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INTRODUCTION AND SAFETY

SECTION 1
INTRODUCTION AND SAFETY

PURPOSE AND SCOPE OF MANUAL

This manual provides IBM Customer Engineers with information necessary to
perform preventive and corrective maintenance on the 7101 Central Processor
Unit. In addition, the manual contains reference material which will help the
Customer Engineer to analyze malfunctions within this unit.

MANUAL CONTENT

7/1/61

The material in this manual is grouped into six sections. The content of each
section is briefly described below:

Section 1 Introduction and Safety - This section defines the purpose, scope,
content, and format of the manual. In addition, the section contains a brief
analysis of the maintenance plan as illustrated by the frontispiece, a brief
listing of general safety practices, procedures for performing artificial
respiration, and a summary of the personnel safety practices that must be
observed when working on the subject unit.

Section 2 Check Procedures - This section contains the step-by step pro-
cedures that are required to accomplish preventive maintenance tasks.
These procedures (referenced in Index 2-1) are used to execute physical
maintenance and/or to test the performance of the subject unit to determine
and ensure its satisfactory operation. This section also contains addi-
tional procedures which are referenced in the Diagnostic Data section to
help and isolate equipment malfunctions. The material in this section is
preceded by four indexes which cross-reference preventive maintenance
tasks with their associated check procedures and which list the procedures,
illustrations, and tables contained in this section.

Section 3 Diagnostic Data - This section contains reference material

which is intended to assist the Customer Engineer in isolating equipment
malfunctions. The reference material is grouped into categories such as:
physical description; flow, block, and simplified logic diagrams; timingand
sequence charts; lists of indications, switches, and applicable maintenance
programs; and error analysis. The material in this section is preceded by
three indexes which list the information categories, illustrations, and tables

contained in this section.

Section 4 Corrective Procedures - This section contains the step-by-step
procedures that should be used to accomplish electrical and/or mechanical
adjustments and to perform complex removal and replacement operations.
The material in this section is preceded by three indexes which list the in-
formation categories, illustrations, and tables contained in this section.
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Section 5 Customer Engineering Memo's (CEM's) - This section is re-
served for filing Customer Engineering Memo's that relate to the subject

unit.

Section 6 Miscellaneous - This section is reserved for miscellaneous
notes, etc., that the Customer Engineer considers pertinent for mainte-
nance of the subject unit.

MANUAL FORMAT

The page, figure, table, and index coding scheme used in this manual was de-
vised so that new and revised material can be inserted at any point without de-
stroying the existing structure of the manual. Since Customer Engineering
memo's and notes are filed in sequential order in Sections 5 and 6, the coding
scheme described below will pertain only to Sections 1 through 4.

Page Coding

The upper-inner corner of each page in Sections 1 through 4 contains an
alphanumeric code (M3-XX-X) which denotes the following:

Code M3 - specifies the 7030 series of CE reference manuals.
Code XX - specifies the manual number within the series.

Code X - specifies the section within the manual.

The lower-outer corner of each page (except the indexes) in Sections 1
through 4 is reserved for the page number. In Section 1, this corner con-
tains a 1-digit number to specify the consecutive page numbers within this
section. In Sections 2, 3, and 4, this corner contains a hyphenated 2-digit
code which denotes the following:

1st digit - specifies the procedure or category number as per Index
2-2, 3-1, or 4-1.

2nd digit - specifies page number within the procedure or category.

The upper-outer corner of each page (except the indexes) in Sections 1
through 4 is reserved for subject identification. In Section 1, this corner
contains the section title. In the body of Sections 2, 3, and 4, this corner
contains the procedure or category title as per Index 2-2,3-1.0r 4-1. In
the index pages of Secticns 2, 3, and 4, this corner contains the section
number and section title.

2 7/1°61
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The lower-inner corner of each page in Sections 1 through 4 contains the
page release date which is used for revision control purposes.

Figure and Table Coding

The figures and tables contained in Sections 2, 3, and 4 are identified by a
3-digit code (Figure/Table X. X. X) which denotes the following:

1st digit - specifies the section in which the figureor table is contained.

2nd digit - specifies the associated procedure or category within the
section.

3rd digit - specifies the figure or table number within the procedure
or category.

Index Coding

Each index in Sections 2,3, and 4 is identified by a hyphenated 2-digit code
(Index X-X) which denotes the following:

1st digit - specifies the section within the manual.
ond digit - specifies the index number within the section.

MAINTENANCE PLAN ANALYSIS

The approach to preventive and unscheduled maintenance of the 7030 Data Pro-
cessing System is shown and explained graphically in the frontispiece, entitled

MAINTENANCE PLAN. The procedures to be followed in performing each type
of maintenance are briefly described below:

Preventive Maintenance - All scheduled preventive maintenance operations
to be performed on the 7030 Data Processing System are controlled, sched-
uled, and assigned by preventive maintenance (PM) Task Assignment Cards.
When a preventive maintenance task is scheduled for execution, the CE
manager will give the associated PM Task Assignment Card to one of his
men. This card identifies the PM task by a 2-digit number and specifies
which manual of the 7030 series of Customer Engineering Reference manuals
is related to this task. Index 2-1 of the referenced manual identifies which
check procedures are to be executed to accomplish this PM task.

If all of the check procedures associated with a PM task can be performed
satisfactorily, the task is completed when the CE enters all pertinent
information on the Task Assignment Card and returns it to his manager.
However, if a malfunction is detected during the execution of a check pro-
cedure the CE must perform the following:

7/1/61
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Make a tentative diagnosis of the malfunction. This diagnosis can
be based on past experience or on an analysis of scanner infor-
mation, interrupt data, indicators, printouts, etc., and on the
diagnostic data in Section 3 of the associated 7030 CE reference
manual.

Either take corrective action and check the results by executing
an applicable check procedure or execute an appropriate check
procedure to further isolate the malfunction.

Repeat steps 1 and 2,above,until the cause of the malfunction has
been analyzed, corrected, and checked.

Check the equipment under conditions which initally detected the
malfunction. If the equipment still does not operate properly,
repeat steps 1 through 4, above.

Record all pertinent information, such as failure indications, pro-
grams, and check procedures used for error isolation, defective
component type and location, start-stop time, total man-hours,
etc., on a Maintenance Activity Form. If additional space is re-
quired for the report, supplement the above with a Comments
Form. In addition, if components have been replaced, complete

a Failed Parts Return Form which will be sent with the defective
part to the manufacturing plant.

Continue execution of the PM task. If another malfunction is de-
tected, repeat steps 1 through 5, above.

After the PM task has been satisfactorily completed, enter all per-
tinent information on the PM Task Assignment Card and return the
card to the CE manager.

Unscheduled Maintenance

Unscheduled maintenance is generally performed on-line to correct mal-
functions that render the system inoperative for customer use. Whenever
an operational malfunction is detected, the CE should perform the following:

1.

Enter pertinent information concerning the incident in the Oper-

ations Log and record the error information on a Maintenance
Activity Form. Detailed instructions for completing these forms
are contained in the 7030 Data Reporting Procedures manual.

7/1/61
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Make a tentative diagnosis of the malfunction. This diagnosis can
be based on past experience, on an analysis of scanner information,
interrupt data, indicators, printouts, etc., and/or on an analysis of
the diagnostic data contained in Section 3 of the associated 7030

CE reference manual.

Determine whether temporary repairs will make the system oper-
ational for customer use. That is, if the system can be made
operational by bypassing the malfunctioning section of the equip-
ment (e.g., Lookahead level) or by replacing a faulty unit or
section of the equipment (e.g., tape drive, exchange channel, etc.),
then only temporary repairs should be made and the malfunction
should be corrected either on an off-line basis or during the sub-
sequent scheduled maintenance period. If temporary repairs are
feasible, perform them and proceed to step 6. If temporary re-
pairs are not possible, proceed to step 4.

Take corrective action and check the results by executing an
applicable check procedure or execute an appropriate check pro-
cedure to further isolate the malfunction.

Repeat steps 2 through 4, above, until the cause of the malfunction
has been analyzed, corrected, and checked.

To ensure that the temporary or permanent repairs are satis-
factory, check the equipment under conditions which initially de-
tected the malfunction. If the equipment still does not operate
properly, repeat steps 2 through 5, above.

Return the system to customer use, and record all pertinent in-
formation in the Operations Log. If temporary repairs were per-
formed, the incident should not be ''closed out'' on the Maintenance
Activity Form until the malfunction has been corrected.

After the maintenance activity is terminated (on-line, off-line,

or during scheduled maintenance time), record all pertinent in-
formation, such as: failure indications, programs and check pro-
cedures used for error isolation, corrective action taken, defective

.component type and location, start-stop time, total man-hours,

etc., on the Maintenance Activity Form. If additional space is re-
quired for the report, supplement the above with a Comments
Form. If any components have been replaced, complete a Failed
Parts Return Form which will be sent with the defective part to
the manufacturing plant.
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SAFETY

Safety cannot be overemphasized.

M3-04-1

To ensure pers:nal safety and the safety of

co-workers, each CE should make it an everyday practice to observe safety
precautions at all times. All CE's should become familiar with the general
safety practices and procedures for performing artificial respiration that are
outlined in IBM Form 124-0002. For convenience, this form is duplicated

below.

All

CE SAFETY PRACTICES

Customer Engineers are expected to take every safety pre-

caution possible and observe the following safety practices while
maintaining 1BM Equipment:
1. Do not work alone under hazardous conditions or around

equipment with dangerous voltage. Always advise your
Manager if you MUST work alone.

. Remove all power AC & DC when removing or assembling

major components, working in immediote area of power
supplies, performing mechanical inspection of power supplies
and i I h i hine circuitry.

ges in
. Wall box power switch when turned off should be locked in

off position.

. When it is absolutely necessary to work on equipment having

exposed live electrical circuitry anywhere in the machine, the

following precautions must be followed:

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

b. Rings, wrist watches, chains and bracelets shall not be worn.

c. Safety glasses sholl be worn.

d. Only insulated pliers or screwdrivers shall be used.

e. Keep one hand in pocket.

f. When using test instruments be certain controls are set
correctly ond proper capacity, insulated probes are used.

g. Avoid contacting ground potential {metal floor strips,
machine frames, efc.)

. Safety glasses must be worn when working on live equip-

ment, soldering, drilling, driving pins and all other conditions
that may be hazardous to the eyes.

. Special safety instructions for handling Cathode Ray Tubes

and extreme high voltages must be followed as outlined in
CEM's.

. Do not use solvents, chemicais, greases or oils that have not

been approved by IBM.

. Avoid using tools or test equipment that have not been ap-

proved by IBM.

9. Replace worn or broken tools and test equipment.

10. Do not lift mochines or devices weighing in excess of 60 Ibs.

11. All sofety changes must be ordered and installed in the pre-
scribed manner.

12. All safety devices such as guards, shields, signs, etc. shall be
restored after mointenance.

13. Each Customer Engineer is responsible to be certain that ne
action on his part renders product unsafe or exposes hazards
to customer personnel.

14. All machine covers must be in place before machine is re-
turned to customer.

15. Maintain good housekeeping in area of machines while per-
forming and after completing maintenance.

16. Avoid wearing loose clothing that may be cought in moving
machinery.

KNOWING SAFETY RULES IS NOT ENOUGH
OBSERVE THEM —  FOLLOW THEM
USE GOOD JUDGMENT
THINK SAFETY WORK SAFELY

FORM & 24-0002-1

7/1/61
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Standard Technique

LAY VICTIM IN PRONE POSITION
Elbows bent, one hand on the
other. Head on hands, face
to one side. Kneel at victim's
head on either or both knees.

Fingers spread, thumbs
touching, heels of hands
just below a line be-
tween aormpits.

Rock forwardsliowl
until arms ore vertical.
Keep elbows straight.

[/2\ RELEASE
Z 0\ PRESSURE

\'-,.
sl

Rock back siowly. Grasp

Raise arms until tension
victim’s arms just above is felt for maximum
elbows. Continue back- chest expansion. Lower
ward. arms to complete cycle.

REPEAT CYCLE 12 TIMES PER MINUTE

Photcs Courtesy American National Red Cross

. Start |

Artificial Respiration
GENERAL CONSIDERATIONS

diately, S ds Count

Y.
Do not move victim unless abso-
lutely necessary to remove from
danger. Do not wait or look for
help or stop to loosen clothing,
warm the victim or apply stimu-
lants.

. Check Mouth for Obstructions

Remove foreign objects—Pull ton-
gue forward.

. Loosen Clothing — Keep Warm

Toke care of these items after vic-
tim is breathing by himself or when
help is available.

. Remain in Position

After victim revives, be ready to re-
sume respiration if necessary.

. Call a Doctor

Have someone summon medical aid.

. Don’t Give Up

Continue without interruption until
victim is breathing without help or
is certainly dead.

Reprint Courtesy Mine Safety Appliances Co.

Rescue Breathing for Adults
Victim on His Back Immediotely
1. Clear throat of water, food, or

foreign matter.

2. Tilt head back to open air
passoge.

3. Lift jow up to keep tongue out
of oir passage.

4. Pinch nostrils to prevent air
leakage when you blow.

5. Blow until you see chest rise.

6. Remove your lips ond allow
lungs to empty.

7. Listen for snoring and gur-
glings, signs of throat obstruc-
tion.

8. Repeat mouth to mouth
breathings 10-20 times a
minute.

Continue rescue breathing un-

til he breathes for himself.

jnal mouth
~

to mouth
position
Thumb and
finger positions

POWER DOWN ON SIGMA ONLY

1. Turn off AC and DC switches on front of SIGMA maintenance

console (frame 31).

2. Turn off AC and DC switches on front of PDF labeled SIGMA.

3. Turn off CB5 and CB10 on front of PDF.

4. Turn off CB26 and CB30 located (right side facing unit) on PDF.
CB26 de-energizes cube blowers, and CB30 de-energizes all
service outlets, If CB30 is left on, bus 14 will be energized in

frame 31.

CAUTION

-48vdc will be present on emergency-off (EMO) switches
in frames 31 and 28.

5. Tag AC and DC switches turned off on PDF with appropriate

Warning Tags.

1/1/63
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CHECK PROCEDURES

INDEX 2-1. PREVENTIVE MAINTENANCE (PM) TASKS

PM TASK CHECK PROCEDURES
NUMBER PM TASK TITLE TO BE EXECUTED
01 SEVA Reliability (Refer to program writeup)
02 .................. I-Box .............................. (Refer t opmgram wr lteup)
03 .................. SAU Test Pro g r a m ............. e (Refer t oprogram wr ueup)
0; .................. PA UTest Program ............. e (Refer t Oprogram wr ueup)
0.5 .................. 1 Chkr ngram ...................... (Refer t opmgram wr ueup)
(.)t.a. e KC BA1 Mem Ory1 ................... (Refer t Oprogram w.r ueup)
07 .................. Memo r y . 2 ........................... (Refer t Opmgram wr ueup)
o | Box Program with Bias (Refer to program writeup)
(.);) .................. K Pr ,me .................... e (Refer toprogram wmeup)
.1;) .................. Loo kahead ..................... - t;.pm;gr;m wme‘;l;).
11 .................. ;\ Checmr ........................ . (Refer t Oprogram .w.r.iteup).
ST Itersupt (Refer to program writeur)
13 SAU Program with Bias (Refer to program writeup)
W T pAUProgram withBias  (Refer to program writeup)
s  Chkr Progeam with Bias (Refer to program writeup)
lb .................. Memo r y . lwnh . Bias .................. (Refer t opmgram writeup).
17 .................. Memo r y . 2w1th . Bias .................. (Refer t oprogram wr iteup) .
.u; .................. Deleted ................... P

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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CHECK PROCEDURES

INDEX 2-1. PREVENTIVE MAINTENANCE (PM) TASKS (cont'd)

PM TASK CHECK PROCEDURES
NUMBER PM TASK TITLE TO BE EXECUTED
19 Filter Check FR 11-16 2

20 Filter Check FR 17-22 2

21 Filter Check FR 23-28 2

22 Gate Fan Check 3

23 Check Hardware 4

24 Power Supply Check No. 2 of Manual 02

25 Sample Pulse Alignment Check 1

26 Check Clamp Supply Voltage 9

27 Word Driver Tuning, Turn-on Time 7

28 Index Tunnel Diode Storage Tuning Program 6

29 Chk Turn Latitude 15 SA-BD 6

30 Chk Word Driver Outputs Top and Bottom 1

31 Check Strobe and Latch Drivers 8

32 Check Data In 9

33 Chk +12VDC Power Supply Corrective Procedure 2
34 Error Trigger Check 11



M3-04-2 Section 2
CHECK PROCEDURES
INDEX 2-2, CHECK PROCEDURES
PROCEDURE ISSUE
NUMBER PROCEDURE TITLE DATE
1 Sample Pulse Alignment Check 2/1/62
2 Filter Check 7/1/61
3 Gate Fan Check 12/1/61
4 Gate Latch and Slide Check 12/1/61
5 Index Core Storage Check (for CPU 7101, Serial Nos. 1/1/63
30,000-30,005 and 30,007 only)
6 Index Tunnel Diode Storage Tuning Program (for
CPU 7101, Serial Nos. 30,006 and 30,008) 1/1/63
7 Word Driver Tuning Turn-On Time 1/1/63
8 Latch and Strobe Drivers 1/1/63
9 Clamp Supply Voltage 1/1/83
10 Data-In Pulse 1/1/63
11 Error Trigger Check 1/1/63

1/1/63
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CHECK PROCEDURES

INDEX 2-3. LIST OF ILLUSTRATIONS

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
2.5.1 Dropped Bits, Flow Chart 12/1/61
2.5.2 Picked Bits, Flow Chart 12/1/61
2.5.3 Index Core Storage, Simplified Logic 12/1/61
2.5.4 Index Core Storage, Waveforms (1) 12/1/61
2.5.5 Index Core Storage, Waveforms (2) 12/1/61
2.7.1 Word Driver Output Waveshape 1/1/63
2.8.1 Example of Fetch Timing for Index Tunnel Diode

Storage 1/1/63
2.10.1 Example of Store Timing for Index Tunnel Diode

Storage 1/1/63
2.10.2 Tunnel Diode Array Card Inputs 1/1/63

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo eoe

1/1/63



M3-04-2 Section 2
CHECK PROCEDURES

INDEX 2-4. LIST OF TABLES

TABLE ISSUE
NUMBER TABLE TITLE DATE
2.1.1 CPU Sample Test Points 2/1/62
2.5.1 SA Groups 12/1/61
2.5.2 Index Core Storage Array Test Points 12/1/61
2.7.1 Word Driver, Test Points 1/1/63
2.8.1 Latch Drivers, Test Points 1/1/63
2.8.2 Strobe Drivers, Test Points 1/1/63
2.10.1 Bit Driver, Test Points 1/1/63
2.11.1 Sigma Errors 1/1/63

................................................................................

