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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 DANGERnNotices found in the
maintenance documentation. All CEs must be familiar
with the general safety practices and the procedures

for artificial respiration outlines in IBM 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.

3803-2/3420

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac-
tices while maintaining |BM 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, ac 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 operating 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.

Use only insulated pliers and screwdrivers.

. Keep one hand in pocket.

e. When using 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.

Qo

5. Wear safety glasses when:
a. Using ahammer to drive pins, riveting, staking, etc.
Power or hand drilling, reaming, grinding, etc.
Using spring hooks, attaching springs.
Soldering, wire cutting, removing steel'bands.
Cleaning parts with solvents, sprays, cleaners, chemi-
cals, etc. :
Performing any other work that may be hazardous to
your eyes. REMEMBER — THEY ARE YOUR EYES.
6. Follow special safety instructions when performing special-
1zed 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.

©c a0 0

7. Do not use solvents, chemicals, greases, or oils that have

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

17. When using stroboscope, do not touch ANYTHING - 1t
may be mowving.

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

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

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

21. Maintain good housekeeping in area of machine while per-
forming and after completing maintenance.

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

ARTIFICIAL RESPIRATION

General Considerations

1. Start Immediately — Seconds Count
Do not move victim uniess absolutely necessary to remove
from danger. Do not wait 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 s available.

4. Remain in Position
After victim revives, be ready to resume respiration if
necessary .

5. Call a Doctor
Have someone summon medical aid

6. Don’'t Give Up
Continue without interruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

XF0005 | 2735740 See EC 845958
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not been approved by IBM. 1. Place victim on his back immediately.

8. Avoid using tools or test equipment that have not been ap- 2. Clear throat of water, food, or foreign matter.
proved by IBM. 3. Tilt head back to open air passage.

9. Replace worn or broken tools and test equipment. 4. Lift jaw up to keep tongue out of air passage.

10. Lift by standing or pushing up with stronger leg muscles — 5. Pinch nostrils to prevent air leakage when you blow.
this takes strain off back muscles. Do not lift any equip- 6. Blow until you see chest rise.
ment or parts weighing over 60 pounds. 7. Remove your lips and allow lungs to empty.

11. After maintenance, restorg all safety devices, such as guards, 8. Listen for snoring and gurghings — signs of throat obstruc-
shields, signs, and grounding wires. tion.

12. Each Customer Engineer is responsible to be certain that 9. Repeat mouth to mouth breathing 10-20 times a minute.
no action on his part renders products unsafe or exposes Continue rescue breathing until victim breathes for himself.
customer personnel to hazards.

13. Place removed 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 Thumb and Final mouth-to-

one can trip over it; for example, under desk or table. finger positions mouth position
: h ) T ™ - > ‘ > N A
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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 12-010, 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
iIs 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 NB
LTH (CE Start Latch) (B2Q2S10 to A1T2GO05) 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

GENERAL REFERENCE INFORMATION

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

e The CE SELECT REG PULSE (COMPARE EQUAL)
line (ATU2UQ7) goes minus just before the
execution of the instruction. The Stop On
switches must be OFF to allow a compare.

o If the failure is at address 000, RESET OR TRAP
ALU2 (A2K2D10, AAO11) is a good sync point.

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

ALU1 B2F2G12
ALU2 A2K2G12

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

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

e 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.

e If an I/O command is involved in troubleshooting a
problem offline, a contingent connection might
occur. This condition is apparent if ALU1 stops
with address 301 in the Instruction Counter. To
break the connection, follow each failing command
with a sense command.

e Random ALU failures can be caused by the ALU
oscillator card, A1C2.

e 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.

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

XFO100 | 2735897 See EC 845958 | 846627A
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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.

( . CcCcCCCcCcCCCcCcCcCcrtrtc(Cccccccccccccecec
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MICROPROCESSOR CARD INTERCHANGE LIST | 16-001

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

Long Cycle — (B 0 2 5 7 1 1 1 1 2
ALU1 ALU2 gtye (BOC or BU) 5 0 5 0 2 5 7 0
0 5 0 5 0

B2J2 A2G2

Compare Equal

(change program jumper 2 as (with logic delay)

shown on 52-030) :
B2C2 A2N2 Step IC

B2D2 A2M2 Load ROS Reg
(watch for program jumpers)
B2E2 A2L2 Hi ROS Parity Check Sample
B2F2 A2K2 Lo ROS Parity Check Sample — — —| fall of 25-75 ume

The following is a list of cards that can be

. ' . ) Set Lookahead Latches to Incremented |C Address
interchanged if the two-channel switch feature is

installed: BOC Met Latch
Caution: Removing these cards may cause Branch to Set IC
channel errors, even with power off. Put CPU in IC Reset
single cycle mode before removing cards. ROS Output Vahd in 105 ns e - = == — 4 — = — —|=
Gate Field 2 Instead of IC (See Note 3).
B2Q2 B2P2 If BOC 1s met or on a BU
B2R2 B2S2 . Page Reg Parity Sample on BU
Lo IC Parity Sample f BOC 1s
Notes: Met or on a BU (check parity at fall of 200 ns)
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 BOC Met or on a BU, the contents of Field
2 are gated to ROS address while the IC is being
updated.
Short Cycle (XFR) Example 0 2 5 7 1 1 1
5 0 5 0 2 5
Compare Equal 0 5 0
(with logic delay)
Load ROS Reg
Step IC
Hi ROS Parity Check Sample
Lo ROS Parity Check Sample — — —| — Check at fall of 25-75 time
Set Lookahead Latches to
Increment |C Address
D Bus Parity Check (Note 1)
B Bus Parity Check (Note 2) Check parity at
fall of 150 ns
Gate D Bus to LSR
Degate Adder Input to D Reg
3803-2/3420
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LOW ROS/IC PARITY ERROR ON A BRANCH INSTRUCTION (ALU1) 16-010

From 13-000 or 14-000 Seq Condition/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 (IC) 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 10 | 1f not: Change B2H2 or B2J2.
indicator. Low IC parity is checked on a BU (branch unconditional) or a succdessful BOC -
operation. Low ROS parity is checked on every insturction cycle. 11 |1s + 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 O ns—50 ns?

microprogram instruction. The registers in ALU1 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 w/o 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 ALU1 in a loop that includes the Change A2P4. +ROS Bit 12~ B2E2B05
failing instruction. See 16-000 for : ]
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 |ls the failing operation a BU or BOC? Go to Seq 7.

Scope -BOC MET ALU1 (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 (ALU1) 16-020

From 13-000 or 14-000 Seq Condition/Instruction Action
ERROR DESCRIPTION: ’ 8 Is +CLK1 NOT CE CYCLE ALU1 (B2F2J05) Change B2D2.
Sense Byte 11, Bit 3 is set: plus from O to 50 ns?
1. On every cycle, if ROS data bits O-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 B2D2.
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. n 's.*’B?ANCH COND MET ALU1 (B2D2D11) | Change B2D2.
3.  On a BOC operation (when the condition is met), a check is made to ensure that minus:
only one of the 32 possible conditions is met. 12 |Is —ROS REG 4 ALU1 (B2D2B13) plus? With
The high-order ROS register in each microprocessor holds the eight high order bits of the EC733814, change B2L2.
microprogram instruction. The registers in ALU1 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. 13 | ] Change B2D2
Bit 3 serves different purposes depending on the instruction being executed. not: ange .
Most Probable Causes:
A. B2H2 (first choice—intermittent failures)
B. B2D2 (first choice—solid failures) i Chart A
C. B2L2, with EC733814
B2M2, without EC733814
g' gngg LINE NAME TEST POINT
::3' 35922 +ROS Bit P1 B2D2G10
+ROS Bit 0 B2D2G07
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 B2D2G05
i 2
Seq Condition/Instruction Action +ROS Bit 2 B2D2J06
+ROS Bit 3 B2D2J02
1 [ Put the ALU in a loop that includes the Change B2D2. i -
failing instruction. See 16-000 for +ROS Bit 4 B2D2U04
instructions on scope syncing and ALU R : B2D2U11
looping. 16-001 contains a timing chart +ROS Bit 5 Y
and a list of the ALU cards that can be +ROS Bit 6 B2D2S12
interchanged. Is the failure intermittent or )
accompanied by a Low ROS/IC Register +ROS Bit 7 B2D2U09
error?
2 |Does -INST CARD ERROR ALU1 (A2P4B13) | Go to Seq 4.
ever go minus?
3 | If not: Change A2P4.
This is a false error.
4 | Does -INST CARD ERROR ALU1 (A2P4B13) [ 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 ROS bits 0-7 and P1 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.
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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 O 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 ALUT 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) instalied, 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:

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

Scope —B BUS PARITY ERROR ALU1
(B2C2B11).

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 (B2C2J13) 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.

3803-2/3420
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D BUS PARITY ERROR (ALU1)

16-040

From 13-000 or 14-000 Seq Condition/Instruction Action Seq Condition/Instruction Action
ERROR DESCRIPTION: 7 | 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
Sense Byte 11, Bit 5 is set when even parity is detected on the D bus in ALU1 with data on the REGISTER IN BITS at the fall of +CLOCK 16 (See Seq 5). follow ALD page
o L X ) as scoped in Seq 5: lines back to failing
The D Register parity is sampled each time data from an external register is being . . point.
transferred into a LSR (Local Storage Register). The parity is compared to the parity bit With Without
associated with the data being transferred into the LSR. +REGISTER EC733814 EC733814
BIT IN BIT -D BUS

Most Probable Causes: 0 B2C2S05 B2C2G09 —BUS OUT BIT 0 B2M28B05 B2L2B05
A, B2C2 ! B2C2M13 B2C2U04 —BUS OUT BIT 1 B2M2D06 B2L2D06
B. A202 2 B2C2M039 Bzczmg —BUS OUT BIT 2 B2M2B07 B2L2B07
C.  B2M2 with EC733814 i ggg%”?"é g%ggms —BUS OUT BIT 3 B2M2B09 B2L2B09

B2L2 without EC733814 2C2g08 B2C2M02 -BUS OUT BIT 4 B2M2G10 B2L2G10
D. A2P4 5 B —-BUS OUT BIT 5 B2M2J02 B2L2J02
E.  B2F2 6 B82C2.03 B2C2G11 —BUS OUT BIT 6 B2M2G04 B2L2G04
F.  B2E2 7 B2C2B12 82C2J09 ~BUS OUT BIT 7 B2M2G05 B2L2G05
Additional Cards Referenced: P B2c2D0® —BUS OUT BIT P B2M2M04 B2L2M04
'Q' i?_r‘\_lZZ Are bits 0-7 the same? (opposite levels)

: 16 | If not: With EC733814,
Note: If this is a 1x8 configuration with 8-F, change address plugging to 0-7 before 8 |!f not: Change B2C2. change B2M2.
continuing (see 90-130). When troubleshooting is complete, return the address plugging to Without EC733814,
8-F. (Failure to do so can cause "D’ Bus Parity Error.) 9 | Do REGISTER IN BITS 0-7 and P as scoped in Seq 7 have odd | Go to Seq 17. change B2L2.

