FT114 2B-l00 
T-A1L2J02 - TRACK 1 READ DATA WBOllAA3 FT146 SA-l00 FT114 2B-110 

FT146 SB-100 FT114 3B-170 
T-A1L2J04 - TRACK 3 READ DATA WB011AAS FT146 SA-100 T-A1M2J06 - TRACK 2 READ DATA WBOllAA4 FT701 SA-100 Mod 3,S,7 

FT146 S8-100 T-Al M2J09 + STATU 5 BUS 4 FT11SCA2 FT11S 16-160 
T-A1L2JOS +NRZI READ DATA TRACK 4 FT702GG6 FT146 SA-100 FT11S 16-210 
T-A1L2J06 - TRACK 4 READ DATA WB011AA6 FT146 SA-100 T-A1M2J09 +NRZI READ DATA TRACK 2 FT701GM6 FT701 SA-100 Mod 3,S.7 

FT146 SB-l00 T-A1M2J10 - TRACK 3 READ DATA W8011AAS FT702 SA-l00 Mod 3,S,7 
T-A1L2J07 -SET METER ENABLE FT134FC2 FT141 16-160 T-A1M2J13 +NRZI READ DATA TRACK 3 FT702GB6 FT702 SA-l00 Mod 3,S.7 
T-A1L2Jl0 - TRACK P READ DATA WB011AA1 FT146 SA-l00 T-A1M2M02 -BUS OUT 7 FT102GE2 FT112 lS-010 

FT146 S8-000 T-A1M2M04 +REWIND OP FT261FF2 FT111 16-210 
FT146 SB-l00 FT111 SB-l00 
FT146 6A-l00 T-A1M2M10 +NFP-1A PICKED FT182CJ4 FT111 SB-l00 

T-Al L2Jl 1 -BUSY STATUS FT134FA2 FT141 16-160 T-A1M2M12 -GATED READY FT261CN6 FT116 lS-010 
FT141 16-170 T-A1M2P02 -8US OUT 6 FTl02GC2 FT112 16-160 

T-Al L2J12 -PHASE B GATED FT303DK6 FT141 16-160 T-A1M2P02 - TRACK 4 READ DATA WB011AA6 FT702 SA-l00 Mod 3,S.7 
FT141 16-170 T-A1M2P04 +NRZI READ DATA TRACK 4 FT702GG6 FT702 SA-100 Mod 3,S,7 

T-A1L2J13 +SUM OF TAGS FT134ED2 FT141 16-160 T-A1M2P04 +POWER ON RESET WB022BK4 FT112 2B-100 
FT141 16-170 FT112 2B-ll0 

T-A1L2M04 +STATUS BUS 2A FT181 DG6 FT147 16-160 T-A1M2POS +AIR PRESSURE FAIL FT28SCL2 FTl14 2B-110 
T-A1L2MOS +STATUS BUS 0 FT113DA2 FT147 3A-100 T-A1M2P06 +STATUS BUS S FT11SEE6 FT11S lS-010 

FT147 3B-100 FTl1S 16-160 
T-A1L2M08 -RUN METER FT141GH4 FT141 16-160 FTllS 16-210 
T-A1L2P04 +READ GATE FT134C86 FT141 16-170 T-A1M2P06 - TRACK S READ DATA W8011AA7 FT702 SA-l00 Mod 3,S,7 

FT141 SA-OOO T-A1M2P07 +SUM OF TAGS FT134ED2 FT112 lS-010 
FT141 SA-100 T-A1M2P10 +WRITE CURRENT U.K. FT111 FJ2 FTll1 1S-090 Mod 4,6,8 

T-A1L2P06 -METER OUT I/O WK001AE6 FT141 16-160 FTl 1 1 16-160 

T-A1L2P09 +NRZI READ DATA TRACK 7 FT703GG6 FT146 SA-100 T-A1M2Pl1 +SENSE RESET FT112FJ2 FTl12 16-160 

T-A1L2P12 +STATUS BUS 4A FT181ED6 FT147 16-160 FT112 16-170 

T-A1L6B03 +INT DIS OR - OFF LINE FT910BM4 FT910 1S-010 T-A1M2P12 -BUS OUT S FT102GA2 FT112 lS-090 Mod 4,6,8 

FT910 18-000 

20-021 
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3803·2 CROSS-REFERENCE, PINS TO LOGICS 20-022 

NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

T-A1M2P13 -GATED ERASE CURRENT ON FT323FH2 FTlll 2B-210 Y1C2U06 -WRT AND TAPE OP BW231GF6 CN291 17-160 

FTlll 3B-l00 CN291 17-310 

T-A1M2S02 -LOSS OF AIR OR OVUV LT FTl14CB6 FTl14 16-160 Y1C2U09 +BLOCK NRZI ONES CN231GL6 CN231 13-410 

T-A1M2S04 +NRZI READ DATA TRACK 5 FT702GM6 FT702 5A-l00 Y1C2Ul0 +SHIFT CRC NRZI CN291EA6 CN291 17-590 

T-A1M2S05 +ERASE U.K. FT,lll FG2 FT111 16-160 Y1D2Bll -NRZI RD DATA BIT 1 CN061CF2 CN061 17-010 

T-A1M2S07 +LAMP OFF FT231CF6 FT114 15-090 Mod 4,6,8 CN061 17-590 

FT114 16-160 Y1D2B13 -NRZI RD DATA BIT P CN061DB2 CN061 17-010 

FT114 2B-l00 CN061 17-590 

FTl14 2B-ll0 Y1D2D04 -DEVICE BUS IN 7 TO OF XC032AM4 CN051 16-190 

T-A1M2S09 -FILE PROTECT LAMP FTlllDK4 FTlll 5B-l00 XC031 17-310 

T-A1M2U02 + TAPE BOTTOM LEFT FT264CH4 FT114 16-160 XC031 17-590 

T-A1M2U02 - TRACK 6 READ DATA WB011AA8 FT703 5A-l00 Y1D2D09 -DEVICE BUS IN 6 TO OF XC032AL4 CN051 16-190 

T-A1M2U04 -WRITE STATUS FT134BF2 FT111 16-160 CN05l 17-310 

T-A1M2U04 +NRZI READ DATA TRACK 6 FT703GB6 FT703 5A-l00 CN051 17-590 

T-A1M2U05 +TAPE BOTTOM RIGHT FT264EH4 FT114 16-160 Y1D2D13 -DEVICE BUS IN 5 TO OF XC032AK4 CN051 16-190 

T-A1M2U06 +LOAD CHECK FT285EC2 FT114 15-090 Mod 4,6,8 CN051 17-310 

T-A1M2U06 -TRACK 7 READ DATA WBOllAA9 FT703 5A-l00 CN051 17-590 

T-A1M2U09 +NRZI READ DATA TRACK 7 FT703GG6 FT703 5A-l00 Y1D2G02 -NRZI RD DATA BIT 0 CN061CD2 CN061 17-010 

T-A1M2Ul0 + TIE UP FTl15GB4 FT115 16-160 CN061 17-590 

FTl14 16-210 Y1D2G07 -NRZI RD DATA BIT 6 CN061GF2 CN06l 17-010 

T-A1M2Ul0 - TRACK P READ DATA WB011AAl FT703 5A-l00 CN061 17-590 

T-A1M2U13 +NRZI READ DATA TRACK P FT703GM6 FT703 5A-l00 Y1D2G09 -NRZI RD DATA BIT 7 CN061GH2 CN061 17-010 

T-A1N3D02 -4V FT910CA4 FT910 5B-l00 CN061 17-590 

T-A1N3D08 GROUND FT910CB4 FT910 5B-l00 Y1D2G13 -NRZI RD DATA BIT 3 CN061CK2 CN061 17-010 

T-A1TBl-9 -48V TEST POINT ZT051TBl ZT051 1 B-OOO CN061 17-590 

T-A1TB2-1 +12V TEST POINT ZT051TBl ZT051 lB-OOO Y1D2J02 -STAT BIT 3 7 TRK BW231EA6 CN051 17-180 

T-A1TB2-5 -12V TEST POINT ZT051TB2 ZT051 lB-OOO Y1D2J04 +NRZI CRC BIT P CN061DH6 CN061 17-010 

T-A1TB3-12 +11V TEST POINT ZT051TB3 ZT051 lB-OOO Y1D2J07 -ROD 169 CN221CG6 CN021 17-110 

Y1C2B07 -READ AND TAPE OP BW231EL6 CN281 17-310 Y1D2J09 -DEVICE BUS IN 4 TO OF XC032AJ4 CN04l 16-190 

Y1C2D04 +NRZI CHAR GATE FREQ BW221GK5 CN231 17-160 CN041 17-310 

CN231 17-310 CN04l 17-590 

Y1C2D13 -NRZI TM CN071GE2 CN241 17-180 Y1D2Jll -NRZI RD DATA BIT 5 CN061GD2 CN061 17-010 

Y1C2G03 -SET NRZI FIRST BIT CN061EM2 CN251 16-190 CN061 17-590 

CN061 17-100 Y1D2J12 +9 TRK CORRECTION CN071ED2 CN07l 17-590 

CN251 17-180 Y1D2J13 -NRZI RD DATA BIT 4 CN061GB2 CN061 17-010 

CN251 17-310 CNOSl 17-590 

Y1C2G13 +RESET FIRST BIT CN251BH6 CN251 13-410 Y1D2M02 -NRZI RD DATA BIT 2 CN061CH2 CN061 17-010 

CN251 17-310 CN06l 17-590 

Y1C2J03 +NRZI HI CLIP VRC CN281 FD2 CN281 17-590 Y1D2P02 -DEVICE BUS IN 3 TO OF XC032AH4 CN041 16-190 

Y1C2J04 +NRZI WRT SKEW CHK CN251CN2 CN251 17-160 XC031 17-310 

Y1C2J09 +PARITY EVEN BN311DM2 CN241 17-310 XC031 17-590 

Y1C2Jll -TAPE OP B BW231DL6 CN261 17-180 Y1D2P05 -DEVICE BUS IN 2 TO OF XC032AF4 CN041 16-190 

CN261 17-540 with EC733814 XC031 17-310 

Y1C2J12 +NRZI CHAR GATE CN231GG2 CN231 13-410 XC031 17-590 

CN231 17-100 Y1D2Pll -SET NRZI FIRST BIT CN061EM2 CN061 13-410 

CN231 17-180 Y1D2S05 -NRZI MODE BW231GK6 CN061 17-540 

CN231 17-310 Y1D2U02 -DEVICE BUS IN 1 TO OF XC032AE4 CN031 16-190 

CN231 17-590 CN031 17-310 

Y1C2M02 +NRZI DEGATE ECC PH CN261AE2 CN261 17-540 CN031 17-590 

Y1C2M03 -NRZI MODE BW231GK6 CN261 16-190 Y1D2U04 +6250 BPI MODE BW231GH2 CN061 16-190 

CN261 17-070 Y1D2U05 +PE MODE BW231Gj2 CN061 16-190 

CN261 17-180 Y1D2U07 -DEVICE BUS IN 0 TO OF XC032AD4 CN031 16-190 

CN261 17-220 CN031 17-310 

CN261 17-530 CN031 17-590 

Y1C2M05 -STAT BIT 3 7 TRK BW231EA6 CN271 17-310 Y1D2U09 -R/W VRC BAD A CNOllGD6 CN011 17-310 

Y1C2M12 -R/W VRC CN281 EF6 CN281 17-310 Y1D2U12 -DEVICE BUS IN P TO OF XC032CB4 CN031 16-190 

Y1C2Pl0 +EOD NRZI CN281 FL2 CN281 13-410 CN031 17-310 

CN281 17-150 CN031 17-590 

Y1C2S05 +RESET RD REG 1 CN251 FH6 CN251 17-310 Y1F2B09 -XLATE BFR TK 5 CDlllGH7 CEOOl 17-700 

Y1C2S07 +NRZI R/W VRC GK001GF2 CN281 17-310 Y1F2Bl0 -XLATE BFR TK 7 CD211GH7 CEOOl 17-700 

Y1C2S09 +SHIFT EPR CN291DA6 CN291 17-540 w/o EC733814 Y1F2B12 -XLATE BFR TK 2 CD211GHl CEOOl 17-700 

Y1C2Sl0 +SPARE XFR OA AA171GJ2 CN291 17-540 Y1F2B13 -XLATE BFR TK 4 CD311GH7 CEOOl 17-700 

Y1C2S11 -STAT BIT 1 START WR RD AA141GF6 CN251 16-190 Y1F2Dl0 -XLATE BFR TK 6 CD211GH4 CEOOl 17-700 

AA141 17-100 Y1F2D12 -EPI CE001DIII2 CEOOl 17-600 

Y1C2U02 +DEGATE NRZI SELECT FD041DK6 CN251 16-190 Y1F2G02 -SR2 BIT 0 TP CE001CF2 CEOOl 17-170 
Yl F2G03 -XLATE BFR TK 3 CD311GH4 CEOOl 17-700 

20-022 
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Y1F2G05 -SR2 BIT 1 TP CE001CF3 CEOOl 17-170 Y1G2P02 -POINTER BUS BIT 3 CJOllGBB CJOll 15-100 

Y1F2G07 -SR2 BIT 4 TP CE001CF6 CEOOl 17-170 CJOll 17-160 
Y1F2GOB -SR2 BIT 2 TP CE001CF4 CEOOl 17-170 Y1G2P03 -ALMOST SKEW TK 6 CD291OC5 CJ021 17-160 
Y1F2G09 -SR2 BIT 5 TP CE001CF7 CEOOl 17-170 CJ021 17-700 
Y1F2Gl0 -SR2 BIT 6 TP CE001CFB CEOOl 17-170 Y1G2P04 -ALMOST SKEW TK 4 CD391DC9 CJ011 17-160 
Yl F2Gll -SR2 BIT 3 TP CE001CF5 CEOOl 17-170 CJ011 17-700 
Y1F2G12 -SR2 BIT 7 TP CE001CF9 CEOOl 17-170 Y1G2P05 -POINTER BUS BIT 4 CJOllGBO CJOll 15-100 
Y1F2J03 -XLATE BFR TK 1 CD311GHl CEOOl 17-700 CJ011 17-160 

Y1F2M03 +POINTER TRK 1 CJ031CB2 CEOOl 17-220 Y1G2P06 -ALMOST SKEW TK 7 CD291DC9 CJ021 17-160 

CEOOl 17-600 CJ021 17-700 

Y1F2M04 +POINTER TRK 7 CJ031CBB CEOOl 17-220 Y1G2P07 -ALMOST SKEW TK 5 CD191DC9 CJ021 17-160 

CEOOl 17-600 CJ021 17-700 

Y1F2M05 +POINTER TRK 3 CJ031CB4 CEOOl 17-220 Y1G2P09 -ALMOST SKEW TK P CD191DC2 CJ021 17-160 

CEOOl 17-600 CJ021 17-700 
Y~!'2M07 +POINTER TRK 5 CJ031CB6 CEOOl 17-220 Y1G2Pl0 -POINTER BUS BIT P CJ021GBB CJ021 17-160 

CEOOl 17-600 Y1G2Pll -ROC CYCLED CC121BJ6 CJ011 17-160 

Y1F2MOB -Sl EQUALS S2 BITS 0-3 CE001DG2 CEool 17-600 CJOll 17-540 

Y1F2Ml0 -I COUNT 4 CE001DD4 CEOOl 17-600 CJ011 17-700 

Y1F2Mll -Sl EQUALS S2 BITS 4-7 CEOO1DG4 CEOOl 17-600 Y1G2P12 -ECC GB TK P CDlllGH2 CJ031 17-540 

Y1F2M13 -I COUNT 1 CE001DD2 CEOOl 17-600 Y1G2S03 -EP J CE001DH4 CJ031 17-540 

Y1F2P02 -lOR 0 PNTRS ON CE001BA2 CEOOl 17-110 Y1G2U03 -EP I CE001DH2 CJ031 17-540 

Y1F2P03 +POINTER TRK 2 CJ031CB3 CE001 17-220 CJ031 17-700 

CE001 17-600 Y1H2B02 +RESET FORMAT LTHS CH031DB6 CH151 17-150 

Y1F2P04 +POINTER TRK 4 CJ031CB5 CEOOl 17-220 CH151 17-410 

CEOOl 17-600 Y1H2B03 -FORMAT CHAR TK 7 CD211FG9 CH151 17-070 

Y1F2P05 -2 OR 0 PNTRS ON CE001BA4 CEOOl 17-110 Y1H2B04 -FORMAT CHAR TK P CDlllFG3 CH151 17-070 

Y1F2P06 +POINTER TRK 0 CJ031CBl CEOOl 17-220 Y1H2D02 -FORMAT CHAR TK 6 CD211FG6 CH151 17-070 

CEOOl 17-600 Y1H2D03 -FORMAT CHAR TK 4 CD311FG9 CH161 17-070 

Y1F2P07 +POINTER TRK 6 CJ031CB7 CEOOl 17-220 Y1H2D04 +SET FORMAT CHARACTER CH061DC2 CH151 17-150 

CEOOl 17-600 CH151 17-410 

Y1F2P09 -S2 EQUAL ZERO CE001CFl CEOOl 17-600 Y1H2D05 -FORMAT CHAR TK 5 CDlllFG9 CH161 17-070 

Y1F2Pll -XLATE BFR TKP CDlllGHl CEOOl 17-700 Y1H2Dl0 -TAPE OP B BW231DL6 CH131 16-190 

Y1F2P12 -I COUNT 2 CE001DD3 CEOOl 17-600 BW231 17-150 

Y~F2S03 -COUNT EQUAL I CEOm EB2 CE001 17-170 BW231 17-410 

Y1F2S09 -ECC GB ADR 2 CHOllFH6 CEOOl 17-170 Y1H2D12 -6250 CHK TRK 6 CH151FA2 CH151 17-170 

Y1F2U02 +SET I CNT CH041DJ4 CE001 17-170 CH151 17-700 

Y1F2U06 -ECC GB ADR 1 CHOll FF6 CE001 17-170 Y1H2D13 -6250 CHK TRK 7 CH151FA5 CH151 17-170 

Y1F2U07 -2 PTRS ON PWR CH021GD6 CEOOl 15-100 CH151 17-700 

Y1G2B04 -CRC DATA TRK B CJ031EK2 CJ031 17-540 Y1H2GOB +RESET VOTE L THS CH031 DE4 CH151 17-150 

Y1G2B12 -POINTER BUS BIT 0 CJOllGB2 CJOll 15-100 Y1H2G09 +A3 OR Bl CH061DG2 CH151 17-070 

CJOll 17-160 CH151 17-150 

Y1G2B13 -ALMOST SKEW TRK 1 CD391DC2 CJ011 17-160 CH151 17-410 

CJOll 17-700 Y1H2Gl0 -6250 CHK TRK 4 CH161FK5 CH161 17-170 

Y1G2D13 -POINTER BUS BIT 2 CJ011GB6 CJ011 15-100 CH161 17-700 

CJOll 17-160 Y1H2Gll -FORMAT CHAR TK 2 CD211FG3 CH161 17-070 

Y1G2G04 -ALMOST SKEW TK 3 CD391DC5 CJ011 17-160 Y1H2G12 +Al OR Bl CH061 DE2 CH151 17-070 

CJ011 17-700 CH151 17-150 

Y1G2G09 -RD ECC DATA TRK 7 CJ031DHB CJ031 17-540 CH151 17-410 

Y1G2Gll +NRZI DEGATE ECC PH CN261AE2 CJ031 17-070 Y1H2J02 -6250 CHK TRK P CH151FAB CH151 17-170 

Y1G2G12 -ALMOST SKEW TK 2 CD291DC2 CJOll 17-160 CH151 17-700 

CJOll 17-700 Y1H2J03 -6250 CHK TRK 0 CH161FD2 CH161 17-170 

Y1G2J04 +END OF DATA OR PE CH131GK6 CJOll 17-700 CH161 17-700 

'!lG2J09 -RD ECC DATA TRK B CJ031DH9 CJ031 17-540 Y1H2J04 -6250 CHK TRK 1 CH161FD5 CH161 17-170 

Y1G2J13 -ALMOST SKEW TK 0 CD191DC5 CJOll 17-160 CH161 17-700 

CJOll 17-700 Y1H2J05 -PE MODE BW231GJ6 CH121 13-4BO 

Y1G2M02 -POINTER BUS BIT 1 CJOllGB4 CJOll 15-100 CH121 17-540 

CJOll 17-160 Y1H2J09 -FORMAT CHAR TK 0 CDll1 FG6 CH161 17-070 

Y1G2M05 -POINTER BUS BIT 6 CJ021GB4 CJ021 15-100 Y1H2Jl0 -FORMAT CHAR TK 1 CD311FG3 CH161 17-070 

CJ021 17-160 Yl H2Jll -6250 CHK TRK 5 CH161FKB CH161 17-170 

Y1G2M07 -POINTER BUS BIT 7 €J021GB6 CJ021 15-100 CH161 17-700 

CJ02l 17-160 Y1H2J12 -FORMAT CHAR TK 3 CD311 FG6 CH161 17-070 

Y1G2MOB -POINTER BUS BIT 5 CJ021GB2 CJ021 15-100 Y1H2J13 -EOD OR CRC OK CH111 FG6 CH11l 17-410 

CJ021 17-160 Y1H2M03 -6250 CHK TRK 3 CH161FK2 CH161 17-170 

Y1G2Mll -GATED PGM SYNC CC121BM6 CJOll 17-160 CH161 17-700 

CJOll 17-700 Y1H2M05 -FORMAT CHARACTER VOTE CH151GJ2 CH151 17-540 

© Copyright International Business Machines Corporation 1976. 1979 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-024 