1/1/63
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SAMPLE PULSE ALIGNMENT CHECK

DESCRIPTION

This procedure is used to check the alignment of the clock sample pulses in the
7101 Central Processor Unit (CPU) of the 7030 Data Processing System (DPS),
Serial No. 30, 004 and higher. Basically, the test compares various CPU
sample pulses for coincidence with a delayed clock reference pulse. The out-
put of the master oscillator is sent through a fixed-value delay line into a 40-
foot cable which terminates in a portable terminator box. The output of this
box is displayed on the lower beam of a dual-beam oscilloscope, and the sample
pulse to be tested (table 2.1.1) is displayed on the upper beam of this oscillo-
scope. All sample pulses throughout the CPU should be coincident with the
delayed clock reference pulse (+ or - 10 nanoseconds) except as noted in table
2.1.1,

EQUIPMENT

Oscilloscope - Tektronix type 551 dual-beam, with type 53/54L, fast-
rise, calibrated preamplifiers

Sample Pulse Alignment Tool (P/N 5230780)

PROCEDURAL STEPS

6/15/62

1. Allow warmup period of 30 minutes for CPU and oscilloscope.
2. Set up CPU timing test on 7101 CE console:

a. Set Load Index (LX) instruction into both half-words of
PANEL KEYS.

b. Set MAINT MOD level switch to DOWN position.
c. Set RPT INST level switch to DOWN position.

d. Set TIME CLOCK level switch to DOWN position.
e. Set IRPT level switch to DOWN position.

f. Set INH SCAN level switch to DOWN position.

g. Depress MASTER (Reset) pushbutton.

h. Depress START (Clock) pushbutton.

i. Depress START (Program) pushbutton.

1-1




SAMPLE PULSE ALIGNMENT CHECK

1-2

During latter part of warmup period, check sample pulses at
their measurement points for rise time, shape, and voltage
level. Open cables and bad card or card socket contacts may
affect timing on lines other than those directly involved.

After warmup period, compensate oscilloscope probes, using
internal oscilloscope calibrator.

Remove jumper between pins A and J of card socket 12A1C03,
and insert alignment tool drape cable paddle into card socket
12A1C23.

Connect lower-beam oscilloscope probe to output of alignment
tool. This signal, obtained from a raw clock pulse delayed by a
fixed-value delay line (contained in location 12A1C03) and 40
feet of cable, represents the clock reference pulse.

Connect upper-beam oscilloscope probe to sample test point to
be checked (table 2.1.1). All sample pulses throughout the CPU
should be coincident with clock reference pulse (+ or - 10 nano-
seconds) except as noted in table 2.1.1.

If sample pulse being checked does not coincide with clock ref-
erence pulse, change tap point of delay line on load point delay
card to correct this condition (table 2.1.1). If sample pulse is
not delayed at load point, change tap point of delay line on clock
delay card (table 2.1.1).

After all points indicated in table 2.1.1 have been checked and
corrected, remove reference pulse drape cable paddle from
test socket, and replace jumper wire between pins A and J of
card socket 12A1C03A.

M3-04-2
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Date:

wgpt/Lov) :

October 16, 1962
DP Customer Engineering 900-4
Poughkeepsie, Extension 4242-M

[

|

—J

DDJ
AN

bject and/or

Reference:

To:

Sample Pulse Alignment Tool (P/N 5230780)

Mr. S. J. Murray
Customer Engineering
Oakland, California

There is no ""standard fixed value" delay because each Stretch machine
varies slightly in timing.

You can find this exact delay by measuring the difference between the raw
clock output and the driven sample pulses. A standard VB (P/N 371782)
capped to this value can then be used with the sample pulse alignment tool
for checking pulses.

If we can be of further assistance, please advise. -
ey ,///
" /M. K. Muller

Technical Operations Manager

MKM:jjm

MO 2-8416-6
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TABLE 2.1.1. CPU SAMPLE TEST POINTS

SAMPLE PULSE ALIGNMENT CHECK

6/15,/62

Sample Test Point Type | Type Load Point Delay Card Clock Delay Card
Location Logic Line | Pulse Location Logic Location Logic
11A2F26C 11.12.02.1 -p ABAB | 11A2E28 11.12,01.1

-180
11A2K24F 11.12,02.1 +N ABAB 12A1C05 11.07.02.1
‘11A2H21F 11,12.02.1 -P ABAB | 11A2F24 11.12.02.1 12A1C05 11.07.02.1

11A2F23 11.12.02.1

11A2J21B 11.12.02.1 +N ABAB 12A1C05 11.07.02.1
11A2F27F 11.12.02.1 +N ABAB | 11A2E28 11.12,01.1

-180
11A2G22F 11.12.02.1 +N ABAB | 11A2G26 11.12.02.1
12A4D24B 11.12,03.1 +N SABR . 12A1C06 11.07.02.1
13A4A09B 27.09.07.1 -P SAR 16A4H03 28.46.13.1 12A1B11 11.07.02.1
13B3A27B 21.50.01.1 -P SAC 16A4G11 28.46.12.1 12A18B20 11.07.04.1
13A4E05G 27.09.07.1 +P DLY'D| 17B4G28 28.68.91.1

SAC
14A1J25B 22.09.01.1 -P SAC 16A3D27 28.46.12.1 12A1B20 11.07.04.1
14A1J27G 22.09.01.1 -P SABR 16A4G03 28.46.11.1 12A1B07 11.07.02.1
14B1G27B 24.00,07.1 +P SBC 16A4H08 28.46.14.1 12A1B25 11,07.04.1 |
14B1HO05B 22.09.01.1 -P SAC 16A3E27 28.46.12.1 12A1B20 11.07.04.1
14B1H03G 22,09.01.1 -P SABR 16A4G04 28.46.11.1 12A1BO7 11.07.02.1 ;
15A3B18C 28.20.25.1 +N SABR 15B3D22 28.27.71.1 12A1B08 11.07.02.1 ‘
15A3A20C 28.20.26.1 +N SABR 15B3B08 28.27.71.1 12A1B08 11.07.02.1 |
15A3A21B 28.20,25.1 +N SAR 15B3B12 28.27.70.1 12A1B12 11,07.02.1
15A3B22B 28.20,26.1 +N SABR 15B3B11 28.27.70.1 12A1B08 11.07.02.1
15A3A25B 28.20.25.1 +N SAC 15B3B21 28.27.70.1 12A1B19 11.07.04.1
15A3A16B 28.20.27.1 +N 'SBC i5B3B06 28.27.71.1 12A1B24 11.07.04:1
15B3A27B 28.27.70.1 +N SAC 15B3B24 28.27.70.1 12A1B19 11.07.04.1 5
15B3A25B 28.27.70.1 +N SAC 15B3A23 28.27.70.1 12A1B19 11.07.04.1
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SAMPLE PULSE ALIGNMENT CHECK

TABLE 2.1.1. CPU SAMPLE TEST POINTS (cont'd)

M3-04-2

Sample Test Point Type| Type Load Point Delay Card Clock Delay Card
Location Logic Line | Pulse | Location Logic Location Logic
15B3C21B | 28.27.71.1 +N SBC 15B3B18 28.27.71.1 | 12A1B24 11.07.04.1
15B3C24B | 28.27.71.1 +N SBC 15B3C18 28.27.71.1 12A1B24 11.07.04.1
15B3D27B | 28.27.71.1 +N SABR | 15B3C26 28.27.71.1 | 12A1B08 11.07.02.1
15B3D25C | 28.27.70.1 +N SABR | 15B3B25 28.27.70.1 12A1B08 11.07.02.1
15B3A21H | 28.27.70.1 +N S?OC 15B3D21 28.27.70.1 | 12A1BI19 11.07.04.1

+
16A3C21B | 28.46.12.1 +N SAC 16A3B27 28.46.12.1 | 12A1B20 11.07.04.1
16A4D02B | 28.46.11.1 +N SABR | 16A4G06 28.46.11.1 12A1B07 11.07.02.1
16A4D04B | 28.46.13.1 +N SAR 16A4G10 28.46.13.1 12A1B11 11.07.02.1
16A4D09B | 28.46.15.1 +N SBR 16A4H10 28.46.15.1 12A1C11 11.07.02.1
16A4D06B | 28.46.14.1 +N SBC 16A4H06 28.46.14.1 12A1B25 11.07.04.1
16A4E03B | 28.46.13.1 +N SAR 16A4HO02 28.46.13.1 12A1B11 11.07.02.1
16A4E06B | 28.46.14.1 +N SBC 16A4HO7 28.46.14.1 | 12A1B25 11.07.04.1
16A4E09B | 28.46.14.1 +N SBC 16A4HO5 28.46.14.1 12A1B25 11.07.04.1
16A4F11B | 28.46.11.1 +N SAR 16A4G07 28.46.11.1 12A1B07 11.07.02.1
16B4C11F | 28.51.21.1 +N SAR 16A4GO08 28.46.13.1 | 12A1B11 11.07.02.1
16B4C18B | 28.51.22.1 +N SAC 16A3B26 28.46.12.1 | 12A1B20 11.07.04.1
16B4C17B | 28.51.22.1 +N SBC 16A4H04 28.46.14.1 | 12A1B25 11.07.04.1
16B4F18F | 28.51.24.1 +N SAR 16A4G09 28.46.13.1 | 12A1B11 | 11.07.02.1
17A3B21B | 28.68.12.1 +N SAR 17B4A17 28.68.12,1 | 12A1CO07 11.07.02.1
17A3B19B | 28.68.13.1 +N SBC 17B4A18 28.68.13.1 12A1B27 11.07.04.1
17A3C18B | 28.68.15.1 +N SABR | 17B4A25 28.68.15.1 | 12A1B09 11.07.02.1
17A3C16C | 28.68.14.1 +N SBC 17TB4A24 28.68.14.1 | 12A1B27 11.07.04.1
17A3C21B | 28.68.11.1 +N SAC 17B4A14 28.68.91.1 | 12A1C21 11.07.04.1
17A3C25B | 28.68.11.1 +N SAC 17B4A13 28.68.91.1 | 12A1C21 11.07.04.1
17A3D27B | 28.68.19.1 +N SABR | 17B4A27 28.68.19.1 12A1B09 11.07.02.1
17B2K08B | 28.68.15.1 +N SABR | 17B2K27 28.68.15.1 12A1B09 11.07.02.1
17B2K07B | 28.68.12.1 +N SAR 17B2K19 28.68.12.1 12A1C07 11.07.02.1
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TABLE 2.1.1. CPU SAMPLE TEST POINTS (cont'd)

SAMPLE PULSE ALIGNMENT CHECK

Sample Test Point Type | Type Load Point Delay Card Clock Delay Card
Location Logic Line | Pulse | Location Logic Location Logic
17B2K03B | 28.68.91.1 +N SAC 17B2K15 28.68.91.1 | 12A1C21 11.07.04.1
17B2K05B | 28.68.91.1 +N SAC 17TB2K16 28.68.91.1 | 12A1C21 11.07.04.1
17B4A08B | 28.68.19.1 +N SABR | 17B4A28 28.68.19.1 | 12A1B09 11.07.02.1
17B4A07B | 28.68.14.1 +N SBC 17B4A22 28.68.14.1 | 12A1B27 11.07.04.1
17B4A05B | 28.68.13.1 +N SBC 17B4A21 28.68.13.1 | 12A1B27 11.07.04.1
18A3HO05B | 38.71.05.1 +N SABC | 19B3B10 38.71.01.1 | 12A1B16 11.07.03.1
18A3G26B | 38.71.06.1 +N SABR | 19B3D08 38.71.04.1 | 12A1B10 11.07.02.1
18A3H03B | 38.71.05.1 -P SABC | 19B3A06 38.71.01.1 | 12A1B16 11.07.03.1
18B1K26B | 38.71.08.1 +N SABC | 19B3EO5 38.71.01.1 | 12A1B16 11.07.03.1
18A4E22B | 38.71.06.1 -P SABR | 19B3DO07 38.71.04.1 | 12A1B10 11.07.02.1
18B4A02B | 38.71.07.1 +N SABC | 19B3E0O4 38.71.01.1 | 12A1B16 11.07.03.1
18B4A08B | 38.71.13.1 +N SBC 18B4B07 38.71.13.1 | 12A1C14 11.07.04.1
18B4A12B | 38.71.11.1 +N SABR | 19B3A0S8 38.71.04.1 | 12A1B10 11.07.02.1
18B4A15B | 38.71.11.1 +N SAC 19B4B09 38.71.11.1 | 12A1C22 11.07.04.1
18B4A18B | 38.71.09.1 +N SABC | 19B3A07 38.71.03.1 | 12A1B16 11.07.03.1
18B2G08B | 38.71.10.1 +N SABC | 19B3B09 38.71.01.1 | 12A1B16 11.07.03.1
18B4C04C | 38.71.10.1 +N SABC | 19B3F04 38.71.02.1 12A1B16 11.07.03.1 ¢}
19A2D03B | 31.30.03.1 -P SABR | 19B3A12 38.71.04.1 | 12A1B10 11.07.02.1
19A2F08B | 31.30.02.1 -P SABC | 19B3B07 38.71.01.1 12A1B16 11.07.03.1
19B1J22B 38.71.02.1 +N SABC | 19B3B15 38.71.02.1 { 12A1B16 11.07.03.1
19B1KO03B | 38.71.02.1 +N SABC | 19B3D03 38.71.02.1 | 12A1B16 11.07.03.1
19B1D13C | 38.71.13.1 +N SABR | 19B1D14 38.71.13.1 | 12A1B10 11.07.02.1
19B2F17B | 38.71.02.1 +N SABC | 19B3B14 38.71.02.1 12A1B16 11.07.03.1
19B2J22H 38.71.13.1 +N SAC 18B4A07 38.71.11.1 | 12A1C22 11.07.04.1
19B2K04B | 38.71.04.1 +N SABR | 19B3A15 38.71.04.1 | 12A1B10 11.07.02.1
19B4A08C | 38.71.03.1 +N SABR | 19B3B12 38.71.03.1 | 12A1B16 11.07.03.1
19B4A26C | 38.71.03.1 +N SABC | 19B3B11 38.71.03.1 | 12A1B16 11.07.03.1
19B4C23H | 38.71.13.1 +N SBR 12A1B26 11.07.04.1
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SAMPLE PULSE ALIGNMENT CHECK

TABLE 2.1.1. CPU SAMPLE TEST POINTS (cont'd)

M3-04-2

Sample Test Point Type| Type Load Point Delay Card Clock Delay Card
Location Logic Line | Pulse Location Logic Location Logic
20A2E17C 34.08.02.1 +N SABC 19B3B06 38.71.01.1 12A1B16 11,07.03.1
20B2G25B 31.30.01.1 -P SABC 19B3B08 38.71.01.1 12A1B16 11.07.03.1
20B2G25G | 31.30.01.1 -P SABR 19B3A13 38.71.04.1 12A1B10 11.07.02.1
21B2J12G 53.06.40.1 -P A-A-A | 21B2H12 53.06.40.1 12A1C10 11.07.04.1

‘ 21B2E13H 53.06,40.1 -P A-A-A | 21B2J07 53.06.40.1 12A1C10 11.07.04.1
' 21B2F05G 53.06.40.1 +N A-A-A | 21B2J08 53.06.40.1 12A1C10 11.07.04.1
21B4J08B 53.06.40.1 -p A-A-A | 21B4J10 53.06.40.1 12A1C10 11.07.04.1
21B2J12A 54.48.02.1 -P ABAB 12A1C19 11.07.03.1
22A4C07H 56.60.01.1 -N EARLY 12A1B22 11.07.04.1
A
22A2J16B 56.61,01.1 +N B-A 12A1C27 11.07.04.1
TIME
22A4A08B 56.62.01.1 +N A-A-A _ 12A1C22 11,07.04.1
22B4F22B 54.26,01.1 -P ABAB | 25B1C27 61.04.90.1 12A1B18 11.,07.03.1
23A2K04A 51.02.01.1 +P ABAB 12A1C18 11.07.03.1
23B1J09B 51.52,03.1 +N ABAB | 23B1J06 51.55.10.1 12A1B17 11.07.03.1
23B2K13B 51.52.01.1 +N ABAB | 23B2J12 51.55.10.1 12A1B17 11.07.03.1
23B2J02B 51.55.01.1 +N ABAB | 23B2J03 51.55.10.1 12A1B17 11.07.03.1
23A4D05H 51.56.20.1 -P A-A-A 12A1C15 11.07.04.1
23A2K09B 59.95.01.1 +N ABAB | 23A2K11 59.95.01.1 12A1C18 11.07.03.1
23A4E2TF 59.95.01.1 +N ABAB | 23A4G16 59.95.01.1 12A1E10 11,07.02.1
24A2F04C 59.11.01.1 -Pp ABAB | 25B1B14 61.04.88.1 12A1B18 11.07.03,1
24A4B20F 48.10.03.1 +N ABAB | 24A1F22 48.10.03.1 12A1B18 11.07.03.1
24A1E25B 48.10.05.1 +N ABAB | 24A1E23 48.10.05.1 12A1B18 11.07.03.1
24A1F25B 48.10.05.1 +N ABAB | 24A1F23 48.10.05.1 12A1B18 11.07.03.1
24A1B13C 48.10.05.1 -N ABAB | 24A1B14 48.10.05.1 12A1B18 11.07.03.1
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TABLE 2.1.1. CPU SAMPLE TEST POINTS (cont'd)

SAMPLE PULSE ALIGNMENT CHECK

Sample Test Point Type| Type Load Point Delay Card Clock Delay Card
Location Logic Line | Pulse Location Logic Location Logic
25A4C15B | 61.04.04.1 +N ABAB |[25B1C19 61.04.91.1 12A1B18 11.07.03.1
25A2G12B | 61.04.02.1 +N ABAB |25Bl1C21 61.04.91.1 12A1B18 11.07.03.1
25A3G15B | 61.04.03.1 +N ABAB {25B1C20 61.04.91.1 12A1B18 11.07.03.1
25A3J04C 61.02.73.1 +N ABAB |25B1D21 61.04.88.1 12A1B18 11.07.03.1
25B1J13B 61.04.05.1 +N ABAB |[25B1D20 61.04.88.1 12A1B18 11.07.03.1
25B1K13B | 61.04.05.1 +N ABAB |[25B1D27 61.04.91.1 12A1B18 11.07.03.1
25B3B21F | 37.81.02.1 -P ABAB |[25B3B18 37.81.02.1 12A1F08 11.07.02.1
25A1J13B 61.04.01.1 +N ABAB (25B1C22 61.04.91.1 12A1B18 11.07.03.1
25A3J15G 61.01.78.1 +N EARLY |25B1D26 61.04.91.1 12A1B18 11.07.03.1

SAMPLE
(60)
25A3J25H 61.02.50.1 +P NOT 25B1B24 61.04.91.1 12A1B18 11.07.03.1
CLOCK
26A1J26D 61.90.11.1 +N ABAB |25B1B25 61.04.90.1 12A1B18 11.07.03.1
26A3J27D 61.90.11.1 +N ABAB |[25B1C25 61.04.90.1 12A1B18 11.07.03.1
26B1J26D 61.90.12.1 +N ABAB |[25B1C24 61.04.90.1 12A1B18 11.07.03.1
26B4F22D | 61.90.12.1 +N ABAB |25B1C23 61.04.90.1 12A1B18 11.07.03.1
27A4B17B | 61.91.21.1 +N ABAB |25B1C26 61.04.90.1 12A1B18 11,07.03.1
27B1D20C | 61.81.66.1 +N ABAB |25B1B26 61.04.90.1 12A1B18 11.07.03.1
28B1G23D | 66.21.01.1 +N MPY 25B1D25 61.04.91.1 12A1B18 11.07.03.1
AB
28B3D23D | 66.21.01.1 +N MPY 25B1D24 61.04.91.1 12A1B18 11.07.03.1
AB
28A4J17B 68.11.01.1 +N MPY 25B1B27 61.04.90.1 12A1B18 11.07.03.1
AB
28B2D07B | 28.64.05.1 +N SAC 17B2K21 28.68.91.1 12A1C21 11.07.04.1
28B2D06F | 28.64.04.1 +N SBC 17B2K24 28.68.13.1 12A1B27 11.07.04.1
28B2F04F | 28.64.05.1 +N SAR ' |17B2K18 28.68.12.1 12A1C07 11.07.02.1
Note: This table is for CPU 7101, Serial No. 30,004 and higher.
1-7
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M3-04-2 FILTER CHECK

DESCRIPTION

This procedure is performed to check the air filters in the specified CPU
frames for dust, dirt, and damage.