parity?
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. . 17 |1s +CLK 21 (B2C2P0S5) plus when +CLK 16 is plus? (See Se Go to Seq 19.
Remember to END all problem or maintenance calls by going to MAP 00-030. 10 |Is ~GATE CHNL BUS OUT TO ALU (B2E2MO8) minus when Go to Seq 13. 5) P P q ea
+CLK 16 is plus? (See Seq 5).
Seq Condition/Instruction Action 11 | Is the parity of the following pins even when +CLK 16 is plus 18 | If not: Change B2F2.
(See Seq 5)?
1 | Do you also have a B BUS PARITY ERROR ALU2? Go to 16-100 and 19 [Is +CLK 22 (B2C2J11) plus when +CLK 16 is plus? (See Seq 5) | Change B2C2.
fix thi bl
frsg POz +REGISTER IN BIT 0 ALUT A2Q2B05 20 | If not: Change B2F2.
- +REGISTER IN BIT 1 ALU1 A2Q2B02
2 [ Put the ALU in a loop which includes the failing instruction. See | Change A2P4. +REGISTER IN BIT 2 ALU1 A2Q2D03
16-000 for instructions on scope syncing and ALU looping. +REGISTER IN BIT 3 ALU1 A2Q2D06
16-001 contains a timing chart and a list of ALU cards that can +REGISTER IN BIT 4 ALU1 A2Q2G12
be interchanged. +REGISTER IN BIT 5 ALU1 A2Q2J11
Scope D BUS PARITY ERROR ALU1 (A2P4G12). +REGISTER IN BIT 6 ALU1 A2Q2G11
Is this line a constant plus level? +REGISTER IN BIT 7 ALU1 A2Q2G13
3 | Is the failing instruction an internal transfer? (An internal transfer | Go to Seq 5. +REGISTER IN BIT P ALU1 A2Q2512
is one in which ROS REG 8 ALU1 (B2E2S04) is minus.) Change A2Q2.
4 | !f not: Change B2F2. 12 | If not: With EC733814, change B2M2.
5 |Scope +CLK 16 ALU1 (B2C2D06). Go to Seq 7. BaL2 Without EC733814, change
Is this line plus at 100 - 150 ns of the failing instruction? . ;
6 |If not: Change B2F2. 13 | Is the failing instruction 4XA0 or 5XA0? Go to Seq 15.
14 | If not: Change B2E2.
3803-2/3420
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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 This chart identifies the correct branch condition for the possible ROS Register contents.
(B2M2 without EC733814) card are met at the same time. 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 . .
. ROS Register Bits
B2M2 without EC733814 Line Tested for Correct BOC
B. A2P4 3 4 5 6 7
C. B2D2
D. B2F2 0 1 0 0 0 | ADDRESS OUT A, B, CE
Always start with Seq 1 and follow the procedure in sequence unless directed otherwise. 0 1 0 0 1 COMMAND OUT A, B CE
Remember to END 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. o |1 1 [ 0 | O |SELECTIVE RESET
failing instruction. See 16-000 for details 0 1 1 0 1 SERVICE IN OR SERVICE QUT
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.
T
Scope ~BRANCH ERROR ALU1 0 1 1 1 1 MACH OR GENERAL RESET CHAN A B
(A2P4J11). 1 1 o} o 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
1 1 0 1 1 | ALU2 LOCKED STATUS
3 | Scope —CLK 17 DLYD ALU1 (B2F2MO02). [ Go to Seq 5
Does this line go plus during the 75 ns to 1 1 1 0 0 | NOT 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 PENDING CHAN B
5 | Scope the following pins: Go to Seq 7. 1 1 1 1 1 OVERRUN, ONES, RD BFR BRANCH

—ROS REG 5 ALU1 (B2D2D05)
+ROS REG 5 ALU1 (B2D2P04).

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 B2D2D10
Are these lines at opposite levels?
4 B2D2B13
8 |If not: Change B2D2.
5 B2D2D05
6 B2D2D09
7 B2D2D07
3803-2/3420
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ALU1 MICROPROGRAM DETECTED ERROR (ADDR 52D THROUGH 576, 300

16-060

MICROPROGRAM ERROR LABELS
Seq Condition/Instruction Action See 16-000 for general procedures for looping the microprocessor and scoping. If pin LOGIC
A2P4G11 is a constant minus, this is a false error. Change the A2P4 card. ERROR LABEL LINE NAME OR CONDITION FRU PAGE
From 14-000, 13-400, 13-001 LOGIC
ERROR LABEL LINE NAME OR CONDITION FRU PAGE TRAP9 —D BUS 2 ALU1 is on in error B2C2 AB121
ERROR DESCRIPTION: . .
oA . . D REG 2 BOC MET is on in error B2D2 AB121
Sense Byte 11, Bit 4 is set when the microprogram detects a hardware-type error during TROUBLE This normally indicates a hardware error in MP2. | A2pPa AB121
Arithmetic Logic Unit (ALU) checkout. If no red lights are on in MP2, the —ANY —D BUS 2 ALU1 is off in error B2C2
The following MP1 instruction counter addresses are programmed traps. When a HARDWARE ERR ALU2 line could be on when D REG 2 BOC MET is off in error B2D2
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 ] - —D BUS 3 ALU1 is on in error B2C2 AB121
R ) . ALU2 ERROR BOC MET is on in error B2D2
extended sense data is available, check the FRU code in Sense Byte 23. - : D REG 3 BOC MET is on in error B2D2 AB121
o . ALU ERROR BOC MET is on in error B2D2 AB121 TRAPS
The following is a list of FRU codes from Sense Byte 23, and the traps and FRUs that go —D BUS 3 ALU1 is off in error B2C2
with them. ALU2 ERROR BOC MET i [ B2D2
HARDWER 8 on in error A2P4 AB121 D REG 3 BOC MET is off in error B2D2
FRU CODE TRAP FRU LIST —STATA ALU1 is on in error A2T2 AB151 —D BUS 4 ALU1 is on in error B2C2 AB131
3 ZONKA A2T2 STATA BOC MET is on in error B2L2* AB151 D REG 4 BOC MET is on in error B2D2 AB131
ZONKC B2L2 (B2M2 w/o EC733814) TRAP7 - -
A2Q2 —STATB ALU2 is on in error or failed to reset | A2Q2 AB151 —D BUS 4 ALU1 is off in error B2C2
E%IE% N ZONKA B2E2 AB181 D REG 4 BOC MET is off in error B2D2
STATB BOC MET ON in error (B from MP2) B2L2* AB151 . .
4 TRAP4 thru 11 B2C2 * : A : —D BUS 5 ALU1 is on in error B2C2 AB131
CCTRAP B2D2 * STATB failure could be an ALU failure in MP2__ | A2N2 TRAPS D REG 5 BOC MET is on in error B2D2 AB131
TRAP1 B2E2 * - idn’
ThAPS STATA ALU1 didn’t come on A2T2 AB151 _D BUS 5 ALU1 is off in error B2C2
. . .
5 TRAP106 52C2 * STATA BO(E MFT is (?ff in error BzLZ AB151 D REG 5 BOC MET is off in error B2D2
TRAP107 B2D2 * —STATC ALUZ is on in error A2T2 AB151 —D BUS 6 ALU1 is on in error B2C2 AB131
TRAP108 B2F2 * ) ) B2L2*
TRAP109 A212 STATC BOC MET is on in error AB151 D REG 6 BOC MET is on in error B2D2 AB131
ZONKXA B2E2 * TRAPS D BUS 6 ALU1 is off in error B2C2
A2Q2 STATC (MP2) didn’t reset on a trap A2Q2 AA411
5 ZONKA A2T2 B2E2 AB181 D REG 6 BOC MET is off in error B2D2
B2L2 (B2M2 w/o EC733814) ZONKC No MP2 hard error and MP2 finished its ALU —D BUS 7 ALU1 is on in error B2C2 AB131
A2Q2 CHECKOUT routine.
B2E2 * D REG 7 BOC MET is on in error B2D2 AB131
A2N2 * —STATC ALU2 is off in error A2T2 AB151 TRAP4
A2P4 B2Lo —D BUS 7 ALU1 is off in error B2C2
T is off i
B2D2 * STATC (MP2) BOC MET is off in error A202 AB151 D REG 7 BOC MET is off in error B2D2
8 ZONKC A2T2 STATC failure could be an ALU2 adder failure | A2N2 No carry occurred when adding FF to FF. —NOT | ., AB121
ZONKXA B2L2 (B2M2 w/o EC733814) ALU CARRY is on in error
ZONKXB A2Q2 —D BUS 0 ALU1 is on in error B2C2 AB121
B2E2 * NALCO BOC MET is on in error B2D2 AB121
A2L2 TRAP11 D REG 0 BOC MET is on in error B2D2 AB121 CCTRAP
* i B2E2 AB181
g§8§ ) —~D BUS 0 ALU1 is off in error B2C2 XFR LSR 4 to A REG failure B2C2 AB301
D REG 0 BOC MET is off in error B2D2 —NOT ALU CARRY is off in error B2C2 AB121
:A::\e rl\:a;:ed cards can be interchanged between microprocessors. —D BUS 1 ALU1 is on in error B2C2 AB121 NALCO BOC MET is off in error B2D2
B2C2:A2N2 TRAP10 D REG 1 BOC MET is on in error B2D2 AB121 RO should have FF before executing TEST1
B2D2—A2M2 R _D BUS 1 ALU1 is off in error B2C2 which adds 1. Adder failure if any bits are on B2C2 AB341
B2E2—A2L2 —— the D BUS.
B2F2—A2K2 D REG 1 BOC MET is off in error B2D2 TRAP1 —ALU OUTPUT ALL ZERO is off in error B2C2 AB121
* B2M2 without EC733814 D BUS = 0 BOC MET is off in error B2D2 AB121
False carry occurred the first time NALCO was
tested at address 52B. B2C2 AB121
' 3803-2/3420
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MICROPROGRAM ERROR LABELS (Cont’d)

ERROR LABEL LINE NAME OR CONDITION FRU LosiE
ZONKXA When the XFR instruction i1s executed there A2Q2 AB441
should be no bits ON in REGISTER IN. This s
set up by MP2.
NALCO BOC MET s off in error B2D2
B2C2 AB121
When the XFR instruction is executed there
should be no bits ON in REGISTER IN. This s A2Q2 AB441
ZONKXB set up by MP2.
NALCO BOC MET is off in error 82D2
B2C2 AB121
Test DISCONNECT IN flag. This should come
on only during online operation. It isn’t allowed
during offline operation.
MP2 can cause MP1 microprogram error if any A2D2 AA451
of the following conditions occurs: MP2 fails to | A2p4 XC561
trap B2E2 AB181
no name MP2 decodes an instruction wrong A2M2
MP2 has an undetected branch error A2D2
A2M2
The MP2 clock fails A2K2
An even number of bits are received from the B2H2 QB091

MAL.

ERROR LABEL LINE NAME OR CONDITION FRU LPC:\GG'S
TRAP2 R4 should equal 00. —NOT ALU CARRY s off B2C2 AB121
in error
NALCO BOC MET is off in error B2D2 AB121
AND operation failed B2D2 AB111
Wrong reset to A REG, +CLK 4 B2F2 AB301
TRAP106
—D BUS 2 ALU1 is off in error B2C2 AB121
D REG 2 BOC MET is off in error B2D2 AB121
ADD operation failed B2D2 AB111
TRAP107 —D BUS 1 ALU1 is off in error B2C2 AB121
D REG 1 BOC MET is off in error B2D2 AB121
OR operation failed B2D2 AB111
TRAP108 —D BUS 2 ALU1 is off in error B2C2 AB121
D REG 2 BOC MET is off in error B2D2 AB121
Exclusive OR operation failed B2D2 AB111
TRAP109 —ALU OUTPUT ALL ZERO is off in error B2C2 AB121
D BUS = ZERO BOC MET is off in error B2D2 AB121
MP2 had an erfor, check MP2
—ANY HARDWARE ERROR ALU2 is on in error | A2P4 AB121
ZONK ALU2-ALU1 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
executing MP1 instruction at address 55B. B2E2 ABA41
ZONKXA
If the two previous conditions are correct, all
bits (REGISTER IN) should be ON during an A2Q2 AB441
XFR instruction in MP1. Address 55B.
NALCO BOC MET is on in error B2D2
B2C2 AB121
XINB should have all bits ON. +XFR LSR2 TO
XOUTB should be ON during an XFR operation. A2L2 AA391
—XFR XINB TO LSR1 is off during execution on
MP1 55E (XFR). B2E2 ABa41
ZONKXB If the two previous conditions are correct, all
bits (REGISTER IN) should be ON during the A2Q2 AB441
XFR instruction at MP1 address 55E.
NALCO BOC MET ON in error B2D2
B2C2 AB121

3803-2/3420
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LOW ROS/IC PARITY ON A BRANCH CONDITION (ALU2)

From 13-000 or 14-000

ERROR DESCRIPTION:
Sense Byte 12, Bit 2 is set:

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

The Low IC Parity/Low ROS Parity register checks the parity of the low order Instruction
Counter (IC) 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
Unconditional (BU) or a successful Branch On Condition (BOC) operation. Low ROS parity
is checked on every instruction cycle.

The low-order ROS registers in each microprocessor hold the eight low-order bits of the
microprogram instruction. The registers in ALU1 and ALU2 are identical. The output of
the registers goes to the A bus, Transfer Decode circuits, or Instruction Counter,
depending on the instruction being executed.

Most Probable Causes:

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:
. . 5
by a High ROS Register error? 1. A2D2
2. A2M2

2 Put the ALU in a loop that includes the
failing instruction. See 16-000 for
details on ALU looping. 16-001 contains
a timing chart and a list of the ALU
cards that can be interchanged. Is IC
ROS REG PARITY ERROR (A2P4D02)
always plus?

Change A2P4.

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

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

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

Change A2M2.

6 If not: Change A2L2.

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

Change A2L2.

8 If not: Change A2K2.

9 At 50 ns, is the parity of the ROS bits
8-15 and P2 odd at the input to the
ROS Register? See Chart A for pin
locations. .

Go to Seq 11.

10 |If not: Change A2H2 or A2G2.

1 Is +CLK1 NOT CE CYCLE ALU2
(A2L2M12) plus from O - 50 ns?

Change A2L2.

12 |If not:

Change A2K2.