NET LOGIC NET LOGIC 
CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

Y1H2M07 -6250 CHK TRK 2 CH161FDS CH161 17-170 Y1J2M11 +WRITE AND TAPE OP BW231GF2 CH071 17-110 

CH161 17-700 Y1J2M12 -WR OR RD FORWARD CH131BF6 CH011 17-170 
Y1H2M09 +END OF DATA PWR CH131GL6 CH131 17-0S0 Y1J2M13 -lOR 0 PNTRS ON CE001BA2 CH021 17-110 

CH131 17-170 CH021 17-220 
Y1H2M11 +9 TRACK CHECK CRC CN2S1 FJ2 CH111 17-530 Y1J2P02 -SET Sl AND FB WRITE GATE CH011 DE6 CH011 17-170 
Y1H2M12 -XOUTA BIT 1 ALU2 TO DF AA141GB2 CH131 13-4S0 CH011 17-540 

CH131 17-170 Y1J2P03 -MTE WRT SAMPLE CH131GM6 CH071 17-110 

CH131 17-540 Y1J2P04 +SET FORMAT CHARACTER CH061DC2 CH061 17-070 

Y1 H2M13 -COMBINED ECC DATA 1 CK001CC4 CH111 17-070 Y1J2P10 +RESET I CNT CH031 BJ2 CH031 17-160 
Y1H2P04 +END OF DATA OR PE CH131GK6 CH131 17-170 Y1J2P12 -STEP CTR L TH CH031GJ6 CH031 17-160 

CH131 17-540 Y1J2P13 -2 OR 0 PNTRS ON CE001BA4 CH021 17-110 
Y1H2P06 -DETECTED ALL ONES DATA CH121EF6 CH121 17-410 CH021 17-220 
Y1 H2P11 +EOD NRZI CN2S1FL2 CH131 17~540 Y1J2S02 +DEGATE SERIALIZE Sl CH071DF2 CH071 15-100 
Y1H2P12 -STAT BIT 1 START WR RD AA141GF6 CH131 17-170 Y1J2S03 -ECC GB ADR 4 CH011 EK2 CH011 17-170 
Y1H2P13 -COMBINED fCC DATA 0 CK001BB4 CHlll 17-070 CH011 17-540 

Y1H2S02 -COMBINED ECC DATA 2 CKOO1DD4 CH111 17-070 Y1J2S07 -RESET Sl AND S2 CH031GB2 CH031 17-170 

Y1H2S03 -COMBINED ECC DATA 3 CK001EE4 CH141 17-070 Y1J2S09 +RESET FORMAT LTHS CH031DB6 CH031 17-160 

Y1H2S05 -COMBINED ECC DATA 5 CK001GG4 CH121 17-070 CH031 17-700 

Y1H2S07 -COMBINED ECC DATA 6 CK001AH4 CH121 17-070 Y1J2S10 +NRZI WRT REQ CN291ED4 CH021 15-040 
Y1H2S09 -6250 MODE BW231GH6 CH141 17-530 CH021 17-110 

Y1H2S10 -CROC REG 16 OR NOT RD BR001EN2 CH141 16-190 CH021 17-370 
CYC Y1J2S11 -ECC GB ADR 2 CH011FH6 CH011 17-170 

Y1H2S12 +NRZI CHAR GATE CN231GG2 CH131 17-370 CH011 17-540 

Y1H2U02 -COMBINED ECC DATA 4 CK001 FF4 CH141 17-070 Y1J2S12 -REQ CB WRT CYCLE CH021GE2 CH021 17-110 
Y1H2U04 -PE DECODE A7 CH071ED6 CH121 17-070 CH021 17-370 

CH121 17-410 CH021 17-540 
Y1H2U05 -COMBINED ECC DATA 7 CK001BJ4 CH111 17-070 CH021 17-540 

Y1H2U06 -RESIDUAL FRAME BKWD CH131CC6 CH131 17-540 Y1J2U02 +SET PE WRT ENV CHECK CH071GL2 CH071 17-220 

Y1H2U07 -WR OR RD FORWARD CH131BF6 CH131 17-170 Y1J2U07 +ECC GROUP FULL CH011CJ2 CH011 17-160 

CH111 17-700 CH011 17-170 

Y1H2U09 -FB DATA OR ALL ONES CH131GC2 CH131 16-190 CH011 17-540 

CH131 17-070 CH011 17-600 

CH131 17-170 Y1J2U09 +SET R/W VRC ERROR CH071GC2 CH071 17-170 

CH131 17-370 Y1J2Ul0 -ECC GB ADR 1 CH011 FF6 CH011 17-170 

Y1H2Ul1 -RESIDUAL FRAME FWD CH131CE6 CH131 17-540 CH011 17-540 

Y1H2U12 +RESIDUAL 32 COMPARE CH141FK2 CH141 17-540 Y1J2U12 -RESIDUAL FRAME FWD CH131CE6 CHOSl 17-540 

Y1J2B07 +A1 OR B1 CH061DE2 CH061 17-170 Y1J2U13 +RESET VOTE L THS CH031 DE4 CH031 17-170 

Y1J2B10 +A3 OR B3 CH061DG2 CH061 17-170 Y1K2B13 -XLATE BFR TK 1 CD311GH4 CD311 17-170 

Y1J2D02 -ABC2-C7 CH021CD6 CHOBl 17-540 Y1 K2D03 -NO CMPR TKS 1-3-4 C03910C7 C0391 17-160 

Y1J2D03 +READ FORWARD CHOllEE2 CHOll 17-170 Y1K2D06 -XOUTA BIT 6 ALU2 TO DF AA141AD6 CD311 17-170 

Y1J2D05 +SHIFT CRC CHOS1GH4 CHOSl 17-540 C0311 17-700 

Y1J2D09 -25 - 75 CLOCK BUS Y A BS021FG9 BS061 17-150 Y1K2013 -XLATE BFR TK 4 CD311GH7 CD311 17-170 

CH021 17-410 Y1K2G02 -XLATE BFR TK 1 CD311GH1 C0311 17-170 

Y1J2D12 +SET CHECK BYTE CHOSl EB4 CH021 17-540 Y1K2G04 +INVALIO CHAR TK 1 CD311 FG1 CD311 17-700 

Y1J2G03 -SET I CNT CMPR CH041 EL6 CH041 17-170 Y1K2G07 -FORMAT AT CHAR TK 1 CD311 FG3 CD311 17-170 

CH041 17-600 C0311 17-700 

Y1J2G09 -2 PTRS ON PWR CH021GD6 CH021 15-100 Y1K2Gll +SAMPLE HOB CB421 E06 CD311 17-160 

CH021 17-600 CD311 17-170 

Y1J2G12 -SET ECC BUFFER CHOllDD6 CH011 17-600 C0311 17-700 

CHOBl 17-700 Y1K2G12 -GB PTR 1 CD391BK6 CD391 17-170 

Y1J2G13 -ABC+PE-A6 CH011BF6 CHOll 17-700 C0391 17-700 
Y1J2J03 +SET RESIDUAL CNT CHOS1004 CHOBl 17-540 Y1K2G13 +INVALIO CHAR TK 4 C0311FG7 C0311 17-700 

Y1J2J04 -GB FULL CB441GK6 CH031 17-070 Y1K2J06 -GB ADR CNTR 1 CB441GD6 C0311 17-700 

Y1J2J05 -PE MODE BW231GJ6 CH071 17-110 Yl K2J11 -GB PTR 4 CD391FK6 C0391 17-170 
CH071 17-220 CD391 17-700 

Y1J2J07 +GATE HDW PTRS CH021GM6 CH021 17-600 Yl K2J12 -GB PTR 3 CD391DK6 C0391 17-170 

Y1J2Jl0 -FB MODULE SELECT CH011CB2 CHOll 17-170 CD391 17-700 

CHOll 17-540 Y1K2M03 -FORMAT CHAR TK 4 C0311FG9 C0311 17-170 

Y1J2Jll -0 - 50 CLOCK BUS Y A BS021F09 CHOSl 17-150 C0311 17-700 

BS021 17-410 Y1K2M05 +INVALID CHAR TK 3 CD311FG4 CD311 17-700 

Y1J2J13 +SHIFT S2 CHOllEC4 CH011 17-170 Y1K2M07 -FORMAT CHAR TK 3 CD311FG6 C0311 17-170 
CH011 17-600 C0311 17-700 

Y1J2M02 -CORR TRK S ONLY CH021FB6 CH021 17-170 Y1K2MOS -ALMOST SKEW TK 1 C03910C2 CD391 17-700 

Y1J2M04 +POINTER TRK S CJ03tCB9 CH021 17-110 
CH021 17-220 
CH021 17-600 
CJ031 17-700 

20-024 
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Y1K2M09 +PE WRITE SKEW TR 1 CD391 DC3 CD391 17-1S0 Y1M2POS +PE WRT SKEW ZN 1 CD191FB4 CD191 17-1 SO 
CD391 17-700 Y1M2P07., +PE WRT SKEW TR 0 CD191DCS CD191 17-1S0 

Yl K2P02 -GB ADR CTR 2 CB441GFS CD311 17-700 
'!.II!..~ ... ; ! CD191 17-700 

Y1K2P03 +READ FORWARD CHOll EE2 CD311 17-700 Yl M2f!09 ';'<\'\;"ROC IMAGE SA CB421GM6 CD191 17-1S0 
Y1K2P04 +PE WRT SKEW TR 4 CD391DCO CD391 17-1S0 Yl M2J1.l·1 -"ALMOST SKEW TK 5 CD191 DC9 CD191 17-700 

CD391 17-700 Y1M2~1'~ ,'+EXCESSIVE SKEW ZN 1 CD191FBl CD191 17-1 SO 
Y1K2P07 +PE WRT SKEW TR 3 CD391DCS CD391 17-160 Yl M2S02.~\ ' +SOME TRK MARG ZN 1 CD191 FB2 CD191 17-1 SO 

CD391 17-700 Y1M2S09 ' -ALMOST SKEW TK 0 CD191DC5 CD191 17-700 
Yl K2Pl1 -ALMOST SKEW TK 4 CD391DC9 CD391 17-700 Y1N2B12 +WRITE SKEW ERROR CB431CC6 CB431 17-160 
Y1K2S09 -ALMOST SKEW TK 3 CD391DC5 CD391 17-700 Y1N2D02 -ROC ROTATION BRANCH CC300DL2 CB411 17-070 
Y1K2U07 +RIC RESET TRK 4 CD311BES CD311 17-1S0 Y1N2D05 -SET GROUP BFR HDR PTRS CB421 OKS CB421 17-700 
Y1L2B13 -XLATE BFR TK S CD211GH4 CD211 17-170 Yl N2D06 -SAMPLE HOB CB421 ED6 CB421 17-1S0 
Y1L2D03 -NO CMPR TKS 2-6-7 CD291DC7 CD291 17-1S0 Y1N2D09 +GT ROC ADDR TO HOB CB421EF6 CB421 17-170 
Y1L2D13 -XLATE BFR TK 7 CD211GH7 CD211 17-170 Yl N2Dl1 -ROC 25 75 CB421EK6 CB421 17-600 
Y1L2G02 -XLATE BFR TK 2 CD211GHl CD211 17-170 Y1N2G02 - TAPE OP POWERED 2 CB411BL6 CB441 17-070 
Y1L2G04 ' +INVALID CHAR TK 2 CD211 FGl CD211 17-700 Y1N2G04 +SET XLT BUFFER CB441BD2 CB441 17-170 
Y1L2G07 -FORMAT CHAR TK 2 CD211 FG3 CD211 17-170 CB441 17-540 

CD211 17-700 Y1N2G05 -GB ADR CTR 1 ' CB441GDS CB441 17-170 
Y1L2G12 -GB PTR 2 CD291BKS CD291 17-170 Y1N2G07 -GB ADR CTR 2 CB441GF6 CB441 17-170 

CD291 17-700 Yl N2GOB -GB FULL CB441GKS CB441 17-070 
Y1L2G13 +INVALID CHAR TK 7 CD211FG7 CD211 17-700 CB441 17-160 
Y1L2Jll -GB PTR 7 CD291 FKS CD291 17-170 CB441 17-170 

CD291 17-700 CB441 17-540 
Y1L2J12 -GB PTR S CD291DKS CD291 17-170 CB441 17-600 

CD291 17-700 Y1N2J04 +A+B 3 25-75 CHOSl EE2 CB441 17-160 
Y1L2M03 -FORMAT CHAR TK 7 CD211FG9 CD211 17-170 Y1 N2J09 -WRT AND TAPE OP CB431AL6 CB441 17-160 

CD211 17-700 Yl N2J12 -0 - 50 CLOCK BUS YB BS021GDO CB411 17-070 
Y1L2M05 +INVALID CHAR TK 6 CD211FG4 CD211 17-700 Y1N2J13 -25 TO 75 CLOCK BUS YB BS021FGO CB411 17-070 
Y1L2M07 -FORMAT CHAR TK S CD211 FG6 CD211 17-170 Y1N2M05 + TAPE OP DELAYED CB411BL2 CB411 15-100 

CD211 17-700 CB411 17-540 
Y1L2MOS -ALMOST SKEW TK 2 CD291DC2 CD291 17-700 Y1N2P06 +1 OR 2 TRK CORR TP CB431EE6 CB431 17-540 
Y1L2M09 +PE WRT SKEW TR 2 CD291DC3 CD291 17-160 CB431 17-600 

CD291 17-700 Y1N2P09 -SET I CNT CMPR CH041ELS CB431 15-140 
Y1L2P04 +PE WRT SKEW TR 7 CD291DCO CD291 17-160 CB431 17-600 

CD291 17-700 Yl N2P13 +COMBINED R/W VRC ERROR CB431BK6 CB431 17-170 
Y1L2P07 +PE WRT SKEW TR 6 CD291DC6 CD291 17-1S0 Y1P2B02 +DEAD TRACK 6 CC091DK2 CC091 17-160 

CD291 17-700 CC091 17-700 
Yl L2Pl1 -ALMOST SKEW TK 7 CD291DC9 CD291 17-700 Yl P2B04 +PE WRT SKEW TRK 4 CD391DCO CC031 17-S00 
Y1L2S09 -ALMOST SKEW TK 6 CD291DC5 CD291 17-700 Y1P2B05 +DEAD TRACK 0 CC031DK2 CC031 17-160 
Y1M2B13 -XLATE BFR TK 0 CD111GH4 CD111 17-170 CC031 17-700 
Y1M2D03 -NO CMP TKS P-0-5 CD191DC7 CD191 17-1S0 Y1P2B09 +PE WRT SKEW TK 2 CD291CD3 CC031 17-S00 
Y1M2D13 -XLATE BFR TK 5 CD111GH7 CD111 17-170 Yl P2Bll +PE WRT SKEW TK 6 CD291DC6 CC031 17-S00 
Y1M2G02 -XLATE BFR TK P CD111GHl CDll1 17-170 Yl P2B12' +PE WRT SKEW TK 5 CD191DCO CC031 17-600 
Y1M2G07 -FORMAT CHAR TK P CDlll FG3 CDll1 17-170 Y1P2B13 +PE WRT SKEW TK 7 CD291DCO CC031 17-S00 
Y1M2G12 -GB PTR P CD191BK6 CD191 17-170 Y1 P2D02 -SYNC TRACK 0 CC031GGS CC031 17-160 

CD191 17-700 Y1P2D04 +DEAD TRACK 7 CC101DK2 CC101 17-160 

Y1M2G13 +INVALID CHAR TK 5 CDll1FG7 CD111 17-700 CC101 17-700 
Y1M2Jll -GB PTR 5 CD191 FK6 CD191 17-170 Y1P2D05 -SYNC TRACK S CC091GG6 CC091 17-160 

CD191 17-700 Y1P2D06 +START READ CHECK TP CC031EC2 CC031 17-600 
Y1M2J12 -GB PTR 0 CD191DK6 CD191 17-170 Y1P2D07 -RECORD TRACK 6 CC091GKS CC091 17-160 

CD191 17-700 Y1P2Dl0 -TIME SENSE TK 5 CA100DHl CCOOl 15-060 

Y1M2M03 -FORMAT CHAR TRK 5 CDll1 FG9 CD111 17-170 CCOOl 16-190 
CD111 17-700 CCOOl 16-220 

Y1M2M04 +6250 BPI WRT SKEW ZN 1 CD191FB3 CD191 17-160 CCOOl 17-100 

Y1M2M05 +INVALID CHAR TK 0 CDll1 FG4 CD111 17-700 CCOOl 17-150 

Y1M2M07 -FORMAT CHAR TK 0 CD111 FG6 CD111 17-170 CCOOl 17-1S0 
CDll1 17-700 Yl P2D11 -RECORD TRACK 7 CC101GK6 CC10l 17-1S0 

Y1M2MOS -ALMOST SKEW TK P CD191DC2 CD191 17-700 Yl P2G02 +PE WRT SKEW TK 0 CD191DCS CC031 17-600 

Y1M2M09 +PE WRT SKEW TK P CD191DC3 CD191 17-160 Y1P2G03 +DEAD TRACK REG P CCll1DK2 CCll1 17-160 
CD191 17-700 CC111 17-700 

Y1M2P04 +PE WRT SKEW TR 5 CD191DCO CD191 17-700 Y1P2G05 +PE WRT SKEW TK 3 CD391DC6 CC031 17-600 
Y1P2Gl0 +PE WRT SKEW TK 1 CD391DC3 CC031 17-600 

20-025 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-026 
NET LOGIC 

NET LOGIC CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 
CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS Y1P2P04 -RECORD TRACK P CClllGK6 CC111 17-160 
Y1P2Gl1 -RECORD TRACK 3 CC061GK6 CC061 17-160 Y1P2P06 +WRITE AND TAPE OP BW231GF2 CC021 17-050 
Y1P2G12 - TIME SENSE TK 7 CA200DHl CCOOl 15-060 Y1P2P09 - TIME SENSE 0 CA100DE4 CCOOl 15-060 

CCOOl 16-190 CCOOl 16-190 
CCOOl 16-220 CCOOl 16-220 
CCOOl 17-100 CCOOl 17-100 
CCOOl 17-150 ee121 17-150 
eeOOl 17-180 eeOOl 17-180 

Y1P2G13 - TIME SENSE 2 eA200DE4 eeOOl 15-060 Y1P2Pl0 - TIME SENSE 3 CA300DCl eC001 15-060 
eeOOl 16-190 ce001 16-190 
eeOOl 16-220 eCOOl 16-220 
eeOOl 17-100 eeOOl 17-100 
eeOOl 17-150 eeOOl 17-150 
eCOOl 17-180 ceOOl 17-180 

Y1P2J03 -SYNC TRACK 7 CC101GG6 CC10l 17-160 Y1P2Pll -RECORD TRACK 0 CC031GK6 eC031 17-160 
Y1P2J06 -SYNC TRACK P CC111GG6 CC111 17-160 Y1P2P12 -SYNC TRACK 4 CC071GG6 CC071 17-160 
Y1P2J12 -GATED PGM SYNC CC121'BM6 CC121 17-700 Y1P2S04 -SYNC TRACK 1 CC041GG6 CC041 17-160 
Y1P2J13 -BOR 27 COMB OR DT BRANCH eOND CC001GM6 CCOOl 15-060 Y1P2S05 -RECORD TRACK 1 CC041GK6 CC041 17-160 

CCOOl 15-100 Y1P2S09 +DEAD TRACK 1 CC041DK2 CC041 17-160 
CC001 16-190 CC041 17-700 
CCOOl 16-220 Y1P2S10 +BLOCK OR ENV LOSS BRANCH CC011GC6 CC011 16-190 
CCOOl 17-070 CC011 17-0S0 
CCOOl 17-080 CC011 17-370 
CC001 17-600 ee011 17-410 

Y1P2M02 + TM CONFIGURATION CC001GE4 CC001 15-0S0 Y1 P2S11 +SAGC 6 COMBINATION CC001EA2 CCOOl 15-060 
CCOOl 16-190 ce001 16-200 

Y1P2M03 -TAPE OP B BW231DL6 CCOOl 17-160 CCOOl 16-220 
Y1P2M05 +SOME TRK MARG CD401 CF4 CC021 17-600 Y1P2S12 - TIME SENSE TK 4 CA300DHl CC001 15-060 
Y1P2M07 -IBG BRANCH ce001FC2 CCOOl 13-240 CC001 16-190 