PROCEDURAL STEPS

1. Visually check air filters in the CPU frames specified by
the PM Task Card.

2. Remove dirty or damaged filters by unscrewing five filter
retaining plate screws on the blower assembly. Vacuum-
clean salvageable filters, and replace damaged filters
(P/N 5203249).

3. Install filters, with the arrow on filter pointing toward
blower assembly. Replace filter retaining plate and screws.

2-1
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M3-04-2

DESCRIPTION

This procedure is performed to check the fans in gates B2 through B8 and

GATE FAN CHECK

A7 of the 7101 CE console.

PROCEDURAL STEPS

12/1/61

1.

2.

10.

11.

12.

Open gates and visually check that fans are operating.

Check that the screen covering the fan is not pushed in toward
the fan blades. If it is, straighten it so that fan blades have
maximum clearance.

If a fan does not operate properly, turn off power to fan.

a. If assembly is old type (fan mounted inside plenum) proceed
to step 4.

b. If assembly is new type (fan mounted outside of plenum) proceed
to step 7.

Disconnect power plug to fan.

Remove two bolts holding assembly to frame.

Install new assembly (P/N 597152). Secure with two bolts to frame.

Proceed to step 12.
Disconnect power plug to fan.
Remove four screws holding fan to assembly.

Remove fan guard assembly from old fan by removing four bolts
holding guard to fan.

Install fan guard assembly on new fan (P/N 597300) with four bolts.
Secure fan to assembly with four screws.

Connect power plug and turn on power to fan.

3-1




M3-04-2 GATE LATCH AND SLIDE CHECK

DESCRIPTION

This procedure is performed to check the adjustment and condition of the
gate latches and slides and to lubricate the gate slides.

PROCEDURAL STEPS
1. Check that the gates slide without binding or sticking. Check
that the gate casters do not touch the floor when the gates are
travelling on the tower caster.
9. Lubricate the slides with IBM # 6 oil. Use the oil sparingly.
3. Check that the latches operate properly.
4, Check the unit for overall cleanliness.

5. For mechanical adjustments refer to General Reference Manual (01),
page 7-21, mechanical adjustments of a 20-inch frame.
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M3-04-2 INDEX CORE STORAGE CHECK

DESCRIPTION

This procedure checks the ability of the index core storage section to
write and read 1's and 0's in all bit positions from the Sigma console.
PROCEDURAL STEPS
1. [Initial Setup
a. Maintenance mode active.
b. Time clock disabled.
c. All other switches off or neutral.
2. Write 1's in all indexes in all bits.
a. Address keys = 208.
b. Panel key set 01 and 10 to UP.
c. Master Reset.
d. Start Clock.
e. Store. NOTE: W register should now equal 208.

£ Consecutive Store 15 times. NOTE: W register should
step from 208 to 378.

3. Read 1's from all indexes.
a. Address keys = 208.
b. Master Reset.
c. Start Clock.
d. Display.
Note
The W register should now = 20g. Index Register
0 is now displayed in both the X register and 1Y

register. All bits should be 1's. Record failures.

e. Consecutive Display 15 times.
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INDEX CORE STORAGE CHECK

5-2

Note
The W register should step from 20g to 37g.
The index registers are displayed in both the
X register and 1Y register. The 2Y register
contains the previous display. All bits should
be 1's. Record the failures.

f. If any errors occur refer to the flow chart, Figure 2.5.1, and
Step 8 for isolation of the error,

Write 0's (data) in all indexes, the same as write 1's (Step 2)
except that:

Step 2b = Panel key set 01 and 10 DOWN.

Read 0's (data) in all indexes, the same as read 1's (Step 3)
except that:

a. All data bits should be 0's.

b. For Step 3f refer instead to the flow chart, Figure 2.5.2, and
Step 8 for isolation of the error,

Write 0 parities in all indexes, the same as write 1's (Step 2)
except that:

a. Step 2b for Panel key set 01 and 10 = NEUTRAL.
b. Step 2b for Panel keys 17, 23, 27, 31, 49, 55, 59, 63, = SET.

Read 0 parities from all indexes, the same as read 1's (Step 3)
except that:

a. All parity bits should be 0.

b. For Step 3f refer instead to Figure 2.5.2 and Step 8 for errors.

IF no errors have occurred above in Steps 1 through 7, proceed to
Step 9. The following Step 8 is used in conjunction with the flow
charts for scoping the index core storage circuits.

Cycling on single index for scoping.
a. Perform the initial setup as in Step 1.

b. Set the panel key set 01 and 10 UP or DOWN when scoping
for dropped or picked bits respectively.

M3-04-2
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INDEX CORE STORAGE CHECK

Note

If a picked parity bit is being scoped, set the panel
key set 01 and 10 to the neutral position and enter
the pattern in the panel keys as in Step 6.

. Set the address keys to 40g.
. Store (Master reset, start clock and store, W register = 20).

. Set the panel key set 01 and 10 to the neutral position and

set the panel keys to:
0-31 LX §X°? Bits 12 and 27 SET, 19-22 = IX

32-63  SX $X? 41 Bits 44, 49, 55, and 59 SET
Bits 51-54 = IX

. Set repeat instruction active.
. Master reset.

. Start clock.

Enter the instruction.
Program start.
Note

The ""run'' indicator should now be on and the
''inactive'' indicator off. Scope the circuits in-
dicated as failinginthe flow charts. Scope points
are listed in Table 2.5.2. The oscilloscope set-
up, waveforms, and timing are shown in Figures
2.5.3 and 2.5.4.

Time clock check
a. Set the maintenance mode active,
b. Set the time clock disable inactive.

c. Set the time clock test active.



INDEX CORE STORAGE CHECK M3-04-2

d. Master reset.
e. Start clock.
Note
The interval timer and time clock should now be
visible in the X register. If errors occur, look
for erratic stepping of the X register. Read,

write, and clear oscilloscope points are on
Table 2.5.2.
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M3-04-2 INDEX CORE STORAGE CHECK
TABLE 2.5.1. SA GROUPS
14B4A07 & AO8 14B4A07 & A09 14B4A06 & C10
Group Group Bit Group Group Bit Group Group
Bit 3 4 5 6 1 2
0 X 24 X 46 X
1 X 25 X 47 X
2 X 26 X 48 X
3 X 27 X 49 X
4 X P24-27 X P32-49 X
5 X 28 X P46-49 X
6 X 29 X 50 X
7 X 30 X 51 X
8 X 31 X 52 X
9 X P28-31 X 53 X
10 X 32 X 54 X
11 X 33 X 55 X
12 X 34 X P50-55 X
13 X 35 X 56 X
14 X 36 X 57 X
15 X 37 X 58 X
16 X 38 X 59 X
17 X 39 X P56-59 X
PO-17 X 40 X 60 X
18 X 41 X 61 X
19 X 42 X 62 X
20 X 43 X 63 X
21 X 44 X P60-63 X
22 X 45 X
23 X
P18-23 X
12/1/61 5-5




INDEX CORE STORAGE CHECK

TABLE 2.5.2. INDEX CORE STORAGE ARRAY TEST POINTS

M3-04-2

Inhibit Inhibit Inputs for
Bit Output at H Sense Bit Output at H Sense Timing
0 14B2 D03 14B4A10Y | 33 14B2 E15 | 14B4C19V|CLEAR | 14Bl G18E
1 " EO03 " OALQV | 34 " F15 " A20Y|WRITE | 14Bl1 G19E
2 " FO03 " AllY | 35 " D16 " A20V|READ 14B1 G20E
3 '* D04 " AllV | 36 " E16 " C20Y|INHIBIT | 14B1 E27E
4 ' E04 " Cl1ly | 37 " F16 ' C20V|INHIBIT | 14B1 F27E
6] " FO04 " Cliv| 38 " D17 " A21Y|STROBE| 14B4 C09B
6 " D05 "A12Y | 39 " E17 "OA21V
7 " EO0S " Al2V | 40 "OF17 " C21Y
8 " FO05 " Cl2Y | 41 " D18 " C21V
9 " D06 " Cl2v | 42 " E18 " A22Y
10 " EQ06 " A13Y | 43 ' F18 " A22V| Drivers 14B1
11 " FO06 " Al13V | 44 " D19 " C22Y Output at H
12 " DO7 " C13Y | 45 v E19 " C22V|Address|Read|Write|Clear
13 " EO07 " Cl1l3V | 46 " F19 ' A23Y| TC H11|J11 |K11
14 " FO07 " Al4Y | 47 " D20 " A23V 0 H12}J12 |K 12
15 '* D08 " Al4V | 48 " E20 " C23Y 1 H13|J13 |K13
16 " EO08 " Cl4Y | 49 " F20 " C23Vv 2 H14|J14 | K14
17 " FO08 " C14V | 32-49 ' D21 " A24Y 3 H 15{J 15 |K 15
0-17 " D09 " Al5Y| 50 " E21 ' A24V 4 H16|J 16 |K 16
18 ' EO09 " Al5V | 51 " F21 " C24Y 5 H17|J17 |K 17
19 " FO09 " Cl15Y | 52 " D22 " C24V 6 H18|{J 18 | K18
20 '* D10 " Cl5v | 53 " E22 " A25Y 7 H19|J19 |K19
21 " E10 " Al6Y | 54 " F22 " A25V 8 H20|J 20 | K20
22 " F10 " Al16V | 55 " D23 " C25Y 9 H21|J21 |K21
23 " D11 " C16Y | 50-55 ' E23 " C25v| 10 H22|J 22 | K 22
18-23 " Ell " Cl6v| 56 ' F23 " A26Y| 11 H23[J23 | K23
24 "Fl11 "OALTY | ST " D24 " oA26V| 12 H24|J24 | K24
25 " D12 " A17TV | 58 " E24 " C26Y| 13 H25{J25|K25
26 " El2 " Cl17Y| 59 " F24 " Cc26V| 14 H 26|J 26 | K 26
27 " F12 " Cl7Vv | 56-59 " D25 "OA27Y| 15 H27|J27 | K27
24-217 " D13 " Al8Y| 60 " E25 "A2TV Sense
28 " E13 " A18V| 61 w pas | v cory|Quiputat ¥ = Inputat 2

5-6
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M3-04-2 INDEX CORE STORAGE CHECK

TABLE 2.5.2. INDEX CORE STORAGE ARRAY TEST POINTS (cont'd)

Inhibit Inhibit Inputs for
Bit Output at H Sense Bit QOutput at H Sense Timing
29 " F13 " C18Y | 62 " D26 " C2TV
30 " D14 " C18V| 63 " E26 " A28Y
31 " El4 " A19Y |60-63 T F26 " A28V
28-31 " Fl14 " A19V |46-49 vF27 " C28Y
32 ' D15 ' C19Y
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INDEX CORE STCRAGE CHECK M3-04-2

DROPPED
BITS

no /o] \ ve
o INDEX Y=
\ ONLY /

wi

NO L BIT YES . N - YES
NO FULL YES
«ORD
~NOTE | NOTE 2 NOTE 3 NOTE 3
SA SAMPLE SENSE READ CORE
SPCLURS STROBE AMPLIFIER DRIVER BAD
L

WRITE IB!;ITHIBIT WRITE

STROBE ORIVER DRIVER

READ X REG

STROSBE TGR

5EE STEP £ FOR OSCILLOSCOPE PROCEDURE WHEN EXITING.
NOTE | - TAELE 2.5.1 LISTS THE BITS IN EACH SA STROBE GRCUP.

NOTE 2 - F'GURE 2.5.3 CONTAINS THE SIMPLIFIED LOGIC FOR THiS AREA.

WOTE 3 - TABLE 2.5.2 LISTS THE OSCILLOSCOPE POINTS FOR THESE BOXES.

FIGURE 2.5.1. DROPPED BITS, FLOW CHART
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M3-04-2 INDEX CORE STORAGE CHECK

PICKED
8iTS

T\
NO—/:DEX Y&
\ o~ /

ML qar YES . NO 1 BIT YES
no /o FulL vES
WORD
NOTE 1| NOTE 2 NOTE 3 NOTE 3
HW LOST
SENSE CLEAR

INHIBIT INHIBIT Nt R e core
STROBE STROBE e

SAMPLE ;‘;‘%H‘B‘T READ

TIMING o ER ORIVER

LOST

CLEAR xec

STRQBE

*SEE STEP 8 FOR OSCILLOSCOPE PROCEDURE WHEN EXITING.
NOTE 1 - LHW = 14B1E26, 7 RHW = 14B1E26,F27
NOTE 2 - FIGURE 2,5.3 CONTAINS THE SIMPLIFIED LOGIC FOR THIS AREA.

NOTE 3 - TABLE 2.5.2 LISTS THE OSCILLOSCOPE POINTS FOR THESE 8LOCKS.

FIGURE 2.5.2. PICKED BITS, FLOW CHART
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19/1/21

pLY
+N SAMPLE WT DRIVER
+A bLY 0 oLy -A
+ NEARLY
A-A-A 19
—
E) 13 1024
+N XS CL.WT 1F23 +0 1E14 1G4 15 1G2)
30 4D5E 3E F3 D)
bpLY
22
hente—— ]GZ‘
E 1625 +N SAMPL’ INH. DRIVER
- A N
21E
+A ] pLY
LY
24,00,07.1 1E26 -N PARITY CHECKING GATE
1826
w2 L €22 1F26 IF25 C
I 1825
¥ 5F 4GAF 24.00.08.1
5F56 — -
| | | +N SAMPLE CLEAR DRIVER
¢ LY -A
1622 1623 14 -N PARITY CHECK CLEAR GATE
4] k1 4H
24,00.15,1
+N SAMPLE READ DRIVERS
-0
[ DLY
24.00,09.)
-N XS READ 1F18
-A
< 4C06 4C08 -N PARITY CHECK READ GATE
5C F:)
- +N SA PULSE
DLy c bLY 1617
3 ~N SA STROBE
+A DLY 114
=N SBC 1626 €15 (374
S— — —
5 3D o)
1824 4co7
—
5D 4

FIGURE 2.5.3 INDEX CORE STORAGE, SIMPLIFIED LOGIC

ADHHD HOVYHOLS HY0D XHANI
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M3-04-2 INDEX CORE STORAGE CHECK

WINDINGS

O‘OI—D.i :‘Q— —b\i é‘—O‘OI

READ

e

\
(000 =

iﬂ——-o.w———bi I’-{I i4—0402
' CLEAR

DIMENSIONS WRITE

INHI8iT

HOR: 200 NANOSECS/DIV.
VER: 400 MILLIVOLTS/DIV.

- ——
-
\ I = 0.6 AMPS MAX,
O ~ O r NET FLUX CHANGE = 4 LINES |.E. FROM -2 TO -2,

\ SENSE OUTPUT REVERSES FLUX IN ALL LEGS OF CORE
A,

\ WRITE DRIVER "~
WRITE ONE "

P SENSE OUTPUT p— HOR: 200 NANOSECS/DIV,
P / VER: 200 MILLIVOLTS/ OV,
ff\' ~ l mf I I = 0.4 AMPS MAX
bl NET FLUX CHANGE = 2 LINES 1€, FROM -2 TO ALMOST 0.
! u*v+ UI REVERSES FLUX INLEGS | & 3
'S READ DRIVER

READ ONE (13T)

- HOR: 200 NANOSECS/DIV.
- VER: 100 MILLIVOLTS/DIV,

* l" I = 0.4 MAX
If\ \Jlts - . SENSE OUTPUT

NOMINAL QUTPUT VOLTAGE = -100 MILLIVOLTS

S READ DRIVER \ f

READ ONE (nTH)

FIGURE 2.5.4. INDEX CORE STORAGE, WAVEFORMS
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19/1/%1

CLEAR

SENSE OUTPUT

READ DRIVER

SENSE OUTPUY

WRITE DRIVER

INHIBIT DRIVER

L - SENSE OUTPUT
porel READ DRIVER
READ ZERO (IST OR nTH)
OPERATION FLUX OPERATION FLUX
———
—_ =
CLEAR TT li CLEAR T ? l l
- S—
—
INHIBIT NOT APPLICABLE INHIBIT T l l ?
-
- PR
-
WRITE l¢ TT WRITE Tl ‘1
——p
- [ e
READ tl - lT READ Tl - l T
. -
READ l | - I l READ T‘ T ‘ T
T

ONE

ZERO

DROP CLEAR -\

HOR: 200 NANOSECS/DIV,
VER: 400 MILLIVOLT/DIV,
I = 0.6 AMP MAX,

NET FLUX CHANGE = 2 LINES | .E. FROM ALMOST 0 to +2
REVERSES FLUX IN LEGS 2& 4

HOR: 200 NANOSECS/DIV,
VEK: 400 MILLIVOLT/DIV,
I = 0.6 AMPS MAX,

INHIBIT REVERSES LEGS 28 4

HORIZONTAL LEGS ARE IN REMANENT STATE

FLUX CHANGE WHEN INHIBIT TURNS ON = 2 LINES FROM 42 TO ALMOST 0
THIS INDUCES 0,8 VOLT ACROSS SENSE WINDING

HOR: 200 NANOSECS/DIV,
VER: 100 MILLIVOLT/DIV,
I = 0.4 AMP MAX,

NO FLUX REVERSAL
 NOMINAL OUTPUT FOR A READ OF ZERO = +100 MILLIVOLTS,

TURN ON WRITE
/ /- TURN OFF WRITE

I/

READ ZERO

\l/’l

X
\3/)/

SUCCESSIVE READS

- 1ST READ OF ONE
“~CLEAR T

READ DRIVER

200 MV/DIV

- -

UTPUT Fi)k 2 READ]S OF ZERCI), WRITE Cl)NE, READIS OF ONE

- = hed

FIGURE 2.5.5 INDEX CORE STORAGE, WAVEFORMS'

SOHHD HOVEOLS HH0D XHANI
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M3-04-2 INDEX TUNNEL DIODE STORAGE
TUNING PROGRAM

DESCRIPTION
The Index Tunnel Diode Storage Tuning program is executed to check the

reliability of the index tunnel diode storage registers. This program applies
to systems with serial numbers of 30,006 and 30,008.

REQUIREMENTS

Index Tunnel Diode Tuning Tape (Two Programs, XTDT1 and XTDT?2)

Index Tunnel Diode Storage Unit, 7101 Instruction Unit IBM CEIM,
Form R23-9916.

PROCEDURAL STEPS
1. Load XTDT1 tuning tape to obtainatypewriter printout:
a. Make tape ready.
b. Execute IPL (initial program load) and channel signal.
2. With XTDT1 loaded, proceed as follows toload XTDT2:

a. Set maintenance key 31 for program operating procedure
printout on the printer.

b. Execute IPL and channel signal.

3. Follow instructions printed on printer, and execute program with
all options and all tests.

4, If this program picks or drops a bit in the tested index register,
refer to the Corrective Procedures section of this manual.
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M3-04-2

DESCRIPTION

REQUIREMENTS

WORD DRIVER TUNING TURN-ON TIME

This procedure describes the tuning of the turn-on time for the word

drivers.