3803-2/3420
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Chart A
LINE NAME TEST POINT
+ROS BIT P2 A2L2D05
+ROS BIT 8 A2L2J06
+ROS BIT 9 A2L2J05
+ROS BIT 10 A2L2G05
+ROS BIT 11 A2L2J03
+ROS BIT 12 A2L2B05
+ROS BIT 13 A21L2D09
+ROS BIT 14 A2L2B04
+ROS BIT 15 A2L2D02

SNy oy
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HIGH ROS/IC REGISTER PARITY BRANCH CONDITION (ALU2)

From 13-000 or 14-000

1.

2.

3.

ERROR DESCRIPTION:
Sense Byte 12, Bit 3 is set as follows:

A check is made on every cycle to ensure that ROS data bits 0-7 were transferred

properly to the ROS Register.

On a BU or BOC operation (when the condition is met), IC bits 4 through 7 (Page
Register) contents are compared to the ROS Register contents to ensure that the

address bits were transferred properly.

On a BOC operation (when the condition is met), 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
microprogram instruction. The registers in ALU1 and ALU2 are identical. Bits 0-3 contain
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
executed.

mTmoowy

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

A2K2
A2D2
A2H2
A2M2
A2P4
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.

« C C «

« ¢ € € C

Seq Condition/Insturction Action
8 |If not: Change A2H2 or A2G2.
9 |Does +CLK 1 NOT CE CYC L1 ALU2 Change A2M2.

(A2M2J11), go plus at 0-50 ns?

10 | If not: Change A2K2.
11 |Is the failing operation a BU? Change A2M2.
12 |Is +BRANCH MET ALU2 (A2M2D11) Change A2M2.

minus?

13 |Is ROS REG 4 ALU2 (A2M2B13) plus? Change A2D2.
14 | If not: Change A2M2.

Chart A

TEST
LINE NAME POINT
+ROS BIT P1 A2M2G10
+ROS BIT O A2M2GO07
+ROS BIT 1 A2M2G05
+ROS BIT 2 A2M2J06
+ROS BIT 3 A2M2J02
+ROS BIT 4 A2M2U04
+ROS BIT 5 A2M2U11
+ROS BIT 6 A2M2S12
+ROS BIT 7 A2M2U09

Seq Condition/Instruction Action

1 | Put the ALU in a loop that includes the Change A2M2.
failing instruction. See 16-000 for
details on scope syncing and ALU
looping. 16-001 contains a timing chart
and a list of the ALU cards that can be
interchanged.

Is the error intermittent?

2 |Is there also a Low ROS/IC error? Change A2M2.
Does INSTRUCTION CARD ERROR ALU2 | Go to Seq 5.
(A2P4B04), ever go minus?

4 | If not: Change A2P4.

5 | Does INSTRUCTION CARD ERROR ALU2 | Go to 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.
Is the parity of ROS bits 0-7 and P1 odd | Go to Seq 9.
at the input to the ROS Register at 50
ns?

See Chart A for pin locations.
3803-2/3420
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B BUS PARITY ERROR ALU2

16-100

From 14 . 16-040, 13-001 Seq Condition/Instruction Action
ERROR DESCRI?TK_)N: ) o } ] 6 | Find in the microcode the last point at Change A2N2.
Sense Byte 12, Bit 0 is set when incorrect B bus parity is detected while transferring the which the data was modified in the failing | If this does not correct problem, refer to
contents of an local storage register (LSR) to any external register (except the A Register). 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
" ime?
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.  AZN2 —~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 _B BUS 7 ALU?2 A2N2G02
of the ALU cards that can be
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.
3803-2/3420
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D BUS PARITY ERROR (ALU2)

«

From 14-004, 13-001

ERROR DESCRIPTION:
Sense Byte 12, Bit 5 is set when even parity is detected on the D bus.

The D bus parity circuit checks the parity of information to be stored in an LSR (Local

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)
from an external source.

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

A.
B.
C.
D.

Most Probable Causes:

A2N2 (interchange with B2C2)
A2T2
A2P4
A2K2 (interchange with B2F2)

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 ALU1?

Go to 16-030 and fix this failure first,
then return here.

Put the ALU in a loop that includes the
failing instruction. See 16-000 for details
on scope syncing and ALU looping.
16-001 contains a timing chart and a list
of cards that can be interchanged.

Scope —D BUS PARITY ERROR ALU2
(A2P4D04).

Is this line a constant plus level?

Change A2P4.

Is the failing instruction an internal
transfer?

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

Go to Seq 5.

If not:

Change A2K2.

Scope +CLK 16 ALU2 (A2N2D06).
Is this line plus at 100-150 ns of the
failing instruction?

Go to Seq 7.

If not:

Change A2K2.

Scope the +REGISTER IN BITS in Chart
A and compare to the —D BUS BITS in
Chart B. Compare at the fall of +CLK 16
scoped in Seq 5.

Do bits 0-7 of both charts A and B
compare (opposite levels)?

Go to Seq 9.

If not:

Change A2N2.

3803-2/3420
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Seq Condition/Instruction

Action

Do the REGISTER IN BITS 0-7 and P
scoped in Seq 7 have odd parity?

Go to Seq 11.

10

If not:

Change A2T2.

1"

Is +CLK 21 ALU2 (A2N2PO05) plus while
+CLK 16 is plus? (See Seq 5.)

Go to Seq 13.

12

If not:

Change A2K2.

13

Is +CLK 22 (A2N2J11) plus while +CLK
16 is active? (See Seq 5.)

Change A2N2.

14 | If not: Change A2K2.
Chart A
LINE NAME TEST POINT
+REGISTER IN BIT P ALU2 A2N2D09
+REGISTER IN BIT 0 ALU2 A2N2S05
+REGISTER IN BIT 1 ALU2 A2N2M13
+REGISTER IN BIT 2 ALU2 A2N2MO09
+REGISTER IN BIT 3 ALU2 A2N2P04
+REGISTER IN BIT 4 ALU2 A2N2G13
+REGISTER IN BIT 5 ALU2 A2N2G08
+REGISTER IN BIT 6 ALU2 A2N2J03
+REGISTER IN BIT 7 ALU2 A2N2B12
Chart B
LINE NAME TEST POINT
—D BUS 0 ALU2 A2N2G09
—D BUS 1 ALU2 A2N2U0O4
—D BUS 2 ALU2 A2N2P13
—D BUS 3 ALU2 A2N2P12
—D BUS 4 ALU2 A2N2MO05
—D BUS 5 ALU 2 A2N2MO02
—D BUS 6 ALU2 A2N2G11
—D BUS 7 ALU2 A2N2J09

16-110

16-110



BRANCH ON CONDITION ERROR (ALU2) 16-120

From 13-000 or 14-000 Chart A
ERROR DESCRIPTION:
e . This chart identifies the correct branch condition for the possible ROS Register contents.
, Bit 7 h th ; . ; . X .
f;nzzti?/gzstzhelaslam:tisrﬁ;w en more than one of the branch. conditions on the A2D2 card 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 C :
ost Frobable Lauses ROS Register Bits TEST POINT
A A2D2 LINE TESTED FOR CORRECT BOC (—ACTIVE)
B. A2M2 3| 4|56 |7
C. A2P4
0| 11}0 0 | EOD OR CRK OK A2D2S12
D. A2K2
0] 110 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 01 0 | STAT A ALU2 A2D2P12
0} 1 |0 1 1 | STAT B ALU1 A2D2S05
Seq Condition/Instruction Action
of 1 1] 0 | O|NOTTRK P ENV OR 556 A2D2S03
1 | Put the ALU in a loop that includes the Change A2P4.
failing instruction. See 16-000 for details ol 1 ! O | 1]FB DATA OR ALL ONES A2D2U04
on scope syncing and ALU looping. of 1 1 1 0 [ BOR OR DT BRANCH CONDITION A2D2U12
16-001 contains a timing chart and a list
of the ALU cards that can be Of v | 1| 1 |1]IBGBRANCH A2D2U13
interchanged. Scope +BRANCH ERROR !
ALU2 (A2P4J04). Is this line a constant 1} 1104 0 |0 }6250 BRANCH A2D2U10
minus level? 11 1 {0} O [1]|NOTTRK 1 ENV OR 200 BPI A2D2S13
2 | Scope —CLK 17 (A2D2P02). Go to Seq 4. 11 1 0] 1 | O0]STAT C ALUT MARK ON WALL A2D2S02
Does this line go plus from 75-125 ns of
the failing instruction? 11 1 0] 1 1 | STAT D ALU1 A2D2U03
3 | If not: Change A2K2. 1] 1 1] 0 | O|NOT BLOCK OR ENV LOSS BRANCH A2D2M08
. ) 1] 1 11 0 [ 1 |NOTTM CONFIGURATION A2D2S10
4 | Scope the following two pins: Go to Seq 6.
_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 | !f 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 A2M2D10
—~ROS REG 4 ALU2 A2M2B13
—ROS REG 5 ALU2 A2M2D05
—ROS REG 6 ALU2 A2M2D09
—ROS REG 7 ALU2 A2M2D07
3803-2/3420
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ALU2 MIICROPROGRAM ERROR
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16-130

From 14-00X, 13-001
The following MP2 Instruction Counter addresses are programmed traps. When a
microprogram error occurs, the microprocessor stops at one of these addresses if the
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.
(See 16-250)
The B2C2 card is included because this error can be caused by an undetected ALU failure
in MP1.
ERROR DESCRIPTION:
Sense Byte 12, Bit 4 is set when the microprogram detects a hardware-type error during
ALU (Arithmetic Logic Unit) checkout.
Note: AA361 without EC733838, AA261 with EC733838
SENSE BYTE 23
FRU CODE ZONK or TRAP FRUs COMMENTS
A2T2
A2N2 N .
AA ZONK?2 A2M?2 XOUTA is missing or has extra bits. The
STOP STAT is on. Using wrong LSRs.
B2C2
A2L2
AA or 00 ZONKA A2Q2 | b STAT A failed ON or OFF.
A2D2
A2T2
AA or 00 ZONKB A2D2 | MP1 STATs B, C, and D failed.
B2C2
A2T2
AA or 00 ZONKC A2D2 |MP1 STATs B, C, and D failed.
B2C2
A2T2
AA or 00 ZONKD A2D2 [ MP1 STATs B, C, and D failed.
B2C2
TRAP4 thru
AA TRAP11 :§|\N/|§ D Register failure.
A2L2
AA ZONK ﬁ%’:\’g High LSR control or STATD can’t be set.
A2Q2
A2N2 .
AA no name A2M?2 High/Low LSR control.
AA TRAP1 2%,’&22 D Bus 0 and adder failure.
TRAP2 A2N2 i
AA A2M2 D Bus 0 and adder failure.
AA CCTRAP 233,22 D Bus O and adder failure.
A2T2
hot TU BUS IN ZONK10 A2D2 | Hot bits on the Tape Unit BUS IN.
A2N2
If the problem isn’t fixed, go to the next table.