CCOOl 16-190 CC001 16-220 
CC001 17-010 CCOOl 17-100 
CCOOl 17-070 CC001 17-150 
CCOOl 17-080 eeOOl 17-1S0 
CCOOl 17-110 Y1P2S13 +DEAD TRACK 3 CC061DK2 CC061 17-160 
CCOOl 17-160 ee061 17-700 
CCOOl 17-170 Y1P2U02 -SYNC TRACK 5 CC081GG6 CC081 17-160 
CCOOl 17-220 Y1P2U03 +DEAD TRACK 5 CCOS1DK2 CCOSl 17-160 
CCOOl 17-410 CCOSl 17-700 
CCOOl 17-540 Y1P2U04 -Roe CyeLED CC121BJ6 CC121 15-100 
CCOOl 17-600 Y1P2U05 -RECORD TRACK 5 CCOS1GK6 CCOSl 17-160 
CCOOl 17-700 Y1P2U07 -CLOCK SYNC FREO OSC BW221GN2 CC041 17-160 

Y1P2MOS -SYNC TRACK 3 CC061GG6 CC061 17-160 Y1P2U09 -RECORD TRACK 4 CC071GK6 CC061 17-160 
Y1P2M09 +DEAD TRACK 4 CC071DK2 CC071 17-160 Y1P2Ul0 -RECORD TRACK 2 CC051GK6 CC051 17-160 

CC071 17-700 Y1P2Ul1 +DEAD TRACK 2 CC051DK2 CC051 17-160 
Yl P2Ml1 +PE WRT SKEW TRK P CD191DC3 CCll1 17-600 CC051 17-700 
Y1P2M12 -TIME SENSE 6 CA200DCl CCOOl 15-060 Y1P2U12 -WRITE OSC CC041FC6 CC041 17-160 

CCOOl 16-190 Y1P2U13 -SYNC TRACK 2 CC051GG6 CC051 17-160 
CCOOl 16-220 Yl02B02 +LOW GAIN CB111EL6 CBll1 16-190 
CC001 17-100 CB111 17-080 
CCOOl 17-150 CB111 . 17-160 
CCOOl 17-180 Yl02B03 -B CB111CJ6 CBll1 16-190 

Y1P2P02 -TIME SENSE 1 CA300DE4 CCOOl 15-060 CB111 17-080 
CC001 16-190 Yl02B05 -A CB111CL6 CB111 16-190 
CCOOl 16-220 CB111 17-080 
CCOOl 17-100 Yl02B07 -XOUTA BIT 7 ALU2 BW211EH6 CB111 16-190 
CCOOl 17-150 CBll1 17-080 
CCOOl 17-180 Yl02Bl0 -XOUTA BIT 5 ALU2 BW211BC6 CB111 16-190 

Y1P2P03 - TIME SENSE P CA100DCl CCOOl 15-060 CB111 17-0S0 
CCOOl 16-190 Y102B12 +P.E. WRITE AND TAPE OP CB471FD2 CB111 16-190 
CCOOl 16-220 CB111 17-050 
CCOOl 17-100 CBtl1 17-080 
CC111 17-150 Yl02B13 -GATE TIE PR161GM6 CB131 17-050 
CC001 17-1S0 Yl02D02 +PE MODE BW231GJ2 CB111 16-190 

CBlll 17-050 
BW231 17-080 
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3803-2 CROSS'-REFERENCE, PINS TO lOGICS 20-027 
NET lOGIC NET lOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

Y1Q2D03 -PE SLD LEVEL CB111EB2 CBll1 16-190 Y1R2G07 -PHASE ERROR TK 1 CA300DGI CA300 17-700 

CB111 17-080 Y1R2G08 -VFC PRIME DATA TK 1 CA300DF6 CA300 17-160 

Y1Q2DOS -62S0 SLD LEVEL CBll1 BD6 CB111 16-190 CA300 17-700 

CB111 17-080 Y1R2G09 -VFC DATA TK 1 CA300DG2 CA300 17-160 

Y1Q2D06 +STAT BIT 2 ALU WR P AA141EF2 CB121 16-190 CA300 17-170 

BURST CA300 17-700 

AA141 17-080 Y1R2Gl0 -,PE PHASE ERROR TK 1 CA300DFS CA300 17-700 

Y1Q2D07 -62S0 2 SLD CB111 FJ2 CB111 16-190 Y1R2M02 +STEP RIC TK I CA300DG4 CA300 17-160 

CB111 17-080 CA300 17-700 

Y1Q2Dl0 -62S0 POINTER MODE CC121GM6 CB131 17-0S0 Y1R2M03 - TIME SENSE I CA300DE4 CA300 13-470 

Y1Q2Dll -62S0 I SLD CBl I lDH6 CB111 16-190 CA300 17-0S0 

CBl I I 17-080 CA300 17-160 

YIQ2DI2 -WRITE SLD LEVEL CBll1FB2 CBI1I 16-190 CA300 17-700 

CBll1 17-080 Y1R2M04 -DEVICE BUS IN I TO DF XC032AE4 CA300 1S-060 

Y1Q2G03 -PE2 SLD CBlllFF2 CBI I I 16-190 CA300 16-190 

CBI" 17-080 CA321 17-0S0 

CBII I 17-170 XC031 17-100 

Y1Q2GOS -PEl SLD CBlll DE6 CBlll 16-190 XC031 17-1S0 

CBl I 1 17-080 CA300 17-160 

Y1Q2G08 +0 PCT AMPL CTRL TRK S CB13lDG2 CB131 1S-060 CA300 17-170 

Y1Q2J02 -62S0 DENSITY SLD CBll1DC6 CB111 16-190 XC031 17-180 

CBl I I 17-080 CA300 17-600 

Y1Q2M04 -PE CBlllBH6 CSI 1 I 16-190 CA300 17-700 

CB11 I 17-080 Y1R2S04 -DEVICE BUS IN 3 TO DF XC032AH4 CA300 1S-060 

CSI 1 I 17-160 CA300 16-190 

Y1Q2MOS -PE CSlllBG6 CBl I I 16-190 XC031 17-100 

CB111 17-080 XC031 17-1S0 

CBll1 17-160 CA300 17-160 

Y1Q2M07 -62S0 CBlllBF2 CB111 16-190 CA300 17-170 

CB111 17-080 XC031 17-180 

CBll1 17-160 CA300 17-600 

Y1Q2P03 +0 PCT AMPL CTRL TRK 0 CB131FA6 CB131 IS-060 CA300 17-700 

Y1Q2P04 -62S0 CB111BH2 CB111 16-190 Y1R2S10 -PHASE ERROR TK 3 CA300DDS CA300 17-700 

CB111 17-080 Y1R2UOS - TIME SENSE 3 CA300DCl CA300 13-470 

CB111 17-160 CA300 17-160 

Y1Q2POS -PE CBlllBF6 CBlll 16-190 CA300 17-700 

CBll1 17-080 Y1R2U09 -PE PHASE ERROR TK 3 CA300DD3 CA300 17-700 

CB111 17-160 Y1R2Ul0 -VFC DATA TK 3 CA300DD6 CA300 17-160 

Y1Q2P06 -62S0 CBlllBG2 CBll1 16-190 CA300 17-170 

CB111 17-080 CA300 17-700 

CB111 17-160 Y1R2U12 +STEP RIC TK 3 CA300DEI CA300 17-160 

Y1Q2P13 +0 PCT AMPL CTRL TRK P CB131CK2 CB131 IS-060 CA300 17-700 

Y1Q2S13 -NRZI MODE BW231GK6 CB111 16-190 Y1R2U13 -VFC PRIME DATA TK 3 CA300DD4 CA300 17-160 

Y1Q2U13 +NRZI CB111 DL2 CB111 16-190 CA300 17-700 

CB111 17-0S0 Y1S2B03 -PHASE ERROR TK 7 CA200DJS CA200 17-700 

CBlll 17-080 Y1S2BOS -VFC PRIME DATA TK 7 CA200DJ4 CA200 17-160 

Y1R2B03 -PHASE ERROR TK 4 CA300DJS CA300 17-700 CA200 17-700 

Y1R2BOS -VFC PRIME DATA TK 4 CA3OODJ4 CA300 17-160 Y1S2D02 -PE PHASE ERROR TK 7 CA200DJ3 CA200 17-700 

CA300 17-700 Y1S2D07 -VFC DATA TK 7 CA200DJ6 CA200 17-160 

Y1R2D02 -PE PHASE ERROR TK 4 CA300DJ3 CA300 17-700 CA200 17-170 

Y1R2D07 -VFC DATA TK 4 CA3OODJ6 CA300 17-160 CA200 17-700 

CA300 17-170 Y1S2Dl0 - TIME SENSE TRK 7 CA200DHI CA200 17-160 

CA300 17-700 CA200 17':700 

Y1R2Dl0 -TIME SENSE TK 4 CA300DHI CA300 13-470 Y1S2D12 +STEP RIC TK 7 CA200DKl CA200 17-160 

CA300 17-160 CA200 17-700 

CA300 17-700 Y1S2D13 -DEVICE BUS IN 7 TO DF XC032AM4 CA200 IS-060 

Y1R2D12 +STEP RIC TK 4 CA300DKI CA300 17-160 CA200 16-190 

CA300 17-700 XC031 17-100 

Y1R2D13 -DEVICE BUS IN 4 TO DF XC032AJ4 CA300 IS-060 XC031 17-1S0 

CA300 16-190 CA200 17-160 

XC031 17-100 CA200 17-170 

XC031 17-1S0 XC031 17-180 

CA300 17-160 CA200 17-600 
CA300 17-170 CA200 17-700 

XC031 17-180 Y1S2G07 -PHASE ERAOR TK 2 CA200DGI CA200 17-700 

CA300 17-600 Y1S2G08 -VFC PRIME DATA TK 2 CA200DF6 CA200 17-700 

CA300 17-700 

20-027 
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3803-2 CROSS-REFERENCE, PINS TO LOGICS 20-028 
NET LOGIC NET LOGIC 

CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS CARD PIN LINE NAME NUMBER PAGE MAP COMMENTS 

Y1S2G09 -VFC DATA TK 2 CA200DG2 CA200 17-160 CA100 17-700 
CA200 17-170 Y1T2M03 - TIME SENSE 0 CA100DE4 CA100 17-160 
CA200 17-700 CA100 17-700 

Y1S2Gl0 -PE PHASE ERROR TK 2 CA200DF5 CA200 17-700 Y1T2M04 -DEVICE BUS IN 0 TO OF XC032AD4 CAl 00 15-060 
Y1S2M02 +STEP RIC TK 2 CA200DG4 CA200 17-160 CAl 00 16-190 

CA200 17-700 CA100 17-070 
Y1S2M03 - TIME SENSE 2 CA2ooDE4 CA200 17-160 XC031 17-100 

CA200 17-700 XC031 17-150 
Y1S2M04 -DEVICE BUS IN 2 TO OF XC032AF4 CA200 15-060 CA100 17-160 

CA200 16-190 CAl 00 17-170 
XC031 17-100 XC031 17-180 
XC031 17-150 CA100 17-600 
CA200 17-160 CA100 17-700 
CA200 17-170 Y1T2S04 -DEVICE BUS IN P TO OF XC032CB4 CA100 15-060 
XC031 17-180 CAl 00 16-190 
CA200 17-600 CA100 17-020 
CA200 17-700 CAlll 17-050 

Y1S2S04 -DEVICE BUS IN 6 TO OF XC032AL4 CA200 15-060 XC031 17-100 
CA200 16-190 XC031 17-150 
XC031 17-100 CA100 17-160 
XC031 17-150 CAl 00 17-170 
CA200 17-160 XC031 17-180 
CA200 17-170 XC032 17-410 
XC031 17-180 CAlll 17-540 
CA200 17-600 CAl 00 17-600 
CA200 17-700 CA100 17-700 

Y1S2S10 -PHASE ERROR TK 6 CA200DD5 CA200 17-700 Y1T2S10 -PHASE ERROR TK P CA100DD5 CA100 17-700 
Y1S2U05 - TIME SENSE 6 CA200DCl CA200 17-160 Y1T2U05 - TIME SENSE P CA100DCl CAl 00 17-050 

CA200 17-700 CAl 00 17-160 
Y1S2U09 -PE PHASE ERROR TK 6 CA200DD3 CA200 17-700 CAl 00 17-700 
Y1S2Ul0 -VFC DATA TK 6 CA200DD6 CA200 17-160 Y1T2U09 -PE PHASE ERROR TK P CA001DD3 CAOOl 17-700 

CA200 17-170 Y1T2Ul0 -VFC DATA TK P CAl 00006 CA100 17-160 
CA200 17-700 CA100 17-170 

Y1S2U12 +STEP RIC TK 6 CA200DEl CA200 17-160 CA100 17-700 
CA200 17-700 Y1T2U12 +STEP RIC TK P CA100DEl CA100 17-160 

Y1S2U13 -VFC PRIME DATA TK 6 CA200DD4 CA200 17-160 CA100' 17-700 
CA200 17-700 Y1T2U13 -VFC PRIME DATA TK P CAl 00004 CA100 17-160 

Y1T2B03 -PHASE ERROR TK 5 CA100DJ5 CA100 17-700 CA100 17-700 
Y1T2B05 -VFC PRIME DATA TK 5 CA100DJ4 CA100 17-160 

CAl 00 17-700 
Y1T2D02 -PE PHASE ERROR TK 5 CA100DJ3 CA100 17-700 
Y1T2D07 -VFC DATA TK 5 CA100DJ6 CA100 17-160 

CA100 17-170 
CA100 17-700 

Y1T2Dl0 - TIME SENSE TRK 5 CAlooDHl CA100 17-160 
CA100 17-700 

Y1T2D12 +STEP RIC TK 5 CA100DKl CA100 17-160 
CA100 17-700 

Y1T2D13 -DEVICE BUS IN 5 TO DF XC032AK4 CA100 15-060 
CA100 16-190 
XC031 17-100 
XC031 17-150 
CAl 00 17-160 
CA100 17-170 
XC031 17-180 
CA100 17-600 
CA100 17-700 

Y1T2G07 -PHASE ERROR TK 0 CAlOODGl CA100 17-700 
Y1T2G08 -VFC PRIME DATA TK 0 CA100DF6 CA100 17-160 

CA100 17-700 
Y1T2G09 -VFC DATA TK 0 CA100DG2 CA100 17-160 

CA100 17-170 
CA100 17-700 

Y1T2Gl0 -PE PHASE ERROR TKO CAlooDF5 CA100 17-700 
Y1T2J12 +NRZI CBlllDL2 CA100 16-190 
Y1T2M02 +STEP RIC TK 0 CA100DG4 CA100 17-160 

3803-2/3420 
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ERROR CORRECTION SENSE ANALYSIS 21-000 

From: 15-100 Seq Condition/I nstruction Action Seq Condition/ Instruction Action 

Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 13 If not: Change in order: . 29 Is the failing mode 6250 single error Go to 17-600. 
Remember to END all problem or maintenance calls by going to MAP oo-03Q. 1.V1 N2 correction? 

Seq Condition/Instruction Action 
2. V1K2/l2/M2 
If not fixed, go to Seq 26. 

30 Is the failing mode 6250 double error G'o to 17-600. 
correction? 

1 Determine the failing OL T section and 
routine using the error printout. Go to the 
sequence number indicated: 

14 Is Byte 3, Bit 0 On? Change Vl N2. If not fixed, go to Seq 
26. 

31 Can the failing mode be duplicated from the Go to 17-700. 
CE panel? Refer to MAP 12-000. 

Failure Go to Seq 
FOxxx 2 

15 If not: Change in order: 

1. Y1 F2 

32 Is this the second time through this Go to 00-030. 
sequence? 

GOlxx 6 
G0231 9 
G0232 14 

2. Y1J2 
If not fixed, go to Seq 26. 

33 If not: Recheck symptoms. 
Go to Seq 26. 

G03xx 16 
G05xx 23 
HOxxx 25 

2 Is Byte 2 all ones ("FF")? Change V1J2. 
If not fixed, go to Seq 26. 

3 Is Byte 3 Bit 0 On7 Change V1J2. 

16 Is data check On? Go to Seq 19. 

17 Is 7-Track feature installed? Change Vl 02. 
If not fixed, go to Seq 26. 

18 If not: Change V1 Q2. 
If not fixed, go to Seq 26. 

34 Does the Diagnostic Read in Ol T Section F Utilize the loop-on-error option of the 
fail? The Diagnostic Read in 6250 mode Ol Ts. Refer to the probe charts on 
disables error correction and transfers the 17-701 and the 6250 timing charts on 
ECC character to the channel with the data. 17-702,17-703,17-704 to determine 
Analyze the error printout of the actual and the failure cause. 
expected data to determine the failing track 
or tracks. 

If not fixed, go to Seq 26. 

4 Is Byte 9, Bit 0 On? Change A 1 G2. 

19 Is Byte 5, Bit 4 On? Change V1 K2/ l2/ M2. 
If not fixed, go to Seq 26. 

35 Does the Diagnostic Write in Ol T Section G Utilize the loop-on-error option of the 
fail? This diagnostic checks Write Error OlTs. Refer to the probe charts on 

If not fixed, go to Seq 26. 

5 If not: Change A1K2. 
If not fixed, go to Seq 26. 

20 Is Byte 3, Bit 0 On? Change in order: 

1. Y1 K2/L2/M2 
2. Y1 F2 

Checking on a per-track basis in 6250 mode. 17-701 and the 6250 timing charts on 
Analyze the error printout to determine the 17-702,17-703,17-704 to determine 
failing track(s). the failure cause. 

3. V1G2 36 Does the Diagnostic Write in OlT Section H Utilize theloop-on-error option of the 
6 Is Byte 0, Bit 4 On? Change A 1 K2. If not fixed, go to Seq 26. fail? This diagnostic checks Write Error OlTs. Refer to the probe charts on 

If not fixed, go to Seq 26. 

7 Was Data Check expected? (Check the Change Vl N2. 
mask on print.) If not fixed, go to Seq 26. 

8 If not: Change Vl K2/L2/M2. 
If not fixed, go to Seq 26. 

21 Is Byte 3, Bit 2 On? Change Yl K2/l2/M2. 
If not fixed, go to Seq 26. 

22 If not: Change in order: 

1. V1 F2 
2. V1J2 

Checking circuits in PE mode. Analyze the 17-701 ar.ld the timing charts on 
error printouts to determine the failing 17-705 to find the failing FRU. 
track(s). 

37 If not: Recheck symptoms. 

9 Is Byte 5, Bit 5 On? Go to Seq 12. If not fixed, go to Seq 26. 

10 Is Byte 3, Bit 0 On? Change in order: 23 Is Byte 2, All Bits Off? Change in order: 

1. V1F2 1. V1 K2/l2/M2 
2. V1J2 2. Vl P2 
If not fixed, go to Seq 26. 3. Y1N2 

11 If not: Change in order: 
If not fixed, go to Seq 26. 

1. V1J2 
2. V1F2 

24 If not: Change V1 G2. 
If not fixed, go to Seq 26. 

3. Vl K2/l2/M2 
If not fixed, go to Seq 26. 

25 Go to Action Column. Change Y1J2. 
If not fixed, go to Seq 26. 

12 Is Byte 3, Bit 2 On? Change in order: 26 Refer to the Ol T Users Guide (level 8 or Go to Seq 28. 

1. Vl P2 
2. V1N2 
If not fixed, go to Seq 26. 

above) for a description of the failing Ol T 
function. Analyze the error printout using the 
Ol T Users Guide as a reference. Can you 
define a failing mode (Command sequence, 
6250 single or double error correction, Phase 
Encode mode, diagnostic read or write, etc.)? 