Vacuum Tube Voltmeter (P/N 5231703)

Oscilloscope, Tektronix 555 (P/N 523004)

Preamplifier Oscilloscope, Sampling Tektronix type N (P/N 5231736)
Probe, Oscilloscope, Tektronix P6025 (P/N 5231737)

Preamplifier Type B (P/N 460998)

Preamplifier Type CA (P/N 460999)

PROCEDURAL STEPS

1/1/63

1. Turn off d-c power before removing cards. Remove word driver
cards from panel before adjusting their potentiometers.

2. Two potentiometers are on the card. The 100-ohm potentiometer, for
the amplitude adjustment, should notbe disturbed. The 1K potentiometer
adjusts the turn-on time for the word driver and should be adjusted.

3. Maintain following timing relationships:

al}

b.

e.

Word-driver pulse sync on 14B1G17A.

Use 2-nsec/cm time base and 10v/cm for scoping turn-on time.
Establish ground reference by scoping a ground pin, and measure
turn-on time as stated below.

Load Store Index instruction for word to be checked.

Scope at output pin of word driver to be checked (table 2.7.1).
Word pulse 180-nsec duration +20 nsec measured at 50 percent
point of the output voltage of the word driver. Top and bottom

word-driver timing pulses should be skewed by 50 nsec. (See
fig. 2.8.1, timings 3, 4,and 5.)

4, Word pulse as described in 3,e, should have an operational turn-on time of
10.5 nsec + 10.0 nsec from +26v level to ground level with clamp voltage
set at -3.2v. Tune word driver to a tolerance of +0.25 nsec (i.e., 10,5 %
0.25 nsec). (See fig. 2.7.1.)
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WORD DRIVER TUNING TURN-ON TIME

TABLE 2.7.1. WORD DRIVER, TEST POINTS

M3-04-2

Word Driver Input Word Driver Output
Sample Clamp |Array Card 1|Array Card 2

Word Word Driver | Address Sel.| Voltage |Bits 0-32 Bits 33-P46-49
XTC 14B2C11C 14B2C11E 14B2C11G | 14B2C11H |14B2C117Z

0 { ci2p b ci2e b ci2c| f cizn | | cizz

1 C13cC C13E C13G C13H Cl13z

2 C14D C14E C14G C14H Cl14z

3 C15C C15E C15G C15H C157

4 C16D Cl16E C16G C16H C16Z

5 Cc17cC C17E Cl17G C17H Cl17Z

6 C18D C18E C18G C18H C18Z

7 C19C C19E C19G C19H C19Z

8 C20D C20E C20G C20H C20Z

9 c21cC C21E C21G C21H Cc212
10 Cc22D C22E C22G C22H Cc227
11 Cc23C C23E C23G C23H Cc23z
12 C24D C24E c24G C24H C24Z
13 i C25C C25E ! C25G * C25H * C25Z
14 14B2 C26D 14B2C26E 14B2C26G | 14B2C26H |14B2C26Z
15 14B2C27C 14B2C27E 14B2C27G | 14B2C27TH |[14B2C27Z

*The clamp circuit test point output voltage is found at test point output 14B2C28A.

7-2

+26V b m T

GND{ ———————

FIGURE 2.17.1.

WORD DRIVER OUTPUT

g WP

(20 VOLTS/INCH)

1

jo——TURN ON
TIME

I AMPLITUDE

WORD DRIVER OUTPUT WAVESHAPE
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M3-04-2

DESCRIPTION

LATCH AND STROBE DRIVERS

This procedure checks the latch and strobe driver timings.

REQUIREMENTS

Oscilloscope, Tektronix Type 555 (P/N 523004)
Preamplifier type B (P/N 460998)
Preamplifier type CA (P/N 460999)

PROCEDURAL STEPS

1/1/63

For latch or strobe pulse, sync on 14B1B14H.

Scope at pin E, F, or G of latch or strobe cards. See table 2.8.1 or 2.8.2
for pin locations.

Maintain following timing relationships:

a.

b.

Word pulse 180-nsec duration +20 nsec measured at 50 percent
point of word-driver output voltage.

Latch-driver pulse must be at the -1v level or more negative
80 nsec minimum prior to turn-off of latest word pulse as
described in 3, a, and must extend 20 nsec or more beyond
the +30v level of rise of latest word pulse turn-off (fig. 2.8.1,
timing 7).

Strobe pulse must be at -1v level or more negative at 50 percent
point of turn-on of word pulse and must remain at this levelor
more negative for at least 5 nsec after latch timing pulse has
reached -1v or more negative level (fig. 2.8.1, timings 3 and 6).
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LATCH AND STROBE DRIVERS M3-04-2

TABLE 2.8.1. LATCH DRIVERS, TEST POINTS

Latch Input Output
Sample No. Location Latch No. Location

(1) 14B2F13A 1 14B2F13E
2 F13F
3 F13G
(2) 14B2H13A 4 14B2H13E
5 H13F
6 H13G
(3) 14B2K13A 7 14B2K13E
8 K13F
9 K13G
(4) 14B2K25A 10 14B2K25E
11 K25F
12 K25G
(5) 14B2H25A 13 14B2H25E
14 H25F
15 H25G
(6) 14B2F25A 16 14B2F25E
17 F25F
18 F25G

*The clamp circuit test point output voltage is found at test point output
14B2C28A.

TABLE 2.8.2. STROBE DRIVERS, TEST POINTS

Input Output

Strobe No. Location Strobe Group No. Location

1) 14B2E13A 14B2E13E
E13F
E13G

14B2G13E
G13F
G13G

() 14B2G13A

D O W N =
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M3-04-2 LATCH AND STROBE DRIVERS
TABLE 2.8.2. STROBE DRIVERS TEST POINTS (cont'd)
Input Output
Strobe No. Location Strobe Group No. Location
(3) 14B2J13A 7 14B2J13E
8 J13F
9 J13G
(4) 14B2J25A 10 14B2J25E
11 J25F
12 J25G
(5) 14B2G25A 13 14B2G25E
14 G25F
15 G25G
(6) 14B2E25A 16 14B2E25E
17 E25F
18 E25G
600 NSEC
PIN FOR SCOPING
() reap requesT J s00 ke I 24.00.09.1 14B1F 18G
@) oetaveo sic 250 NSEC |i5° NSEC' 24.00.09.1 |'5° NSEC' 481 16H
*;:x:;g WORD 330 NSEC |'8° NSEC I 24.00.09.1 14816 20C
(INPUT TO WD) @o@ AND STRETCHED
WORD DRIVE TOP | 80 NSEC' 24.00.25.} 14B2C13H
(OUTPUT OF WD) (3)PLus cireuIT DELAY
f
WORD DRIVE BOTTOM : I 0 NSECI 24:00.25.] 14B2D13H
(OUTPUT OF WD) (3)7LUS CIRCUIT DELAY |
AND LOGIC DELAY |
35 NSEC—{ le—
(6) -sTose GROUP lés N;SECI 24,0009, 14B2E 13E
30 stc—o{ :-
Il 20 NS%EC | 24.00.04.) 4B 2F 136

@ -SA LATCH

FIGURE 2.8.1.

1/1/63

SCALE 1/16" = 25 NSEC

EXAMPLE OF FETCH TIMING

FOR INDEX TUNNEL DIODE STORAGE
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M3-04-2 CLAMP SUPPLY VOLTAGE

DESCRIPTION

This check is performed to determine whether the supply voltage clamp is
functioning.

REQUIREMENTS

Vacuum tube voltmeter (P/N 5231703)

PROCEDURAL STEPS

Using a vacuum tube voltmeter (P/N 5231703), check output voltage at
card location 14B2C28A. The clamp-difference voltage is determined
with respect to -12vdc (i.e., if the output of the clamp card is -8.8vdc
with respect to ground, then the clamp-difference voltage with respect
to -12vdc is -3.2vdc).
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M3-04-2 DATA-IN-PULSE

DESCRIPTION

This procedure checks the timing of the data-in pulse of the index
tunnel diode storage register.

REQUIREMENTS

Oscilloscope, Tektronix Type 555

PROCEDURAL STEPS
1. Using scope, check data-in bit driver output (table 2.10.1). The data-in
bit driver should turn on within 30 nsec of the latch output pulse and
remain on for the duration of the latch output pulse (fig. 2.10.1,
timings 17 and 18).
2. Location of array card inputs.(fig. 2.10.2).

TABLE 2.10.1. BIT DRIVER, TEST POINTS

Bit Line Output Bit Line Output
or or

Bits Input to SA-BD Bits Input to SA-BD
0 14B2E9A 15 14B2G10S
1 | E9S 16 G11A
2 E10A 17 G118
3 E10S PO-117 G12A
4 E11A 18 Gl12S
5 E1l1S 19 Gl14A
6 E12A 20 G14S
1 E12S 21 G15A
8 E14A 22 G158
9 E14S 23 G16A
10 E15A P18-23 G16S
11 E158 24 J10A
12 E16A 25 J10S
13 | E16S 26 J11A
14 14B2G10A 217 14B2J11S
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DATA-IN PULSE

M3-04-2

TABLE 2.10.1. BIT DRIVER, TEST POINTS (cont'd)

Bit Line Output Bit Line Output
or or
Bits Input to SA-BD Bits Input to SA-BD

P24-21 14B2J12A 47 14B2G22S
28 [ J12s 48 | G23a
29 J14A 49 G23S
30 J14S P32-49 G24A
31 J15A 50 G24S
P28-31 J158 51 G26A
32 J16A 52 G26S
33 J16S 53 G27A
34 J22A 54 G278
35 J22S 55 G28A
36 J23A P50-55 G28S
317 J23s 56 E22A
38 J24A 57 E22S
39 J24s 58 E23A
40 J26A 59 E23S
41 J26S P56-59 E24A
42 J27A 60 E24S
43 J218 61 E26A
44 J28A 62 E26S
45 ‘ J28S 63 E27A
46 14B2G22A P60-63 E27S

P46-49 14B2E28A

10-2
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M3-04-2

1/1/63

® ® 6 6 ® 6 & ® ® O 6 ® 66 6 6 06

S

®

re— 600 NSEC

DATA-IN PULSE

SAC 1

— 150 I"—
SBC 2 J I I l I I
XCLIE 3
XSTIE 4 I
600 NSEC [
WRITE REQ 14B1F24G
I 1200 NSEC I
WRITE ADR
24,00.07.1 I
GATED EARLY SAC 14B1F23E @ o
MEANS LOGICAL
A AND B
24.00.07.1 I 280 NSEC I
BASIC WRITE PULSE | 14B1F22H
(3)e(@) AND SINGLE sHOT
. 4.00,07.1 I 580 NSEC |
- GEN BIT PULSE 2.0 14B1E25A
DELAYED
24.00.08,1 | I
- SAMPLE BIT DRIVERS 14B1E27B
@CHOPPED AND DELAYED 175 NSEC
24.00.09.1 I 580 NSEC I
- GEN WORD WRITE 14BIF18C
AYED SBC 200 14BIF16H
DELAYED SB NG
SAMPLE WORD DRIVERS 24.00.09.1 I l 14B1G20C
@.@ AND CIRCUIT DELAY 180 NSEC
WORD DRIVE TOP 24.00.25.1 I I 14B2C13H
180 NSEC
50 NSEC —
il
|
24.,00,25.1 |l I
WORD DRIVE BOTTOM 1482D13H
1180 NSEC
35 NSEC —--ll :4—
i1l
24.00.05.1 | I I
STROBE OUTPUT . 14B2E13E
165 NSEC
[N
30 NSEC —{-of p—
| I
LATCH OUTPUT 24.00.04.1 l 14B2F 13E
210 NSEC
30 NSEC ——-—-: r—
SELECT BIT DRVR 24.00.12.1

(DATA IN)

FIGURE 2.10.1.

CIRCUIT DELAY

I 175 NSEC
SCALE 1/16" =50 NSEC

EXAMPLE OF STORE TIMING FOR
INDEX TUNNEL DIODE STORAGE
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¥-01

INPUT

SLNANI QUVD AVHYYV JdO0Id TINNALE 0T "¢ HHNDIA
WORD

£9/1/1

LOCATION CF LOCATIEN CF |
| SEELY CARD L ALEAY CAED
R [-S! OHMS Y0 WATT { vl Josisdie
':,2.-:,2;9:,:4; 5 WATT ARRAY CARD j APREY CARD 2
Cl-.l4« F 8 REG'D B L2 P INROWICOL PIN ) Ej]’r"ﬁa— EinlROWICOL TPIN
- £ - P2
LI-83CORES {TURN PRI=SEC prev,” | BE EiBle, e TTBE-C IF tZcc
R3-51 CHMS /o WiT T XIc, AA-A L E |1B]A xTc AA-A | F '2c) A
C2- 43 PF34REQ'D O | AA-E | E 1B B 0 AA-EB [ F |z20| 2
/[ AA-C ' E 18l ¢ | / AA-C (B jeol c
2 AA-D (E 18] D 2 AA-DE 20l L
TS BIT NOT USED On AEBAY 2 ) AA-E ' E 1B E |3 AA-E | E |Z0| E
ON AERAY I T IS © BIT: AND P4G-%5  BIT P28-3/ANDZ%  8/T 32 AND 32 4 AA-F | E 1B F @ | 4 AA-F | E 120} F
s L5 AA-G i E 181 & | £ AA-G E |20 &
T/ 6 AA-H  E 1B = s AR-H  E 120] ~_|
7 AA-J  E . 1B 7 Ab-J | E 20 J
- AACK B & r e er-KiEzol K|
2 AA- L E 1B L 7, iAA-LiEl20l L
| 10 AR-M _E 1B M 0 _lAF-mlE zo%_md
7 ‘AA- N E e Ny Ly PAA-NTE 20l N
A2 ALz P E 1€ P |JA, i RA-E E ZO0. P |
13 AA- S B 1B g 13, AP-G !l E 20 Q
T4 AA- R E &P /4 I AATRIEIZOIR
xrc 15 BE-A F &' A [ & | BR-A| F 2 A
L pEV, FE-A K__IEFA Flzvy FE-A Il K120 4,
: o lzp-xk ¢ & K o~ BB-K [ £ iz200 K
/ i BB-, (F L Yo BE-| | E 200 |
V& I BRE-M_F M Az BE-MIF 2ol wm
L2 L EE-N_F BN 162 BB F |20 N
3 LE 18 P é2| pp-p ir {20] =
5 F e Q 6/ _BB-3 | F i120lg
& F & R 1Go, BB-R|F |20} R
c A PR (C-~ |G [20] &
& B B [ 591 cc-ele lz0i B
RN = 5, c-clc |2c!l D
[ & &, E 57, CC-E 16 |2C) =
G Bl S6, -G & 20| &
] I8 H . s cCc-m |G |26 =
8 r 551 iRk |G 2D~
G & ™ 15#l ceom G 1z ™
: (/5] CC-N G IS K $3 | cc-Ni1G 1zl N
/6 | cc-c.C lelol 52| cc-2 1 lzol 5!
/71 cc-RrR|G e | P 15/ ccor 6 lzol w
ROI7) Lok i (18 AL (50! CD-A ‘H |20 A
8! -8+ i B 2w pC-Bin 200 5
/9 1 LD-o k- 18 D ! lug ! Do-pip 20 T
NS ey 20 co-glm il gt ] 48| Cp-F = 2T E
; 2/ ] cD-g m 2l % ¥7 1 ©0G w20l G
22 ] OD-H :m 118 H | % | DD-H {H |20 H :
23| cC-wlH & %5 | DDk mizol K
Psz3l po-tilh e M ¥4 po-M |~ zo] 4
24} DO-Nim (121 N 3] CDo-Nib lzol N |
; 25| pL-Q; = B 2| 020-Q'H 20 S
i 26| DP-R  H 18 = ¥/ Zo-mlp 20 B!
; 27 EE—AJi;J:e?AJ ¥ fE-A ) co £
: V27| EE-BLJ |12 B 3J ,2¢cl B}
— T tf-plJ B D L FRINEEIE
W, i 29 | rE-T.J (18] E £ U 'zTi BN
’ ! 30 Fr-cig 18, & | S . 20l G
i 3/ EE-H |y 18] H - 1J |zo] H
2v ! 223 EE-K |0 (18] K KlJ 20| K
! ErA TN N R o1 1z0l b

dJST10d NI-vLvd
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M3-04-2 ERROR TRIGGER CHECK

DESCRIPTION
Most of the errors which can occur on Sigma are not programmable and there-
fore cannot be checked in this manner. This procedure pinpoints appropriate

SMS cards to remove which will generate these errors and also checks for a
correct error scan.

PROCEDURAL STEPS
1. Set maintenance mode switch to ON.
2. Set scan inhibit switch to OFF.

3. Set stop-on-single-error switch to ON.

4, Cycle Sigma routines of SEVA program (or other program which
exercises area being checked).

5. With program running, pull SMS card indicated in table 2.11.1,

6. Computer should stop with the appropriate error indicator on.
If not, investigate cause, starting with logic shown.

7. A scan should have occurred.

8. Unload punch, and check scan card indicated (table 2.11.1) for
correct error punch. No other error punches should be present.

9. Reload punch, and restart program for next error. (It is not
necessary to clear the write check on the punch at this time.)

10. When all errors have been checked, restore console and punch to
normal.
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DBL.