ZONK OR

ZONK OR

TRAP COMMENTS FRU LOGIC PAGE TRAP COMMENTS FRU LOGIC PAGE
SET HI/LO LSR line is on in error A212 AA171 D REG BIT 6 is on in error A2N2 AA341
One or more XINA bits are missing. AA211 D REG BIT 6 BOC MET is on in error A2M2 AA131
Bits are missing in REGISTER IN at A2T2 TRAPS 5 REG BIT 6 s off in error A2N2 AA341
A2N2. AA431 is
i i M2 AA131
One or more XINA bits are missing. D REG BIT 6 BOC MET is off in error A2 3
No Bits missing in REGISTER IN at A2N2 AA211 D REG BIT 5 is on in error A2N2 AA341
A2N2.
APE D REG BIT 5 BOC MET is on in error A2M2 AA131
ition i i TRAP
zlrfol—rco BOC met condition is on in A2M2 AAT21 D REG BIT 5 is off in error A2N2 AA341
JONKD _NOT ALU CARRY ALU? is on in AIN2 AA2ET D REG BIT 5 BOC MET is off in error A2M2 AA131
error D REG BIT 4 is on in error A2N2 AA341
SrTrer BIT 0 ALU1 TO ALU2 is on in A2T2 AB141 raapy |DREG BIT 4 BOC MET is on in error A2M2 AA131
" . D REG BIT 4 is off in error A2N2 AA341
STOP BOC met condition is on in error A2M2 AA131
Extra bit in MP1 XOUTA (MP2 D REG BIT 4 BOC MET is off in error A2M2 AA131
xtra bits on in
XINA). Extra bits on in REG IN at i\é;lg 222;; D REG BIT 3 is on in error A2N2 AA331
A2N2.
T 8 D REG BIT 3 BOC MET is on in error A2M2 AA121
RAP
Extra bits on in MP1 XOUTA (MP2 D REG BIT 3 is off in error A2N2 AA331
XINA). No extra bits on in REG IN at A2N2 AA341 . )
A2N2. D REG BIT 3 BOC MET is off in error A2M2 AA121
STATA is on in error A20Q2 AA141 D REG BIT 2 is on in error A2N2 AA331
STATA BOC MET is on in error A2D2 XC041 TRAPS D REG BIT 2 BOC MET is on in error A2M2 AA121
ZONKA STATA is off in error A2Q2 AA401 D REG BIT 2 is off in error A2N2 AA331
STATA BOC MET is on in error A2D2 XC041 D REG BIT 2 BOC MET is off in error A2M2 AA121
STATB (from MP1) is on in error A2T2 AB141 D REG BIT 1 is on in error A2ZN2 AA331
ONK STATB BOC MET is on in error A2D2 XC041 TRAP1O D REG BIT 1 BOC MET is on in error A2M2 AA121
ZONKB . .
STATB (from MP1) is off in error A2T2 AB141 D REG BIT 1 is off in error A2N2 AA331
STATB BOC MET is off in error A2D2 XC041 D REG BIT 1 BOC MET is off in error A2M2 AA121
STATC (from MP1) is on in error A2T2 AB141 D REG BIT O is on in error A2N2 AA331
JONKC STATC BOC MET is on in error A2D2 XC041 TRAPT1 D REG BIT 0 BOC MET is on in error A2M2 AA121
STATC (from MP1) is off in error A2T2 AB141 D REG BIT O is off in error A2N2 AA331
STATC BOC MET is off in error A2D2 XC041 D REG BIT 0 BOC MET is off in error A2M2 AA121
STATD (from MP1) is on in error A2T2 AB141 An STOH or XFRH instruction went to
a low LSR instead of high (ROS REG A2N2 AA281
Jonko | STATD BOC MET is on in error A2D2 XC041 3) A2M2
STATD (from MP1) is off in error A2T2 AB141 no name Exclusive OR didn’t work A2M2 AAT11
STATD BOC MET is off in error A2D2 XC041 ALU O is off in error A2N2 See Note
D REG BIT 7 is on in error A2N2 AA341 BOC MET is off in error A2M2 AA121
D REG BIT 7 BOC MET is on in error A2M2 AA131
TRAP4
D REG BIT 7 is off in error A2N2 AA341
D REG BIT 7 BOC MET is off in error A2M2 AA131
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ALU2 MICROPROGRAM ERROR (Cont’d)

ZONK OR
TRAP COMMENTS FRU LOGIC PAGE
Set High LSR didn’'t work A2L2 AA1T71
A2M2 AA281
—ALU 0 is on in error A2N2 .
ZONK See Note
BOC MET is on in error A2M2 AA121
STATD didn’'t come on to finish )
_STATD ALU2 to ALU1 A2Q2 AAAGST
Low op codes don’t work when in high
noname | ode. Should use high LSRs. AZN2 AA281
A carry occurred with bits left on the
D Bus. Should be 0. A2N2 AA36T
TRAP1 i i
»:rtcL)JrO (D BUS) BOC MET is off in A2M2 AA121
—ALU 0 line is off in error A2N2 AA361
NO ALU CARRY is off in error A2N2
TRAP2 AAIBY
NALCO BOC MET is off in error A2M2 AA121
No carry, should have carried A2N2 AA361
NALCO BOC MET is on in error A2M2
CCTRAP AAIZT
Carry, should not have carried A2N2 AA361
NALCO BOC MET is off in error A2M2 AA121
Hot Tape Unit BUS IN bits or hot A2T2
ZONK10 | BUSY TACH line A2D2 ;28;
A2N2
3803-2/3420
XF0800 | 2735904 See EC 845958
Seq 2 of 2 | Part Number History 1 Sep 79
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ANALYZING MICROPROGRAM ERRORS

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.

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.
It is important to know exactly which microprogram instruction is at fault before developing
sync if the CE COMPARE REGISTER is used.

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.
Instruction 'NDXTST3,” MP2 branched unconditionally to "EXECTST3.’

MP2 turned on the microprogram error with the XFR HDWERR instruction somewhere

2 |in the MP2 checkout.
The Instruction Counter is updated by one during the execution of the XFR HDWERR
3 |instruction.
Enable the CE Panel, disable the interface, turn the Control Check switch on, and turn
the ALU1/2 switch to ALU1. Execute a failing type instruction (reset switch or 1/0
function). If MP1 has any error other than the microprogram error, analyze the other
4 |error first.
Assuming no MP1 failure, turn the ALU1/2 to the ALU2 position.
Again perform the failing type operation. If any other error besides the microprogram
6 |error occurs, analyze the other error first.
Not all LSRs are cleared before the checkout routine is performed immediately after
7 | power on.
Rule out a false error by checking pin A2P4J02 for minus level or a pulse. If this pin
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
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16-160

From 14-00X, 00-040 Seq Condition/Instruction Action 19 | If not: This i1s 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 O 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. Y1D06, N4B06 to K6D06
from LOGREC or OLTs. Sense byte 23 provides the status which the tape control received Interrupt (Not ready to READY) Go to Seq 120. Y1B12, N4B12 to K6D12
from the tape unit. (See Chart A on 16-163.) L2D07, N2B06 to Y1J06
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 | SA c 4 If LWR, this is a normal BUS IN 2
known which command is failing, test them all by starting at Seq 2 assuming a write-type nterrupt (SAGC Check) Go to Seq 140. response. Check with a meter:
?nd Ttlhen a read—type comme_mti Use Chart C on 16-163 as a guide. Be sure there are no Tach Busy (Writing) Go to Seq 145. Y1D04, N4B04 to K6B04 (B0O2)
hot”” BUS IN lines along with the correct response for each command. L2D05. N2BO4 to Y1J04 (B12)
Tach Busy (Rewinding) Go to Seq 157. Go 1 Sew 118 0
Most Probable Causes: The following is a list of known cards which cause the problems . 010 >eq .
) - | . : I Meter (Writing) Go to Seq 145.
covered in this procedure. The cards are listed with the highest probability first. Lines with 20 | Ground —BUS OUT 1 1/0 (T-A1K6B03)
multiple cards have the same probability. 4 | The failure is on a write-type command This forces the tape unit into Forward
Tape Control Tape Unit 4, 6 8 Tape Unit 3,5, 7 (01, 1F, 17, or LWR). Ground —BUS OUT Read status. After installing the test
(Multiple Drive Failure) (Single Drive Failure) (Single Drive Failure) 4 l‘/O (T‘A1KGDOG)- This forces the tape jumper, ground —BUS OUT 6
A. A2Q2, B3F2 A T-ATM2, T-ATL2, T-A1K2 A. T-ATH2, T-A1L2, T-ATK4 unit into Write status. If an LWR, also (T-A1K6D07) momentarily.
B. A2D2, A2R2 B. T-A1K6, T-A1J2, T-A1C2 B. T-A1J2, T-A1C2 ground —BUS OUT 2 (T-A1K6B04). After
. putting on test jumpers, ground —BUS 21 [Is —BUS IN 0 (T-A1L2D02) minus? Go to Seq 107.
Interface voltage levels are: .
. i OUT 6 (T-A1K6D07) momentarily. )
+ 4.5 V inactive 22 |1s —BUS IN 1 (T-A1L2D04) minus? Go to Seq 47.
0 V active 5 | Are any of the following li t the level | Ch T-A1K6.
oy gy (e foflowing fines &t fhe fevel | Lhange 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-A1K6D10) plus? 24 |1s —BUS IN 3 (T-A1L2D06) mi 2 Go to Seq 75
Remember to END all problem or maintenance calls by going to MAP 00-030. The bits —COMMAND TAG (T-A1K6D09) plus? S ( ) minus? SRS -
mentioned in this procedure are from Sense Byte 23, FRU list for MP2. (See Chart A on —MOVE TAG (T-A1K6B12) minus? 25 JIs —=BUS IN 4 (T-A1L2D07) minus? Go to Seq 113.
16-163.) .
6 |Is —BUS IN O (T-A1L2D02) minus? Go to Seq 34. 26 |Is —BUS IN 5 (T-A1L2D09) minus? Go to Seq 83.
Seq Condition/Instruction Action 7 |1s —BUS IN 1 (T-A1L2D04) minus? Go to Seq 47. 27 |Is —BUS IN 6 (T-A1L2D10) 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 |I1s —BUS IN 7 (T-A1L2D11) minus? Go to Seq 104.
it?
— one tape unit: 9 |[Is —BUS IN 2 (T-A1L2DO05) minus? Go to Seq 57. 29 | Remove jumper from T-A1K6B03 and put | Turn power off and check continuity:
1A | Is this a Model 3, 5 or 7? Go to 6A-160. on T-A1K6B02. This forces backward
10 |Is —BUS IN 3 (T-A1L2D06) minus? Go to Seq 75. : Y1D02, N4BO2 to K6B02
) o ] status. BUS IN 0 is normal response to
2 If the failure is isolated to a single ) ] ] Read Backward commands (i.e., 0C, 27 Y1B03, N4DO03 to K6B03
tape unit, it may be diagnosed 11 | Note: Bus In 4 (Byte 23, Bit 4) should be | This is a normal response to a Write 2F). | BUS IN 0 (T-A1 LZDbél) e L2D02, N2B02 to Y1J02
without the tape control. E)N forI a v(s)/;ite1—::ype (;o7mmand. Command. Go to Seq 16. I8 = B minus Go to Seq 118.
The failing command may be xampie: U1, 1F, or 1/. . _ ] 5 ~
duplicated by performing the Is —BUS IN 4 (T-A1L2D07) minus? 30 |Is —BUS OUT 0 (T-A1J2D11) plus? Change T-A1K6.
following steps: 12 |1s +STATUS BUS 4A (T-A1L2P12) plus? | Change T-A1L2. 31 |ls +BKWD STATUS (T-A1J2P11) minus? | Change T-A1J2.
1. 2';20';::':1 the 1/0 cable from 13 |1s —WRITE STATUS (T-ATM2U04) plus? | Go to Seq 40. 32 |Is +STATUS BUS 0 (T-A1M2B05) minus? | Change T-ATM2.
2. Reset, load, and ready the failing 14 |1s +STATUS BUS 4 (T-ATM2J09) minus? | Change T-ATM2. 33 | If not: Change T-A1L2.
tape unit with a work tape.
3. Ground (D08) the COMMAND tag 15 | If not: Change T-A1K2. 34 |Is +BKWD STATUS (T-A1M2G04) plus? | Go to Seq 38.
(T-A1K6D12).
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-ATM2.
bit {see hart Dron 16-163 for 17 | I1s —BUS IN 6 (T-A1L2D10) minus? Go to Seq 89. 36 |1s ~BUS IN 0 (T-A1L2D02) minus? Change T-A1L2.
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)