27 If not: Recheck symptoms. 

28 Does the failing mode or sequence require a Go to Seq 34. 
Diagnostic Mode Set or Set Diagnose 
command? 

@ Copyright International 'Business Machines Corporation 1976, 1979 
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INDEX 

A 

Abends-Theory 00-035 
A/B Read and Sequencing Register 53-055 
A Register 52-035 
AC Power Supply (see Power Supplies) 
Acceptable Waveforms (Read Card Test Points) 
5B-004 

Access Times, Read/Write (Subsystem 
Characteristics) 40-002 

Acronyms and Abbreviations PLAN 2 
Active/lnactive/Pulsing/Switched Line 
Levels 00-003 

( 

Adapter Hose (CE Tool) 80-000 
ADD/ADDM, Arithmetic (ALU Operation) 52-.065 
Additional Stopping Distance After Go 
Extend 6A-14O,6B-205 

Address Out Active (MAP) 13-300 
Address Out Inactive (MAP) 13-360 
Address/Feature/Priority Card Plugging 
(Installation) 90-110 

Address Decoders, Control Unit 58-010 
Addressing 

Concepts 40-003 
Tape Control and Tape Unit 54-005 

Adjustment 
Altitude Vacuum Level 08-410, 90-190 
AMP Sensor (NRZI-Model 3, 5, 7) 08-300 
Amp Sensor (PE Only-Model 3, 5, 7) 08-290 
Amplitude (Model 4, 6, 8) 08-310 
Autocleaner 08-382, 5B-ll0 
BOT /EOT, Fiber Optic 08-580 
BOT /EOT Voltage 08-575 
Capstan To Stubby Bar Clearance 
(All Models) 08-080 -

Capstan Tachometer (Model 3,5,7) 08-130 
Capstan Tachometer (Model 4, 6, 8) 08-120 
Cartridge Motor 08-535 
Data Flow Clock Asymmetry 90-190 
DC Power Supply 08-570 
Dual Density Threshold Adjustment Card 80-000 
Electrical Skew (NRZI Feature) 08-200 
ESD Grounding (3420/3803) 90-190 
Head Mirror Stop (Model 3, 5, 7) 08-350 
Left Reel Hub and Motor 80-560 
Mechanical Skew (NRZI Feature) 08-180 
Mechanical Skew (1600 and 6250 BPI) 08-170 
Power Window Safety Bail 08-640 
Read Amplitude (Model 4, 6, 8) 08-310 
Read Electrical Skew (NRZI Feature) 08-190 
Type 2272 MST Card 17 -800 
Vacuum Column Door 08-680 
Vacuum Column Door Glass 08-690 
Write Electrical Skew (NRZI Feature) 08-200 
Pneumatics 

Pressure Level (All Models) 08-420 
Supply Flat Belt (Type 4) 08-442 

Power Window Motor, Rack and Switch 08-640 
Rack and Limit Switch 08-650 
Read Amplitude (Models 4,6, 8) 08-310 
Read Electrical Skew (NRZI) 08-190 
Right Reel Hub 08-500 
Safety Bail 08-640 
Tape Unit Stubby Bar 08-090 
Write Electrical Skew (NRZI) 08-200 
7-Track NRZI Threshold Adjustment Card 08-000 

Air Bearings, MAP 4A-1S0, 4B-1S0 

3803·2/3420 
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Air Pressure Check, Regulator 08-405. 90-190 
Airflow and Voltage Monitoring 
System 1 A-OOO, 1 B-OOO 

Alignments 
Capstan 

Dynamic (Non-90,000 series) 08-150 
Dynamic (90,000 series) 08-160, 
Marks 08-064 

Static (Non-90,000 Series) 08-0S0 
Static (With Round Supports) 08-068 
Static (With Square Support Without 
Zero Marks) 08-0S2 

Power Window' 08-640 
Alternate Flip Flop 53-040 
ALU ((Arithmetic Logical Unit) Microprocessor)) 

Operations 
Arithmetic Add: ADD / ADDM (Hex Code A or B) 
52-0S5 

Branch On Condition: BOC (Hex Code 2 or 3) 
52-085 

Branch to Read from Load Point 55-040 
Branch to Write from Load Point 55-024 
Branch Unconditional: BU (Hex Code 6) 
52-090 

Common Start I/O Routine 55-020 
Logical AND: AND/ANDM (Hex Code C or D) 
52-070 

Logical Exclusive OR: XO/XOM (Hex Code E or F) 
52-075 

Logical OR: OR/ORM (Hex Code 8 or 9) 
52-075 

Store Logic: STO (Hex Code 0 or 1) 
52-095 

Transfer Logic: XFR (Hex Code 4 or 5) 52-100 
ALU1 

Charts 1 to 7 13-091 
Fails to Trap to 000 (MAP) 13-400 
Failure to Reset CTI (MAP) 13-210 
Hangs at 000 (MAP) 13-010 
Hangs on ALU2 Failure (MAP) 13-410 
Loop (MAP) 13-530, 13-540 
Loop, TCS (MAP) 13-080 
Microprqgram Detected Error (Sense Byte 11, 
Bit 4) (MAP) 16-060 

Op In Wait (MAP) 13-250 
Power-On Reset (MAP) 13-090 
Reset Failure (MAP) 13-200 
Waiting for ALU2 to Complete a 
Sequence (MAP) 13-420 

Waiting for ALU2 to Drop STATB (MAP) 
13-460, 13-470 

Waiting for ALU2 STATB Indication (MAP) 
13-450 

Waiting for ALU2 STATD Indication (MAP) 
13-440 

ALU- Cannot E~it or Loop (MAP) 13-370 
ALU1 or ALU2 Hangs (Chart) 13-005 
ALU1 or ALU2 Hangs (MAP) 13-000 
ALU 1/ ALU2 (Two Position Switch) 75-002 

ALU2 
Analyzing Microprogram Errors 16-131 
Microprogram Detected Error (Sense Byte 12 
Bit 4) 16-130 ' 

Microprogram Error (Table) 16-130 
Power-On Reset Charts 1 to 7 13-194 
Power-On Reset (MAP) 13-190 

(- ( (\ ( -'\ 

, -

Trap Failure (MAP) 13-260 
B Bus Parity Error ALU1 16-030 
B Bus Parity Error ALU2 16-100 
Branch On Condition (BOC) Error 

ALUl 16-050 
ALU2 16-120 

Bus In Register, Channel 52-040 
Bus Out Register, Tape Unit 52-045 
Card Interchanging List 16-001 
Channel Bus In (CBI) Register 52-040 
Channel Tags In (CTI) Register 52-040 
Communication Between Microprocessors 
(Description) 52-030 

Crossover (XOUTA/XOUTB) Registers 52-025 
o Bus Parity Error ALU2 16-110 
o Registers 52-060 
Diagnose, Loop, and Scoping Procedures 
16-000 

General Reference Information 16-000 
High-Order ROS Registers 52-035 
High ROS/IC Parity Error On a Branch Instruction 

ALUl 16-020 
ALU2 16-090 

How to Determine the Failing Address 1S-000 
How to Make the ALU Loop on an Error lS-0oo 
Linking Microprogram Routines (Description) 

52-030 
Listings, Microprocessor (Description) 52-030 
Local Storage Register (LSR) 52-015 
Low-Order ROS Registers 52-035 
Low ROS/IC Parity Error On a Branch Instruction 

ALUl lS-010 
ALU2 lS-080 

Microprocessor 
Clocks 52-005 
Instructions (see ALU Operation) 
Listings (Description) 52-030 
(MP1/MP2) Schematic 50-003 

Microprogram Transfer Decodes 52-101 
MIST or TCS Register (MP1) 52-060 
MPl Special Register (Hardware Errors) 52-0S0 
MP2 Special Register (TU Bus In) 52-0S0 
Parity Error ALU 1 lS-040 
ROS 1 Trap Conditions 50-011 
Second Level Diagram, ROS 1 Trap 
Conditions 50-01 0 

Short Cycle XFR Example (Timing Chart) 1S-001 
Stat Registers 52-015 
Stop Address- FRU List ALU 1 1S-0S0 
Stop Address- FRU List ALU2 lS-130 
Tags In Register, Channel 52-040 
Tape Unit Bus Out (TUBO) Register 52-045 
TCS or MIST Register (MP1) 52-0S0 
XOUTA/XOUTB (Crossover) Registers 52-025 

Amplitude-Setting Sequence 5B-120 
Analysis of Damaged Tape Errors 00-012 
Analysis of I BG in Developed Tape 00-013 
Analyzing Microprogram Errors 1S-131 . 
AND, Logical (ALU Operation) 52-070 
Arithmetic Add (ALU Operation) 52-0S5 
Array Patching, Patch Card 52-103 
Asymmetry Adjustment, Clock 17-800 
Attachment, Channel (Chart) 90-010 
Autocleaner 

Adjustment 08-382 

( c 
INDEX 1 

Erase Head 5B-110 
Operation 08-360 
Operational Check 08-380 
Removal/ Replacement 08-370 
Solenoid 4B-1S0 
Write Card Circuits 5B-110 

Automated Logic Diagram (A LOs) 00-002 
Automatic Threading (Concept) 40-001 

B 

B Bus 
B Bus 0-7 ALUl Test Points (Table) lS-030 
Parity Error ALU1 (MAP) lS-030 
Parity Error ALU2 (MAP) 16-100 
Pz:ritylndicator 75-003 

Backhitch 6B-230 
Backspace Block Command 40-007 
Backspace File Command 40-007 
Backspace Operation 6B-230 
Backward 

No Response or Tape Moves Backward 3A-1oo 
Tape Fails to Go Backward 3A-130, 3B-130 

Bad Sense Data After a Rewind from OLTs (MAP) 
15-140 

Basic Recording Techniques (PE, NRZI, 
S250) Description 55-007 

Basic Subsystem (Concepts) 40-001 
BCDIC-EBCDIC Conversion Chart (7-Track 
Operation) 57-020 

Bit Cell and PE Waveform 55-007 
Bit Cell and NRZI Waveform 55-007 
B~t Packing and Scoping Procedure 5A-115, 5B-025 
Bit Usage Chart, MP\ XOUTA Register 52-025 
Block Diagram, Device Switching 
(2x8 Switch) 18-012 

Block Diagram, Device Switching 
(3x8 or 4x8 Switch) 18-013 

BOC Indicator 75-003 
BOT/EOT 

Phototransistor 2A-Ol0 
Load Check Prior to BOT Sense 2A-150,2B-150 
Tape Does Not Go Backward or Does Not Stop 
at BOT 2A-190 

Tape Moves Backward Off Left Reel 2B-190 
Tape Unwinds Off Right Reel or TI Light Stays 
On 3A-150 

Tape Won't Thread, Load, and Return to BOT 
Correctly SB-l00 

Voltage Checks and Adjustments 08-580 
BOT / EOT, Fiber Optics 

Block Removal/Replacement 08-590 
LED BOT /EOT Window Removal/Replacement 

08-590 
LED BOT / EOT Voltage Checks/Adjustments 

08-580 
Branch 

Condition Error ALUl (MAP) lS-050 
MP1 Condition (Table) 52-08S 
MP2 Conditions (Table) 52-087 
On Condition (ALU Operation) 52-085 
On Condition Error ALU2 (MAP) lS-120 

INDEX 1 
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INDEX (Cont'd) 

Unconditional (ALU Operation) 52-090 
To Write From Load Point 55-024 
To Read From Load Point 55-040 

Buffer Write Cycle 53-040 
Buffers, LSR 52-015 
Burst Commands 40-005 
Bus In Register, Channel 52-040 
Bus In/Bus Out Interface Lines 07-000, 54-000 
Bus Out Checks (MAP) 15-030 
Bus Out Register, Tape Unit 52-045 
Busy (TCS Feature) 5S-012 
Busy/Tach Lines Test Points (Table) 16-171 
Byte Counter 53-025 

c 

C Compare or P Compare Circuit Logic 17-017 
C Compare or P Compare Errors 17-010 
C Compare or P Compare Errors (Timing Chart) 
17-014 

Cable and Terminator Plugging SO-OSO 
Cable Retaining Bar SO-060 
Cables SO-060 
Cabling, Subsystem SO-060 
Capstan 

Adjusters OS-060 
Adjustment Wrench (CE Tool) SO-OOO 
Box Wrench (CE TooI)SO-OOO 
Capstan To Stubby Bar Clearance OS-OSO 
Drive System 6A-120,6B-200 
Dynamic Alignment Tracking (SO,OO Series) OS-160 
Dynamic Alignment Tracking (Non-SO,OO 
Series) OS-150 

Glazed Cleaning Procedure OS-700 
Major Elements of Capstan Control logic SB-205 
Motion Checks (Motion Appears Normal) SB-020 
Motion Control 6A-000 
Motion Failure Symptoms 58-000, 68-140 
Motor and Controls 6A-120, 68-200 
Motor Proportional Drive Control 68 - 215 
Motor Status 3A-030, 38-030 
Motor Waveforms 6A-002 
Normal Cleaning Procedure S5-004 
Pulse Generator 6A-120, 68-200 
Start Capstan Motion (Write Operation 
200 IPS) 68-220 

Capstan Assembly 
Field Repair, Dented Capstans (Non-SO,OOO 
Series TU) OS-020 

Field Repair, Dented Capstans (90,000 Series 
TU) OS-030 

Removal (Non-SO,OOO Series Tape Units) OS-020 
Removal (SO,OOO Series Tape Units) OS-030 
Replacement (Non-90,000 Series Tape Units) 
OS-04O 

Replacement (90,00 Series Tape Units) 08-050 
Starts Turning When Power is Turned On 
(Second Levell 68-140 

Static Alignment (Square Support With Zero 
Marks) OS-064 

Static Alignment (Square Support 
Without Zero Marks) OS-062 

Static Alignment (With Round Supports) OS-06S 
Capstan Tachometer 

Check/ Adustment (Models 3, 5, and 7) OS-130 

(I COPYriClnl In,.rn."onll Bus,n ••• Macn,nes Corporll,on 1976, 1979, 1980. 1983 
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Check/Adjustment (Models 4.6, and S) 08-120 
Cleaning OS-140 

Cleaning Kit S5-000 
Cleaning Procedure, Special Glazed OS-700 
Control Circuits, Capstan 6A-120, 68-200 
Drive System 6A-120, 68-200 
Dynamic Alignment (Non-SO,OOO Series Tape Units) 
OS-150 

Dynamic Alignment (90,000 Series Tape Units) 
OS-160 

Extended Go 6A-140, 68-205 
Gray Code Counter (GCC) 68-205 
18G Counter Circuits SA-130, 68-205 
Major Elements of Capstan Control Logic 68-205 
Motion Checks (Capstan Motion Appears Normal) 
68-020 

Motion Control Problems 6A-000 
Motion Failure Problems 6B-000 
Motor and Controls 6A-120, 68-200 
Motor Proportional Drive Control Circuit 6B-215 
Motor Waveforms 6A-002, 68-002 
Polarity Hold Drive (PHD) Register 68-205 
Proportional Drive Counter (PDC) 6B-205 
Pulse Generation 6A-120, 68-200 
Quarter Tach Pulses 6B-205 
Read Only Storage (ROS) 68-205 
Start Capstan Motion 68-220 
Starts Turning When Power is Turned On 68-140 
Static Alignment 

(With Round Supports) 08-06S 
(90,000 Series, With Zero Marks) 08-062 
(90,000 Series, Without Zero Marks) OS-064 

Tach Period Counter (TPC) 58-205 
Tape Unit Loads But Capstan Motion is Faulty 
6B-ll0 

TU Stubby 8ar Clearance Adjustment OS-OSO 
TU Won't Thread, Load and Return to 80T Correctly 
68-100 

Won't Start Rewind to LP After Tape Load 2B-175 
6 MHz Oscillator and GCC 68-205 

Capstan Prealignment Gauge (CE Tools) SO-OOO 
Card/Board Function Layout 
(3420) lS-010 
(3803-2) 19-000 

Card Isolation Technique PLAN 1 
Card Plugging (Installation) 90-110 
Card Plugging, Tape Control Logic Panel 19-000 
Cartridge 

Does Not Open 2A-100, 28-100 
Opener Does Not Close 4A-150, 48-150 
Optional (Concept) 40-001 
Motor Replacement/Adjustment 08-535 
Restraint Pressure Check 08-536 
Restraint Removal/Replacement 08-540 

CE Initial Entry Flow Chart START 1 
CE Panel 

Description 75-001 
Failures 12-020 
Operation Contents (MAP) 12-010 
Switches 75-001 

Channel 

0 

Attachment (Chart) 90-010 
Buffer Controls 53-030 
Buffer Logic 50-000 
Bus In 53-055 
Bus In Register 52-040 

(-~ 0 0 0 ~ 

0 
'0 0 0 

Bus In/Out Checking (MAP) 13-3S0 
Initial Selection 54-000 
Interface Problems, Tape Control 18-040 
Priority Circuits 54-020 
Status Word Bits (Table) 15-0S0 
Tags In Register 52-040 
Test Points (Table) 17-021 
Write Byte Register 53-045 

Characteristics, 3420 Subsystem 40-002 
Chart 

ALU1 1 to 7 13-0S1 
ALU2 Power On Reset 13-1S4 
Branch Conditions 16-050 
Cards and Cables, Device Switching 
Troubleshooting Procedure 1S-02S 

Dropping Ready and Thread and Load Failure 
2A-000 

Features Chart (Sense Byte 6) 17-220 
Mode Chart (Sense Byte 6) 17-110. 17-220 
Read/Write Vertical Redundancy Check 17-170 
Reference 18-02S 
Skew Error Test Points 17-162 

Tape Control To/From Device lS-005 
Tape Unit Control Lines 16-213 
1 xS Selection 1S-001, 1S-005 

Checks 
Autocleaner Operational OS-3S0 
BOT /EOT Voltage 08-5S0 
Capstan Tachometer 

(Model 4, 6, S) OS-120 
(Model 3, 5, 7) OS-130 

Capstan and Tracking OS-OlO 
Cartridge Restraint Pressure OS-536 
Cleaner Blade Gauss OS-390 
Column Vacuum Level 08-400 
DC Power Supply OS-570 
Erase Head Polarity and Erasure OS-320 
ESD Grounding (3420/3S03) 90-190 
Feedthrough OS-330 
File Protect Mechanism OS-340 
Mechanical Skew 

1600 and 6250 OS-170 
N RZI Feature OS-180 

Pneumatic Pressure Vacuum 08-400 
Power Supply 90-180, 08-570 
Read/Write Head Resistance (Model 4, 6, 8) 
OS-2S0 

Regulator Air Pressure 08-405, SO-190 
Tape Guide (NRZI Feature) OS-230 
Tape Unit Grounding 08-600 
Threading Vacuum OS-400 
Transfer Valve Plug 08-410 
Vacuum Column Switch OS-450 
Vacuum Pump Belt OS-410 

Check Register, Write 53-045 
Checking, Read Back (Concept) 40-001 
Cleaner Blade Gauss Check 08-390 
Cleaning Procedures (see Preventive Maintenance) 
Clock 

Asymmetry Adjustment 17-S00 
Chart 53-015 
Check (MAP) 17-S00 
Control Logic, Microprocessor 52-005 
Write (Table) 53-020 

tF~'" 0 0 0 0 0 \V ~) 
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Clocks / Oscillators / Counters 
8yte Counter 53-025 
CRIC-CROC Address Counters 53-035 
Data Flow Clock 53-015 
Group 8uffer Counter 53-090 
Master Clock 53-005 
Microsecond Frequency 53-005 
Oscillator Gating 53-005 
Read Clock Stepping Pulses 53-005 
Read/Write Clocks and Counters (Table) 53-010 
Write Clock and Write Counter 53-020 

Column Vacuum Check OS-4OO 
Command Controls Switches (CE Panel) 75-002 
Command or Control Status Reject 16-160, 
6A-160 

Command Out Inactive During Reset or 
Power On Reset (MAP) 13-330 

Command Out Tag Active (MAP) 13-290 
Command Reject (MAP) 15-020, 
Command Select Sequencer and Decoder 12-026 
Command Sequence (MAP) 13-050 
Command Status Reject (MAP) 16-160 
Commands and Instructions 

8urst Commands 40-005 
I/O Instructions 40-009 
Motion Control Commands 40-007 
Non-Motion Control Commands 40-008 

Common Start I/O (SIO) Routine 55-020 
Communication Between Microprocessors 
(Description) 52-030 

Communicator Feature, Device Switch lS-010 
Communicator (2XS Switching) 5S-0S0 
Compare Equal Indicator (CE Panel) 75-003 
Compare Errors, P Compare or C Compare 17-010 
Compare Errors, P Compare or C Compare 
(Timing Chart) 17-014 

Concepts, 3803-2/3420 40-003 
Configuration Worksheet Instructions 90-030 
Configurations, Subsystem (Concepts) 
40-003, 90-100 

Contingent Connection (TCS Feature) 5S-012 
Control 8urst 40-002 
Control Check Indicators (CE Panel) 75-003 
Control Status Reject (MAP) 16-210 
Control Unit (see Tape Control) 

Common Start 1/0 (SIO) 55-020 
Sense and Status 8yte Table 00-005 

Control Unit End (TCS Feature) 5S-012 
Conversion, Field Tester 90-170 
Conversion Table, Sense Byte to 8it 14-005 
Cooling Fan Assembly Removal/Replacement 08-630 
Cooling System (see Voltage and Airflow 

Monitoring System) 
Counter (lC)' Microprocessor 1 Flow Logic 52-010 
Counters (see Clocks/ Oscillators/ Counters) 

INDEX 2 
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INDEX (Cont'd) 

CRC 
Error, NRZI 17-590 
Error, 6250 BPI/PE 17-540 
Generation 53-0678 
Generators 53-065 
Indicator 75-004 
Timing Chart 17-544 

CRIC/CROC Address Registers 53-035 
Crimper Procedure, Tape (CE Tool) 80-000, 
2A-015, 2B-006 

Cross Reference, Pins to Logic (3803-2) 20-000 
Cross Reference 3803-2, Pins To Logic 
(Logic) 17-166 

Crossover (XOUTA/XOUTB) Registers 52-025 
Crosspoint Section (2X8 Switching) 58-080 
Crosspoint Switch, Inbound 58-110 
Crystral Oscillators, Basic Timing 53-005 
CUE Reset on Interface B (MAP) 13-500 
Current Generator 5B-l10 
Cyclic Redundancy Checks (see CRC) 

(MAP) 17-540 

D 

Generation CRC A. B, C, 0 53-066 
During Read Back Check of Write Operations 
53-067 

During 9-Track Read Backward Operations 
53-067 

During 9-Track Read Forward Operations 
53-067 

During 9-Track Write Operations 53-067 
Read CRC Generator 53-065 
Write CRC Generator 53-065 

D-Bearing Removal and Replacement 
(NRZI Feature) 08-210 
o Bus 

Parity Error 
ALU1 (MAP) 16-040 
ALU2 (MAP) 16-110 

Parity Indicator 75-004 
o Registers 52-060 
Data 

Converter Check (MAP) 15-070 
Entrv Select Switch (CE Panel) 75-003 
Exchange on Device Interface During 
a Write Operation 5A-130, 5B-130 