ERROR TRIGGER CHECK M3-04-2
TABLE 2.11.1, SIGMA ERRORS
Scan
Error SMS Card | Type Logic Loc Card | Col Row Remarks

ICLOC 13B4J26 | DBZZ | 21.04.06.1 [1A & C | Z1 46 6

ICAIC 13B3A24 | DDZX | 21.04.03.1 | 3I Z1 46 5

ICAC 13B3E14 | UWRE | 21.04.05.1 |3A z1 46 4

IABC 13A4A28 | DDZY | 27.04.03.1 |3F z1 46 3

IAIC 13A4J28 | DK-- 27.10.02.1 |4E Zi 46 2

IAC1 13A4C11 |DBZW | 27.11,01.1 |[5A&C |Z1 46 1

IAC2 13A4C10 | DBZW | 27.11.02.1 {5A & C | =1 46 0

IAC3 13A4fco9 | DBZW | 27.11.03.1 [5A & C | Z1 |46 11

IAC4 13A3C20 | DBZW | 27.11.04.1 [5A & C | 1 46 12

IACS 13A3C19 | DBZW | 27.11.05.1 |[5A & C | Z1 45 9

IAC6 13A3C18 | DBZW | 27.11,06.1 |5A & C | Z1 45 8

XKAC 14B3E21 | DEZJ | 24.00.01.1 |9 34 z1 46 8
~EAABR-BRAARS e et &

Fioraiririemm—

RES COMP |21B4J23 |DBZU |59.06.03.1 |2D & E | £3 61 5

LU COMP 21A1E27 | DBZX |53.56.01.1 |1D z3 61 6

) 02.1

CD PAR 24A2§02 DBZS |59.51.01.1 |1G z3 61 8

WI PAR - 21A2E13 | DFYZ |52.80.05.1 |3C z3 61 9

BNDREG PAR|12A4C10 | DK-- 16.04.01,1 |[5B & D | 24 55

I PARITY 20A1E24 | DFYY | 34.08.41.1 |4A r4 35% 12% *34-9 for X1, X2, & K1
LA PARITY |20A1E DEYY | 34.08.41.1 |4E z4 34 g* *Row 8 for X1, X2, & Kl
UNCOR ECC [20A2D06 |DBZZ | 34.08.61.1 |5D Z4 35 1L* | *Row 12 for X1, X2, & K1
ECC PERM |[20A3E08 |DBZZ |34.01.,52.1 |[1B& H | Z4 34 T* *Row 6 for X1, X2, & K1
A CKR PAR |24A4A09 |SV-- 41.03.01.1 |5I Z4 13 12

A CKR RES |24A4J18 |DBZZ |45.02,02.1 |4E %4 12 9

LA ADRERR UaLIX i#ég 15.02.04.1 |46 4C |Z4* |55 12 *(X1, X2, & K1 only)

RA PAR 11B1E24 | DEYY | 14.03.01.1 |3J Z4* |64 3 *(X1, X2, & K1 only)
AB PAR 24A2C02* | DBZS |59.01.01.1 |1G 3 61 7 *(X1, X2, & K1 only)

11-2
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M3-04-3 Section 3
DIAGNOSTIC DATA

INDEX 3-1. DIAGNOSTIC DATA CATEGORIES

CATEGORY
NUMBER "CATEGORY TITLE

1 I Unit Flow Diagrams

© © 0 6 2 0560680600606 060 696006060690 6060685006060 800600 060600606006 060060860600¢600600660060008000600000s200s080000s0

2 LA Flow Diagrams

© 0 0606 060808 0606060000006 0606000 0600CO00C@Oe 6886060000600 08606060 008060s00s000000 00900 0 0e e eceeeeee 00 s

3 PAU Flow Diagrams and Tables

e0 000 0 s © 6 6 6600600600806 6860600606086 60 6066060606060 0606060086008004¢6600648 8000060006 060800000s00000000

4 Indicators

e 6 6 60666 0606800008565 8 60606065 6006068060605 006006065 60606048 0848638008006 0000 600050000 0s0060e0000000000s0

5 Switches

L ) © 0 0 0660608 00000060060 06060060606 06060600e80000 0000060608 060660060000060606000060000000s000000e000

6 Maintenance Programs

4000000000 e e s s e s 00000t 00 0000 tes e e s s e e e e e e s s 4000000 s s 0000000000000

......... © 06 56 0 00 0 6 508 0060656080600 0506060050680 6008080600000 0000006000000 00002000000000000

8 PAU Timing Charts

s o6 e d s o p s o s s e e 0 00 e ® 6 0 00 00 505 06009 0600 00 00 008000 LEL 000NN E NN 0 e

9 Sigma Errors That Cause a Scan

@ e s 00 80 s 60 90 5 900 ¢ 800000000 LBLL N0 OO e o0 0 00 600 09 000 s 00000 es 000000

10 Test Equipment, Tools, and Maintenance
Supplies Required to Test Tunnel Diode

1/1/63



M3-04-3 Section 3
DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
3.1.1 IF 1Y Sequencer 1/1/63
31 .2 .......... : C 1 Y Trlggersand IWCI Sequencer ............................ 1/1/63 .
31 .3 .......... : F ZY Sequencer .............................................. 1./.1./.6.3.
3.1. 4 ......... : C 2Y nggersand Iwczsequencer ............................ 1./.1./.6.3.
315 .......... : C Adv Sequencerand ICORsequencer .......................... 1./.1./.6.3.
ore T Y st Teiggor and YR-ZL Transter Soquencer 1/1/63
31 .7 .......... Y L— Z R Transfer Sequencer .................................... 1./.1./.6.3.
;3. 18 .......... Y L_ ZL Transfer Sequencer .................................... 1./.1./.6.3.
31 .9. e YR _ ZR Transfer Sequencer .................................... 1./.1./.6.3.
31 .1.0 ......... ZRMOd ;e‘q. Trlggerand MOdZR Seque ncer ..................... 1./.1./.6.3.
31 .1.1 ......... ZRBlOCk .a.n.d. SuspendTrlggers ................... conreesasenes l./.l./.6.3.
31 .1.2 ......... Z RFP 1 Trlgger ............................................. 1./.1./.6.3.
;3. 1 .1.3 ......... Z RFP nggersz’ 3’ .4.,.3.’;(; .6. (ThreeSheetS) .................... 1./.1./.6.3.
orn T W Tiager, T Ray Trigger, and IOW X ZR 1/63
Trigger
3.1.15 ZL Mod Reg Trigger and Mod ZL Sequencer 1/1/63

--------------------------------------------------------------------------------
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Section 3 M3-04-3
DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd)

FIGURE ISSUE

NUMBER FIGURE TITLE DATE

3.1.16 ZL Block and Suspend Triggers 1/1/63
;3 . 1 .1.7 ......... Z L Dec Trlgger ON ........................................... 1./.1./.63.
31 .1.8 ......... Z LFL PT Trlgger andZL FP .1. Trlgger ........................ 1./.1./.6.3.
31 .1.9 ......... Z LFPZ .'I.‘I:i.g.g.e.r .............................................. 1./.1./.6.3.
31 .2.0 ......... Z LFP3 .’I.‘I:i.g;e;‘ .............................................. 1./.1./.6.3.
31 .2.1 ......... Z LFP 4 ngger and ZL FP 6 Tr lgger .......................... 1./.1./.6.3.
3.1.22 ZL IHW Trigger, ZR WAS IHW Trigger, 1 BIT Mod 1/1/63

Trigger, and FP Z ALT Trigger
sizs WBC s DEC Seuencer and XF + DEC Sequencer 1/1/63
31 .2.4. e W BC .'I.‘I.‘i;g.e.r ................................................. 1./.1./.6.3.
31 .2.5 ......... F W ;\I.O.t. S Tr i.g.g.e.r ............................................. 1./.1./.6.3.
31 .2.6 ......... F WS ngger ................................................. 1./.1./.6.3.
3.1.27 FW Trigger 1/1/63
;3 . 1 .2.8 ......... Z L DEC Tr i.g.g.e.r. OFF ......................................... 1./.1./.6.3.
32 .1 .......... IA UC Load Enabl (; .a.n.d. ;A.‘;V;n.c.e. Condltlons ....................... 1./.1./.6.3.
32 .2 .......... LOOkahead Load .é;l.s.e.s. (Two Sheets) ............................ 1./.1./.6.3.
s2s Operand Chock and Corroct Phase of Instruction Prep- 11/63
aration

................................................................................

1/1/63
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DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd)

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
3.2.4 Basic TBC Advance Conditions 1/1/63
3.2.5 TBC Single Advance Condition 1/1/63
3.2.6 TBC Multiple Advance Condition 1/1/63
3.2.7 TBC I/0 Instructions - OP 20 and OP 24 1/1/63
3.2.8 First Level of SAU Instructions 1/1/63
3.2.9 VFL Operands LAOP 03, 05, and 07 1/1/63
3.2.10 VFL Special Operand LAOP 15 1/1/63
3.2.11 FP Instruction Level OPX2 1/1/63
3.2.12 TBC Store Gate Control 1/1/63
3.2.13 I Box Store to Internal Address, LAOP 33 1/1/63
3.2.14 ABC Advance 1/1/63
3.2.15 Setting MAR Mode 2/1/62
3.2.16 FP ABC Actions-Transfer Indicator Timer 1/1/63
3.2.17 VFL ABC Actions-Transfer Indicator Timer 1/1/63
3.2.18 Branch ABC Actions-Transfer Indicator Timer 1/1/63



Section 3

DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd)

M3-04-3

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
3.2.19 I Box and I/0 ABC Actions-Transfer Indicator Timer 1/1/63
3.2.20 Internal Fetch ABC Actions-Arithmetic Bus Timer 1/1/63
3.2.21 Store ABC Actions-Arithmetic Bus Timer 1/1/63
3.2.22 LA Houseclean Timer 1/1/63
3.2.23 LA Houseclean Over Timer 1/1/63
3.2.24 ABC Action on BAC (LAOP 11) 1/1/63
3.2.25 SCC Advance 1/1/63
3.2.26 SCC Actions 1/1/63
3.2.27 SCC Stores to I Box 1/1/63
3.3.1 Normalization Loop, To-Accumulator Operation 2/1/62
3.3.2 Normalization Loop, To-Memory Operation 2/1/62
3.3.3 Floating Point — Load (L), Load with Flag (LWF), Load 2/1/62
Double (DL), or Load Double with Flag (DLWF)
3.3.4 Floating Point — Add (+), Add Magnitude (+MG), Add 2/1/62
Double (D+), Add Magnitude Double (D+MG),
3.3.5 Floating Point - Add (+), Add Magnitude (+MG), Add 2/1/62
Double (D+), Add Magnitude Double (D+MG)
3.3.6 Floating Point - Add to Memory (M+), Add Magnitude to 2/1/62
Memory (M+MGQG)
3.3.7 Compare (K), Compare for Range (KR), Compare Magnitude 2/1/62
(KMG), Compare Magnitude for Range (KMGR) (Three Sheets)

ooooooooooooo

1/1/63



M3-04-3 Section 3
DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd)

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
3.3.8 Floating Point — Add to Fraction (FT) 2/1/62
3.3.9 Floating Point — Shift Fraction (SHF) 2/1/62
3.3.10 Floating Point — Store (ST) 2/1/62
3.3.11 Floating Point — Store Rounded (SRD) 2/1/62
3.3.12 Floating Point — Store Low Order (SLO) 2/1/62
3.3.13 Floating Point — Store Root (SRT) (Three Sheets) 2/1/62

oooooooo © 8 6 66 6 606080605 8060006606060 06685 6500606600 0¢ 6006006002000 900600000000000000s8000000

3.3.14 Floating Point — Add to Exponent (E+), Add 2/1/62
Immediate to Exponent (E+I)
3.3.15 Floating Point — Load Multiplier Register (LMR) 1/1/63
3.3.16 Floating Point — Multiply (*), Multiply Double (D*) (Two Sheets) 1 / 1/63
3.3.17 Multiply and Add (*+) 2/1/62
3.3.18 Floating-Point Divide (/), Divisor Prenormalization 2/1/62
3.3.19 Floating Point Divide (/), Dividend Prenormalization 2/1/62
3.3.20 Floating Point Divide (/), Trial Reduction Cycle 2/1/62
3.3.21 Floating Point Divide (/), Quotient Exponent Determination 2/1/62

and Normal Reduction Cycles

-oooto.coo..oonoitootootovonoetonoi00000...90-..00‘0000000000co....0000.00000000
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DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd)

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
3.3.22 Floating Point Divide (/), Final Reduction Cycle 2/1/62
3.3.23 Divide Double, Determination of Intermediate Remainder 2/1/62
Exponent
3.3.24 Divide Double, Development of 49th Quotient Bit and Re- 2/1/62
mainder Normalization
3.4.1 CPU Scan Card Image - Card 1 ‘ 2/1/62
3.4.2 CPU Scan Card Image - Card 2 1/1/63
3.4.3 CPU Scan Card Image - Card 3 2/1/62
3.4.4 CPU Scan Card Image - Card 4 1/1/63
3.8.1 Floating-Point Load (Timing) 2/1/62
3.8.2 Floating-Point Add (Timing) 1/1/63
3.8.3 Floating-Point Add to Magnitude (Timing) 1/1/63
3.8.4 Floating-Point Compare (Timing) 1/1/63
3.8.5 Floating-Point Add to Fracti§n (Timing) 1/1/63
3.8.6 Floating-Point Shift Fraction (Timing) 1/1/63
3.8.7 Floating-Point Store (Timing) 1/1/63

1/1/63



M3-04-3 Section 3
DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd)

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
3.8.8 Floating-Point Store Rounded (Timing) 1/1/63
3.8.9 FloatingPoint Store Low Order (Timing) 1/1/63
3.8.10 FloatingPoint Store Root (Timing) (Two Sheets) 2/1/62
3.8.11 Floating-Point Multiply (Timing) 2/1/62
3.8.12 Floating Point Load Multiplier Register (Timing) 2/1/62
3.8.13 Floating-Point Multiply and Add (Timing) 1/1/63
3.8.14 Floating-Point Btore Multiplier Register (Timing) 2/1/62
3.8.15 Floatjng—Point Divide (Timing) (Three Sheets) 2/1/62
3.8.16 Floating -Point Divide Double (Timing) 2/1/62
3.8.17 Floating-Point Add to Exponent (Timing) 2/1/62
3.8.18 SAU Multiply and Multiply and Add, PAU Section (Timing) 1/1/63
3.8.19 SAU Divide (Timing) 1/1/63
vo20  Floating Point Reciprocal Divide Timing 1/1/63
39 .1 .......... : C Er r .O.r ................................. S
39 .2. e XAC :E.r.r.o;‘ ................................ .
39 .3 .......... IA U Ermr ............................. e
39 .4 .......... LA AddreSSError ........................ S

.................................................................................



Section 3 M3-04-3
DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd)

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
3.9.5 Boundary Register Error 2/1/62
39 .6 .......... RA Parity Err .O.r .............................................. 2./.1./.6.2.
39 .7. e A-CheCkerError ............................................. : ./.1./.6.2. .
398 .......... I - Ch .e.c.k .e .r. Er r .O.r ......................... Ceerereieeeeaaa coen .2./.1./.6.2. .
39 .g. e SAUError ................................................... : ./.1./.6.2. .
311 .1 ......... B i.n .a r y . Muu iply ..................................... Cereeeaa 1./.1./.6.3.
311 .2 ......... V FL Add . .l.t.o . Memo r y ...................... .. e e . .1./.1./.6.3. .
st UPL Lond Teansit and Set, Decimal Mltiply, Dectmal Maltiply
and Add, Decimal Divide, or Load Factor 1/1/63
311 .4. e V FL .L.O.a.d . CO n v .e.r.t edDectma .l.t.o. Bmary .................. ceeeene 1 ./.1./.6.3. .
sitsVPL Load Teansit Comvorted Binary to Decimal 1/1/63
o115 VPL Load Transit Converted Decimal to Binary e
311 .7. e VFL .L.o.a.d. ConvertedBmary tODeClmal ...... e i 1 ./.1./.6.3. .
;3. 11 8 ......... B i.n .a .r.y . Divme ............................................. . .1./.1./6.3
o115 VEL Adt, Add to Magnitude, Load, or Load with Flags  1/1/63
311 .1.0 ........ B i.n .a r .y. Mun ;l;l.y. andAdd ............................. e, ) ./.1./.6.3.
siitr UPL Ada to Memosy, Add Magnitude to Memory, Store or Store
Rounded 1/1/63
311 .1.2. e V FL Comparems t ruction .S ..................................... 1 ./.1./.6.3. .

1/1/63



M3-04-3 Section 3
DIAGNOSTIC DATA

INDEX 3-2. LIST OF ILLUSTRATIONS (cont'd)

FIGURE ISSUE
NUMBER FIGURE TITLE DATE
3.11.13 Binary Convert and Binary Convert Double 1/1/63
3.11.14 Decimal Convert and Decimal Convert Double 1/1/63

.................................................................................
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M3-04-3 Section 3
DIAGNOSTIC DATA

INDEX 3-3. LIST OF TABLES

TABLE ISSUE
NUMBER TABLE TITLE DATE
3.3.1 Triggers and ALD Locations for PAU 1/1/63
332 ......... C ontrOILoglc Areas a n d ALDLOCHUO n .S ......................... 1 /1/63 .
33 .3 .......... F.‘l.o .a t mg Pom t .I.n.d lcators ...................................... 1 ./.1./.6.3. .
33 4 .......... PAU ;).a.t aFlowcontml Ga .t;s .................................. 1 ./.1./.6.3. .
34 .1. e 7 .1.0 .1. CE .(;(;n.s.c;l.e. ;I;cii.c.a t Ors .................................... 2 /.1./.6.2. .
36 .1 .......... Ma rgmal Ch .e .C.k . ;:‘.r.a .n.l;s.’;l.e.c.t lon Chart .......................... 2 /.1./.6.2. .
s e Adder Breor Conditions That Set NIDC Trigger 2162
a2 Gncorsectable 1 Unit Beror Conditions That Set NIDC Trigger  2/1/62
a8 { Uit Parity Error Conditions That Set NIDC Trigger 2/1/62
14 Viemory Check Conditions That Set NIDC Trigger 2/1/62
a1s LY and 2% Momory Chock Conditions That Set DC or
NIDC Trigger 2/1/62
vis { Uit Pasity Brror Conditions That Set IDC Trigger 2/1/62
a1 Gncorsectable 1 Unit Beror Conditions That Set IDC Trigger  2/1/63
18 index Adder Brror Conditions That Set IDC Trigger 2/1/62
s1e 1Y and 2% Ereor Conditions That Set IDC Trigger 2/1/62
s110 ntex Storage Address Check Contitions That Set IDC Trigger  2/1/62

....................................................................................
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DIAGNOSTIC DATA

INDEX 3-3. LIST OF TABLES (cont'd)

TABLE ISSUE
NUMBER TABLE TITLE DATE
3.7.11 VFL, FP, and 1/O Conditions That Set OP Trigger 2/1/62
3.7.12 I Unit Conditions That Set OP Trigger 2/1/62
3.7.13 VFL, FP, and I/0 Conditions That Set AD Trigger in

Lookahead 2/1/62
3.7.14 I Unit Error Conditions That Set AD Trigger in

Lookahead 2/1/62
3.7.15 Conditions for Setting ZDS Trigger in I Unit 2/1/62
3.7.16 Conditions for Setting ZDF Trigger in I Unit 2/1/62

.................................................................................

2/1/62
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FWS + HW o
CD 2Y-ZRe
FPCL 2YL

(28.26.62.1)
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#3-04-3 I UNIT FLOW DIAGRAMS
|
|

‘ CPU 7101
i SER. NO. 30,004
i AND HIGHER

MOD ZRE e

z YES
YL-ZRE = A = MOD ZR M
TON ZR T (28.15.21.1)
FLPT
TGR
Z RIGHT FLOATING POINT 7 32-49 to ABB GT AQB 18 ;
TGR (26.26.62.1 0-17 PREP 1C ZR |
(28.96.05.1) (28.27.51.%)
BLOCK FP Z
ALT TGR TON HOT 1 TO ABB P2
(28.27.32.1) (28.96.41.1) P CL 1YeSBCe
CD 1Y ZReYL
ZREe1Y21e1YZ3e
1Y25+1Y25 o1V Z1®
SET ZR FP1 YES YES W24+1¥2181Y230
(28.26.54.1) 1Y25 + 1Y2201Y23e
£ 1Y25 - MULT AND
ADD = TY240TV22
Y210 TV Z2e 1Y240
4 b
(28.26.50.1)
ZR FPI TGR
(28.26.50.1)

. .