16-161

Se Conditi Instructi i e .
a ition/Instruction Action Seq Condition/Instruction Action Seq Condition/Instruction Action
40 |Is +REW OP (T-A1J2D ?
S OP ( 09) plus Go to Seq ‘43‘ 66 |ls —DIAGNQSTIC MODE (T-A1M2D10) Change A1J2. 92 | Remove jumper at T-A1K6D07. Is —BUS | Go to Seq 18 for Write, or Seq 28 for
41 |1s —BUS OUT 4 (T-A1J2S07) plus? Remove test jumper and change T-A1K6. minus? IN 6 (T-A1L2D10) plus? Read.
42 [ If not: Remove test jumper and change T-A1J2. 67 | If not: Check with a meter: 93 |Is +WRITE CURRENT U.K. (T-A1M2P10) | Go to 15-090.
Y1B08, N4B08 to K6D0O7 plus?
43 |1s +LOAD RWD (T-A1C2J05) plus? Remove test jumper and change T-A1D4. 58 SN 2 This information is obtained by checking
] BUS IN 2 is normal response to LWR S Byte 6, Bit 1.
44 |1s —SET RWD COMMAND (T-A1C2B05) | Change T-A1J2. command. P ense Byte 6, Bi
minus? Note: Bit 4 will also be ON, but it will 94 |Is +ERASE U.K. (T-A1 MZSO5) plulS? ‘ Go to 15-090.
45 |1s ~GATED LOAD REWIND PB Change T-A1C2. not cause 3 failure on LWR. Check Sense Byte 7, Bit 5 to obtain this
(T-A1C2D05) minus? 69 |Is —BUS IN 2 (T-A1L2D05) minus? Go to Seq 10.
. 95 |Is +RESET KEY (T-A1M2S03) plus? Change T-A1M2.
46 | If not: Remove test jumper and change T-A1C2. 70 |Is +STATUS BUS 2A (T-A1L2MO04) plus? | Change T-A1L2.
96 |Is +LAMP OFF (T-A1M2S07) plus? Check the lamp. If lamp is on, change
47 |Is —GAP CONTROL (T-A1M2D06) minus? | Go to Seq 51. 71 [Is +STATUS BUS 2 (T-A1K2D05) plus? Change T-A1K2. T-A1D2. If the lamp is off, change the
lamp.
48 |Is +STATUS BUS 1 (T-A1M2B07) plus? | Change T-ATM2. 72 | Is —DIAGNOSTIC MODE (T-A1M2D10) | Change T-ATM2. —
minus? 97 |Is +TAPE BOTTOM LEFT (T-A1M2U02 Be sure t is not bottomed in the left
49 |Is —BUS IN 1 (T-A1L2D04) minus? Change T-A1L2. ;:Ius? : ) column. ?fp'?ape is bottomed gl;o to
73 |Is —BUS QUT 2 (T-A1J2MO04) minus? Change T-A1J2. 2B-170 or 3B-110. If tape is, not
50 | If not: Remove test jumper and see Note 7 on ' G
16-163. 74 | If not: Change T-A1K6. bottomed, change T-A1C2.
. | TAPE BOTTOM RIGHT (T-A1M2UQ5) | B t. i t bott d in the right
51 |Is —TO (T-A1F2G04) pulsing? Go to Seq 53. 75 |Is +TIE UP (T-A1TM2U10) minus? Check for open TIE UP circuit (ALD 9% ;J;; oTTOo ( ) C;jr:r,? ?fpfa;)ser;g boct)to?nrzz g'g toe ne
FT115). ' ' ;
52 [ If not: Remove test jumper and change T-ATH2. 2B-170 or 3B-110. If tape is not
- 76 |1s +STATUS BUS 3 (T-A1M2B04) plus? | Change T-ATM2. bottomed, change T-A1C2.
- inus? _
83 |ls +GO INT (T-ATF2507) minus? Change T-A1F2. 77 |Is +GATED OPPOSITE DIRECTION Go to Seq 81. 99 |Is —LOSS OF AIR OR OVUV Change T-A1M2.
54 |Is —~GATE RWD (T-A1F2U02) minus? Go to Seq 40. (T-A1K2J11) plus? (T-ATM2S02) minus?
55 |Is —~MOVE COMMAND B (T-A1F2P12) Go to Seq 87. 78 |Is +STATUS BUS 3A (T-A1K2J07) plus? | Change T-A1K2. 100 | Is +STATUS BUS 6 (T-A1M2B12) plus? | Change T-ATM2.
minus? 79 |1s —BUS IN 3 (T-A1L2D06) minus? Change T-A1L2. 101 [ Is +STATUS BUS 6A (T-A1K2G12) plus? | Change T-A1K2.
56 | If not: Remove test jumper and change T-ATH2. 80 | 1f not: Recheck Seq 10 or 24. 102 | Is —BUS IN 6 (T-A1L2D10) minus? Change T-A1L2.
57 |Is —DIA - t: heck 17 it 27 d).
niinus? GNOSTIC MODE (T-A1M2D10) | Go to Seq 62. - 81 |1s +GO INT (T-ATF2507) minus? Change T-ATF2. 103 | If no Recheck Seq 17 (write) or 27 (read)
. 104 | | TATUS BUS 7 (T-A1M2J02) plus? Ch T-A1M2.
58 |Is +STATUS BUS 2 (T-ATM2G10) plus? | Change T-ATM2. 82 | If not: Go to Seq 54. 04 L1s +STATUS ( ) plus RS
1 Is —BUS IN 7 (T-A1L2D11 i ? Ch T-A1L2.
59 |Is +STATUS BUS 2A (T-A1K2DO06) plus? | Change T-A1K2. 83 |Is +STATUS BUS 5 (T-A1M2P06) plus? [ Change T-A1M2. 05 |ls { ) minus ange
106 | If not: Recheck Seq 18 ite) or 28 d).
60 |Is —BUS IN 2 (T-A1L2D05) minus? Change T-A1L2. 84 |Is +LONG STOP RESPONSE Change T-ATH2. w0 echeck Seq 18 fwrte) {read)
61 |1f not: Recheck Seq 9 or 23, (T-ATH2M10) plus? 107 | 1s +BKWD STATUS (T-ATM2G04) plus? | Go to Seq 111.
62 |Is —BUS OUT 2 (T-A1J2M04) minus? Change T-A1K6. 36 | 1f not: Recheck Seq 16 or 26 08 |ls +STATUS B (' L plus? B :
: . - -A i ? h T-A .
63 | Ground —BUS OUT 6 1/0 (T-ATM2P02). | Go to Seq 66. 109 15 ~BUS IN 0 {T-A112002) minus Change T-A1L2
Does +SENSE RESET (T-A1J2P05) go 87 |ls —MOVE COMMAND (T-A1K2D13) Change T-A1J2. 110 | If not: Recheck Seq 21.
plus? minus?
1 - T 1 (T-A1J2G04) mi ? Ch T-A1K6.
64 |1s —BUS OUT 6 (T-A1M2P02) plus? Change T-A1K6. 88 | If not: Remove test jumper and change T-A1K2. 11 |Is —BUS OUT 1 { 604) minus ange
65 |1 . ) 112 | If not: Remove test jumper and change T-A1J2.
f not: Remove test jumper and change T-A1TM2. | 89 | Ground —BUS OUT 6 1/0 (T-A1K6D07). Go to Seq 92.
Does +SENSE RESET (T-A1M2P11) go 113 { Is —WRITE STATUS (T-A1M2U04) Change T-A1J2.
plus? minus?
90 |Is —BUS OUT 6 (T-A1M2P02) plus? Change T-A1K6. 114 | Is +STATUS BUS 4 (T-A1M2J09) plus? Change T-ATM2.
91 | If not: Change T-ATM2. 115 | Is +STATUS BUS 4A (T-A1K2S12) plus? | Change T-A1K2.
116 | Is —BUS IN 4 (T-A1L2D07) minus? Change T-A1L2.
117 | If not: Recheck Seq 25.
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16-162

Seq Condition/Instruction Action Seq Condition/Instruction Action Seq Condition/Instruction Action
118 | Ground —MOVE TAG 1/0 (T-A1K6D13). | Change T-A1K6. 138 | Does —INTERRUPT IN (T-A1L2B05) have | Go to Seq 141. 150 | Is +SUM OF TAGS (T-A1L2J13) minus? | Change T-A1J2.
Tape may run away. a symmetrical square wave about +0.1V
Is —~MOVE TAG (T-A1K6B12) plus? above ground with ring on the down 151 | If not: Change T-A1L2.
. . level?
119 | If not: Turn power off. Remove test jumpers, 152 | Is —RUN METER (T-A1L2MO08) Meter should be running. If not, refer to
and check continuity from Y1D13 and 139 | If not: Change T-A1L2. approximately at ground? (This is a +12v | ZT001. Go to Seq 156.
N4D13 to K6D13. to Ov line.)
] ] 140 | The following sequences check that a
120 | Reset and load-rewind the tape unit. Do SAGC Check from the Read Card will 153 | Is +LP STATUS DELAYED (T-A1L2B09) Change T-A1G2.
not make it ready. cause an Interrupt (Models 4, 6, and 8 plus?
121 [ I1s —INTERRUPT 2A (T-A1K2G09) a solid | Go to Seq 125. only). 154 |ls —SET METER ENABLE (T-A1L2J07) Change T-A1J2.
plus? 141 | Reset, rewind, and ready the tape unit. plus?
122 | Is —INTERRUPT 2 (T-A1J2U10) a solid Change T-A1K2. 142 | Ground the following lines at the same 155 | If not: Change T-A1L2.
plus? time and in the order specified: .
. 156 | Turn power off. Remove test jumpers,
123 Is —INTERRUPT 1 (T-A1J2S10) a solid Change T-A1M2. —COMMAND TAG 1/0 (T-A1K6D12) and check continuity from L2B04 and
minus? ﬁBUS ouT a 1/0 (T-A1K6D?6) . N2B12 to Y1G12 for TACH/BUSY and/or
. ow move the test jumpers from the Y1J13 and N2D13 to L2P0O5 for METER
124 | If not: Change T-A1J2. above lines and ground the following lines OUT.
at the same time and in the order
125 | Is —INTERRUPT IN (T;AlLZBQB) ,+0'1V Change T-A1L2. specified: 157 | The following sequences check for BUSY
or more above ground? This line is not during a rewind operation. Reset, rewind
terminated when the device cable is —MOVE TAG 1/0 (T-A1K6D13) and ready the tape unit with a work tape.
removed, but should be almost ground —SAGC CHECK (T-A1K2GO08)
when not active and +0.1V when active. Tape should be moving. 158 | Ground the following lines at the same
ti din th d ified:
126 | Make the tape unit ready. 143 | 1s —INTERRUPT 2A (T-A1K2G09) a solid | Change T-A1K2. Ime and tn the order specifie
plus? —BUS OUT 4 1/0 (T-A1K6DO06)
127 | Is —INTERRUPT 2A (T-A1K2G09) a solid | Go to Seq 131. —~COMMAND TAG /0 (T-A1K6D12)
minus? 144 | Turn power off. Remove test jumpers, Go to 00-030. Move the jumper on K6D12 to K6D13
and check continuity from L2B05 and - '
128 | Is —INTERRUPT 2 (T-A1K2U10) a solid | Change T-A1K2. NoD11 o yigt Y L]o'\\’,'i?‘g's TAG 1/0). Tape should start
minus? -
) 145 | The following sequences check the 159 | With tape away from load point, remove
129 |SI —;NTERRUPT 1 (T-A1J2S10) a solid Change T-ATM2. TACH/BUSY and METER OUT lines. the two test jumpers.
plus: Reset, load-rewind and make the tape unit
130 | 1f not: Change T-A1J2. ready. 160 | Pull the capstan motor plug from the
146 | G 4 the followin 1 - capstan motor control board.
round the following lines at the same DANGER: Never connect the capstan
131 I:O—1I\I;J;I'ERRUPT IN (T-A1L2B05) about Go to Seq 133. time and in the order specified: motor plug with power ON.
— —BUS OUT 4 1/0 (T-A1K6D06) ing lines i
132 | If not: Change T-A1L2. _COMMAND TAG 1/0 (T-A1K6D12) 161 Sprg;rf\ic;dthe following lines in the order
Now move the test jumpers and ground: )
133 | The following sequences check the Set —MOVE TAG I/0 (T-A1K6D13) —BUS OUT 7 1/0 (T-A1K6B09)
Pulse command. Reset and load-rewind —~METER OUT 1/0 (T-A1L2P05) —CONTROL TAG I/0 (T-A1K6D11).
the tape unit. Do not make it ready. i
p Y 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 1/0 (T-A1K6D11). (If the capstan
~COMMAND TAG 1/0 (T-ATK6D12) CTACH/BUSY IN (T-A1L2B04)7 This is At the tape s
BUS OUT 3 1/0 (T-A1KE809 .
. uld be
135 | Does ~INTERRUPT 2A (T-A1K2G09) have | Go to Seq 138. approximately 0.1v above ground. 163 'j’O]TVéCH/BUSY IN (T-A1L2B04) about | Go to Seq 167.
a symmetrical square wave at an 148 | Are th tach oul PHASE | Go to Seq 150 —
imate rate of ? ere any tach pulses on on — o to Seq . _ ~ ~
approximate rate of 330 ns B GATED (T_A1L2J12)? 164 | Is —BUSY STATUS (T-A1L2J11) plus? Change T-A1J2.
136 | Is —BUS OUT 3 (T-A1J2S09) plus? Ch T-A1K6.
S { ) plus ange 149 | If not: Change T-A1H2.
137 | If not: Change T-A1J2.
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COMMAND STATUS REJECT (Cont’d)

i Seq Condition/Instruction . Action Seq Condition/Instruction Action
165 | Is +SUM OF TAGS (T-A1L2J13) plus? Change T-A1J2. 182 | Is —DEVICE BUS IN 0 TO DF (A2T2MO04) | Change A2D2; if problem still exists, see
166 | If not: Change T-A1L2. minus? _ Note 7.
183 | Is —TUBO BIT 0 (A2R2S0 lus? .
167 | Turn power off. Connect the capstan Go to 00-030. 2 ( 2503) plus Change A2E2
maotor to the capstan motor control board, 184 | I1s +0 PCT AMPL CTRL TRK 0 (A1H2P11) | Change Y1D2, then Y1Q2.
remove the test jumpers, and check for plus?
tinuity f L2B04 and N2B12 t
?((1)%;"29' yoem o ° 185 [ Is +TUBO BIT 0 (A2R2D12) plus? Change A1H2.
168 | Using the failing commands, set up the | Go to Seq 236. 186 | Is —B BUS 0 ALU2 (A2R2J07) minus? Change AZN2.
CE panel to stop ALU2 after executing 187 | If not: Change A2R2.
TUBODOWN to check for ‘hot" TUBOs.
Rotate selectable register switch to ALU2 188 | Is —DEVICE BUS IN 1 TO DF (A2T2P03) | Change A2D2; if problem still exists, see
Device Bus Out. When the TC stops at minus? Note 7 on 16-163.
this address, check for ‘hot” TUBOs. Are
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 ATH2.
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 A1H2.
170 | If not: Set up the CE panel to stop ALU2 after _ . N
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 (A2T2J10) | 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 —TUBO 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 200 | Is +0 PCT AMPL CTRL TRK 3 Change Y1D2, then Y1Q2.
Backward Status.) (ATH2M11) plus?
173 | Is Byte 23’ Bit 1 ON? Go to Seq 188. 201 Is +TUBO BIT 3 (A2R2D13) plus? Change ATH2.
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 (A2T2M10) | 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 —TUBO BIT 5 (A2R2B10) plus? Change A2E2.
178 | Is Byte 23, Bit 6 OFF? Go to Seq 209. 206 | Is +TUBO BIT 5 (A2R2B09) plus? Change ATH2.
179 | Is Byte 23, Bit 7 ON? Go to Seq 216. 207 | 1s —B BUS 5 ALU2 (A2R2M09) minus? Change A2N2.
180 | Is Sense Byte 23 = hex 00? Check the —TU TAG BIT 6 COMMAND 208 | If not: Change A2R2.
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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16-163

Seq Condition/Instruction Action

209 | Is —DEVICE BUS IN 6 TO DF (A2T2P07) | Change A2D2; if problem still exists, see
minus? Note 7 on 16-163.