Data Flow and Control 
ALU Schematic 50-003 
Check Indicators 75-004 
Clock 53-015 
Clock Asymmetry Adjustment (Installation) 90-190 
Exchange on Device Interface During Write Operation 
5A-130, 5B-130 

Intermittent Permanent Data Checks 
Bit Packing 5A-115, 5B-025 
Forward to Backward Ratio 5B-020 
Noise or Bit In IBG 5A-115,5B-025 
Signal Dropout 5A-ll0, 5B-020 
Tape Edge Damage 5A-110, 5B-030 
Tape Slipping 5B-020 
Tape Stretch 5A-115, 5B-020 

Read Data Flow Logic 50-002 
Read Translator 7-Track 57 -020 
Read /Write Flow Logic 50-002 

3803·2/3420 
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Write Data Flow Logic 50-001 
Write Translator 7-Track 57-021 
7-Track Read Schematic 57-006 
Security Erase Command 40-007 
Security Erase Procedure Offline 12-013 

Data Flow Check Indicators (CE Panel) 75-004 
Data In 53-040 
Data Rates (3420 Subsystem Characteristics) 
40-002 

DC Power Supply (see Power Supplies) 
DC71 Patch Card General Description 52-103 
Dead Track Regisfer 53-075 
Degausser (CE Tool) 80-000 
Degaussing, Cleaner Blade 08-390 
Degaussing, Read/Write Head 08-2S0 
Density Feature Combinations (Table) 40-004 
Description 

Group Coded Recording 55;..008 
Phase Encoded (PE) 55-007 
NRZI 55-007 
6250 BPI 55-007 

Detection Register 53-005 
Determine the Failing Instruction Address 
Procedure, Microprocessor 16-000 

Developing Solution (CE Tool) SO-OOO 
Develop Tape 00-011 
Device 

Bus In x to OF Test Points (Table) 17-312 
Selection Priority 54-020 
Switching Feature (Description) 58-050, 90-050 

Block Diagram For 2x8 Switch 18-012 
Block Diagram For 3x8 or 4x8 Switch lS-013 
Failure Modes 18-010 
Feature (Logic) 18-01 0 
Inbound Crosspoint Switch 58-110 
Line Definitions 58-060 
Operation 58-060 
Rules and Definitions 18-011 
Switch Node 58-090, 90-050 
Tape Subsystem Cabling 18-011 

Interface 
Data Exchange on Device Interface During Write 
Operation 5A-130, 5B-130 

Lines 07-000, 54-000 
Device End (TCS Feature) 58-012 
Device to SDI Logic Lines 1 S-030, 18-032 
Diagnostic Mode Set Command 40-008, 55-007 
Diagnostics, System (Installation) 90-200 
Diagram 

Autocleaner Operation OS-360 
Byte Count or Go Down 12-028 
CE Entry 12-027 
Channel Priority 54-020 
Configuration Worksheet, Subsystem 
Installation 90-040 

Device Interface 07-000 
Device Interface During a Write 
Operation 5A-130, 5B-130 

Device Interface During Read Forward 
Operation 5A-140, 5B-140 

Device Switching 
Configuration 58-051, 18-011 
Feature 18-010 
Most Probable Cause Analysis 1S-015 
1 xS Selection LogiC 18-000 
2X8 Switch Logic 58-055, 18-012 

(- (" 

2XS Switching Functional Units 58-080 
2X16 Switch Logic 58-055 
2x16 Switch Logic 58-060 
3X8 or 4X8 Switch Logic 18-013 
4X16 Switch Logic 58-070 

Display Select Switch and Compare 12-023 
Group Coded Recording (6250 BPI) 55-008 
IBG Generation 6A-150, 6B-210 
Initial Selection 54-000 
Map Formats 00-001 
Pneumatic System, Thread Status 
(Active and Inactive) 4A-161,4B-161 

Reel and Capstan Operation During 
Rewind 3A-030, 3B-030 

Set and Display CE Register 12-021 
Set and Display Compare Register 12-022 
System Diagnostics 90-210 
Troubleshooting Procedure (MAP) 18-020 
Write Head Driver Card 08-270 

Digital to Analog Converter (DAC) Waveforms 
(Model 4, 6, and 8) 6B-Ol0, 6B-Ol1, 6B-012 

Digitec 251 Meter (CE Tool) 80-000 
Display LSR Contents (How To) 12-013 
Display Select Switch (CE Panel) 75-002 
Drive (see Tape Unit) 
Drop Ready Problems, Intermittent 00-005 
Dropping or Picking Records 15-200 
Dropping Ready and Thread and Load 
Failure Symptoms Chart 2A-000, 2B-000 

Dual Density Threshold Adjustment Card 80-000 
Dynamic Reversal (MAP) 16-200 

E 

Early Begin Readback Check (MAP) 17-100 
Easy Load Cartridge (Concept) 40-001 
EBCDIC/BCDIC Conversion Chart 57-020 
ECC/CRC Scope points (Table) 17-075 
ECC/ENV Indicator 75-004 
Edge Damage, Tape 5B-030 
Emulator Jumper 90-200 
Enable Switch 75-001 
Enable/Disable Switch (Concepts) 40-003 
Encoded Data Group (GCR) 55-01 0 
End Data Check 

MAP 17-530 
Logic 17-531 

End Of Call 00-030 
Engineering Changes Which Affect MAPs 00-000 
Entry Select Switch, Data 75-003 
ENV /ECC Indicator 75-004 
Envelope 

Check Circuit Logic 17-315 
Check Without Skew Error (MAP) 17-220 
Circuits 5A-100, 58-100 
Failure, Runaway, or Read /Write Problems 
5A-000, 5B-000 

EOT / BOT (see BOT / EOT) 
Equipment Checks 16-000 
Erase 

Full Width Erasure (Concept) 40-001 
Gap Command 40-007 
Head 5B-110 
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Head Current 40-007 
Head Polarity and Erasure Checks 08-320 
Head Removal and Replacement 08-250 

Error Analysis (see MAPs, Tape Control) 
Error Analysis Flow Chart, Permanent 
Read/Write 00-011 

Error Correction Sense Analysis (MAP) 21-000 
Example of Typical Flow Through MAPs 00-003 
Excursions (Wide) in Left Column During HS Rewind 
3A-160,3B-160 

Extended Go 6B-205 
Extra or Missing Interrupts (A2 Panel) 18-050 

F 

Failure Follows Tape Unit 00-040 
Failure Modes, Device Switch Feature 18-010 
Features 

Card Plugging 90-110 
Chart for Sense Byte 6 17-220 
Density Feature Combinations (Table) 40-004 
Device Switching 

Cabling Instructions 90-060 
Line Definitions 58-060 
Node Logic 58-090 
Node Schematic 58-080 
Operation 58-060 
Theory 58-050 
2 X 8 Switch Functions (Concepts) 58-080 
2 X 8 Switch Logic 5B-005 
2 X 16 Switch Logic 58-060 
4 X 16 Switch Logic 58-070 

Nine-Track NRZI 40-004 
Seven-Track NRZI 

EBCDIC-BCDIC Conversion Chart 57-020 
Read Data Convert Data Flow Schematic 57 -026 
Read Translator Data Flow Schematic 57-022 
Seven-Track Read Data Flow Schematic 57-006 
Seven-Track Write Data Flow Schematic 57-005 
Write 'Data Convert Data Flow Schematic 
57-025 

Write Translator Data Flow Schematic 57-020 
Switching Configurations (Figure) 58-051 
Two Channel Switch (TCS) 58-010 

Busy 58-012 
Contingent Connection 58-012 
Control Unit End 5S-012 
Device End 58-012 
Implicit Connection 58-011 
Interface Switch Control 58-011 
Partitioning 58-011 
Reserve/Release Operation 58-011 
Resets 58-011 
Selection 58-011 
Sense Release Command 58-011 
Sense Reserve Command 58-011 
Stack 58-012 
Stack Interrupt 58-012 
Theory 58-01 0 
Tie Breaker 58-012 

2 Control Switch (Concepts) 
3 Control Switch (Concepts) 
4 Control Switch (Concepts) 

Feedthrough Check 08-330 

58-050 
58-050 
58-050 

INDEX 3 
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Fiber Optics 
BOT/EOT Voltage Checks/Adjustments OS-5S0 
Bundle RemovallReplacement OS-S10 
Lamp Removal/Replacement/Cleaning OS-S20 
LED BOT / EOT Block Removal/Replacement 
OS-590 

LED BOT / EOT Voltage Checks/Adjustments OS-5S0 
LED BOT /EOT Window Removal/Replacement 
OS-590 

Field Feedback Problem Fixes 00-050 
Field Replaceable Units (FRUs) PLAN 1 
Field Tester 

Accuracy Check OS-290, OS-3oo, 
OS-315 

Conversion 90-170 
3420 SO-020 

File Protect Indicator Off (MAP) 1A-ooo, 
1B-000 

File Protect Mechanism Check OS-34O 
File Protection (Concept) 40-001 
Flag Bytes 1 and 2 (Tables) 4O-OOS 
Flat Belt Replacement, Pneumatic Supply OS-442 
Flow Charts 

Branch To Read From Load Point 55-040 
Branch To Write From Load Point 55-024 
Common Start I/O Routine 55-020 
Read From Load Point 55-040 
Selection and Priority 54-005 
Write From Load Point 55-024 

Flow Through MAPs, Typical (Example) 00-003 
Format Character Trk x (Table) 17-075 
Format, Data (see Recording Methods/Formats) 
Format of MAPs 00-001 
Format, Microprocessor Instruction 52-030 
Forward Creep During Rewrite (Model 4, S, S) 
SB-230 

Forward Space Block (FSB) Command 40-007 
Forward Space File (FSF) Command 40-007 
Forward Start Times (Subsystem Characteristics) 

40-002 
Four Control Switch (Concepts) 5S-050 
Full-Width Erasure (Concept) 40-001 
Function Layout, Card/Board 

3420 19-010 
3803-2 19-000 

Functions, MP1 and MP2 52-030 

G 

Gating, Oscillator 53-005 
General Cleaning Instructions S5-OOO 
General Information 07-000 
General Reference Information, 
Microprocessor 1S-OOO 

General Reset 50-011 
Generators, CRC 53-0S5 
Generation, CRC 53-0S7 
Generation, IBG SA-150 
Glazed Capstan Cleaning Procedure OS-7OO 
Glossary of Terms PLAN 5 
Go Extend 

o 

Additional Stopping Distances After SA-14O, 
BB-205 

Go Extensions in Quarter Tach Pulses BB-205 
IBG Counts Models 3, 5, and 7 6A-14O 

00 o 00 o 

Gray Code Counter (GCC) 6B-205 
Ground Check, Tape Unit OS-600 
Group Buffer Control 53-025 
Group Buffer Counter 53-090 
Group Coded Recording (GCR) 6250 BPI 55-OOS 
GCR, 5260 BPI (Concepts) 40-002 
GCR Block 55-00S 

H 

Halt I/O Instruction 40-009 
Hardware Errors (MPl Special Register) 52-0S0 
Hardware Pointers 17-602 
Head, Erase 58-110 
Head Mirror Stop Adjustment (Models 3, 5, and 7) 
OS-350 

Hex Wrench, Right Reel Hub (CE Tool) SO-OOO 
Hi IC Pty/Hi ROS Reg Pty Indicator (CE Panel) 
75-003 

High-Order ROS Registers 52-035, 16-020 
High ROS/IC Parity Error on A Branch Condition 

ALU1 (MAP) 16-020 
ALU2 (MAP) 16-090 

High-Speed Rewind (see Rewind Operation) 
High-Speed Rewind Solenoid Check OS-405 
How To 

CE Initial Entry Flow Chart Start 1 
Determine the Failing Instruction Address 16-000 
Develop Tape 00-011 
Locate Information PLAN 1 
Make the ALU Loop on an Error 16-000 
Operate CE Panel 12-000 
Use MAPs 00-000, PLAN 1 
Use Section 18-xxx lS-010 

IBG Counter 2A-010 
IBG Detected on Write (MAP) 17-0S0 
IBM Easy Load Cartridge 40-001 
10 Burst 40-002 
10 Burst Check (MAP) 17-050 
Implicit Connection (TCS Feature) 5S-011 
Inactive/ Active/Pulsing/Switched Line Levels 
00-003 

Inbound Crosspoint Switch Schematic (Device Switch 
Feature) 5S-11 0 

Indicators, CE Panel 75-003 
Inhibit Preamble/Postamble 40-005 
Initial Entry Flow Chart, CE Start 1 
Initial Selection Description 54-000 
Initial Selection 

AB CE 50-011 
Bus In/Bus Out Lines 54-000 
Device Interface Lines 07-000 
Tape Unit 07-000, 54-000 

Initiating a Rewind 3A-010, 3B-010 
Initiating Tape Motion 07-010 
Installation 

0····' , . , 

Address/Feature/Priority Plugging (see Card Plugging) 
Cable and Terminator Plugging 90-060 
Cable Retaining Bar 90-060 
Cabling, Subsystem (Chart) 90-070 
Card Plugging 

o o o 

Address, Tape Control 90-110 
Data In Handling 90-130 
Device Selection Priority Assignments 
(Chart) 90-150 

Device Switching Feature 90-110 
Device Switching Feature, Address Control (Chart) 
90-140 

Disconnect In Handling 90-110 
NRZI Feature 90-120 
Primary/Secondary TU Interface Control (With 
Device Switch) 90-130 

Primary / Secondary TU I ntertace Control 
(With 1xS) 90-130 

Priority Assignments, Device Selection (Chart) 
90-150 

Select Out Priority 90-120 
Serial No/EC Level/Feature Code (Tape Control) 
90-210 

Serial No/Model No/EC Level/Feature Code 
(Tape Unit) 90-212 

Tape Control Address 90-110 
Tape Switching Feature, Address Control (Chart) 

90-140 
Two Channel Switch Feature 90-120 
3S03 Address 90-110 

Checklist 90-020 
Checks and Adjustments (Installation) 

Air Bearing Pressure, 3420 90-190 
Altitude Vacuum Level Setting, 3420 90-190 
Autocleaner 90-190 
BOT / EOT Check 90-190 
Capstan Check 90-190 
Data Flow Clock Asymmetry Adjustment, 
3S03 90-190 

ESD Grounding 90-190 
Mechanical Skew, 3420 90-190 

Configuration Worksheet (Instructions) 
90-030, 90-040 

Device Switch Cabling 90-050 
Emulator Jumper 90-200 
Field Tester Conversion 90-170 
Installation Checklist 90-020 
Instructions, Subsystem Installation 90-000 
I/O Interface 40-003 
Kickplates 90-090, 90-100 
Operator Panel Labels, Tape Control 90-160 
Plugging, Cables and Terminators 90-060 
Power Requirements, Special-3420 Model S 
90-1S0 

Power Supply Checks 
Procedures 90-020 
Special Power Requirements-3420 Model S 
90-1S0 

Subsystem Cabling (Chart) 90-070 
System Diagnostics 90-200 
Terminator and Cable Plugging 90-060 

Instructions (see Commands and Instructions) 
Instruction Counter, Microprocessor 1 52-010 
Interblock Gap (IBG) 

Counter Logic 6A-130, 6B-205 
Detected on Write 17 -OSO 
Generation 6A-15O,6B-210 
Go Extend 18G Counts (Model 3, 5, 7)· 6A-14O 
Noise or Bit In 5A-115, 5B-025 

o o ~ ...... ~ . 
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Passing Times (3420 Subsystem Characteristics) 
40-002 

Subsystem Characteristics 40-002 
Timing Chart (Model 5) 6A-15O 

Interface Disabled Indicator (CE Panel) 75-003 
Interface Switch Control (TCS Feature) 5S-011 
Intermittent Drop Ready Problems 2A-005, 
28-005,07-010 

Interrupt 54-000 
Interrupts, Extra or Missing (A2 Panel) 1S-050 
Intervention Required (MAP) 15-010 
Introduction to Maintenance Philosophy PLAN 1 
Introduction, Subsystem Installation 90-000 
I/O Instructions (see Commands and Instructions) 
40-009 

I/O Pins (3 Bit Code) 12-023, 12-024 

K 

Kickplates, Installation 90-090, 90-100 

L 

Lamp, Skew Check 53-0S5 
Lamp Test Switch (CE Panel) 75-002 
Latch, Reel (see Right Reel Latch) 
Left Movable Guide and Retractor Removal 
and Replacement (NRZI Feature) OS-220 

Left or Right Vacuum Column Problems 2A-170, 
2B-170, 3A-110, 3B-110 

Left Reel 
Does Not Turn Clockwise at Threading 
Speed 2A-110,2B-110 

Hub and Motor Removal/Replacement/Adjustment 
SO-560 

Logic 3A-030,3B-030 
Motor Speed, Voltages 3A-020, 3B-020 
Right or Left Reel Won't Load Tape Into Column 

2B-180 
Tape Rewinds Off Left Reel 3B-180 
Theory, Rewind and Timing Chart 3A-Ol0, 3B-Ol0 

Left Threading Channel OS-230 
Legend and Symbols PLAN 4 
Light Source Removal/Replacement OS-620 
Lights/Indicators (see Maintenance Procedures) 

CE Panel 75-001 
File Protect Indicator Off 1 A-ooo, 1 B-ooo 
Load Check Prior to BOT Sense 2A-15O, 2B-150 
Power Check Indicator On 1A-ooo, 1 B-ooo 
Ready Lamp Does Not Turn Off 4A-1oo,4B-loo 
Ready Lamp Does Not Turn On 2A-210, 2B-210 
TI Lamp Stays On 3A-150, 3B-15O 

Line Definitions, Device Switching Feature 58-060 
Line Levels - Active/lnactive/Pulsing/Switched 
00-003 

Line Names for Reference to ALD XC70x 
(Table) 1S-020 

Linking Microprogram Routines (Description) 52-030 
Listings, Microprocessor 52-030 
Lo IC Pty/Low ROS Reg Pty Indicator 75-003 
Load Check 2A-ooo, 2B-000 

INDEX 4 
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Load Failure Symptoms (MAP) 2A-OOO, 2B,OOO 
Load Check Prior to BOT Sense 2A-l50, 2B-150 
Loading Tape in Columns 2B-175 

Load Operation, Approximate Time (3420 Subsystem 
Characteristics) 40-002 

Load Test. Minireel 08-BOO 
Local Storage Register (LSR) 

Displaying Contents 12-013 
Operation 52-015 

Locating Information PLAN 1 
Locations 

Control Unit 
Tape Unit 

Air Bearing Switch 2B-160 
BOT/EOT Block 3A-150,3B-150 
Cartridge Motor 4B-150 
Cartridge Open Switch 4B-150 
Cartridge Opener Control Card 4B-150 
CP3 2A-13O, 2B-130 
Fiber Optic 2B-150 
Fuses 1 A-OOO, 1 B-OOO 
Manual Status Control (MSC) Card 4B-110 
Pneumatic Contactor 2A-130, 2B-130 
Pneumatic Supply 2A-210, 2B-210 
Power Interface Board Bl 1A-003, 1 B-OOl 
Power Window PCB 2A-210, 2B-210 
Power Window Switches 4B-14O 
Reel Motor Power Board 2A-14O' 2B-14O 
Reel Tachometers 3A-170, 3B-170 
Reels Loaded Switch 4A-14O,4B-14O 
Regulator Cards 1 A-002, 1 B-002 
SCRA 2B-160 
TB-l, 2, and 3 1 A-002, 1 B-002 
Transfer Valve Solenoid 2A-130, 2B-130 
Yl Panel Location 90-080 

Lock ROS 1 IC 50-011 
Logic 

A Register 52-035 
Arithmetic Add 52-065 
Branch On Condition 52-085 
Branch Unconditional 52-090 
Byte Count or Go Down 12-028 
Capstan Control, Pulse Generator, and 
Motor Controls 6A-120, 6B-200 

Capstan Fails To Start a Rewind To Load 
Point Operation After Loading Tape into 
Columns 28-175 

Cartridge Does Not Open 2A-l00, 2B-l00 
Cartridge Opener Does Not Close 4A-150, 4B-150 
CE Entry 12-027 
Channel Buffer Controls 53-030 
Channel Tags In and Channel Tags 
Out Register 52-040 

Channel Write Byte, Write Check, and 
Pointer Registers 53-045 

Command Select Sequencer and Decoder 12-026 
CRC Generators 53-065 
o Register 52-060 
Data Flow Clock 53-015 
Dead Track 53-075 
Device Switch Node 58-090 
Device Switching 58-050 
End Data Check 17-531 
Envelope and Read/Write 

Model 3, 5, 7 5A-l00 
Model 4, 6, 8 5B-l00 

3803·2/3420 
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Envelope Check 1 7 - 315 
Group Buffer Counter 53-090 
Inbound Crosspoint Switch 58-110 
High-Order ROS Register 52-035 
Left Reel Does Not Turn Clockwise at 
Threading Speed 2A-l11, 2B,111 

Left or Right Vacuum Column Problems 
2A-170, 2B-170, 3A-l10, 3B-l10 

( 

Load Check Prior To BOT Sense 2A-150,2B-150 
Logical AND 52-070 
Logical Exclusive OR 52-080 
LogicalOR 52-075 
Loop-Write-To-Read (LWR) 55-005 
Low-Order ROS Register 52-035 
Microprocessor Clocks Control 52-005 
MP1 IC (Instruction Counter) 52-010 
MPl /MP2 Circuits 50-003 
MPl /MP2 Special registers 52-060 
MPl /MP2 STAT Registers 52-015 
MIST or TCS Register 52-060 
Multi-Track Error (Logic) 17-112 
No Response or Tape Moves Backward 3A-l00, 
3B-l00 

NRZI Read Data Flow 57-006 
Oscillator Gating 53-005 
Overrun 15-042 
P or C Compare 17-017 
Power Window Does Not Go Down 4A-14O' 
4B-14O 

Proportional Drive Control 6B-215 
. Read Cycle Controls 53-095 
Read Data Converter 57 -026 
Read Data Flow 50-002 
Read Head and Read Card 5B-120 
Read Sequencing and A/B Registers 53-055 
Read Translator 57-021 
Read/Write Flow 50-000 
Read /Write VRC Circuit 17 -179 
Ready Lamp Does Not Turn Off 4A-100, 4B-l00 
Ready Lamp Does Not Turn On/Window Does 
Not Close 2A-210, 2B-210 

Reel and Capstan Operation during Rewind 
3A-030, 3B-030 

Reel Drive System 3b-020 
RIC/ROC 53-081 
Right or Left Reel Fails To Load Tape 
Into Column 2B-1BO 

Right Reel Does Not Turn Clockwise at 
Threading Speed 2A-120,2B-120 

ROS/LSR 52-015 
ROS Mode Switch and Gates 12-024 
ROS 1 Trap Conditions 50-01 0 
Skew Detection 53-085 
System 360/370 Switching (Data In 
Handling) 58-005 

Tape Does Not Enter or Stay in High Speed 
Rewind or Rewinds To BOT at High Speed 
3A-170,3B-170 

Store 52-095 
Tape Does Not Go Backward or Does Not 
Stop at BOT 2A-190 

Tape Does Not Load Into Either 
Column 2A-160, 2B-160 

Tape Does Not Pull Out of Columns 
Properly During Unload Rewind 4A-120,4B-120 

Tape Does Not Stop or Tape Runaway 

( ( 

(Forward or Backward 3A-14O' 3B-14O 
Tape Does Not Wind Completely Onto Right 
Reel or Reels Do Not Stop 4A-130, 4B-13O. 