BLOCK WBC + E— ZREXTLTH e
- . ZR ADDR 8
DEC TON DS @ IRPT ENBLD YES (26.20.08.1) ZR INSTR PREP ZR XS LTH FPR4E0ZR ZR INT LTH
(28.15.80.1) T 2R 1650 e COmP (28.23.¢0.1) ADDR B LTH (28.23.60.1)
NOT ZR 0-15 (24510 (28.24,82.1) -23.60.
< (28.23.61.1)
T CHK REQ
(28.27.32.1) COND FPR3
SAC @ ZRXS @ ZR TON CKT FPR 4E0 M 252;232 ] $§ND FPR4E
INSTR PREP COMP o PRE CND LA DF o (28.14.31.1) (28.14.43.1) (28.24.82.1) o (14411
ZR + ZL PREP NOT (28.14.33.1) BLOCK ZR — —
BUSY o XOFI NM XS LTH SIGNAL
(28.12.11.1) )
(26.20.70.1)
TYPE 11D SET LA INT 232-49 TO
STORE TAG - — MAB
:v;g’zgcé ]1 N FPR3E e NO (28.21.72.1) (28.24.82.1) S (28.14.42,1)
TON XOF! 610 CANCEL o FPR YES :
(28.12.11.1) 3Me ZR 4 MNT
~MD

{26.14.33.1)

PRE CND LANOP

J

FR ALARM FPR 4Eo M
(28.14.33.1) (28.14,42.1)
ZREQ 1 ZR PANEL KEY FPR4EONM @ FORAE SET LA INT
INSTR PREP COMP REGQUEST ZR ADDR 8 LTH 28.24.81.1) YES FETCH
XOF1 (28.21.71.1) (28.14.42.1) 2.8, (36.03.02.1)
(28.12.11.7) 1 CHK
PARITY
< (28.21.75.1)
XOF!I TC FTH SAC @ XOF 1M e | GEN
(24.00.09.1) LAEN TI+2e p PARITY 4»——1
CHKREN Tl e YES FPR 3 NM (28.44.14.1)
NOT CHKR SING ERRe 128.23.50.1)
ZR INSTR PREP COMP FPR 4E o YES FPR4E®SBC YE TYPE 3LD
s
28.14.41.1 ZR XS LTHI (28.14.43.1) TO LA
(28.14.42.1) (28.21.74.1)
COND FPR 3
TON CKT
TON FPR 4
(28.14.41.1) - (28.14.31.1)
(28.21.61.1) ] L
ZR1+2+3e
IRPT ENBLD
(28.23.70.1) FPRAE®M TYPE 3LD
(28.14.43.1) ' TO BCU
ZR ADDR (28.21.74.1)
8 LTHD

FPR 3E

28.20.60.1
(28.14.32.1) ¢ )

o DS o FINHET
B OPLETES BF o GT FPR IND
ZRNOTEQ e 72% o 9 H BLOCK 2
XOF 1E (28.25.30. Z 32-49 TO 1 EXT AND ZR XS
MAE . L_4 SIGNALS
(28.21.60.1) (28.20:60:1)
SET LA DF
xr?;clx iﬁ-” (33.01.02.1)
e
(28.86.56.1) GT ZROC
TO LAOC —
DF MASK EQl @ (28.21.60.0)  *
INH SET NOP BIT \ YES
17 FR DF
(28.25.30.1)
OF SET LANOP
(28.25.40.1)

FIGURE 3.1.12. ZR FP 1 TRIGGER
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M3-04-3 I UNIT FLOW DIAGRAMS

YES
Y21 - 1Y22 -
Y23 - 1Y24 -
Y25+ 1Y23 YES
(1Y25 + TY24) -
Y21 - 1v22 -
COND FPCL R
TON
(28.26.51.1)
ZRFP 2TGR
(28.26.51.1)
INSTR PREP COMP YES , BLOCK FP RDY- YES
. ZR INSTR PREP
ZL - FP Z ALT TGR OFF - < COMPL- CARCETTPCE
(28.27.32.1) NO T2 CHKR REQ (28.14.41.1)
E-NO | CHKR REQ- YES i SAC-FPL 3NE- | YES
: NO T1 CHKR REQ- CHKR EN- NOT CHKR :
OK TO | CHK IC- SING ERR-LAEN T
NO | CHKR REQ E3 182
(28.41.50.1) (28.14.41.1)
COND IWC] TON CKT | TON FPR 4 >—————
(28.41.51.1) (28.14.41.1)
COND IWC2 TON CKT
(28.41.61.1)
YES !
YES YES YES
FPR4E - SBC FPR4E - FPR 4M
(28.14.42.1) (28.14.42.1) (28.14.43.7) (28.14.43.1)
ICIB P POS 2-8 - FPR4 | CHK FPRAE-M
2 32-40TO ICIB PARITY TYPE 1 LD
(28.21.20.1) 28.21.75.1) 1.72.1
_(28.21.61.1) { @8.2 )
BLOCK GEN OF ERR
PRECND LA AD
(28.38.70.1)

FIGURE 3.1.13. ZR FP TRIGGERS 2, 3, 4, AND 6 (SHEET 1 OF 3)
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FIGURE 3.1.13. ZR FP TRIGGERS 2, 3, 4, AND 6 (SHEET 2 OF 3)
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e

S~

YES

ADVANCE T
1AUC |
.
] SET 1AUC | RESET LOAD i
‘ " | ADVEN SEQ PULSE MEMORY J
ST IAUCTO 38.01.06.1 38.01.10.1 ™ o
NEW LEVEL
38.01.01.1 | =] INFORM BCU OF RESET LC, NOOP, 1J
NEW IAUC LEVEL 1 AT NEw LEVEL 3
38.61.01.1 36.02.03.1, 33.01.16,1 |
YES NO %.07.03.1 ‘
ves/ STORE
- ’ ! i BEING DONE
VERY
':Eégw TYPE &2 L TYPE 3
LOAD ENABL LOAD ENABLE
e
%.02.02.1] %.02.03.1
/
we 2 LOAD
. vEs [ |
RESET 1ALC - | STARTED

RN VES j

. -
DROP LOAD ENABLE |
LINES ‘

- ® SET 1AUC
AES
38.01.06.1
(LLey) ) M |

|
|
i

i Cl

YES

ECC ERR

T v Y

SET IAUC
LOAD PULSE MEMORY

38.01.10.1

STORE
REQUIRED

ABC o
ADVANCING

AES
3%.01.08.1 OFF

/ADVANCE
1AUC

(STORE
DATA M)

FETCH
ACCEPTED AND
NO COMPARE

RECOVERY
NEEDED

RECOVERY
. NEEDED

'

TYPE 1 &
EN

2 LOAD
E

38.02.02.1

=1 TYPE 3 LOAD ENABLE
38.02.03.1

JRE 3.2.1. JAUC LOAD ENABLE AND
ADVANCE CONDITIONS
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M3-04-3

LA FLOW DIAGRAMS

! LLP 3
7 1 ¥
GITAG BITS & G11BOX e | G1ICOB SETLF &
CF CODE FIELD IND'S TO TO IC TG DATA FIELD LC TAGS
EXCEFTBIT € IND. FIELD FIELD T T
300,010 35.05.01.1
LAOP 45
| CHKF, PSEUDC
= PARITY STORE OR SET
G OP CCDE ERROP RECOVERY 1 IND
BTE ” LEVEL ?
33.01.16.1
3¢.05.01.
/
SET OF SET SET
BT e CNIDC IND NOOP TAG
8.0 36.03.05.7 35.05.04.1
Lip 2z
1 1 1
- - 1S LAAR
G TAG BTC < GIic
& OF CCIE | BOY IND'S 10 1€ CCMPARE
BED TO IND FIELD FIELD ENABLED
o IELT A
T TR EXAG ERA] -
/ ADDRESS
\ RO compart

2/1.62

DATA FIELD

FIGURE 3.2.2. LOOKAHEAD LOAD

MENM SEL LA T

EQUNDARY
ALARN

PULSES (SHEET

108 2)

9.3



LA FLOW DIAGRAMS M3-04-3

LLF 3
~ ) Gl 1-BOX GlIC I BOX
:;!;ASPBC'EDE IND'S TO 70 1C WILL LOAD
IND FIELD FIELD LAAR 1 OR 2
TEC0 T.05.011 35.09.01.1
36.05.01.1
NO

|
YES, [ éé?PCE?K FETCH FETCH
LOAD ACCEPTED ACCEPTED

A
SET FROM 1 SET FROM 2
fv:nggc & LAAR 1 & LAAR 2
' BUSY BUSY
36.16.02.1 36.16,02.1
’ 38.53.01.1 38.53.01.1
MODIFIED
TYPE 3
i
SETLF&LC )
1 1465
3€.02.02.1
36.01.10.1
i GIKOE UNCORR YES
| wiTRECC ECC ERR
|
0.0
YES I-PAK G11COB
ERROR WITH ECC
4 36.02.07.1
SET SETIJ &
NOOFP TAG NOOP
St

FIGURE 3.2.2. LOOKAHEAD LOAD PULSES (SHEET 2 OF 2)
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M3-04-3 LA FLOW DIAGRAMS

ADVANCE OCC

SET OCC AES

38.11.06,

STEP OCC TO
NEXT LEVEL

38.11.01.1

CHK
STARTED

3RD PRIORITY CHKR
REQUEST

DROP "OK TO I CHK" | Al
LINE (NO “0" REQ) )
‘ 35.01.02.
I IS CHKR NEED \ .o
PREVENT | BOX ‘ Ry
(NO SINGLE  \ gOR CORR CYC
CHKER CYCLES ECC ERR)
35.05.01.1 A

START OPERAND CHECK TIMER

R ™ M
GoDaTAFIELE | RESET OCC
1O IC1B —®1 A
v T eor
DATA PARITY

TO HOLD RESIDUE

1 CHKR

PRIORITY ——EToT ’

PANEL KEYS NO ECC YES

OR INVALID
ADDRESS (OCC INT ERROR
FETCH TAG 1 35,05.02.1
START OPERAND
R
SIGNAL 1 CHKR SIGNAL | CHKR CORRECT TIMER
10 CUK ECC TO GENERATE T T
PARITY ‘ ]
35.15.01.1 B.15.00.1 CONTINUE GATING e
DATA TO CIB o
35.10.02.1
' Al
DROP “NO 0 REQ" LINE | .
TO HOLD CHKR PRIOR LCTAG
.
NO SET 1J IND YES DBL
NOOP TAG ERR
33.01.16.1
ADVANCE 36.07.07.1
occ

FIGURE 3.2.3, OPERAND CHECK AND CORRECT PHASE OF INSTRUCTION PREPARATION
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LA FLOW DIAGRAMS M3-04-3

SET TBC

TBC AT NEW LEVEL

\ |
EXECUTE IF
REQUIRED
TBC
SPECIAL L | YES NO
CasEs ] EXECUTED
ABC
RESET TRANS
TBC AES INDS ONLY
?
RESET YES
TBC AES 1
Y
TBC SINGLE TBC MULTIPLE RESET
ADV. COND ADV. COND TBC AES
/ T RESET
YES AES OFF TBC AES
] i ?

ADVANCE TBC IF
NOT INTLKD BY OCC

FIGURE 3.2.4. BASIC TBC ADVANCE CONDITIONS
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M3-04-3

LA FLOW DIAGRAMS

ATVANCE TBC

RESET SET TBC
TBC LDE l AES
STEP TBC TO
NEXT LEVEL
YES NO
DISC o
YES HSCLN NO LF YES

&LCON

SET TBC
LDE

INST

DECODED LDE ON

OK

ABC
ACTION
COMPLETE

LAOP \ NO

45 OR 47

YES / ALL

Y
PREVIOUS £

BRANCH
RECOVERY

AND CKT 3A IN PROG

BR vEs

LAOP
17 EXT STO

CONDITION
MET

ABC WiLL
CAUSE HSCLN
MODE

YES NOOP

13 NOT INT
STO

ALWAYS EXTSTO

2/1/62

ABC
ACTION
TAKEN

™

ADVANCE TR IND EM ACTION
ok TAKEN

FIGURE 3.2.5. TBC SINGLE ADVANCE CONDITION

NO BaC
REC REC

2-1



LA FLOW DIAGRAMS

ADVANCE TBC
-~

M3-04-3

RESET < SET T8C
TBC LDE AES
STEP TBC TC
NEXT LEVEL
LDE YES
ON
LAOP 03,
T BUS 0715
TIMER NOTINTY
i C
RESPONSE T ‘
RESET
TBC AES

1

T BUS
TBC AES TIMER
m ‘ YES /
RESET T BUS
TBC AES TIMER
. A
i IF NCT INT ST FP ST CYC J
: TBUS
[ A VEL 15T CYC TIMER

SET FST
CYC MEM

RESET
TBC AES

BR
SUCCESSOR
BR UNSUCC

YES

F NOT INTSTO |

LAOP
55,27

YES/  TBC

LaOP

41,23,17

ABC WILL
RESET AES

LAOP

YES 00,40,02,

42,25,65,

YES LAOP

FIGURE 3.2.6.

2-8

31,57,33, EXT

TBC MULTIPLE ADVANCE CONDITION

ABC INTLK
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M3-04-3

ADVANCE

SET TBC AES

TBC AT NEW LEVEL

NOOP'D
OR

1S LEVEL
READY FOR
TBC ACTION
2

NOOP MODE
?

ABC-SCC \YES

LA FLOW DIAGRAMS

INTLKD
?

Y

YES

TBC-ABC
INTLKD
?

GO OP CODE BITS 1-4
LEVELS TO 1O DECODER

PREVIOUS
INSTR, PROPERL
MAR MODE\ execuTED 2

ACTION TAKEN
YET ?

\ 38.25.01.1

START TRANSFER BUS TIMER

‘E. M

M lE or M

'

RESET
TBC AES
e GO DATA
X
38.21.03.1 BOR bIsC FIELD LEVELS

SYNC INSTR. ONTO®
2 35.76,01.1

SELECT SELECT

BX DISC SYNC

38.68.02.1 l
HAS
BX OR DISC
ACCEPTED THE
INSTR ?
REJECTED
?
| 38.25.03.1
SET 10 REACTION STORAGE TRIGGER
’ l
Y i
RESET TB SET 1O BUFFER TRIGGER =@
TIMER M ]
—_Fﬂ"'. .02.1 RESET
\ i

DROP SELECT
SIGNAL

38.68.02.1

DROP ACCEPT
R

SET 1O RESPONSE TRIGGER

1

ADV, TBC IF NOT INTLKD
8Y OCC

y
Y [}

SET TBC AES RESET TBC LDE

‘ 38.22.15.1

RESET 1O RESPONSE
TRIGGER

‘3‘,2&01.1

SIGNAL BX
& DISC SYNC
10

READ
WRITE
CONTROL
LOCATE
RELEASE
OR

cCw
(AND)
SEOP

T38.68.01.1

FIGURE 3.2.7. TBC 1/0 INSTRUCTIONS - OP 20 AND OP 24
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LA FLOW DIAGRAMS

SIGNAL SAU OF
§NTRPT Bl
INSTR

38.23.05.1

2-10

ADVANCE

D4 SET TBC AES

TBC AT NEW LEVEL

15 LEVEL
READY FOR
TBC ACTION
?

Bl
INTRPT
Bi ‘
? |
SIGNAL SAU
OF
B) INSTR,
36.11,02.1

v 38.21.03.1

OOP'D
OR NOOP

OP DECODE

OP X1 38.22.07.1

LAOP 35 OR 75 38.22.10,1
LAOP 75 38,22.09.1

LAOP 43 38.22.09.1

M3-04-3

BB
OR
Bl

BB
1 J 38.25.01.1
SIGNAL SAU .
oF START TRANSFER BUS TIMER
BB INSTR. =
E.M E+M
RESET a 1
R Es ‘ 5 GO DATA
a4  FIELD ON
38.21.03.1 T To8
VFL START
TRIGGER
3.23.05.1 GO OP CODE
‘ & WBC TO SAU
ENABLE SAU TO
START PRE-EXECUTION
HAS SAU
ACCEPTED  \YES \R/EFSLE;TART
"Y?HE DATA  JiSAU HSKPING ¥ TRIGGER
323,051
A
SET FIRST CYCLE
MEM. TRIGGER

T8C
ACTION TAKEN

‘ I B 2A.01.

-

ADV TBC IF
NOT INTLKD
BY OCC
- /
SET RESET RESET
TBC AES TB TIMER M TBC LDE
38.22.15.1

RESET "FIRST CYCLE

1 MEM" TRIG

36.24.01.1

FIGURE 3.2.8. FIRST LEVEL OF SAU INSTRUCTIONS
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M3-04-3

ADVANCE

SET
TBC AES

TBC AT NEW LEVEL

IS LEVEL
READY FOR
T8C ACTION
?

’ |5
OPERAND
FIELD ?

YES

IN LA DATA

LA FLOW DIAGRAMS

OP DECODE

LAOP 05 38,22.07.1
LAOP 03 38.22.11.1
LAOP 07 38.22.11.1

OR ONLY .

OPERAND 03

05

T8C
ACTION

NO
TBC AES ON

G| TOB
TO C REG

2/1/62

TAKEN YET?
38,25.01.1
START TRANSFER BUS TIMER
E.M M {E+M
RESET p____ﬂ GO DATA
TBC AES ON TOB
38.21.03.1 j
/
FIRST LAST, ADV TBC IF
ORONLY OR ONLY. NOT INTLKD
OPERAND OPERAND BY oCc
? ?
' ] RESET
1  TCLDE
G TOB SET SAU GO
TO D REG TRIGGER
35.17.01.1 ‘ 36.23.00.1 ) 7 TBC AES
SIGNAL SAU TO
STOP HSKPING &
START EXECUTION
RESET
=B 15 TIMER M
HAS
SAU STARTED \ YES_ v ﬁs‘f"so
EXECUTION /AU HSKPING" OVER|  TRIGGER
38.23.04.1

FIGURE 3.2.9. VFL OPERANDS LAOP 03, 05, AND 07



LA FLOW DIAGRAMS

2-12

ADVANCE

SET TBC AES

38.21.03.1

TBC AT NEW LEVEL

READY FOR
TBC ACTION
?

LAOP YES
15
38.2.11.1 ]
1S OPERAND
ALWAYS IN LADATA
INT TAG OFF FIELD
7

VFL RDY FOR MCND

SET VFL WAIT
FOR MULTIPLICAND TRIG ,

38.24.03.1

SEND A SIGNAL TO
SAU TO BLOCK ITS

MPYC ACTION
38.23.05.1
| | 38.25,01,1
START TRANSFER BUS TIMER
EEWM E+M M ———
ADV_ TBC IF
ﬁ L———ps] NOT INTLKD
> RESET TBC AES BYOCcC
36.27.03.1
GO DATA
ONTOB _ 1
GITOBTO CR RESET
SrropocHe EATIIN] =1 15 Lo
3£.17.01.1
G1 RESIDUE
! L-a FROM TOB SET
TO A CHKR 1 BC AES
38.23.03.1
|__ay] RESET "VFLwam RESET
~ 18 TIMER M

-FOR MCND*" TRIGGER
S
38.24.03.1

|

REMOVE SAU
MPYC BLOCK

FIGURE 3.2.10. VFL SPECIAL OPERAND LAOP 15

M3-04-3
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M3-04-3 LA FLOW DIAGRAMS

ADVANCE
L o

1 SET TBC

e AES

i

TBC AT NEW LEVEL

PREPARATION

IS
OPERAND
IN INT REG

i

GO OP CODE

ON TOB
35.28,01.1
| 38.25.01.1
STAPT T BUS TIMER
EM ‘E +M
| RESET TBC GO DATA FIELD
1 as ON TOB
¥.21.03.1 35.16.01.1
Y GITOB
TO C REG
SR
36.23.01.1
SIGNAL PAU
& & 5AUTO
START
01.1
HAS PAU
STARTED YESTO o
YET ‘
SET 1ST CYC MEM TGR
\ l 38.24.01.1
Y
INT NO
STORE
| 38.21.04. ]
ADVANCE IF NOT
INTERLOCKED BY
occ
RESET
\ TBC ADE
1 1sTcve MEM
TBUS M
NS
ADVANCE

FIGURE 3.2.11. FP INSTRUCTION LEVEL OPX2
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LA FLOW DIAGRAMS M3-04-3

TBC ADV

STEP TBC TO
NEXT LEVEL

YES, EXT

EXTSTO & STORE
NOT INT STO

A TAGS
- YES / FROM
o 1

A \
SET GT
LAAR 1 NEXT ] YES, FROM
2 )
TN BCU J
SET GT
LAAR 2 NEXT
TN BCU
LAOP LOGIC: 38.22.16.1
33EXT
OR 3}
i | Y
SET STO NEXT RESET STO SET STO RESET STO
1 TGR NEXT 1 TGR NEXT 2 TGR NEXT 2 TGR
\
LOAD STORE LOAD STORE LOAD STORE LOAD STORE
REG FROM REG FROM REG ROM REG FROM
TOB NEXT ACOB NEXT TOB NEXT ACOB NEXT
FOR LAAR 1 FOR LAAR 2 FOR LAAR 2

FIGURE 3.2.12. TBC STORE GATE CONTROL
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M3-04-3

2/1/62

ADVANCE
-~

SET
TBC AES

TBC AT NEW LEVEL

1S LEVEL

?