210 | Is —TUBO BIT 6 line (T-A2R2G13) minus? | Change A2E2.

211 {Is +0 PCT AMPL CNTRL TRK 6 Change Y1D2, then Y1Q2.
(A1H2P06) plus?

212 | 1s +TUBO BIT 6 (A2R2G12) plus? Change ATH2.

213 | Is —B BUS 6 ALU2 (A2R2U03) plus? Change A2N2.

214 [ If not: Change A1R2.

215 | Is —DEVICE BUS IN 7 TO DF (A2T2P09) [ Change A2D2; if problem still exists, see

minus? Note 7 on 16-163.

216 | I1s =TUBO BIT 7 (A2R2S02) plus? Change A2E2.

217 | Is 40 PCT AMPL CTRL TRK 7 (A1TH2P02) | Change Y1D2, then Y1Q2.

plus?

218 [ Is +TUBO BIT 7 (A2R2MO03) plus? Change ATH2.

219 | Is —B BUS 7 ALU2 (A2R2P13) minus? Change A2N2.

220 | If not: Change A2R2.

221 | Is Byte 23, Bit 0 ON? If the tape control is performing a Read
Backward command, this is a normal
response. A BUS OUT O 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.

222 | Is Byte 23, Bit 1 ON? Go to Seq 188.

223 | Is Byte 23, Bit 2 ON? Go to Seq 193.

224 | Is Byte 23, Bit 2 ON? Go to Seq 198.

225 | Is Byte 23, Bit 4 ON? Normal response to a Set Write; go to
Seq 231.

226 | Is Byte 23, Bit 5 on? Go to Seq 204.

227 | Is Byte 23, Bit 6 ON? Go to Seq 209.

228 | Is Byte 23, Bit 7 ON? Go to Seq 215.

229 | Is the FRU = 007 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.

230 | If not: Recheck Sense Data.
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16-164

hart A Chart C
Seq Condition/Instruction Action ¢
231 | Is —DEVICE BUS IN 4 TO DF (A2T2P11 Change A2D2; if bl till exists, . .
inus? ( ) 9 _ g roviem Stll exists, see When this bit is set with a write-type channel command word, the ALU2 FRU ID sense Hex Tape Unit Tape Unit
minus? Note 7 on 16-163. / | Command ALU2 Stop
byte (byte 23) has the following meaning: Command Bus Out Bus In
232 |1s ~TUBO BIT 4 (A2R2B07) plus? Change A2E2. FRU Bit 0 On: TU failed to set forward status. . 0
: ; e i i 17 08 8
233 | Is +TUBO BIT 4 (A2R2D09) plus? Change ATH2. EES g!t ; 8n1 ?39_ 09"1(;9' is active 'ndTU~ o r 4 was neffect Write ol 0
it n: is in diagnostic mode and Reset command was ineffective. Write T Mark 1F 170 08 08
234 | Is —B BUS 4 ALU2 (A2R2M12) minus? | Change A2N2. (Normal response to LWR.) e ape 7o
. FRU Bit 3 On: Opposite direction—should not be on. Erase Gap 17 170 08 08
235 | If not: Change A2R2. FRU Bit 4 On: Normal response to Write command. Read F d 02 170 40 00
236 | Is the BUS OUT 0 indicator ON? Go to Seq 183 FRU Bit 5 On: Possible—will not cause error. €ad rorwar
s the Indieator - 0 10 >eq - FRU Bit 6 On: Unit Check condition in TU or Reset command was ineffective. Forward Space Block 37 170 40 00
237 | Is the BUS OUT 1 indicator ON? Go to Seq 189. FRU Bit 7 On: Unused—Active BUS IN bit at command time. _
238 | 1s the BUS OUT 2 ind ON? FRU=00: TU failed to respond or failed to recognize BUS OUT bit 4. Forward Space File 3F 170 40 00
s the indicator ? Go to Seq 194. : i i i
q FRU#00: Possible that the TU failed to recognize command tag. Read Backward oc 170 80 80
239 | Is the BUS OUT 3 indicator ON? Go to Seq 199. When this bit is set with a read-type channel command word, the ALU2 FRU ID sense byte
240 | Is the BUS OUT 4 indi ON? coq 2 (byte 23) has the following meaning: Backspace Block 27 170 80 80
s the Indicator - Go to Seq 234, FRU Bit 0 On: Normal response to set read backward. TU is in backward status. Backspace File 2F 170 80 80
241 | Is the BUS OUT 5 indicator ON? Go to Seq 205. FRU Bit 1 On: Gap control is active. ]
. FRU Bit 2 On: TU is in diagnostic mode and Reset command was ineffective. Set Diag (LWR) 8B 170 28 28
242 | Is the BUS OUT 6 indicator ON? Go to Seq 209. FRU Bit 3 On: Opposite direction—should not be on. Set Pulse* 1) 11D 10 2)
243 | Is the BUS OUT 7 indicator ON? Go to Seq 216. FRU Bit 4 On: TU failed to reset write status.
FRU Bit 5 On: Possible—will not cause error. Set Extended Stop* (3) 775(4) 04 04
244 | If not: Recheck symptoms. FRU Bit 6 On: Unit Check condition in TU or Reset command was ineffective. j
FRU Bit 7 On: Unused—Active Bus In bit at command time. * 37E 02 Unit Check
Reset (5) (6)
FRU=00: Normal response to Set Read Forward command.
FRU#00: Possible that the TU failed to recognize the command tag. o
Notes: * Refer to Notes for commands that cause these conditions.
1.  This command is sent to a tape unit after a Rewind/Unload is
initiated or if a Start |/0 is issued to a Not Ready tape unit in
which the Interrupt In line is not previously pulsing. To test . . Chart D
statically, enter a Rewind/Unload command (hex OF). If a Chart B: Tape Unit Commands and Command Status Byte
Rewind/Unload is executed and ROS is set to Stop, the tape
unit will execute the operation. . .
. Line Name Test Point
t Stat Byte B |
2. On Set Pulse commands, the tape control samples the tape unit Bit Command Bus Ou atus Pyte Sus n
Interrupt In line instead of Bus In. Refer to ALD FT131. Ensure 0 |set backward read Normal response to backward read BUS OUT 0 T-A1K6B02
the Interrupt In line has a symmetrical square wave - - BUS OUT 1 T-A1K6BO3
approximately 500 ns wide. 1 Set forward read. Gap control is hot.
3.  This command is issued only on Read Backward or Backspace BUS OUT 2 T-ATK6B04
Block commands in 6250 mode. 2 | Set diagnostic (LWR). TU is in diagnostic mode. BUS OUT 3 T-A1K6B05
4.  If this command is suspected as failure, do a Compare Equal on . . . In at 3
ALU? address 775. 3 | set pulse. gopgfns;'fdd:i:it;’t)lén (hot Bus In a BUS OUT 4 T-A1K6D06
5. The TC does not require any response from the tape unit for a BUS OUT 5 T-A1K6B0O7
Reset command and, therefore, no Command Status Reject can 4 | set writ Write status (normal response to a Write BUS OUT 6 T-A1K6DO7
be set. et wnte. command).
. e . . BUS OUT 7 T-A1K6B09
If active, troubleshoot tape unit first on tape unit logic FT114. Extended stop (hot Bus In at command °
Interchange tape unit signal cable to another TU if possible. If 5 | Set extended stop. time).
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. . Unit check (unit check not being reset in
6 | Reset tape unit. & :
ape unit).
7 | Unused. Positioning.
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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: 8 |Is +SUM OF TAGS (T-A1L2J13) minus Change T-A1J2. 14 | Operate Start switch. Go to Seq 20.
Sense Byte 10, Bit 5 is set when no change is detected in the tach status within a specified during the sync? Does ALU2 IC indicator indicate 63F?
length of time during START DELAY. START DELAY is the interval from the receipt of a _ 04 fail:
MOVE command at the tape unit until the time when the tape is up to speed. S :)SUESEAD GATE (T-A1L2P04) failing to Change T-A1J2. 15 !sdqniyt/ thg U7PGM Data Flow Check Go to Seq 34.
- indicator On?
An Local Storage Register (LSR) WORK3 uses the Read Time pulse to measure the time
between tach pulses generated by the capstan, phototransistor and capstan squaring 10 |Is +Sense Reset plus? Change: 16 | Are only the MTE, ENV, and UPGM Data | Go to Seq 40.
circuit. If 256 bit cells (read time pulses) produced by the Read Time oscillator in the tape ?2:?22;1111 ffOl’ Iwo(;jel's 3‘}:78 ?ﬁ: ";"22 ffor |\|>I/|0:ells ;;53 Flow Check indicators On?
i i i i Y - or Models 3,5, - or Models 3,5,7
$gntézl E(_))ccur without a tach pulse, the microprogram velocity subroutine sets Sense Byte 17 | Are only the WR TGR and UPGM Data Go to Seq 43.
' : 10A | If not; Change T-A1L2, capstan board, capstan Flow Check indicators On?
Tach Start failure can also be set during repositioning if the tach is not detected within a tach, capstan motor. -
specified length of time while reversing direction. 18 | Does the tape control run without errors? | Go to Seq 45.
11 | Are all tape units failing? Go to Seq 13. . ; .
Most Probable Causes: . 19 | not: ?hzrlzgr\lezln order:
The following is a list of the known or components that can cause the problems covered in 11A | Is —MOVE minus? Change: 2 A2H2
this procedure The cards are listed with the highest probability first. Lines with multiple l‘z‘}&gg}g ;or moge:s gg? 1‘2} Eg Ior moge:s ggg :
ht - or Models 3,5, - or Models 3,5,
cards have the same probability. , : 20 |Is EC733838 installed? Go to Seq 23.
Control Unit Tape Unit 12 | If not: If this is a 1x8 switch, go to 18-001,
A.  A2D2 A. BOT/EOT Adjustment (08-580) Chart D and follow the line TAG C MOVE 21 |Is —~LSR DECODE 7B ALU1 (B2D2U06) | Go to Seq 23.
B. A1K2 B. A1L2 back to the origin in the 3803. If this is a pulsing?
C. A1G2 C. A1J2 2x8, 3x8, or 4x8 switch, refer to 18-010 .
D. A2Q2 D. A1L6, A1M2 (Models 4, 6, 8) through 18-013 and follow the 22 | If not: Change B2D2.
A1M2 (Models 3, 5, 7) instructions. Also check BOT/EOT 23 |Is —USEC FREQ (A1K2J07) pulsing? Go to Seq 25.
E. A1TH2 E. Capstan Board voltage checks adjustment. See 08-580.
F. A2E2 F. Capstan Tachometer 24 | If not: : Change A1K2.
G. B2D2 G. Capstan Motor 13 | CE Panel set up (if CE panel fails to ) )
H.  B2M2 with EC733814 H. Check upper stubby bar adjustment operate go to 12-000): 25 |Is —STOP STAT TO DF minus? With EC733814, change B2M2.
B2L2 without EC733814 1. Enable the CE Panel: With EC733814—B2M2U09 Without EC733814, change B2L2.
. A2T2 |. 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 operate Set ROS Mode. 26 |ls —STAT BIT 1 START WR/RD Go to Seq 28.
K. A2N2 2. Turn the meter switch to Disabled, (A2Q2B03) minus?
L. A2H2 then wait for the Intf's Disabled light .
M.  B3K2, B3H2, B3J2, B3L2 to come on. 27 | ¥ not: Change A2Q2.
If this MAP procedure is exhausted, and problem is not fixed, do the following: 3. Turn off the Stop On Control Check 28 | Set ROS Mode Switch to Norm, operate | Go to Seq 30.
and Stop On Data Flow Check ’ -
1. Interchange A2N2 and B2C2. switches. Set ROS Mode, then operate Reset.
2. Change A2H2. 4. Use the Data Entry Select switch to Is l—XO_&JTA BIT 5 ALU2 to DF (A202404}
. ) . ) enter the following commands, in the pusing
Always start with Seq 1 and follow tbe procedure in sequence unless directed otherwise. CE register. Operate the Set CE/Cmpr 29 | If not: Change A2T2.
Remember to END all problem or maintenance calls by going to MAP00-030. switch to load each command:
- . . : 30 |Is —XOUTA BIT 4 ALU2 TO DF Go to Seq 32.
Seq Condition/Instruction Action CMNDT - 88X (LWR) (A1K2D09) pulsing?
1 | Did you come here from 14-011? Go to Seq 11. CMND2 - 8BX (LWR) 31 | If not: Change A1K2.
— CMND3 - 8BX (LWR)
2_|ls ~BUSY STATUS (T-A1L2J11) minus? Change T-A1J2. (B:MNBA' - tBBT:E(l'_:WR) 32 |Is —WRITE CONDITION (A1G2G07) Go to Seq 13 and recheck setup.
3 |1s —INTERFACE DISABLE (T-A1L2B02) | Go to Seq 6. yte Coun e . minus?
plus (0 to +6 v)? Write Data .Go Down - FFO
(X=tape unit address) 33 | If not: ) Change A1G2.
4 |ls —PICK ONLINE RELAY (T-A1L6B10) Change T-A1L6. ]
minus (0 V)? 5. Add jumper between A152G08 and 34 | Set ROS Mode Switch to Norm, operate | Change A1K2.
- , - - 4 A152J08 to allow LWR to terminate Set ROS Mode, turn off the Stop On
5 |If not: Investigate Online/Offline switch. Begin 6. Sot switches: . Control Check and Stop On Data Flow
on ALDFT910. : : Check switches, and operate Start switch.
] ] ] ] Is —6250 BRANCH (A1K2UO05) minus?
6 [ Switch the tape unit OFFLINE.. If -MOVE TAG is not active, go to Seq ALU1/ALU2 switch to ALU2
Set up the field tester for a write, 11. Mple/Single switch to Mple 35 | Is =XOUTA BIT 2 ALU2 TO DF Go to Seq 37.
;tart/tsr:op operatlfon.MOVE TAG ) Display Select switch to IC (A2Q2S11) pulsing?
ync the scope of —
36 | If not: Change A2Q2.
(T-A1J2B09). 7. Rewind tape to load point. S
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.