Tape Fails To Go Backward 3A-130, 3B-130 
Tape Goes Forward After Loading Into 
Vacuum Columns 2A-200, 2B-200 

Tape Moves Backward Off Left Reel, or 
Tape Unit Performs a Normal Unload 
Rewind During Load Oper3tion 2B-190 

Tape Pulls Out, Dumps, or Has Wide 
Excursions in Left Column During High 
Speed Rewind 3A-160,3B-160 

Tape Threads Into Threading Channel and 
Stops 2A-l40, 2B-14O 

Tape Threads Into Right Column 2B-130 
Tape Unit Bus Out (TUBO) Register 52-045 
Tape Unit Selection Priority 54-010 
Tape Unwinds Off Right Reel 3A-150, 3B-150 
TCS Selection and Tie Breaker 58-030 
Transfer 52-100 
Transfer Valve Does Not Pick or 
Pneumatic Motor Not Running 2A-130 

Two-Channel Switch 58-010 
Two-Channel Switch and Tie Breaker 58-030 
Unload Rewind Pushbutton (No Response) 
4A-ll0, 4B-ll0 

Write 53-070 
Clock and Write Counter 53-020 
Data Converter 57 -025 
Data Flow 50-001 
Group Buffer Control 53-025 
Write Head, Erase Head, and Write Card 5B-110 
Service Controls 53-040 
Translator 57-020 
Triggers 53-070 
Trigger VRC 17-026 

2x8 Switching Functional Units 58-080 
Logic Panel Removal/Replacement (3803/3420) 
08-630 

Logic, Pins, Cross Reference List 20-000 
Logic Section (2X8 Switching) 58-080 
Logical AND (ALU Operation) 52-070 
Logical Exclusive OR (ALU Operation) 52-080 
Logical OR (ALU Operation) 52-075 
Long Cycle BOC or BU Example (Timing Chart) 
16-001 

Loop, ALUl (MAP) 13-530, 13-540 
Loop Write-to-Read (LWR) Command 
40-006, 55-005 

Tape Unit Operation 55-005 
Low-Order ROS Registers 52-035, 16-010 
Low ROS/IC Parity Error on a Branch Condition 
(ALU2) (MAP) 16-0BO 

low ROS/IC Parity Error on a Branch Instruction 
(ALU1) (MAP) 16-010 

Low Speed Rewind 3A-010, 3B-Ol0 
lWR Tape Unit Operation 55-005 

M 

Magnetic Tape and Reels (Concepts) 40-002 
Preventive Maintenance 

General Cleaning Instructions 85-000 

( 

INDEX 5 

Schedule 85-005 
Tape Unit Cleaning Procedure 85-001 

Maintenance Philosophy, Introduction PLAN 1 
Major Elements of Capstan Control logic 6B-205 
Make the AlU loop on an Error (Procedure) 16-000 
MAPs 

Address Out Tag Active 13-300 
ALU Cannot Exit or loop 13-370 
ALU1 

Cannot Transfer 13-130 
Fails to Trap to 000 13-400 
Failure to Reset CTI 13-210 
Hangs at 000 13-01 0 
Hangs on AlU2 Failure 13-410 
Loop 13-530, 13-540 
loop, TCS 13-0BO 
Microprogram Detected Error (Sense 
Byte 1" Bit 4) 16-060 

Op In Wait 13-250 
Power On Reset 13-090 
Reset Failure 13-200 
Waiting 13-110, 13-140, 13-170 
Waiting for AlU2 to Complete a 
Sequence 13-420 

Waiting for AlU2 to Drop STATB 13-460, 
13-470 

Waiting for AlU2 STATB Indication 13-450 
Waiting for ALU2 STATD Indication 13-440 
Waiting for End of Data (EOD) on Write 13-520 

AlU1 or ALU2 Hangs 13-000 
ALU2 

Power On Reset 13-190 
Trap Failure 13-260 

B Bus Parity Error (ALU1) 16-030 
B Bus Parity Error (ALU2) 16-100 
Bad Sense After a Rewind from OlTs 15-140 
Branch Condition Error ALUl 16-050 
Branch On Condition Error (AlU2) 16-120 
Bus Out Checks 15-030 
Capstan Motion Control 6A-ooo, 6B-000 
CE Panel Operation 12-010 
Channel Bus In/Out Checking 13-3BO 
Clock Check 17-BOO 
Command or Control Status Reject 6A-160 
Command Out Inactive During Reset or 
Power On Reset 13-330 

Command Out Reject 15-020 
Command Out Tag Active 
Command Sequence 13-050 
Command Status Reject 16-160 
Control Status Reject 16-200 
CUE Reset on Interface B 13-500 
Cyclic Redundancy Checks 17-540 
D Bus Parity Error 

ALU1 16-040 
ALU2 16-110 

INDEX 5 
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o 

Data Converter Check 15-070 
Device Switching Feature 

Most Probable Cause Analysis 18-015 
Troubleshooting Procedure 18-020 

Dropping Ready and Thread and Load 
Failure Symptoms 2A-ooo, 2B-000 

Dynamic Reversal 16-200 
Early Begin Readback Check 17 -100 
End Da~ Check 17-530 
End Of Call 00-030 
Envelope Check Without Skew Error 17-220 
Envelope Failure, Runaway, or Read/Write 
Problems 5A-ooo, 5B-000 

Error Correction Sense Analysis 21-000 
File Protect Indicator Off or Power 
Check Indicator On lA-ooo, lB-ooo 

Formats 00-001 
High ROS/IC,Register Parity Branch Condition 

ALU1 16-020 ' 
ALU2 16-090 

How to Use 00-000 
IBG Detected on Write 17-080 
10 Burst Check 17-050 
Intervention Required 15-010 
LRCR Errors, Sense Byte 3, Bits 0, 1, 
or4 17-310 

,Low ROS/IC Parity Error on a Branch Condition 
(ALU2) 16-080 

low ROS/IC Parity Error on a Branch Instruction 
(ALU1) 16-010 

MTE Without Envelope Check 17 ~ 11 0 
No Block Detected on Write/Write Tape Mark 
(WTM) 16-190 

Noise Detection 17-370 
Not Capable 15-060 
NRZI Cyclic Redundancy Check (CRC) 17-590 
Offline Duplication of Online Failures 12-000 
Overrun 15-040 
P Compare or C Compare Errors 17 -01 0 
Partial Record (Sense Byte 5, Bit 5) 17 -41 0 
PE or NRZI and GCR Velocity Checks/Changes 
16-180 

Permanent Data Checks 5A.l05, 5B-002 
Picking/Dropping Records 15-200 
Pointer System 17 -602 
Postamble Error ' 17 -190 
Read/Write Vertical Redundancy Check (VRC) 
17-168 , 

Sense All Zeros 15-080 
Sense Analysis 14-000 
Service Out Tag Active 13-280 
Single Tape Unit Problems 00-040 
SIO Trap Failures 13-320 
Slow End Readback Check 17 -150 
Start Read Check 17 -070 
Suppress Out Active 13-310 
Suppress Out Inactive During Reset or 
Power On Reset 13-340 

TACH Start Failure ,(Sense Byte 10, Bit 5) 
16-170 

TACH Velocity Error 13-510 
Tape Control Metering Problems 18-060 
Tape Control Power Supply 11-000 
Tape Motion and Rewind Symptoms 3A-ooo, 
3B-000 

Tape Unit Loads but Capstan Motion is 

o C) o 000 

Faulty 6B-l10 
Tape Unit Wont Thread, Load, and Return 
to BOT Properly 6B-101 

Unit Check Without Supporting Sense 
or Unexpected Sense 15-100 

Unload Failure Symptoms 4A-ooo' 4B-000 
Write Current Failure or Tape Unit Check 15-090 
Write Tape Mark (WTM) Check 17-1S0 
Write Trigger Vertical Redundancy Check 
NRC) Error 17 -020 
XOUTA Register Not Functioning 13-430 
lxS Selection Logic lS-ooo 
301 Trap Address, TCS or Device Switching 
Without TCS 13-240 

3420/3803 Symptom Index 00-010 
3S03 Status Pending 13-220 
6250 Error Correction 17-600 

Markers, BOT /EOT 40-007 
Master Clock 53-005 
Master Signal Level Tapes (CE Tool) 80-000 
Master Skew Tapes (CE Tools) SO-OOO 
Mechanical Skew (Installation) 90-190 
Mechanical Skew Check/Adjustment, NRZI Featured 
Units 08-180 

Mechanical Skew Check/Adjustment. 1600 and 6250 
BPI Units 08-170 

Meter, Torque 
Metering (Concepts) 40-003 
Metering Problems, Tape Control 18-060 
Microprocessor (see also AlU) 

Card Interchange List 16-001 
Clock Control logic 52-005 
Communication Between AlUl and AlU2 
(Description) 52-030 

Diagnose, loop, and Scoping Procedures 16-000 
Functions (Description) 52-030 
Instruction Counter logic 52-010 
Instruction Format 52-030 

, listings (Description) 52-030 
S~t Registers 52-015 

Microprogram Address, Used in MAPs 
(Description) 00-003 

Microprogram Detected Error, AlUl (MAP) 16-060 
Micrciprogram Error, ALU2 (Table) 16-130 
Microprogram Error labels (Table) 16-060 
Microprogram Errors, Analyzing (Table) 16-131 
Microprogram Flowcharts 

Branch to Read From load Point 55-040 
Branch to Write From load Point 55-024 
Common Start I/O Routine 55-020 

Microprogram Indicators 75-004 
Microsecond Frequency 53-005 
Minireel Load Test OS-800 
Missing or Extra Interrupts 18-050 
MIST or TCS Register (MP1) 52-035, 52-060 
MlM Tab Placement by Volume PLAN 7 
Mode Chart for Sense Byte 6 17 - 220 
Mode Set Command Table 4O-00S 
Mode Set 1 (7-Track NRZI) Operation 55-007 
Mode Set 2 (9-Track PE/NRZI) Operation 55-007 
Modified Power Supply, 3420 lA-002 
Motion Control Commands 40-007 
Motion Control Commands (Table) 40-005 
Motion Problems, Tape (Stubby Column loops) 
6A-Ol0 

Motion Tester (see Field Tester) 

o o 00 

Mple/Single Switch (CE Panel) 75-002 
MPl (see AlU) 

A-Register 52-035 
Branch Conditions (Table) 52-0S6 
Clock Control logic ·52-005 
Clock Timing Charts 52-005 
Functional Description 52-030 
High-Order ROS Registers 52-035 
Instruction Counter Logic 52-025 
low-Order ROS Registers 52-035 
Schematic 50-003 
Special Register (Hardware Errors) 52-060 
Stat Registers 52-015 
Transfer Decodes (Table) 52-101 
XOUTA Register Bit Usage 52-025 

MP2 (see ALU) 
A-Register 52-035 
Branch Conditions (Table) 52-0S7 
Functional Description 52-030 
High-Order ROS Registers 52-035 
Instructional Counter logic 52-030 
low-Order AOS Registers 52-035 
Schematic 50-003 
Special Register (TU Bus In) 52-040 
Stat Registers 52-015 
Transfer Decodes (Table) 52-101 
XOUTA Register Bit Usage 52-025 

Multi-Track Error (MTE) 
logic 17-112 
MTE/LRC Indicator 75-004 
Without Envelope Check (MAP) 17-110 

N 

9-Track NRZI (Concepts) 40-002 
9-Track NAZI Feature (Tape Control) 40-004 
No Block Detected on Write/Write Tape Mark 
(WTM 16-190 

No-Operation (NOP) Command 40-008 
No Response or Tape Moves Backward 310.-100, 
3B-l00 

No Response When Rewind/Unload Button is 
Pressed 4A-l10, 4B-110 

Noislit Detection (MAP) 17 -370 
Noise or Bits in the Interblock Gap 5A-115, 5B-025 
Non-Motion Control Commands 40-008 
Non-Motion Control Commands (Table) 40-005 
Not Capable (MAP) 15-060 
Not Capable Conditions (Table) 15-064 
NRZI 

o 

Cyclic Redundancy Check (CRC) (MAP) 17-590 
Hi-Clip VRC (Write Only) 17-310 
Read Data Bit x Test Points (Table) 17-590 
Read Data Flow 57 -006 
R/W VRC, Hi Clip VAC, lRC Error 17-314 
7-Track (Concepts) 40-002 
9-Track (Concepts) 40-002 

Offline Duplication of Online Failures (MAP) 12-001 
OlT Error Messages Analysis 21-000 
OLT -3420 p, G, H, Error Sense Analysis 21-000 
One and Two Track 6250 Error Correction 17-600 
Online and Offline Status (Concepts) 40-003 

r~ 
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Operation, Autocleaner 08-360 
Operational Check, Autocleaner 08-380 
Operations, AlU 

Arithmetic Add: ADD/ADDM (Hex Code A or B) 
52-065 

Branch On Condition: BOC (Hex Code 2 or 3) 
52-0S5 

Branch to Read from load Point 55-040 
Branch to Write from load Point 55-024 
Branch Unconditional: BU (Hex Cooe 6) 
52-090 

Common Start I/O Routine 55-020 
logical AND: AND/ANDM (Hex Code C or D) 
52-070 

logical Exclusive OR: XO/XOM (Hex Code E or F) 
52-075 

logical OR: OR/ORM (Hex Code 8 or 9) 
52-075 

Store logic: STO (Hex Code 0 or 1) 
52-095 

Transfer logic: XFR (Hex Code 4 or 5) 52-100 
Operator Panel Switches (2XS Switch 
logic) 58-055 

Optional Tape Cartridge (Concept) 40-001 
ORC Byte 53-045 
Organization of Publication PLAN 6 
Oscillator Gating 53-005 
Oscillators (see Clocks/ Oscillators/ Counters) 
Other (Related) Subsystem Documents PLAN 1 
Overrun 

p 

Error 53-040 
MAP 15-040 
PE and 6250 BPI (Timing Chart) 15-041 

P Compare Error Test Points (Table) 17-013 
P Comp Indicator (CE Panel) 75-004 
P Compare Or C Compare (logic) 17-017 
P Compare or C Compare Errors (MAP) 17-010 
Panel, CE 75-001 
Panel Enable Switch 75-001 
Parity Error, B Bus, ALUl 16-030 
Parity Error, B Bus, AlU2 16-100 
Parity Indicator 75-003 
Partial Record (MAP) 17-410 
Partitioning (TCS Feature) 58-011 
Passing Times per Byte (3420 Subsystem 
Characteristics) 40-002 

Passing Times, IBG (Subsystem Characteristics) 
40-002 

Patch Card 
AlUl/ALU2 Card location 52-104 
General Description 52-103 
Card Plugging layout 52-104 

PE or NRZI and GCR Velocity Checks/Changes (MAP) 
16-180 

PE Threshold Adjustment Card 80-000 
PE, 1600 BPI (Concepts) 40-002 
PE/6250 BPI CRC 17-540 
Permanent Da~ Checks (MAP) 5A-l0S,5B-002 
Permanent Read Error Seoping Offline 00-013 
Permanent Read Error Scoping Online 00-014 
Permanent Read/Write Error Analysis 

Flow Chart 00-011 
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Permit Flip latch 53-040 
Persistent Pointers 17-602 
Phase Encoded (PE) 55-007 
Phase Pointers (Table) 08-250 
Phasing Check (Installation) 90-180 
Phasing, Power 90-180 

( 

Photo Cell, Radius Sensor 08-610 
Picking/Dropping Records (MAP) 15-200 
Pins to Logic, Cross Reference List 
(3803-2) 20-000 

Plugging, Cables and Terminators 90-060 
Plugging, Reverse High Power Drive Current 
To Capstan (Model 7 Only) 6A-140 

( 

Plugging, Write Head Card (Model 4, 6, 8) 08-270 
Pneumatic System 

Imbalance or Leaks Check 6A-010,6B-150 
Motor Does Not Turn Off 4A-160, 4B-160 
Motor Not Running or Transfer Valve Not Picked 
2A-13O, 2B-13O 

Motor Stepped Pulley Alignment (Type 3 Supply) 
08-434 

Pressure Level Adjustment (All Models) 08-420 
Pressure/Vacuum Checks 08-400 
Procedure to Check for Imbalance or Leaks 6A-01 0 
Regulator Air Pressure Check 08-405 
Supply Flat Belt Replacement/ Adjustment 08-442 
Supply Pulley Removal/Replacement 08-430 
System, Description 

Air Bearing 4A-160, 4B-160 
Flow Diagram 4A-161,4B-161 
Pnematic Switches 4A-160, 4B-160 
Three-Way Valve 4A-160, 4B-160 
Transfer Valve 4A-160, 4B-160 
Transfer Valve Leakage Test 08-400 
Transfer Valve Not Picked 2A-13O 

Pointer System 
MAP 17-602 
Pointer Register (Second Level) 53-045 
Probe List (Table) 17-701 
Timing Chart 1 7 - 702 

Polarity Hold Drive (PHD) Register 6B-205 
Possible 3420/3803 Problem Fix 00-050 
Postamble Error (MAP) 17 -190 
Power 

Cable 90-060 
Check Indicator On 1A-ooo, 1 B-ooo 
Supply Checks (Installation) 90-180 
Power-On Checks (Installation) 90-180 
Power-On/Off Sequencing (Concepts) 40-003 
Power On Reset 50-011 
Reel Motor Voltages, Speed 3A-020, 3B-020 
Requirements, Special-3420 Model 8 
(Table) 90-180 . 