READY FOR
T8C ACTION

NOOP'D OR
NOOP MODE

LAOP
YES 3
?
38.22.10.1
LAAR AT
TRIT STORE INT ADDR
38.32.05.1
TBC-ABC  \
s
INTLKD 1
?
PREVIOUS INSTR
PROPERLY
MAR MODE EXECUTED
Tsc< ACTION \ no
P AXENYE ATS ON
38.25.01.
E+mM o | GO DATA FIELD
START TRANSFER BUS TIMER 8 on TOB
[ M 3576011
jm———|m————— _.,\‘
| RESET
TBC AES I !
| ABC TR, IND !
i TIMER M ]
?
| ]
GI'TOB ‘ |
TO C REG | I
START A BUS
35.17.01.1 | TIMER TO COMPLETE |
| THE STORE OP |
| |
| |
{ )

N —

— ABCACTION

o =

LA FLOW DIAGRAMS

FIGURE 3.2.13. I BOX STORE TO INTERNAL

ADDRESS, LAOP 33
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LA FLOW DIAGRAMS

ADVANCE
>

M3-04-3

SET

ABC AES

ABC AT NEW LEVEL

YES
FABC
TBC INTLKD

?

HOUSECLEAN MODE

NOOP YES
MODE

HSCLN TIMER M

RESET
ABC AES

¥ "NO DELAY ABC ADV."

{7 TRANS. IND. M

\ REQ. / - *

PREVIOUS
INSTR PROPERLY Y

EXECUTED 2 fNTRUPT ;

TRANSFER INDICATORS HSCLN TIMER
WILL SET.

HSCLN MODE

MAR MODE

A BUS TIMER ACTION

IND TEST £ WILL
RESET BR REQMTS,

YES

“COND Gl
INT. REQ"

NOT "COND GI INT REQ"

IND. REQ. TIMER M

N - STORE TO
NOT “LAAR DEC ADDR. YES
AND CKT 5¢ DEC ADDR. 11 NO JNDICATOR

A BUS TIVER M REQ ?

NOT “NO ABC DEC BIN STO LEVEL"

IND. REQ. TIMER ACTION

]

COND. ABC ADV. COND,

ABC ADV. COND. NO

ADVANCE
AEC

2-16

A\

ABC TBC
INTLKD

YES

PREV

= ?‘KOOPR 55 SO STORES ) e .
g STAR BUSY DONE
NO STO REQ. I—
TBC ABC
MULT. ADV TBC INTLK
YES
TFR IND
M

FIGURE 3.2.14. ABC ADVANCE
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M3-04-3 LA FLOW DIAGRAMS

MAR MODE OFF

ARITH

~ NO/ INSTR YES_
~ EXECUTED ‘;
?
"LA NORMAL

IND TEST M* IND TEST M" SIGNAL PAU

oN ON —reen—f|  OF LA TESTS

5 5 COMPLETE
38.23.01,1

SIGNAL PAU y “EXEC UNIT Y
; ! ES
TO SET "MSTR IND TEST M" ON

TEST CMPLT" TRIG ?
38.23.01.1
i A CHKR A CHK
IND TEST M COMPLETED
COND INTRPT OR MAR TRIGS ON 2 CHK COMP
38.35.02.1 ? IMMEDIATE
38.35.02.1
\
J NEW SETTING MAR w-P NOT ALL OTHER TEST TRIGS" NO A CHKR
ERROR
?
A
RESET ALL IND RESET ALL IND ﬁREVENT SETTING
TEST TRIGGERS TEST TRIGGERS A CHKR IND
TEST M* TRIG
38.35.05.1 38.35.01.1 36.35.01. 1
|
NO INTRPT YES
?
SET -
“MAR MODE" SET SET "MAR SeT
AND “INTRUPT .MODE" AND “ .
,, INTRPT NEXT
"MAR NEXT NEXT INSTRN" MAR NEXT INSTRN
INSTRN" TRIGGER INSTRN™ TRIGGER
TRIGS TRIGS .
38.35.04.1 38.35.05.1 38.35,04.1 38.35.05.1

FIGURE 3.2.15. SETTING MAR MODE
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—,

—

ABC AT NEW LEVEL

LEVEL
PREPARATION
FINISHED 7

YES
LF & LC ON

YES PREVIOUS NO
INSTR. PROPERLY
MAR MODE \ EXECUTED 2 ’ INTRUPT

NO
C AES ON

M3-0443 LA FLOW DIAGRAMS
GO IND FIELD LEVELS TO MAIN IND REG
AND GO IC FIELD LEVELS TO 1C RUFFER
35.27.01.1
]
START
NO HSCLN TIMER
ABC AES ON 38.39.02.1

38.38.01.1

TRANSFER INDICATOR TIMER

- E.M
RESET
ABC AES

38.81.03.1

RESET "MAR
| SR INDS NEXT INSTR"
GLXR INDS TRIGGER

ves /15t INSTR.

7O IND REG
o s ——v—
T8 27.00.1 ves / LAST

INSTR. LEVEL
?

GI IC FIELD
70
IC BUFFER 1

35.27.0¢.1

NOOP
ABC
RESET ?

MAR MODE

38.35.04.1

SET

38.35.04.1

YES

NOOP MODE

38.34.01.1

STORE
TYPE LEVEL

"NO DELAY IND. TEST"

3.3z WAIT FOR

A BUS TIMER

SET
IND. TESTE

38.38.03.1

SET LA NOOP SET NORMAL
IND. TEST M IND. TESTM
5
38.35.03.1 ‘38.35}01.1
SIGNAL PAU:
SIGNAL PAUTO OF LA TESTS '
SET "MSTR TEST COMPLT" COMPLETE -

38.23.01.1 ) 38.23.01.1

LEVEL
“MAR NEXT INSTR" ON ?

1S THl’S-—\
THE INTRPT YES

FREE INSTR INTRPT IS
? DISABLED

RESET "DISABLE
INTRPT"  TRIGGER

38.39.05.1

RESET
UNIPOLAR INDS

35.27.07.1

YES NOOP NO

MODE j

J

E.M M E+M

NO/ gt YES
\ STO TAGS
STORI NO

E
TYPE L*EVEL / T

ADV. ABC IF NOT
INTLKD BY TBC

STORES

70
A BUS
TIMER

NON-ARITHMETIC

INT. \YES
ETCH —

/ INT. TAG ON (X2 FETCH) FETCHES

ABC
FROM TAG YES
ON
2
YJTORE OR
. FETCH
LAAR BUSY ';” £Tc
RESET
LAAR BUSY
RIG
38.53.03.

\ YES
L_/Tc ON

NO LAOP
1

RESET "MSTR
TEST COMPLT”
TRIG. IN PAU

‘ 38.23.02.1

OP X2 FETCH OR STORE

ALLOW PAU TO
RE-MEMORIZE THE
INTRPT. LINE

LAOP 13 STORE

FIGURE 3.2.16. FP ABC ACTIONS-TRANSFER
INDICATOR TIMER
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T

M3-04-3 LA FLOW DIAGRAMS

TRANSFER INDICATOR TIMER
E.M ’E. M M
i
RESET - | |
ABC AES !
e RESET "MAR 1ST INSTR. ‘
36.31.03.1 NEXT INSTR" |l - e YES LEVEL ]
- TRIG 2
GI R INDS i
TO IND REG 38.35.04.1 IS THIS
~ THE INTRPT | YES
35.27.03.1 FREE INSTR "MAR NEXT INSTR" ON* A BUS
? TIMER Aj’HON
YES LAST RESET "DISABLE RQD
INSTR. LEVEL INTRPT" TRIG
? NI , ADV. ABC IF NOT
i INTLKD BY TBC
RESET { 38.31.05.1
UNIPOLAR ,
Y pfoicrmD SET INDS
TO IC BUFFER NOOP MODE N
35.27.02.1
1 RESET VFL
STORE OR YES
R
MAR MODE FETCH LEVEL / SAU EN MEM
38.35.08.1 ? TRIG ON ]

YES
NG NOGF MODE \ aer O 1715 10
NOGP'D - ABUS
TIMER

" ABC STORE
A?Z?HON SET "VFL X1
“RaD INSTR REJECT" 35
o TRIGGER bos
" *35.23.& R 48
“NO DELAY IND TEST" SIGNAL SAU TO SET "SAU
STOP HSKPING.. EN MEM”
* 38.32.09.1 TN TRIG
38.34.02.1
SET IND TEST E
RESET SAU
EN MEM
TRIG
38.34.02.

FETCHES
NON ARITH < T YES
SET LA “ FETCH &
NOOP IND o » / INTTAG ON
TEST M \
3.35.03.1  38.35.00.1 LAST
Y Y ABC INSTR | YES
FROM TAG :
LEVEL IC ON
SIGNAL PAU TO SET SIGNAL PAU OF 2
"MSTR TEST COMPLET" LA TESTS COMPLT
38.23.01.1 38.23,01.1 LAOP

STORE

OR
INT. FETCH
?

RESET "MSTR
TEST CMPLT"
TRIG IN PAU
* 38.23.02.1
OPF X1 INSTR
ALLOW PAU TO LAOP 05 FETCH (10of 1)
RE-MEMORIZE THE " 03 FETCH (1 of 2)
INTRPT LINE " 07 FETCH (20f 2)
" 17 STORE (1ST)

" 23 STORE (2ND)
" 21 STORE (SPECIAL)
" 15 FETCH (SPECIAL)

FIGURE 3.2.17. VFL ABC ACTIONS-TRANSFER
INDICATOR TIMER
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M3-04-3 ' LA FLOW DIAGRAMS
- TRANSFER INDICATOR TIMER
- EM E+M
EEM
RESET
ABC AES
38.31.03.1 EESE msfm !
bp INSTR .LEVEL -
TRIGGER MAR NEXT INSTR 2 A BUS NODP \ NO STORES
RN TIMER ACTION MODE = )
GIXR INDS . y R Rap 2 ? /
TO IND. REG
35.27.03.1 LAOP 75 NC
) ?
IND TEST E ADV. ABC IF NOT
ST ] WILL RESET THE INTLKD BY TBC
UNIPOLAR INDS BR RQMNTS
35.27.07.1
1S THIS -27.07. 10
s ;\c;; :B%OP YES THEINTRPT T
s ABC FREE INSTR, TNTRPT TIMER
? DISABLED
RESET SET RESET "DISABLE Nodp
TBC AES NOOP MODE INTRPT" TRIGGERS YES MODE NO
38.01.03.1 38.34.01.1 38.39.05.1 ?
- INT. FETCHES
FETCH YES )
ADV. TBC I A NT. TAG ON
NOT INTLKD BY OCC NON-ARITH
LAOP 31 YES LAOP YES INSTR.
' ? n T
/E! 1 YES conp NO “|AST INSTR. \ YES
YES RESET LEVEL  ? ICON
iC oN INSTR. LEVEL LFTAG ?
GISAU'S
36.01.09.1 COND INDS
TO IND REQ.
YES RECOVERY
NOT SIC EIN RECOVERY LEVEL 1 REQ 35.27.05.1
- fscn BIEFFFIEE;D 10 RESET "MSTR TEST
COMPLT" TRIG IN PAU
35.27.02.1 ABC
NOOP OR rromac] \YES 38.23.02.1
NOOP MODE ON ?
ALLOW PAU TO
RESET SET GICNIDC RE-MEMORIZE THE
T U—
MAR MODE " BOX RQST HSCLN" TO MK IND. INTRPT LINE
TRIGGER
. 3:.001 ‘Laoras \YE Y e srost\oa
2 YES
INT. FETCH
[ START | BOX HSCLN TIMER | o TAAR BUSY
i E i
'NOOP OR RESET RESET LAAR BUSY
BR SUCC & YES
NOOP MODE NO COND INDS | BOX RQST HSCLN
TRIGGER 38.53,03.1
/ ABC RESET : .
STORE ACTION RQST CYCLE STORE . YES
RQD. MEM RESET ) SIC 8IN
2 TRIGGER LF TAG YES
| No DELAY IND. TEST | 36.24.02.1 36.01.05.1
36.32.05.1 YES
IC OFF Ic OFF
[ serio. TESTE |
36.38.03.1 BR SUCC .
BR RECOVERY
AND INHB LOAD TRIGGER SET LA NOOP START LA RESET "I BOX SIGNAL 1 BOX SIGNAL | BOX
ggggsygb : IND TEST M HSCLN OVER TIMER HSCLN TIMER" OF NO BRANCH OF BRANCH
38.24.03.1 ‘38735.03.1 38.39.01.1 38.0.07.1 38.38. F.l
SIGNAL PAU TO SET
"MSTR TEST COMPLT"
38.23.01.1
'FIGURE 3.2.18. BRANCH ABC ACTIONS-
TRANSFER INDICATOR TIMER
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LA FLOW DIAGRAMS

TRANSFER INDICATOR TIMER

RESET

ABC AES

Y

38.31.03.1

LAOP \YEs o

02,04

NOOP'D OR
NOOP MODE

LAOP
02,04,33,63
?

YES

NOOP'D
?

EM

GIXR INDS
TO IND REQ.

“MAR NEXT
INSTR" ON
RESET "MAR YES
NEXT INSTR*
38.35.04.1 1S THIS

THE INTRPT
FREE INSTR
?

INTRPT 1S
DISABLED

35.27.03.1

NOOP'D OR
NOOP MODE
?

RESET "DISABLE
INTRPT" TRIGGER
GI XR INDS .
< ADV, ABC If NOT ABC-
TO IND REQ. 38.39.05.1 ' INTLKD BY TBC TBC INTLKD YES
35.27.04.1 \ NOOP'D OR RESET UNIPOLAR IND'S 2
NOOP MODE 38.31.05.1
35.27,07.1
06
YES .
TEoET AbC INT TAG ON STORES
= LF TAG &1 CNIDC ¥ TO A BUS TIMER
1 36.01.09.1 TO MK IND. j FETCHES
NOOP YES LAOP YES 35.27.03.1
ABC 1 YES NOOP
YES MODE ?
SET YES NOOP
NOOF MODE RECOVERY :
REQ NOQOP'D OR NON NON-ARITH
YES
NO %.34.011 NOOP MODE INSTR. 7
IC ON = _
YES ABC
IN £CC 5 NO FROM TAG
. ON 7
RESET ; YES
STORE OR
TBC AES NOOP'D OR )
\noor mope 7, . INT, FETCH 2 :C:y
* 38.21.03.1 . .
:)%V{ lﬁ’ﬁ'K'DF By GIIC FIELD ] - 51
occ TO IC BUFFER t RESET *STORE CHK RESET "MSTR TEST
IND TEST M* COMPLT" TRIG IN PAU
35.27,02.1
: 38.35,02.1 * 38.23.02.1,
RESET P
SET "PSEUDO INTRPT SET “LAAR [
MAR M "
ODE INMIBIT LOAD" TRIGGER 1 ¢'SY fraiens g
38.35.04.1 o0 ﬁfe.s&.oa.x THE INTRPT LINE
R SET "1 BOX
\ RQST HSCLN" '
ves / NOOPD OR \ no ET ABC
NOOP MODE TRIGGER ooP TG |
5 .
(1 8OX) ‘ 38.39.05.1 707.03.1
AEC
STORE ACTION START | BOX HSCLN TIMER
RQD. ?
[ NO DELAY IND TEST J * £ } M
38.32.09.1 RESET "I BOX
RQST HSCLN® SET LA “HSCLN
SET IND. TESTE TNGGER MODE" TRIGGER
38.38.03.1
‘ © NON-ARITH OFP 20 10 BX
" xT'l - 'NS"R' ? " 24 " D'SC
RESET "LAST LA ONLY MAR NE LAOP25 * DUMMY NOT CCW
CYCLE STORE" s v cow
SET LA NOOP SET NORMAL START
AND STORE INHIBIT ND. TEST M LA HSCLN OVER TIMER 02 | BOX PSEUDO STORE
TRIGGERS IND TEST M ! 33 " REAL STORE
} 38.35.03.1 38.35.01.1 38.39.01.1 51 " INT. FETCH
T 24027 04 PX PSEUDO STORE
T SIGNAL PAU TO SET SIGNAL PAU OF LA 06 v “  NOOP'D
"MSTR TEST COMPLT" TESTS COMPLETE 63 INDICATOR ONLY
38.23.01.1 38.23.01.1 00 TEST LEVEL

Y,

11 RAC RCY (NOOP RCY REQ)

FIGURE 3.2.19. I BOX AND I/0 ABC
ACTIONS-TRANSFER INDICATOR TIMER
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M3-04-3 LA FLOW DIAGRAMS

INT, FETCH
4
)
38.33.01.1
EE E M
ARITH BUS TIMER
EE E.M ‘M ’E.M
A RESET TRANS. ADV. ABC IF
1 IND. TIMERM NOT INTLKD BY
SIGNAL IND. REQ — TBC
TO RESET 0-19 g.38.02. :
ASYNCHRONOUS 38.31.05. ]
INDS, IMMEDIATELY 1 RESET r——' ]
AFTER FETCHES i . TBC AES SEND "START" SIGNALS
RESET TO SAU & PAU
35.27.04.1 36.21.03.1 LAAR Y
BUSY 38.23.01.1
TRIGGER LAST YES
SEND "PASS DATA" / ADV. TBC IF OPERAND -
SIGNAL TO A CHKR Y INTLKD WITH ABC 38.53.03.1 S
1 IF NOT INTLKD 07
38.23.03.1 BY OCC b
. \
GO INT. ADDRESS A
SPECIFIED BY LAAR SET "SAU GO"
ONTO ACIB y TRIGGER
35.24.04.1 RESET LF TAG / ‘33 23.04.1
N LAOP .23,
-05.1 h | TO SIGNAL FOR - 5
-06.1 SCC ACTION ? SEND "GO"
SIGNAL TO
36.01.09.1 SAU
Y SAU
SIGNAL SIGNAL Gl ACOB STARTED
A CHKR TO CHK A CHKR NOT INTO ABC EXECUTION "sAU
PARITY TO CHK PARITY LEVEL 2 HRPING®
38.23.03.1 35.23.02.1 OVER
RESET “SAU GO"
TRIGGER
38.23.04.1 Y
YES LAOP
37
Gl ACOB Gl ACOB
TO C REG TO D REG 1
35.22,01.1 ]
RESET 0-19
SYNCHRONOUS IND'S
OP X2 FP FETCH ININD. REQ.
LAOP 05 VFL " (1OF 1) ;
Y s v 1 OF 2 35.27.04. )
. ‘3’; B (20F 2 RESET SAU'S
" 51 1BOX" ERROR TRIGGER
35,27.04.1

FIGURE 3.2.20. INTERNAL FETCH ABC ACTIONS-ARITHMETIC BUS TIMER
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' M3-04-3 LA FLOW DIAGRAMS