3803-2/3420
XF1000 | 2735906 See EC 845958
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TACH START FAILURE (SENSE BYTE 10, BIT 5) (Cont’d)

Seq

Condition/Instruction

Action

37

Is +INHIBIT WRITE (A1K2B11) pulsing?

Change A1K2.

38

Is —GATE WRITE (A1G2M10) pulsing?

Go to Seq 13 and recheck setup.

39

If not:

Change A1G2.

40

Set the ROS Mode Switch to Norm,
operate Set ROS Mode, turn off the Stop
On Control Check and Start On Data Flow
Check Switches, and operate the Start
switch.

Is —=TU TAG BIT 7 MOVE (A2E2P13)
pulsing?

Go to 18-001, Chart D, and find out why
MOVE is not reaching the tape unit.

a1

Is —=TU TAG BIT 7 MOVE (A2R2D03)
pulsing?

Go to Seq 13 and recheck setup.

42

If not:

Change A2R2.

43

Set the ROS Mode Switch to Norm,
operate Set ROS Mode, turn off the Stop
On Control Check and Start On Data Flow
Check Switches, and operate the Start
switch.

Is —WR TRIGGER GATE (A1G2P10)
pulsing?

Go to Seq 13 and recheck setup.

44

If not:

Change A1G2.

45

Set the ROS Mode Switch to Norm,
operate Set ROS Mode, turn off the Stop
On Control Check and Start On Data Flow
Check Switches, and operate the Start
switch.

Is —~WC9 (A1G2P04) pulsing?

Go to Seq 47 on 16-171.

46

If not:

Change A1G2.

47

CE Panel set up:

1. Turn off the Stop On Control Check

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 A1S2G08
and A1S2J08.
4. Set switches:

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

5. Operate Reset, then operate START
switch twice.

Note: The UPGM ERROR light may be
on.

3803-2/3420

Seq

Condition/Instruction

Action

48

Set Mple/Single switch to MPLE and
operate Stop/Start switch to START.
Is ~WRITE CNTRO (A1H2S05) pulsing?

Change ATH2.

49

Reload tape unit if tape has pulled off the
reel.

Scope —TACH VELOCITY (A2D2B02).
Does line pulse when operating the Start
switch?

Change A2D2.

50

If not:

Go to 18-001 and find out why BUSY
TACH is not reaching A2D2.

—BUSY TACH Line Test Points

TU LOCATION

A-A2E2U03

-

A-A2E2J11

A-A2E2U07
A-A2E2D12

A-A2E2M12

A-A2E2J04

A-A2E2U04

N oo bs W N

A-A2E2B07

XF1100 | 2735907 See EC 845958
Seq 1 of 2 | Part Number History 1 Sep 79

847298
15 Aug 83
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PE OR NRZI AND GCR VELOCITY CHECKS/CHANGES

16-180

T From 14-000 Seq Condition/Instruction Action Seq Condition/Instruction . A;:tion
ERROR DESCRIPTION: 10 | Set CE panel: 15 | Do all the tape units fail? Change in order:
PE OR NR2ZI 1.  Set Cmpr Reg to 2F0 (HUP2 ALU2). 1. A2D2.

3 5 2. Set Commands 1, 2, 3, and 4 to 2. A2N2.
Velocity Check (Sense Byte 10, Bit 7) perform a write operation on one of 3. A2H2.
The tape control does not check the first four tach pulses after GAP CONTROL becomes the failing tape units.
active. If the tape control counts 24 tach pulses without finding four consecutive tach 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 ROS Mode. Make
Velocity Change During Write (Sense Byte 9, Bit 1) ;ure the gtop ":"" Coé‘rt‘m'kCheik ha"d
Velocity is checked on PE records of more than 220 bytes and NRZI records of more than :o%gvr:m ata Flow Lheck switches
120 bytes. If any tach pulse is out of specification, Velocity Change During Write is set. are | .

’ 4. Set the ALU1/ALU2 switch to ALU2.
GCR (6250) 5. Set the Display Select switch to IC.
Velocity Check (Sense Byte 10, Bit 7) 6. Opgralte Rese't thgn Start (make sure
. . IC indicators indicate 2F0).
The tape control does not check the first tach puise after GAP CONTROL becomes active. i
If the tape control counts 32 half tach pulses without finding one full tach puise in 11 | Set the Display Select switch to BUS IN. | Change in order:
specification, Velocity Check is set. Do indicators 4, 5, 6, 7 indicate correct
it model? (Bit 4 ON indicates 6250 | 1 A2N2:
Velocity Change During Write (Sense Byte 9, Bit 1) :)ap'ei unit model? (B indicates 2. A2M2.
1.
Velocity is checked on 6250 bpi records or more than 824 bytes. If any tach pulse is out of P 3. A2H2.
specification, Velocity Change During Write is set. 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-A1K2 (Models 3, 5, 7) T-A1G2 (Models 4, 6, 8) Bit 6 = 1 Y Y
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 FDO21 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 1x8 subsystem Go to Seq 5. +TUBO BIT 3 A2R2D13
configuration? +TUBO BIT 4 A2R2D09
2 | Does only one tape unit operate correctly | Go to 18-010. +TUBO BIT S A2ZR2B09
th h th and trol? +TUBO BIT 6 A2R2G12
rough one path and one tape contro +TUBO BIT 7 A2R2MO3
3 E:marlzlt?ape units fail from one tape Go to Seq 5. 12A | If not: Go to Seq 13.
4 |Iif 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 8? ~TUBO BIT 2 A2R2D05
I Model its |Goto S ] —-TUBO BIT 3 A2R2G02
6 2?1 aOIKt;\e 3420 Model 5 and 6 tape units o to Seq 10. “TUBO BIT 4 A2R2BO7
—~TUBO BIT 5 A2R2B10
| 7 |Is Velocity Change During Write (Byte 9, Go to Seq 15. —-TUBO BIT 6 A2R2G13
w Bit 1) On? -TUBO BIT 7 A2R2S02
8 | Do all the tape units fail? Go to Seq 10. 14 | If not: Change in order:
If not: Go to Seq 4. 1. A2R2.
2. A2N2.
3803-2/3420
XF1100 | 2735907 See EC 845958 847298
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From 14-000 Seq Condition/Instruction Action Seq Condition/Instruction Action
ERROR DESCRIPTION (Sense Byte 10, Bit 3): 2 | Sync negative on —STAT BIT O TAPE OP TO DF Go to Seq 5. Are the following lines minus while the sync is minus for
This bit is set when data or beginning of record (BOR) has not been detected on a write or (A1K2UO06) and look at —IBG BRANCH (A2D2U13) while the model being used?
write tape mark operation. the sync is minus. IPS 75 125 200 ‘
Most Probable Causes. Does it ever go plus? 13 | _XOUTA BIT 7 ALU2 TO DF Go to Seq 15.
ost | robavle ~auses: . 3 |Is ~TAPE OP A (A1K2B10) the same as the sync? Go to Seq 5. (Y102807) ON OFF  ON
The following is a list of cards that can cause the problems covered in this procedure. The _XOUTA BIT 5 ALU2 TO DF
car(il)s tz;:_et listed with the highest probability first. Lines with multiple cards have the same 4 | If not: Change A1K2. (Y1Q2B10) OFF ON ON
probability.
Control Unit 5 |Is +NRZI (Y1T2J12) plus? Go to Seq 10. Change in order:
14 | If not: 1. A2Q2
A. A2T2 .
. 2. A2L2
B, Y1P2 6 | Check all lines
: Do these lines become active while the sync is minus for .
Tape Unit : Scope +PE MODE (Y1Q2D02) for the proper level during
A. Read/Write Head the proper model and mode being operated? 15 | the time the sync is minus. Go to Seq 18.
Additional Cards Referenced —WRITE SLD LEVEL Y1Q2D12 Is it good?
Control Unit :2528 DENSITY SLD i}ggﬁ,‘,’é —XOUTA BIT 0 ALU2 TO DF (A1K2S13) should be minus
A. A1K2 —PE Y1Q2P05 16 | while the sync is minus if you are in PE mode. Change A1K2.
B. B2E2 —6250 Y1Q2P06 Is this line good for the Mode being operated in?
C. v1a2 -PE Y1Q2M05 Change in order:
D A2Q2 -6250 Y1Q2P04 17 | 1f not: 1. 7202
[ E. A2L2 —-PE Y1Q2M04 ’ 2 A2L2
F. Y1T2 +NRZI Y1Q2U13
S‘ ng +LOW GAIN Y1Q2802 +STAT BIT 2 ALU WR ID BRST (Y1Q2DO06) should be
| ' A2E2 This line is always minus. 18 minus when the sync is minus, except for a portion of the Change Y1Q2
J D2D2 —PE SLD level Y1Q2D03 time during an operation at load point. ’
: Is it ?
K. Y1H2 This line is always plus. s it good
L. A2R2 —SLD "6250 Y1Q2D05 Change in order:
M. Yic2 : 1. A202
N Y1D2 These lines are minus for 75 and 200 ips models. 19 |1 not 2 A2L2
O: A1G2 —PE1 SLD Y1Q2G05-6250 SLDY1Q2D11 .
P. A1E2 SLD The following lines should become minus during the sync,
Tape Unit These lines are minus for 75 and 125 ips models. except for 1, 3, and 4 on a Write Tape Mark operation.
A. T-A1L2 —-6250 SLD . Y1Q2D07-PE2 SLDY1Q2G03 Are they all good?
B. T-A1J2 SLD -BY1Q2BO3MST Zone 1
is line is mi i —TIME SENSE P Y1P2P03
Always start with Seg 1 and follow the procedure in sequence unless directed otherwise. I'Ks line is minus for 125\?1'18228%%;\255{."0(@5' Go to Seq 20. _TIME SENSE 0 Y1P2P09
Remember to END all problem or maintenance calls by going to MAP 00-030. _TIME SENSE TK 5 Y1P2D10
Are all levels correct? 20 | zone 2 Go to Seq 31.
Seq Condition/Instruction Action 7 |ls +P.E. WRITE AND TAPE OP (Y1Q2B12) plus while the | Go to Seq 13. ~TIME SENSE 2 Y1P2G13
. . ) . ) sync is minus? —TIME SENSE 6 Y1P2M12
1 Is this a single tape unit failure? One of the following _TIME SENSE TK 7 Y1P2G12
could cause this problem: 8 |Is —XOUTA BIT 5 ALU1 TO DF (A1K2UO7) minus when Change A1K2. Zone 3
lunger stuck or : i . -
I':;aki%g‘ 9 | not: (1:"‘;';%82'" order: _TIME SENSE TK 4 Y1P2512
« Head is contaminated. 2. B2E2
+ Creased Tape. 10 |Is —~NRZI MODE (Y1Q2S13) plus when the sync is minus? | Change Y1Q2.
+ Tape is sticking. 11 |ls either —XOUTA BIT 4 ALU2 TO DF (A1K2D09) or Change A1K2.
. Card(s) T-A1L2 or —XOUTA BIT 0 ALU2 TO DF (A1K2S13) minus when the
T-A1J2 (Read/Write). sync is minus?
Go to 5A-000 if Model 3, 12 | If not: Change in order:
5, 7. Go to 5B-000 if 1. A2Q2
Model 4, 6, 8. 2. A2L2
1A | Did the failure occur in NRZI mode? Sense Byte 6, Bit 3 Go to Seq 39.
on and Bit 4 off?