Power Supplies 
DC Checks/ Adjustments 08-570 
DC Test Points (3803/3420 Tables) 08-570 
Modified 1 A-002 . 
Printed Circuit Board Removal/Replacement 
(3803 Model 2 Only) 08-575 

TCU Power Supply Failure Analysis 11-000 
Unmodified 1A-ooo, 1 B-002 
3420 1A-ooo, 1 B-ooo 
3420 Power Interface Board, B1 1A-003, 1 B-001 

Power Window 
Alignment 08-640 
Does Not Go Down 4A-140, 4B-140 

( ( 

Glass Removal/Replacement 08-670 
Rack, Switch Adjustment 08-650 
Safety Bail Adjustment 08-640 
Safety Bail Cable Removal/Replacement 08-660 

Preamps (see Ajustment) 
Pressure, Air (see Pneumatic System) 
Pressure Divider (CE Tool) 80-000 
Pressure Test, Right Reel Latch 
Rear Housing 08-520 

Pressure/Vacuum Gauge 80-010 
Preventive Maintenance 

Fiber Optic L'amp Cleaning Procedure 08-260 
General 85-000 
Schedule 85-005 
Tape Unit Cleaning Procedure 85-001 

Priority, Select Out 90-120 
Priority (2X16 Switch Logic) 58-060 
Procedures 

Capstan Motion Checks (Motion Appears Normal) 
6B-020 

Check for Tape Drag 6A-010 
Diagnosing CE Panel Failure 12-020 
Displaying Sense Information from CE Panel 
12-012 

Locating a Failing Command 12-01 0 
Offline Duplication of Failures 12-000 

Priority Circuits 54-020 
Priority (see Selection and Priority) 
Problems, Intermittent Drop Ready 2A-005 
Proportional Drive Control, Capstan Motor 
(Second Level) 6B-215 

Proportional Drive Counter (PDC) 6B-205 
Protection, File (Concept) 40-001 
Pulse Generator, Capstan 6A-120 
Pushbuttons (see CE Panel Switches) 

Q 

Quick Fix Index, 3803-2 Subsystem 00-009 

R 

Radius Sensor Photo Cell 08-610 
Read 

Acceptable Waveforms (Read Card Test 
Points 5B-004 

Access Times (3420 Subsystem 
Characteristics) 40-002 

Amplitude Adjustment (Model 4, 6, and 8) 08-310 
Back Checking (Concept) 40-001 
Backspace Operation 6B-230 
Backward Command 40-005 
Backward Operation 5A-14O, 5B-140 
Card Reference Generator 5B-120 
Cycle Controls 53-095 
Data Converter Data Flow Logic 57 -026 
Data Flow Logic 50-002 
Data Flow Logic, NRZI 57-006 
Errors, Permanent (see Permanent Read 
Error Analysis) 

Forward to Backward Ratio Test (All Models) 
08-240,5B-020 

Forward to Backward Ratio Test (Models 3, 5, 7) 
5A-110 

._-------_. _._. 
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Forward Command 40-005 
Forward Operation 5A-14O, 5B-140 
Head and Read Card Circuits 5B-120 
Noise or Bits in the Interblock Gap 5A-,115 
Operation 5B-140 
Register, A/B 53-055 
Translator Data Flow Logic 57-021 
VRC Indicator 75-004 
6250 Service Requirements 50-030 

Read Card Reference Generator 5B-120 
Read Card Test Points (Table) 08-310 
Read Electrical Skew Adjustment (NRZI Feature) 08-190 
Read Head and Read Card Logic 5B-120 
Read Only Storage (ROS) 6B-205 
Read Only Tape Generation 90-200 
Read Sequencing Circuits 53-055 
Read/Write 

Clocks and Counters (Table) 53-010 
Clocks/Oscillators 53-005 
CRC A, B, C, 0 53-066 
CRC Generators 53-065 
Cyclic Redundancy Check Generation and Use 
53-067 

Data Flow Clock 53-015 
Data Flow Logic 50-000, 50-001, 50-002 
Envelope Failure, Runaway, or Read/Write Problems 
5A-ooo, 5B-000 

Head Degaussing and Resistance Check (Models 4, 
6, and 8) 08-280 

Head Resistance Check Procedure 5B-001 
Intermittent Permanent Data Checks 

Bit Packing 5A-115, 5B-025 
Forward to Backward Ratio 5A-110, 5B-02O 
Noise or Bit In I BG 5A-1 15, 5B-025 
Signal Dropout 5A-1 10, 5B-020 
Tape Edge Damage 5A-1 10, 5B-030 
Tape Slipping 5B-020 
Tape Stretch 5A-115, 5B-020 

Logic Circuits 5A-100, 5B-100 
Problems 5A-ooo, 5B-000 
Self Adjusting Gain Control (SAGC) 5B-120 
Skew Detection 53-085 
Vertical Redundancy Check (VRC) (Logic) 17 - 1 79 
Vertical Redundancy Check (VRC) (MAP) 
(Chart) 17-168, 17-170 

Vertical Redundancy Check (VRC) (Timing 
Charts) 17 -172 

VRC Circuit (Logic) 17-179 
Write Clock and Write Counter 53-020 
Write Head Card Plugging (Models 4, 6, and 8) 
08-270 

Write Service Controls 53-040 
Zero Threshold 5B-120 

Ready Lamp Does Not Turn Off 4A-100,4B-100 
Ready Lamp Does Not Turn On/Window Does 
Not Close 1A-210, 2B-210 

Ready Symptoms Failure Chart 2A-OOO 
Recording Methods/Formats 

Concepts 40-002 
Description 55-007 
Interblock Gap (lBG) 40-002 
Magnetic Tape amd Reels (Concepts) 40-002 
Nine-Track NRZI (Concepts) 40-002 
PE (1600 BPI) Concepts 40-002 

( 
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7-Track NRZI (Concepts) 40-002 
6250 BPI (Concepts) 40-002 
6250 BPI Error Correction (Concepts) 40-002 

Alignment Tool Preparation Kit 08-460 
Alignment Tool Modification/Zeroing 08-465 
And Capstan Operations During Rewind 3A-03O, 
3B-030 

Left Reel Does Not Turn Clockwise at Threading 
Speed 2A-1 10, 2B-110 

Motors and Drivers 3A-020, 3B-020 
Reel and Capstan Operations During Rewind 
3A-030, 3B-030 

Reel Does Not Stop 4A-130,4B-130 
Reel Motor and Hub Adjustment (CE Tools) 80-000 
Reel Tachometers 3A-030, 3B-030 
Rewind Operation and Timing Chart 3A-010, 
3B-010 

Right or Left Reel Won't Load Tape into Column 
2B-180 

Right Reel Does Not Stop 4A-130,4B-130 
Right Reel Does Not Turn Clockwise at Correct 
Speed 2A-120, 2B-120 

Right Reel Latch Rear Housing Pressure 
Check 08-520 

Stabilization 3A-020, 3B-020 
Tachometer Removal/Replacement 08-550 
Tachometers, During Rewind 3A-030, 
3B-020, 3B-03O 

Tape Does Not Wind Completely Onto Right Reel 
4A-130, 4B-13O 

Tape Fails to Go Backward 3A-13O, 3B-13O 
Tape Unwinds Off Right Reel or TI Light Stays On 
3A-150, 3B-150 

Reference Charts, Device Switching Feature 18-029 
Registers 

A/B 53-055 
Channel Tags and Bus In 52-040 
Channel Write Byte 53-045 
Crossovers 52-025 
o 52-060 
Dead Track 53-075 
High and Low-Order ROS 52-035 
Local Storage 52-015 
MIST and TCS 52-060 
MP1 and MP2 52-060 
MP1/MP2 STAT 52-015 
Pointer 53-045 
ROS/LSR 52-015 
Tape Unit Bus Out 52-045 
Write Check 53-045 

Regulator Air Pressure Checks/ Adjustments 
90-190, 08-405 

INDEX 7 

C' 



~ 

INDEX (Cont'd) 

Removals and Replacements 
Air Bearings (D) 08-210 
Autocleaner 08-370 
Capstan Assembly (Non-90,OOO Series) 08-020, 
08-040 

Capstan Assembly (90,000 series) 08-030, 
08-050 

Capstan Tachometer (Model 3, 5, 7) 08-110 
Capstan Tachometer (Model 4, 6) 08-090 
Cartridge Restraint 08-540 
Cooling Fan 08-630 
D-Bearing 08-210 
Erase Head 08-250 
Fiber Optics . 

BOT/EOT Block 08-590 
Bundle 08-610 
lamp 08-620 
LED BOT /EOT Block 08-590 
LED BOT /EOT Window 08-590 

Left Movable Guide and Retractor (NRZI 
Feature) 08-220 

Left Reel Hub and Motor 08-560 
Logic Panel (3420/3803) 08-630 
Pneumatic Supply Flat Belt 08-442 
Power Circuit Board (PCB) 08-575 
Power Circuit Board (3803 Model 2 only) 08-575 
Power Window Glass 08-670 
Power Window Safety Bail Cable 08-660 
Printed Circuit Board (3803 Model 2 Only) OS-575 
Read/Write Head Card 08-260 
Read/Write or Erase Head 08-250 
Reel Tachometer 08-550 
Right Rear Movable Guide and Retractor OS-210 
Right Reel-Latch Rear Housing 08-470 
Right Reel Motor 08-530 
Right Reel Hub 08-480 
Right Reel Hub Individual Parts OS-49O 
Vacuum Column Door Glass 08-690 

Replacement 
Cartridge Motor OS-535 
Pneumatic Supply Flat Belt (Type 4) 08-442 
Pneumatic Supply Pulley (All Types of 
Pneumatic Supplies) 08-430 

Right Reel Hub 08-500 
Right Reel Hub Individual Parts 08-490 
Right Reel-Latch Rear Housing 08-510 
Vacuum Column Door OS-680 

Request In Interrupt 54-001 
Request Track-In-Error Command 40-006 
Reserve/Release Operation (TCS Feature) 5S-011 
Reset/Start or Step Switch (CE panel) 75-001 
Resets (TCS Feature) 5S-011 
Resources PLAN 1 
Response Chart 40-008 
Rewind (REW) 

Command 40-007 
Concept 40-001 
Operation and Timing Chart 3A-010, 3B-010 
Problems 3A-ooo, 3B-000 

Capstan Won't Rewind to LP After Loading Tape 
2B-175 

No Response or Tape Moves Backward 3A-1oo, 

0 

3B-1oo . 
Tape Does Not Enter or Stay in Hi Speed 
Rewind 3A-170, 3B-170 

Tape Does Not Stop or Tape Runaway (Forward 

() 0 0 C) 0 a " 
(J 
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or Backward) 3A-14O, 3B-14O 
Tape Fails to Go Backward 3A-130,3B-130 
Tape Pulls Out Of or Dumps During High 
Speed Rew 3B-160 

Tape Rewinds Off Left Reel 38-180 
Tape Rewinds to Beginning of Tape at High 
Speed 3A-170 

Tape Stays in High Speed Rewind Status 
to Load Point 38-180 

Tape Unwinds off Right Reel 3A-150, 3B-150 
Unload/Rewind Pushbutton (No Response) 
4A-110, 4B-110 

Wide Execursions in Left Column During 
High Speed Rewind 3A-160, 38-160 

Rewind Times (Subsystem Characteristics) 40-002 
Rewind/Unload (RUN) 

Command 40-007 
Concepts 40-001 
Unload Operation With Cartridge 4A-ooo, 4B-000 
Unload Operation Without Cartridge 4A-OOO, 
4B-000 

Problems 4A-ooo, 4B-000 
Cartridge Opener Does Not Close 4A-150, 
4B-150 

No Response When Rewind/Unload 8utton 
is Pressed 4A-110, 4B-110 

Power Window Does Not Go Down 4A-14O' 
4B-14O 

Reels Do Not Stop 4A-130, 4B-130 
Tape Does Not Pull Out of Columns Properly 
During Unload Rewind 4A-120,4B-120 

Tape Does Not Wind Completely onto Right 
Reel or Reels Does Not Stop 4A-130,4B-130 

Tape Moves Backward Off Left Reel 2B-190 
Tape Unit Performs a Normal Unload Rewind 
During a Load Operation 2B-190 

Unload Rewind Pushbutton (No Response) 
4A-110,4B-110 

Rewind/Unload Times (Subsystem Characteristics) 
40-002 

RIC/ROC 53-080 
Right Reel 

Does Not Turn Clockwise at Correct 
Speed 2A-120, 2B-120 

Hub Individual Parts Replacement 08-490 
Hub Removal 08-4S0 
Hub Replacement/ Adjustment OS-500 
Latch 

Rear Housing Pressure Test OS-520 
Rear Housing Removal OS-470 
Rear Housing Replacement OS-510 

Logic 3A-030, 3B-030 
Motor Removal/ Replacment OS-530 
Motor Speed, Voltages 3A-020, 3B-020 
Reels Do Not Stop 4A-130, 4B-130 
Right or Left Reel Won't Load Tape into Column 
2B-180 

Tape Does Not Wind Completely onto Right Reel 
4A-130, 4B-130 

Tape Unwinds Off Right Reel or TI Light Stays On 
3A-150, 3B-150 

Theory, Rewind and Timing Chart 3A-010, 3B-010 
Won't Load Tape into Columnn 2B-180 

Right Threading Channel OS-230 
Ripple/Wr Data Switch (CE Panel) 75-002 
ROS Bit P1, 0-7 Test Points (Table) 16-020 

0 (} ~) 
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ROS Bit P2, 8-15 Test Points (Table) 16-010 
ROS Mode Switch (CE Panel) 75-002 
ROS Patch Card (Plugging) SO-030 
ROS 1 Trap Conditions logic 50-010 
Routines, Linking Microprogram 52-030 
Rules and Definitions, Device Switching 18-011 
Runaway 

Envelope Failure, Runaway, or R/W Problems 
5A-ooo, 5B-000 

Tape Does Not Stop or Tape Runaway (FWD/BKWD) 
3A-14O, 3B-14O 

S 

Safety Section 
SAGC (Self-Adju"lting Gain Control) 

Check 16-220 
Theory 5B-120 

Scale (CE Tool) 80-000 
Schematics 

IBG Counter (Model 3, 5, 7) 6A-130 
Microprocessor (MP1, MP2) Flow 50-003 
Read {Write Flow 50-000, 50-001, 50-002 
ROS 1 Trap Conditions 50-010 

Scoping Permanent Errors 
Offline 00-013 
Online 00-014 

Select In/Select Out 54-020 
Select Out Priority (Table) 90-120 
Selection, Tape Control and Tape Unit 54-005 
Selection (TCS Feature) 58-011 
Selection and Priority 54-010 
Selective Reset 50-011 
Self-Adjusting Gain Control and Zero Threshold 
5B-120 

logic 1xS 1S-000 
Priority Circuits 54-020 
Tape Control and Tape Unit Addressing 54-005 
Tape Control and Tape Unit Selection 54-005 
Tape Unit Selection 54-010 

Sense 
Analysis (MAP) 14-000 
Analysis, Error Correction (MAP) 21-000 
Bytes 0-23 

Bits not Defined in MAPs 00-006 
Tables 00-005 

Mask for Sense Data After Rewind 15-140 
Subsystem Quick Fix Index, Sense Byte 
Analysis 00-009 

Tape Unit Sense Bytes (Table) 00-005 
Sense All Zeros (MAP) 15-0S0 
Sense Byte to Bit Conversion (Table) 14-005 
Sense Byte 3, Bit 4 17-315 
Sense Byte 5, Bit 5 17 -410 
Sense Command 40-005 
Sense Data Equals All Zeros 15-080 
Sense Release Command (TCS Feature) 
40-006,58-011 

Sense Reserve Command (TCS Feature) 
40-005, 58-011 

Sensor Adjustment. AMP 
(NRZI-Model 3, 5, 7) 08-300 

Sensor Adjustment. AMP 
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(PE Only-Model 3, 5, 7) OS-290 
Sequence Chart, Forward Creep During 
Rewrite 6B-23O 

Sequencing, Power On/Off (Concepts) 40-003 
Service Controls, Write 53-040 
Service In/Service Out 5S-005 
Service Out Inactive During Reset or 
Power-On-Reset (MAP) 13-350 

Service Out Tag Active (MAP) 13-2S0 
Service Requirements 

6250 Read 50-030 
6250 Write 50-020 

Set Diagnose Command 40-006 
Set ROS Mode/Set CE Compr Switch (CE Panel) 
75-002 

Seven-Track NRZI Recording (Concepts) 40-002 
Shim (CE Tool) 80-000 
Short Cycle XFR Example (Timing Chart) 16-001 
Short Gap (with Tape Damage) 00-012 
Signal Dropout 5A-110,5B-020 
SIO Trap Failures (MAP) 13-320 
Single Tape Unit Problems Chart 00-040 
Skew 

Buffers 53-075 
Detection 53-085 
Error 17-166 
Error Circuit Description 17 -166 
Errors, Test Point Chart (Table) 17-162 
Error Timing Chart 17 -163 
Group Buffer Counter 53-090 
Indicator (CE Panel) 75-004 
RIC Equals ROC (MAP) 17-160 
Test Points, Skew Errors (Chart) 17-162 

Slippage, Tape 5B-02O 
Slow End Readback Check (MAP) 17 -150 
Solenoid Check, High-Speed Rewind OS-405 
Space Block Commands (Description) 40-007 
Space File Commands (Description) 40-007 
Special Power Requirements-3420 Model 8 
(Table) 90-180 

Special Register, MP1 (Hardware Errors) 52-060 
Special Register, MP2 (TU Bus In) 52-060 
Stack Interrupt (TCS Feature) 58-012 
Stack/ Stack Interrupt (TCS Feature) 58-012 
Standard Voltages, Definition of 00-003 
Start Capstan Motion 6B-220 
Start I/O (SIO) Routine, Common 55-020 
Start Problem Analysis START 1 
Start Read Check (MAP) 17-070 
Start TImes, Forward (Subsystem Characteristics) 
40-002 

Stat Registers 52-015 
Status Byte Chart 00-005 
Status Reject, Command or Control 6A-160 
Stop Address-FRU List (Table) 16-060 
Stop On Control Check Switch (CE Panel) 75-001 
Stop On Data Flow Check Switch (CE Panel) 75-001 
Stop/Start Switch (CE Panel) 75-002 
Store (AlU Operation) 52-095 

INDEX 8 
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Subsystem 
Address/Feature/Priority Card Plugging 90-110 
Cabling 90-060 
Channel Cable Maximum Length for 
6250 BPI (Table) 90-070 

Channel Attachment (Table) 90-010 
Concepts 40-002 
Configuration 90-100 
Configuration Worksheet Instructions 90-030 
Device Switching 90-050 
Error Correcting/Detecting Code 40-002 
External Cables (Table) 90-070 
Field Tester Conversion 90-170 
Installation Checklist (3803-2/3420) 90-020 
Installation (Introduction/Instructions) 90-000 
Kickplates 90-100 
Power Cable 90-060 
Power Supply Checks 90-1S0 
Quick Fix Index. 3803-2 00-009 
Recording Method 40-002 
Unpacking Instructions 90-000 
3803/3420 Configurations 40-003 

Suppress Out Active (MAP) 13-310 
Suppress Out Inactive During Reset or 
Power-On-Reset (MAP) 13-340 

Switches 
Cartridge Open and Closed 2A-loo, 2B-loo 
CE Panel 75-001 
Vacuum Column OS-450 

Switching Configuration, Device 5S-050 
Symbols and Legend PLAN 4 
Symptoms 

Capstan Motion Failure 6B-000 
Dropping Ready and Thread and Load Failure 
2A-OOO, 2B,OOO 

Failure Follows Tape Unit 00-040 
Index, 3420/3S03 00-010 
Unload 4A-OOO, 4B-000 
Tape Motion and Rewind Chart 3A-OOO, 3B-000 
3803/3420 Index 00-010 

System Diagnostics (Installation) 90-200 
System/360/370 Switching 5S-005 

T 

TACH Period Counter (TPC) 6B-205 
TACH Start Failure (Sense Byte 10, Bit 5) 
(MAP) 16-170 

TACH Velocity Error (MAP) 13-510 
Tachometer, Capstan (Model 3, 5, 7) OS-130 
Tachometer, Capstan (Model 4, 6, S) 08-120 
Tachometer, Reel 3B-020, 3B-030 
Tags In Register, Channel 52-040 
Tape Cleaning Kit (CE Tool) SO-OOO 
Tape Cleaner (see Autocleaner) 
Tape Control (TCU) 

Addressing 40-003 
Address Decoders 5S-010 
Address / Feature / Priority Card 90-110 
Branch To Read From Load Point 55-040 
Branch To Write From Load Point 55-024 
Channel Interface Problems (Table) lS-04O 
Common Start I/O (SIO) 55-020 
Concepts 40-003 
Configurations (Concepts) 40-003 
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Contingent Connection (TCS Feature) 5S-012 
Control Unit End (TCS Feature) . 58-012 
Density Feature Configurations 40-004 
Device End (TCS Feature) 5S-012 
Device Switching Feature 54-010 
Enable/Disable Switch 40-003 
Group Coded Recording (GCR) 55-ooS 
Interface Switch Control 5S-011 
Logic Panel Card Plugging 19-000 
Logic Panel Removal/Replacement OS-630 
Loop-Write-To-Read (LWR) 55-005 
MAPs (see MAPs)' 
Metering 40-003 
Metering Problems (MAP) lS-060 
Online and Offline Status 40-003 
Power On/Off Sequencing (Concepts) 40-003 
Registers 52-060 

Channel Tags and Bus In 52-040 
Crossovers 52-025 
o 52-060 
High and Low-Order ROS 52-035 
Local Storage 52-015 
MPl and MP2 52-060 
MPl /MP2 STAT 52-015 
ROS/LSR 52-015 
Tape Unit Bus Out 52-045 

Resets (TCS Feature 5S-011 
SOl Logicl (Table) lS-030, 18-032 
Selection and Addressing 54-005 
Sense Byte Bits Not Defined in MAPs 00-007 
Sense Byte Chart 00-005 
Sequencing, Power On / Off 40-003 
Stack Interrupt (TCS Feature) 58-012 
Status Byte Chart 00-005 
Tie Breaker Logic . 5S-01 0 
Timing, Read Cycle Controls 53-095 

Tape Control To/From Device (Chart) 18-005 
Tape Crimper Procedure 2A-015, 2B-006 
Tape Damage 

Analysis of 18G in Developed Tape 00-013 
At End of Block (Block Appears Short) 00-012 
Consists of Small Spot or Oxide Void (1 or 
More Tracks) 00-012 

Edge Damage 58-030 
In Beginning Zeros Burst (PE Only) 00-012 
In Ending Zeros Burst (PE Only) 00-012 
In Erased Gap Area 00-012 
In Middle of Data 00-012 
Scope 

Offline 00-013 
Online 00-014 

Short Gap 00-012 
Tape Developing Procedure 00-011 
Tape Guide Check (NRZI-Featured Units) 08-230 
Tape Slippage 58-020 
Tape Speed (3420 Characteristics) 40-002 
Tape Subsystem Cabling, Device Switch 
Feature 18-011 

Tape Transport Cleaner (CE Tool) 80-000 
Tape Unit 

Autocleaner Operation 40-001, 5B-l10, 
OS-360 

Bus In Test Points (Table) 17-312 
Bus Out Test Points (Table) 17-312 
Characteristics Table 40-002 
Commands 40-006 

( ( ( 

Commands and Command Status Byte (Table) 
16-164 

Control Lines Charts 16-213 
Double Track Errors 40-002 
EC Level 90-210 
Erase Head 5B-110 
Feature Code 90-210 
Full Width Erasure 40-001 
General and Daily Cleaning S5-000 
Ground Check OS-600 
Head-Mirror Stop Adjustment (Model 3, 5, 7) 
OS-350 

IBG Counter (Model 3, 5, 7) 6A-13O 
Initial Selection 54-000 
Initiating Tape Motion 07-010 
Interchangeability Problems 40-001 
Logic Panel Card Plugging (Models 3, 5, and 7) 
19-010 

Logic Panel Card Plugging (Models 4, 6, and S) 
19-011 

Logic Panel Removal/Replacement OS-630 
Loop-Write-To-Read 55-005 
Model Number 90-212 
Online/Offline Switches (2XS Switching) 
5S-080 

Power Supplies lA-OOO, 18-000 
Problems, Single Unit 00-040 
Selection and Addressing 54-005 
Selection Priority 54-010 
Sense Byte Chart 00-005 
Serial Number 90-210 
Single Direct-Drive Capstan 40-001 
Single Track Errors 40-002 
Speed (Subsystem Characteristics) 40-002 
Tape Developing Analysis 00-011 
Tape Guide Check (NRZI Feature) OS-230 
Track Pointers 40-002 
Two-Gap Read/Write Head 40-001 

Tape Unit Problems 
Bit Packing SA-115, 58-025 
Capstan Starts Turning When Power is Turned 
On (Second Level) 68-140 

Dropping Ready and Thread and Load Failure 
Symptoms 2A-OOO, 2B-000 

Capstan Fails to Start a Rewind to Load 
Point After Loading Tape into Columns 28-175 

Cartridge Does Not Open 2A-1oo, 28-100 
Intermittent Drop Ready 2A-005, 28-005 
Left or Right Vacuum Column Problems 
2A-170, 28-170 

Left Reel Does Not Tum Clockwise at 
Threading Speed 2A-ll0, 28-110 

Load Check Prior to BOT Sense 2A-150, 
2B-1S0 

Ready Lamp Does Not Tum On/Window 
Does Not Close 2A-210, 2B-210 

Right or Left Reel Fails to Load Tape 
into Columns 2B-1S0 

Right Reel Does Not Tum Clockwise at 
Threading Speed 2A-120, 28,120 

Tape Does Not Go Backward or Does 
Not Stop at 80T 2A-190 

Tape Does Not Load into Either Column 
2A-160, 28-160 

( 

INDEX 9 

Tape Goes Forward After Loading into 
Vacuum Columns 2A-2oo, 28-200 

Tape Motion Problems (Stubby Column 
Loops) 6A-Ol0 

Tape Moves Backward Off Left Reel, or Tape 
Unit Performs a Normal Unload Rewind During 
a Load Operation 28-190 

Tape Starts into Threading Channel and 
Stops 2A-14O, 28-140 

Tape Threads into Right Column 2A-130, 
2B-130 

Forward to Backward Ratio 5A-l10, SB-020 
Intermittent Drop Ready 07-010 
Noise or 8it in 18G 5A-115, S8-025 
Permanent Data Checks (MAP) SA-105, 5B-002 
Signal Dropout 5A-110, 5B-020 
Tape Drag Check 6A-010,6B-150 
Tape Edge Damage SA-110, SB-030 
Tape Motion Symptoms 3A-COO, 3B-000 

Left or Right Vacuum Column-Tape Pulls Out, 
Bobbles, 80ttoms 3A-110,3B-ll0 

No Response or Tape Moves Backward 
3A-loo, 38-100 

Tape Does Not Enter or Stay in High Speed 
Rewind or Rewinds to 80T at High Speed 
3A-170, 3B-170 

Tape Does Not Stop or Tape Runaway (Forward/ 
Backward) 3A-140, 38-140 

Tape Fails to go Backward 3A-130, 38-130 
Tape Has Wide Excursions in Left Column 
During High Speed Rewind 3A-160, 38-160 

Tape Pulls Out or Dumps in Left Column 
During HS Rew 3A-160,3B-160 

Tape Rewinds to Beginning-Of-Tape (80n at 
High Speed 3A-170, 38-170 

Tape Unwinds Off Right Reel 3A-150, 3B-150 
Tape Slipping 58-020 
Tape Stretch 5A-115, 58-020 
Tape Unit Check (MAP) 15-090 
Tape Unit Loads but Capstan Motion is Faulty 
(MAP) 6B-110 

Tape Wont Thread, Load, and Return to BOT 
Properly (MAP) 6B-loo 

Unload Failure Symptoms 
Cartridge Opener Does Not Close 4A-150, 
48-150 

Pneumatic Motor Does Not Turn Off 4A-160, 
4B-160 

Power Window Does Not Go Down 4A-14O, 
4B-14O 

Ready Lamp Does Not Turn On 4A-1oo, 48-100 
Tape Does Not Pull Out of Columns Properly 
During Unload Rewind 4A-120, 4B-120 

Tape Does Not Wind Completely Onto Right 
Reel or Reels Do Not Stop 4A-130, 4B-130 

Unload Rewind Pushbutton (No Response) 
4A-110,4B-ll0 

TB-l, TB2, and TB3 Diagram 1A-002 
TCS (see Two Channel Switch) 
TCU (see Tape Control) 
Technique, Card Isolation PLAN 1 
Tee and Hose Assembly (CE Tool) 80-000 
Terminator and Cable Plugging 90-060 
Terminology Notes PLAN 1 
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Test I/O Instruction 40-009 
Test Points, Channel 8uffer /Write 8us (Table) 17 -021 
Test Points (Read Card) 58-004 
Tester, CE (see Field Tester) 
Theory (see Tape Unit or Tape Control Unit) 
Theory (TCS Feature) 58-01 0 
Theory of Operation 

Additional Stopping Distances After Go 
Extend 6A-14O 

Air Bearings 4A-160, 48-160 
Airflow and Voltage Monitoring System 
lA-ooo, 1 B-OOO 

8ackspace 68-230 
Capstan Control Circuits 6A-120, 6B-020 
Capstan Drive System 6A-120, 68-200 
Capstan Motion Checks 6A-000, 68-000 
Capstan Motor and Controls 6A-120, 68-020 
Capstan Pulse Generation 6A-120, 68-200 
Cartridge Opener Does Not Close 4A-150, 4B-150 
Data Exchange on DEVI During Write 
Operation 5A-130, 5B-130 

Erase Head (Schematic) 5B-l10 
Extended Go 6B-205 
Go Extend IBG Counts 6A-140 
Go Extensions in Quarter TACH Pulses 6B-205 
IBG Counter Circuits 6A-130, 6B-205 
IBG Generation 6A-150, 6B-210 
left or Right Vacuum Column Problems 3A-ll0, 
3B-l10 

left Reel Does Not Turn Clockwise at Threading 
Speed 2A-ll0,2B-ll0 

load Check Prior to BOT Sense 28-150 
Major Elements of Capstan Control logic 6B-205 
Plugging (Model 7 Only) 6A-140 
Pneumatic System (flow diagram) 4A-160 
Pneumatic Switches 4A-160, 4B-160 
Polarity Hold Drive (PHD) Register 6B-205 
Power Check lA-O~~, 1 B-OOO 
Power Supplies 1 A-OOO, 1 B-OOO 
Proportional Drive Counter (PDC) 6B-205 
Read Backward Operation 5A-14O, 5B-140 
Read Card and Read Card Circuits 5B-120 
Read Card Reference Generator 5B-120 
Read Forward Operation 5A-140, 58-140 
Read Only Storage (ROS) 6B-205 
Reel and Capstan Operations During Rewind 
3A-030, 38-030 

Reel Drive System Schematic 3A-020, 3B-020 
Reel Motors and Drivers 3A-020, 3B-020 
Reel Stabilization 3A-020, 3B-020 
Reel Tachometers 3B-020, 3B-030 
Reel Tachometers, During Rewind 3A-030, 3B-030 
Reset/Start or Stop Switch 75-001 
Rewind Operation 3A-Ol0, 3B-Ol0 
Self Adjusting Gain Control (SAGC) 5B-120 
TACH Period Counter (TPC) 6B-205 
Three-Way Valve 4A-160,4B-160 
Transfer Valve 4A-160, 4B-160 
Unload Operation with Cartridge 4A-000, 
4B-000 

Unload Operation without Cartridge 4A-OOO, 
4B-000 

Write Head, Erase head, and Write Card 
(Schematic) .5B-l10 

Zero Threshold 5B-120 
6 MHz Oscillator and GCC 6B-205 
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3420 Power Supplies lA-ooo 
Thread and load Operations 2A-Ol0, 2B-020 
Thread, load 

Check Points 2A-020, 28-030 
Checking with Cartridge (Timing 
Chart) 2A-Ol0, 28-020 

Checking without Cartridge (Differences) 
2A-020, 2B-030 

Failure Symptoms 2A-OOO, 2B-000 
left Reel Turns Too Fast 2A-l10,2B-l10 
Operations 

Cartridge Does Not Not Open 2A-l00,2B-l00 
left or Right Vacuum Column Problems 2A-170, 
2B-170, 3A-l10, 3B-l10 

left Reel Does Not Turn Clockwise at 
Threading Speed 2A-ll0,2B-l10 

load Check Prior to BOT Sense 2A-150, 
2B-150 

Motor Not Running or Transfer Valve Not Picked 
2A-130, 2B-130 

Ready light Does Not Turn On 2A-210, 2B-210 
Right Reel Does Not Turn Clockwise at Correct 
Speed 2A-120,2B-120 

Tape Does Not Go Backward or Does Not Stop at 
80T 2A-190 

Tape Does Not load into Either Column 2A-160, 
2B-160 

Tape Enters Threading Channel and Stops 2A-140, 
2B-14O 

Tape Goes Forward after Loading into Vacuum 
Columns 2A-200, 2B-200 

Tape Unit Won't Thread, Load, and Return 
to BOT Correctly 6B-l00 

Time Required in Execute (Subsystem 
Characteristics) 40-002 

Regulator Air Pressure Check 08-400 
Threading Vacuum Check 08-400 
Transfer Valve Leakage Test 08-400 

Thread Load Checking With Cartridge 2A-020, 2B-030 
Thread Load Without Cartridge (Differences) 2A-020 
Thread Status Active and Inactive 4A-161, 4B-161 
Threading Failure Symptoms Chart 2A-000, 2B-000 
Three Control Switch Feature (Concepts) 58-050 
Three-Way Valve 4A-160, 4B-160 
TIE Breaker (with TCS Feature) 58-012, 50-030 
TIE (Request Track-in-Error Command) 40-006 
Timing Chart 

Bit Cell and PE and NRZI Write 
Waveform 55-007 

Branch Unconditional 52-090 
Byte Count or Go Down 12-028 
CE Entry 12-027 
Clock 17-800 
Command Select Sequencer and Decoder 12-026 
Command Sequence (Tag lines/Status) 54-001 
CycliC Redundancy Check (CRC) 17-544, 
17-545, 17-546 

Data Convert Write Timing 57 -025 
Go Extend 18G 6A-14O 
IBG Generation 6B-210 
Long Cycle (BOC or BU) 16-001 
Microprocessor Clocks Control 52-005 
NRZI R/W VRC, Hi Clip VRC, LRC Errors 17-314 
Overrun 15-041 
PE 17-176 
PE Mode 17-016, 17-025, 17-111 

00 o o o 000 

PE Write 17-165 
Plugging Reverse High Power Current 
(Model 7 Only) 6A-14O 

Pointer System, PE 17 - 705 
Pointer System, 6250 17 -702 
Read Cycle Controls 53-095 
Read Electrical Skew 08-190 
Rewind 3A-01O,3B-Ol0 
Set and Display CE Register 12-021 
Set and Display Compare Register 12-022 
Short Cycle (XFR) Example 16-001 
Start Capstan Motion (Write Operation 
200 IPS) 6B-220 

Store 52-095 
Thread and load 2B-020 
Thread Load Checking With Cartridge 2A-020, 
28-030 

Thread Load With Cartridge 2A-010 
Transfer 52-100 
Write Electrical Skew (NRZI Feature) 08-200 
6250 BPI Mode 17-014, 17-015, 
6250 Multi-Track Error (MTE) 17-111 
6250, PE, and NRZI Waveform 53-070 
6250 Read Service Requirements 50-030 
6250 Write 17 -172 
6250 Write (RIC/ROC) 17-163 
6250 Write Service Requirements 50-020 
6250 Write Trigger VRC 17-022 
7-Track 17-313 

Timing Charts, Used in MAPs (Description) 00-003 
Tools and Test Equipment 80-000 
Transfer (ALU Operation) 52-100 
Transfer Decodes, Microprogram (MPl and MP2) 52-101 
Transfer Valve 

Not Picked or Pneumatic Motor Not Running 
2A-130,2B-130 

Leakage Test 08-400 
Translation 

Write Translator 7-Track 57-020 
Read Translator 7 - Track 57-021 

Translator, Write 57-020 
Transport Cleaning Procedure 85-001 
Transport Concepts 40-001 
Transport, Tape (Concept) 40-001 
Trap Channel A/B (TCS Feature) 58-011 
Trap Condition Schematic, ROS 1 50-010 
Troubleshooting Procedure, Device 
Switching (MAP) 18-020 

TU (see Tape Unit) 
TU 8us In (MP2 Special Register) 52-060 
TU Control lines and Control Status Byte 
Response (Table) 16-213 

TU81 Test Points (Table) 17-312 
TUBO Test Points (Table) 17-312 
Two Channel Switch (TCS) Feature 58-010 

TCS or MIST Register (MP1) 52-060 
Two Control Switch Feature (Concepts) 58-050 
Type 2272 MST Card Adjustment 17-800 
Typical Flow Through MAPs (Example) 00-002 

o 1'", 
I.J 00 o o o 

INDEX 10 

u 

U Pgm Indicators 75-004 
Unit Check Without Supporting Sense 
or Unexpected Sense (MAP) 15-100 
Unload Operation With/Without Cartridge 
4A-000, 4B-000 

Unload Operations (see Rewind/Unload Operation) 
Unmodified Power-Supply, 3420 lA-ooo, lB-002 
Unpacking Instructions, Subsystem Installation 90-000 

v 

Vacuum Column 
Balance 08-800 
Door Glass Removal/Replacement/Adjustment 
08-690 

Door Replacement/Adjustment 08-680 
left or Right Vacuum Column Problems 2A-170, 
2B-170, 3A-l10, 3B-l10 

Switch Check 08-450 
Tape Bobbles Vacuum Columns 3A-l10, 38-110 
Tape Bottoms in Vacuum Columns 3A-ll0, 
3B-ll0 

Tape Does Not Load into Either Column 2A-160, 
2B-160 

Tape Exhibits Abnormal Motion Symptoms 3A-ll0, 
3B-l10 

Tape Goes Forward After Loading into Vacuum 
Columns 2A-2oo, 28-200 

Tape Pulls Out of Vacuum Columns 3A-l10, 
3B-ll0 

Wide Excursions in Left Column During 
High Speed Rewind 3A-160, 3B-160 

Vacuum Chart ((Inches of Water) All Models) 08-405 
Vacuum Level Adjustment, Altitude 08-410 
Vacuum/Pressure Gauge (Setup) 80-010 
Valid Pointers 17 -602 
Variable Go- Down Time 40-006 
Velocity Check, Velocity Change During Write 16-180 
Voltage and Airflow Monitoring System lA-ooo, 1 B-ooo 
Voltage Levels (limits) 00-003 
Voltages, Standard (Definition Of) 00-003 
VRC Error, Write Trigger 17-020 
VRC, Write Trigger Circuit Description 17 -026 

w 

Water Manometer (Procedures) 80-010 
Waveforms (Read Forward and Backward Ratio Test) 
5A-ll0, 5B-020 

Wide Excursions in Left Column During High Speed 
Rewind 3A-160, 3B-160 

Window (see Power Window) 
Word Count Zero (MAP) 15-050 

INDEX 10 
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INDEX (Cont'd) 

Write 
Access Times (Subsystem Characteristics) 40-002 
Byte Counter 53-025 
Byte Register, Channel 53-045 
Check Register 53-045 
Clock and Write Counter 53-020 
Command 40-005 
Data Converter Logic 57 -025 
Data Exchange on Device Interface During Write 
Operation 5A-130, 5B-130 

Data Flow Logic 50-000, 50-001 
Electrical Skew Adjustment (NRZI Feature) 08-200 
Enable Ring (see File Protection-Concepts) 
Forward Creep During Write 6B-230 
Group Buffer Control 53-025 
Head Card Plugging (Models 4, 6, and 8) 08-270 
Service Controls 53-040 
Tape Mark (WTM) Check (MAP) 17-180 
Tape Mark Command 40-007 
Translator, 7-Track Logic 57-020 
Trigger Operation, 6250, NRZI, and PE 53-070 

Write Trigger Indicator 75-004 
Write Trigger Vertical Redundancy Check (VRC) 

Logic 17-026 
Error (MAP) 17 -020 
Error, 6250 BPI (Timing Chart) 17-022 

Write Current Failure or Tape Unit Check (MAP) 
15-090 

Write Head, Erase Head, and Write Card 
Circuits 5B-110 

6250 Write Operation (MAP) 13-480 
6250 Sevice Requirements 50-020 

x 

XOUTA Register Not Functioning (MAP) 13-430 
XLOUTA/XOUTB (Crossover) Registers 52-025 

v 

Y1 Panel Location 90-080 

z 
Zero Threshold 5B-120 

NUMERIC 

1 and 2 Track 6250 Error Correction 17 -600 
301 Trap Address, TCS or Device Switching 
Without TCS (MAP) 13-240 

360/370 Switching Logic 58-005 
1600 BPI (Concepts) 40-002 
3420 

Airflow and Voltage Monitoring System 
1A-OOO, 1 B-OOO 

Altitude Vacuum Level Adjustment 08-410 
Daily and General Cleaning Instructions 85-000 
Dropping Ready, Thread, and Load Failure 
Symptoms 2A-000, 2B-000 

Field Tester Accuracy Check 08-290, 
08-300, 08-315 

Field Tester Procedure 80-020 
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Installation Checklist 90-020 
Models 3-8 Cleaning Procedure 85-001 
Model 8-Special Power Requirements 90-180 
Modified Power Interface Board (B1) 1A-003 
Modified Power Supply 1A-002 
Preventative Maintenance Schedule 85-005 
Read Amplitude Adjustment 08-310 
SAGC Checks 08-315 
Tape Speed (3420 Subsystem Characteristics) 
40-002 

Unmodified Power Supply 1A-000 
3803 

CE Panel Description 75-001 
Installation Checklist 90-020 

3803/3420 Magnetic Tape Subsystem 40-001 
Basic Sense Data 40-001 
Command Set 40-001 
Cross- Reference, Pins To Logic 17-166 
Features (Concepts) 40-004 
Logic Panel Removal/Replacement 08-630 
Preventative Maintenance Schedule 85-005 
Status Pending 13-220 
Status Response 40-001 
Symptom Index 00-010 
Tape Control (Concepts) 40-003 
6250 Write Operation (MAP) 13-480 

PE Mode Timing Chart 17-016 
1x8 Selection Logic (MAP) 18-000 
2 Control Switch (Concepts)58-050 
2x8 Switch Logic 58-055 
2x8 Switching Functional Units 58-080 
2x16 Switch Logic 58-060 
3 Control Switch (Concepts) 58-050 
4 Control Switch (Concepts) 58-050 
4x16 Switch Logic 58-070 
6 MHz Oscillor and Gray Code Counter 6B-205 
6250 BPI 

(Concepts) 40-002 
Error Correction (Concepts) 40-002 
Mode Timing Chart 17-014, 17-015 
PE CRC 17-540 

6250 Error Correction (MAP) 17-600 
6250 Read Service Requirements 50-030 
6250 Stress Tape (CE Tool) 80-000 
6250 Write Service Requirements 50-020 
7-Track NRZI Threshold Adjustment Card 80-000 
7-Track Timing Chart 17-313 
7 or 9 Track LRC 17-310 
7 and 9 Track NRZI 40-004 
9-Track CRC Generation During Read and Write 53-067 
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