3803-2/3420
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NO BLOCK DETECTED ON WRITE/WRITE TAPE MARK (WTM)

16-191

Seq Condition/Instruction Action Seq Condition/Instruction Action Seq Condition/Instruction Action
21 | The following lines should pulse during the sync, except Change the card in the 27 | Check the following lines to see if they match the TUBO 40 | Does +NRZI CHAR GATE (Y1H2S10) go plus at least Change Y1H2
for 1, 3, and 4 on a Write Tape Mark operation. zone that was bad in Seq lines in Seq 22. twice while the sync is minus?
- . -
Are they all good? 20. . Do they match while the sync is minus? 41 |Is —NRZI MODE (Y1C2MO03) minus when the sync is Go to Seq 44
Zone 1 The following cards are Voltage Ov to +6 minus?
. e v !
—DEVICE BUS IN 0 TO DF Y1T2M04 interchangeable: g _
_DEVICE BUS IN P TO DF Y1T2S04 Zone 1—change Y172 -BUS OUT P SECONDARY A2E2GO07 Go to 18-010. 42 |Is either —XOUTA BIT 4 ALU2 TO DF (A1K2DO09) or Change in order.
Zone 2 Zone 3-—change Y1R2 —BUS OUT 1 SECONDARY A2E2B03 sync is minus? 2. A2L2
~DEVICE BUS IN 2 TO DF Y1S2M04 —BUS OUT 2 SECONDARY A2E2B04 43 | 1f not: Change A1K2
pevce ausero ot i usourssoowa  aaene ‘
E(?nEeV'SCE BUS IN 7 TO DF Y1S2D13 :BUS OUT 5 SECONDARY A2E2MO7 44 3\068 +DEGATE f;lRZl SELECT (Y1C2U02) go minus while | Go to Seq 46
~DEVICE BUS IN 3 TO DF Y1R2504 —BUS OUT 7 SECONDARY A2E2U11 45 | if not: Change A2R2
—DEVICE BUS IN 4 TO DF Y1R2D13 28 | If not: Change A2E2.
. . . 46 | Does —STAT BIT 1 START WR RD (Y1C2S11) go minus | Go to Seq 48.
22 | Compare the follo.wmg‘ DEVICE BUS OUT lines with the Go to Seq 52. 29 | Check the following lines to see if they match the TUBO while the sync is minus?
DEVICE BUS IN lines in Seq 21. lines in Seq 22.
Do the same lines pulse while the sync is minus? Do they match while the sync is minus? 47 | f not: Change in order:
1. A2Q2
~TUBO BIT P ATH2U07 Voltage Ov to +5 '
~TUBO BIT 0 A2R2S03 otege Vo T 2 A2
-TUBO BIT 1 A2R2B12 -BUS QUT P A2E2G07 Go to 18-010.
—TUBg BIT 2 A2R2D05 —BUS OUT O A2E2G08 48 | Does —SET NRZI FIRST BIT (Y1C2G03) go minus at least | Change Y1C2 .
_TUBO BIT 3 A2R2G0?2 —BUS OUT 1 A2E2B03 twice while the sync is minus?
—TUBO BIT 4 A2R2B07 —BUS OUT 2 A2E2B04 49 | Is either +PE MODE (Y1D2U04) or +6250 bpi mode Go to Seq 42.
~-TUBO BIT 5 A2R2B10 -BUS OUT 3 A2E2812 (Y1D2UO05) plus while the sync is minus?
—-TUBO BIT 6 A2R2G13 —-BUS OUT 4 A2E2D13
—-TUBO BIT 7 A2R2S02 -BUS OUT 5 A2E2MO7 50 | Sync negative on —NRZI MODE (Y1C2MO03) and assure at | Change Y1D2.
) ] -BUS OUT 6 A2E2MO08 least one of the following lines change level while the
23 |ls this a 1x8 machine? Go to Seq 29. —-BUS QUT 7 A2E2U11 sync is minus.
24 |Is the tape unit being used to troubleshoot the failure, Go to Seq 27. 30 | If not: Change A2E2. Were they good?
physically connected to the tape control being used? —DEVICE BUS IN P TO DF Y1D2U12
o . 31 | Does —IBG BRANCH (Y1P2MO7) go plus and +BLOCK Go to Seq 33. —DEVICE BUS IN 0 TO DF Y1D2U07
25 lCAZhec|-< the following lines to see if they match the TUBO OR ENV LOSS BRANCH (A2D2M08) go minus while the —DEVICE BUS IN 1 TO DF Y1D2U02
ines in Seq 22. o sync is minus? —~DEVICE BUS IN 2 TO DF Y1D2PO05
Do they match while the sync is minus? 2 i o - —DEVICE BUS IN 3 TO DF Y1D2P02
not: ange . —~DEVICE BUS IN 4 TO DF Y1D2J09
Volt Ov t
oltage Ov to +6v —DEVICE BUS IN 5 TO DF Y1D2D13
—BUS OUT P PRIMARY A2E2J07 Go to 18-010. 33 | Does —BOR 27 COMB OR DT BRANCH COND (Y1P2J13) | Go to Seq 35 —DEVICE BUS IN 6 TO DF Y1D2D09
—BUS OUT 0 PRIMARY A2E2G09 become minus while the sync is minus? —DEVICE BUS IN 7 TO DF Y1D2D04
—BUS OUT 1 PRIMARY A2E2D03 .
—BUS OUT 2 PRIMARY A2E2D04 34 | !f not: Change Y1P2. 51 | If not: Go to Seq 22
—BUS OUT 3 PRIMARY A2E2B09 . . .
—BUS OUT 4 PRIMARY A2E2D09 35 _|Is the failure on a Write Tape Mark (WTM) operation? Go to Seq 37. 52 | Does —~GATE WRITE (A2H2D03) go minus while the sync | Go to Seq 54.
—BUS OUT 5 PRIMARY A2E2P07 36 | If not: Change A2D2. is minus?
—BUS OUT 6 PRIMARY A2E2MO9 53 | Does +INHIBIT WRITE (A1G2S12) go plus while th Go to Seq 70
—BUS OUT 7 PRIMARY A2E2P02 37 | Sync positive on —IBG BRANCH (Y1P2MO7) and look at | Change A2D2. At ( g6 plus whtie the sync | 50 10 5eq
‘ +TM CONFIGURATION (Y1P2MO02). Assure +TM
26 | If not: Change A2E2. CONFIGURATION becomes plus during the sync and 54 | Does —GATE WRITE NOT TM (A1H2J06) go minus while | Go to Seq 58.
stays plus until the sync goes negative. the sync is minus?
Is it good? ) )
55 | Is the failure on a Write Tape Mark command? Go to Seq 58.
38 | If not: Change Y1P2. ]
56 | Does —XOUTA BIT 3 ALU1 TO DF (A1G2B03) go minus | Change in order:
39 | Sync negative on ~TAPE OP A (Y1H2D10) and look at Change A2D2. while the sync is minus? 1. A2T2
—FB DATA OR ALL ONES (Y1H2U09). 2. B2E2
Does it go minus at least twice while the sync is minus?
3803-2/3420
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NO BLOCK DETECTED ON WRITE/WRITE TAPE MARK (Cont’d)
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Seq Condition/Instruction Action
57 | If not: Change A1G2.
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 A1G2.
61 | Is the failure in 6250 bpi mode? Go to Seq 67.
62 | Does +WRITE TIME GATE (A1G2GO03) pulse while the Change in order:
sync is minus? 1. A1G2.
2.Y1Q2
3. A1E2
(7-track feature) cards.
63 |[Is —6250 bpi mode (A1G2MO0O7) minus when the sync is Go to Seq 65.
minus?

64 | If not: Change A1G2.

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 (A1K2S13) minus when Change A1K2.
the sync is minus?
69 | If not: Change in order:
1. A2Q2
2. A2L2
70 | Does —STAT BIT 3 DIAGNOSTIC MODE (A1K2G08) or Go to Seq 72.
—STAT BIT 2 TO DF (A1K2U09) go minus while the sync
is minus?
71 | If not: Change A1K2.
72 |lIs the failure on a NRZI Write Tape Mark Command? Change A2R2.
73 | If not: Change in order:

1. A2T2
2. B2E2

3803-2/3420
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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 (BOT) 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
1 | Failure on more than one tape unit? Change A2D2, Y1P2, A2E2.
2 | This is a tape unit motion problem? Go to 6B-000.
3 | If not: Recheck symptoms.
3803-2/3420
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CONTROL STATUS REJECT

16-210

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 ID sense byte 23 has the following meaning:

FRU Bit 0 On:
FRU Bit 1 On:
FRU Bit 2 On:
FRU Bit 3 On:
FRU Bit 4 On:
FRU Bit 5 On:
FRU Bit 6 On:
FRU Bit 7 On:

FRU=00

Normal response to Rewind Unload command.
Spare

High sense level PE - 120%.

Normal response to Set Alternate Density Command.
Low sense level PE - 80%.

Normal response to DSE command.

Normal response to Set Erase command.

Normal response to Rewind command.

Possible that the tape unit failed to recognize a control tag.

FRU/00 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.

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.

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.

2 | In order to analyze the problem offline,

the OLTs 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 1/0 cable.

3. Switch tape unit online to allow
scoping Bus In.

4. Reload and make tape unit Ready.

5. Ground —Control Tag |/0
(T-A1K6D11) and the appropriate Bus
Out pin (See Charts A and F, 16-213)

Sense Byte 23 contains information to

analyze this error.

‘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. A1H2, A2R2 B. Y1Q2

Tape Unit Cards: (single tape unit failures)
Models 4, 6, 8
T-A1M2
T-A1L2
T-A1K6
Models 3, 5, 7
T-A1H2
T-A1L2
T-A1K4
T-A1J2
T-A1C2

pe Control Unit: (Additional Cards Referenced)
A2N2
A2E2
Y1D2
A2D2
A2T2

D. T-A1J2
E. T-A1K2
F. T-A1C2

G. Read Card

mMoOOWRAMOO®» O®P

3 | Are any of the following lines at the level
indicated below?

+Control Tag (T-A1K6D10) minus?
—Command Tag (T-A1K6D09) minus?
—Move Tag (T-A1K6B12) minus?

Change T-A1K6.

4 | Use Charts B, C, and D 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
normal response to a Rewind/Unload
command.

Is +Rwd Unload (T-A1M2D13) plus?

Go to Seq 9.

6 |lIs -}Status Bus 0 (T-A1M2B05) plus? Change T-A1M2.

7 |ls —Bus In 0 (T-A1L2D02) minus? Change T-A1L2.

8 | If not: Remove test jumpers.

9 |!s +Set Rwd Unld Command
(T-A1C2D06) minus?

Change T-A1C2.

10 |Is —Bus Out 0 (T-A1J2D11) minus? Change T-A1K6.

11 | If not: Recheck symptoms. Go to ALD pages to

resolve.

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.

12 | Ground +Tape Present (T-A1C2S08).

13 [Is —Bus Out 0 (T-A1J2D11) plus? See
Note 1.

Change T-A1KB6.

14 |Is +Set Rew Unload (T-A1C2D06) minus? | Change T-A1J2.

2. Special levels = minus (down) level is 0.0 Vdc and plus (up) level is +4.4 Vdc.
3803-2/3420
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Seq Condition/Instruction Action
15 | Is +Status Bus 0 (T-A1TM2B05) minus? Change T-ATM2.
16 |Is —Bus In O (T-A1L2D02) plus? See Note | Change T-A1L2.
2.
17 | If not: Tu