TRANS IND TIMER
E-M

E TRANS IND TIMER

ARITHMETIC BUS TIMER

P 33 INT WHAT
LAOP 33 C- DREG iS BEING ACOB
q»‘
17, 23, 41 STORED X2, 13, 21
|
( i
: L vis/ stoe
DATAREADY "LAST CYCLE STORE MEM" TRIG ON\ DATA READY
2 ) -
- ' : o "LAST CYCLE | / HAS A ZERC DIVISOR
: STORE MEM" ON 3 | YES /' CANCELLED ANY
"STORE INHIBIT MEM” TRIG ON REMAINDER THAT WAS
| TO BE STORED ?
.{( 38.33.01:1 38.33.02.1
E ARITH BUS TIMER ‘ e J
B EE £ - . 'M E.M
- . ' '
SEND "PASS RESET "TRANS GOoD
DATA" SIGNAL IND TIMER Pt INTERNAL ves/ ACOB
TO A CHKR P STORE 1 - STORE OP
B P ! X2,13,2 5
A 36.23.03.1 36.36.02.1 ‘» 2
ADDR !
{ NO 0 YES ) DATA YES
? L READY "LAST CYCLE
? STORE MEM" ON
1s DATA ! [ — —
Yt STORE - TC ES SIGNAL 4 CHKR
LAOP41\ > INTLKD THAT ACOB
. . ) ) 2 DATA IS
?,'~( ' Co . e I ADV-TBC {F faccepTED
L : GICREG GIDREG " . NOT INTLKD
i > TO ko] . - 8y OCC 38.23.03.1 f
A ACIB ' © | ACE 1 ' . ' .
v , 3.0 S S ADV ABC IF Gl ACOBDTO .
E ’ LAAR ADDER | .
( ) N v NOT INTLKD BY T8C NOT ADDR 1, 5, or 6
- S . i
i 3€.31.05.1 : 35.25.01.1 T
) 'g } LAAR BUSY
- ‘ 0. TRIG
38.23.03.1
4 ( / RESET ABC
E [oiast o o\ /. o ; LF TAG
* INSTR LEVEL ! [ STORE-OF, S 36.01.09.1
- S ’ » SIGNAL ‘ | ‘
( 3 - ‘A CHKRTO : . Y ] s : ) Gl ACOE
\ " CHK PARITY © GIACOEPOS. 60-63 __YES 33 INT NO : INTO
DELAY IND TES-TJ ) ' TO SIGN BYTE REG POS 4-7 | ? AEC DATA
: ‘ . A / FIELD
36.32.05.1 o o 35.25.02.1
e : : : 35.25.02.1
[ 77, 23, 41 ves/ STORE
' : ; ‘ . "LAST CVCLE DATA READY
l SETIND TESTE- . y STORE MEM" ON \ °
Tt | RESE RESET START IMER
( ' : - 2’20%"5 SND'S T8C AES il
N _LAST CYCLE STORE, 38.21.03.1
* | STORE INMIBIT } ]
| TRIGGERS o
' . 38,24.02.1 : ADV TBC IF G| MODIFIED
NON-ARITH ’ 24,03, . INTLKD WITH. | | XR IND'S FROM ADV ABC IF
( YEL et NO 38.2.08.1 ABC, AND NOT IND REG TO THE NOT INTLKD
- . INTLKD BY UPDATED INDEX BY TBC
: ' ) occ IND REG .
SET LA i : 38.23.03.1 5.26.02.1 .
, NOOP iND SET NORMAL : SIGNAL % 3.26. OP X2- FP STORE
TEST A IND TEST M | LAOP 13 - FP STORE
A CHECKER NOT ! b
’ ‘ HECKE LAOP 17 - VFL (15T)
38.25.03.1 38.35.01. TO SET ITS . T
CHK CMPLT TGR : LAOFP 23 - VFL {2ND)
] LAOF 21 - VFL {SPECIAL)
. LAOP 41 - B
SIGNAL PAU TO SIGNAL PAU A Ay
( SET "MSTR TEST OF LA LAOP 33~ I BOX REAL
COMPLETE " TRIG TESTS CMPLT
3.25.01.1 36.23.01.1 1
|
|
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M3-04-3

38.39.02.1

LA FLOW DIAGRAMS

HSCLN TIMER

ADV ABC IF NOT
INTLKD BY TBC

* 38,31.05.1

SET
ABC AES

‘ 38.31.03.1

RESET HSCLN
TIMER M

38.39.02.1

T E.M
Gl CNIDC IND
TO MK IND.
25.27.03.1
RESET
RESET LAAR BUSY
ABC AES TRIG
38.31.03.1 ‘ 38.53.03.1
PSEUDO L
VES HSCLN
; STORE MODE
?
? ?
NO
X1,35,43
RESET ABC
LF TAG SET " VFL
HSCLN INSTR INTRPT"
36.01.09.1 vEs DUE 1O IG
TINTERPT NEXT INSTR” ON JINTRUPT 36.23.04.1
RESET 7 :
"INTRPT NEXT ot xeeumion YES_
INSTR" TRIG o HSKPING
38.35.05.1 \
SET "INTRPT {
INHIBIT LOAD™ 6
TRIG
36.39.03.1 RESET "VFL INSTR SET "VFL |
INTRPT" TRIG INSTR REJECT" L:-~
SET "DISATLE TRIG
INTRPT" TRIG 38,23.04.1
38.39.05.1 ) 38.38.04.1
; SIGNAL SAU SAU YES
‘35439‘05.1 (1'80X) TO STOP IDLE {
HSKPING ? " VFL
: NOT
START | BOX HSCLN TIMER ®.23.00.1 OPERATING
T 38.03.10.1 M
‘ 0 ‘ SET "EXECUTION
: — . UNITS IDLE" TRIG
S5 e of Et ‘
Q8T L ! HSCLN MODE 38.39.04.1
TG iDLE
TRIG
36.39.05.1 ?
38.39,04,1
RESET “EXEC RESET | BOX
UNITS IDLE" HSCLN TIMER
TRIG
38.02.07.1
38.39.04.1
LA
EMPTY YES
?
START LA
"HSCLN OVER" TIMER
38.35.01.1

I PAU DISCOVERS l
INTRPT COND

. YES
P IDLE

2-31



LA FLOW DIAGRAMNS

INTRPT
?

SET "MAR MODE" SET "INTRPT

AND “MAR NEXT NEXT INSTR"

INSTR. " TRIGS TRIG
38.35.04.1 38.35.05.%

36.39.01.1
LA HSCLN OVER TIMER
E.M EM M
Y
¥ EESS!ELS'?,A‘?FI & 61 1C BUFFER SIGNAL | BOX
ALL LA LEVELS TO IC REG HSCLN COMPLETE
38.70,01.1 38.02.06.1 | 38.02.05.1
-———
Y RESET G IND REG |
- Tg’:gk MODE XR IND'S INTO | ¥
= UPDATED INDEX | 1 BOX
IND REG ACKNOWLEDGES
£35.04.1
s | RECEIPT OF SIGNAL
TN & RESETS THE HSCLN
e ] OVER TIMER
' RESET PAU'S |
Z~  “MSTR TEST CMPLT"
e e1 PALS 38.03.08.1
" WAIT " TRIG | .
38.02.06.1 > TO ALLOW IT -
TO RECEIVE *
NEW INSTR'S
RESET "VFL 36.02.06.1 IF THIS WAS
gl START" TRIG A BR. RECOVERY
HSCLN, | BOX
R /4ILL PLACE THE
: ! GI BIT ADDR. "BRANCH TO" ADDR
OF LEFT-MOST IN THE IC REG.
- (SET) IND INTO TRANSFER THE
Y RESET PAU'S | BOX W REG |C REG INTO THE
“FP ENABLE" TRIG JAUC IC FIELD,
THEN G THE (ABC)
—— 36.02.0¢.1 IC FIELD INTO
-02.0e. THE IC BUFFER
35.27.02.1
Y | ReseTLA
1 HSCLN MODE TRIG
36.39.04.1
RESET:
INTRPT, PSEUDO
INTRPT, & BR.
RECOVERY: INHIBIT
LGAD TRIG GERS
" %.35.05.)
Y
SETLA
“NOOP IND TEST
M TRIG
3%.35.03.1

FIGURE 3.2.23. LA HOUSECLEAN OVER TIMER
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M3-04-3 LA FLOW DIAGRAMS

BAC LOOK AHEAD DATA FIELD

0 8 50 55 59 61 62
1 BOX RESET
. | SPECIFIED INDICATOR BRANCH IF | ORIGINAL
X X E
BRANCH TO ADDRESS URELD S’I?TANCH D} X EIBIH,DIC ONBIT | ICR
ABC AT NEW
LEVEL

LAOP \ YES

n
4 GATE DATA FIELD
NO DOES YES BITS 54, 55, 59, 61, 62
SPECIFIED INDIC

= BIT 62

1 \
DID YES YES [/ coND
I BOX BRANCH /"2 50y INDICATORS
i
TFR INDIC -3 / DID
TIMER SET Ne
PSUDOC IRPT ¥ (BIT 59)
RECOVERY _—
y
BLOCK INDIC y
RESET TFR INDIC /
TIMER SET YES
<t IN
— TIMERSET L < TERRUPT
, 7/ RECOVERY

(

|

l DELAY ABL ’ r
l

(

ADV, RESET MAR
MODE & MSTR TEST COMP

RESET LF

IND I
RESET

BLOCKED
?

INDIC

RESET

SPECIFIED
2

NO BIT 54 YES

\ | i

RESET AL RESET AH RESET AE

FIGURE 3.2.24. ABC ACTION ON BAC (LAOP 11)
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LA FLOW DIAGRAMS

ADV

L
SET SCC
AES
3e.51,03.1

SCC AT NEW LEVEL

sCC
ABC
INTLKD

SCC DEC ADV. COND

M3-04-3

, YES

ILLEGAL

(38.52.06.1) YES

ABC
TBC

3t.51.05.)

INTLKED

ABC
ADVANCING

~no/  TBC
OCC INTLK

oF
YES ABC
ADVANCING

T8C
ADVANCING
¢

PS STORE

7

72, 44, 46

STORE DATA TIMER M

3i, 33, 21, 13, 23, 17, X2

WRITE INDEX LA M

!

SET SCC
LDE TRICG

38.5

2.07.1 l

TQO PAGE £

02, 04, 06, 13, 17, 23, X2

! TIMER NO INDEX TRANSFER M

Nee
AES OFF

2%, 51

scc
ABC

2G
36.51.04.1 ‘ { 38.51.06.1
SCC SING SCC MULT.
ADV. COND. ADV. COND.
f 38.51.01.1
ADV. 5CC
/ RESET
LF TAG
36.01.02.1
Y SETSCT
ha AES
38,51.03.1
> RESET
SCC LDE
- 38.52.07.1

2-34

FIGURE 3.2.25.

INTLKD

SCC ADVANCE
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SCC AT NEW LEVEL

y

sCC \ YES

AES

LA FLOW DIAGRAMS

ON

YES SEC
LDE ON

LAOP
5

2/1/62

1S
YES REAL STORE

INST.

PS STORE
OR BR RCY
LEVEL

4D

REQUEST 4TH PRORITY FOR | CHKR

38.52.08.1

NO
DROF OK TO | CHK

REG READY
FORLA
DATA NEXT

STORE
YES

(LA NEXT)

[T(~o TeUs
TIMER E+M)

YES

STORE
ACCEPTED
YET

NC STORE
Mo L

(NO "0" REQ)

35.01.02.1

STO DATA TIMER

PREVENT { BOX
FROM STARTING
A CHECK CYCLE

1S OP
CHK

I__!

NO 3" REQ NEEDED
RESET
SCC AES
1S CHKR
REQ FOF
NOSINGLE\ A CORRECT {__...
ERRO® CYCLE
RESET
I FROM
TAG
START LA TO | TIMER
06,071
YES
INFORM GOLATO

STORE REG T08B

FIGURE 3.2.26. SCC ACTIONS

y IR E M

ADV 5CC
IF NOT INTLKD
WITH ABC
3.51.0¢.)
sCC
AES
ON



LA FLOW DIAGRAMS

B

LA TO | TIMERE

13

= DATA ON

]E.M

GO sCC

45,
51

)

G1iCoB

ICIB
35.11.00.1

STORE

DATA FOR YES

RESET
SCC AES

38.51.03.1

D

LINE TO HOLD I CHKR
4 PRIORITY

ROP "NO 0 REQ"

35.01.01.)

IX STORAGE 113, 17, 23
? g:' 02, 04 SIGNAL | CHKR
, 70 CHK PARITY
Gl ICOB T.15.01.1
10
X REG \
38,02,06.1
STORE DATA
FOR IX YES (X REG)
STORAGE 13, 17, 23, X2
? 02, 04, 06

35.06.02.1

M

!

SIGNAL | BOX CONDITION THE
70 LOOK FOR SETTING OF MK
| CHKR PARITY IND ON | THKR
ERROR SIGNAL PARITY ERROR
3€.02.07.1 35.27.04 .3

2-36

ADV, SCCIF
NOT INTLKD

1

LAOP 51 | BOX FETCH
13 ARITH STORE
17 ARITH STORE
23 ARITH STORE
X2 ARITH STORE
45 BR. RECOV
02 PS STORES
04 PS STORES
0¢ PS STORES

[La 70 1 TimER INDEX TRANS. M )

EM

CONDITION THE CONDITION THE
SETTING OF MK SETTING OF MK s
IND ON | CHKR [ IND ON | CHKR
PARITY ERROR PARITY ERROR

35.27.06.1 35.27.04.1

|

NULLIFY ANY OTHER STORE
LEVELS THAT ARE ADDRESSED
TO THIS SAME IX ADDRESS
BY SETTING OP BIT 0.

35.31.03.1

M3-04-3

START CLEAR AND WRITE INDEX TIMERS

CLEAR INDEX TIMER

£

SIGNAL | BOX
TO START THE
INDEX STORAGE
CLEAR/STORE
OPERATION

35,30.01.1

FIGURE 3.2.27. SCC STORES TO I BOX

™
]
GO LAAR GO OP CODE
BITS 13-17 TO BITS 14 TO
1 BOX {IX ADDR) | BOX (IX ADDR)
TE.35.01.) 35.30.01.1
35.33.01.]
WRITE INDEX TIMER
Y ™
\
ADVANCE 5CC
IF NOT INTLKD
BY ABC
36.51.06.1
Ps
. NO 13,17, 23, X2
2
\
RESET
LAAR BUSY ¥iSGETHF2R°M
TRIG
38.53,03.1 T6.16.01.1
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M3-04-3

SHIFT DECODED
AMT (1-6 LEFT)
THRU SHIFTER —
SHIFT COUNT TO
RESIDUE GENER

"A" REG EXP TO
SAU ADDER FOFK
SHIFT UPDATING
RESULT

TO EXP LATCH

I

TP6
TRIGGER
STATUS

\

“C“ REG EXP TO
SAU ADDER FOR

SHIFT UPDATING
RESULT

TO EXP LATCH

|

YES ZERO

YES

NORMALIZE
SHIFT> 6

PAU FLOW DIAGRAMS

REQUIKED

MANTISSA

! Y

. CLOSE GATES 61, 63
SGuA:IE§ 2, 22 ADDER QUTPUT
HIF TER TO 3
ADDER St e
OUTPUT ALL ZEROS
LATCH SHIFT
REG FOR ("
RIGHT SHIFT

TPe
TRIGCEF
STATLE

A" REG “CUREG
EXP TO SAU ExP 1O SAU
EXP LATCH EXF LATCH

l_.[.____l

y

Y

GATES 21, 22
SHIFTER
TO ADDER

GATES 61, 63
ADDE OUTPUT
TO "F" REG

T

SAMPLE

EXP LATCH
TO “A" REG

TP6

TRIGGER
STATUS

SET TP6
TRIGGERTO
TP6 STATUS

J
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FIGURE 3.3.1. NORMALIZATION LOOP, TO-ACCUMULATOR OPERATION
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PAU FLOW DIAGRAMS

3-2

N1

Y

_ RESIDUE GEN

SHIFT DECODED
AMT. (1-6 LEFT)
THRU SHIFTER—
SHIFT COUNT TO

“A" REG EXP TO

SAU ADDER FOR
SHIFT UPDATING
RESULT TO EXP LATCH

m

TPé
TRIGGER
STATUS

)

nC" REG EXP TO
SAU ADDER FOR
SHIFT UPDATING
“RESULT" TO
EXP LATCH

|

ZERO

NORMALIZE

M3-04-3

SHIFT>6
REQUIRED

MANTISSA

i

GATES 20, 22
SHIFTER
TO ADDER

CLOSE GATES 61, 63
ADDER OUTPUT

TO "F" REG

OUTPUT ALL ZEROS

]

-

y Y

LATCH SHIFT
REG FOR “C"
RIGHT SHIFT

TRIGGER
STATUS

A" REG
EXP TO SAU
EXP LATCH

“C" REG
EXPTO SAU
EXP LATCH

]

GATES 23, 22 GATES &1, 0
SHIFTER ADDER QUTPUT
TO ADDER TO "F" REG

SAMPLE

EXF LATCH

FC "CUREG

TP6
TRIGCEP
STATUS

SET TPé
TRIGGER TC
TP6 STATUS

I,

FIGURE 3.3.2.

NORMALIZATION LOOP,TO-MEMORY OPERATION
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PAU FLOW DIAGRAMS

[Somple TOB to
["C* Reg & Oper-
Set to Hon Bits to
0 or 1 depending |1 if condition orises] |Exec Reg
*Indicotors 011 | on conditions Never set to 0 3 ponent Rout-
Set TP6 ing Cirl TP6 =
TF, UF, VF X Trigger to Route *C* Exp
RLZ,RZ RGZ, RN X TP6 Status o route® AExp
MOP _ X |
Gate 33"C"
XPFP XPH, XPL,XPU X Rog Fract
to Adder
|
Gates 61,63
Adder Out=-
ut to " FRe;
Refer to indicator section in Appendix for more detoil. ) I
” poil s 1 Opened of
Clase Gate Open Gates This Time but
33 "C" Reg_ 121,22 Shifted Needed only
Froctto Adr o Adder for Norm

"C" Reg Exp
to SAU b

Latch
b
Latch Shift
"To Ace Op" Reg fer "O"]
Fig 3.3.1 Right Shift |
//
AN
-~ Gates 11,12
Shifter to
ACIB
[
Yes LWF No
Operation
Set SB Re. Set SB Reg Pes Sample ACOB Fraction Sign Sample to
Pos 5-7 (Flgag 5-7 (Flag Bin) | | & Bxp Latch to SB Reg Set
Bifs) as Specified to Zero fo “A" Reg Pos 4 Indicators®
I I I I J
Yes
Sample
ACOBR #o
B Reg (Zoro
End of
Operation

FIGURE 3.3.3. FLOATING POINT - LOAD (L), LOAD WITH FLAG (LWF),
LOAD DOUBLE (DL), OR LOAD DOUBLE WITH FLAG (DLWF)



PAU FLOW DIAGRAMS

Set to
0 or | depending |1 if condition arises|
*indicators D] 1 | on conditions Never set to 0
TF,UF, VF X f‘ETP;:g Tf‘g:
MOF (0 on +, 1 on M+) X Bits to Exec Reg
RLZ ,RZ ,RGZ,RN X T R
L X A & C Reg Exp tof
s X SAU Adder to !
Determine Largerf
PSH 48 X Exp & Exp Diff |
T I
XPFP,XPO, XPH, XPL XPY X T Tow OrderFor
of Exp Difference
Refer 1o indicoter section in Appendix for more detail. to Shift Reg for 1st

Pre-shift of0,1,2,3

"A" Exp>"C" Exp

TP6

"C" Exp>t AT Exp

Gote 3 ' C ote | A "Gate 2
Reg Froct Reg Froct Also on D+
to F Reg to F Reg Operation
4 r T .
In "MG" the "A"
froct is Always
Assumed Plus. In
- "M+MG" it is
el e Assumed + before
Srtlcgtguesr Modification
Tore 5T A G 3 Getes 71,72 Cores 21,22 G B Block Ope
First Pre-Shift N ) X
Reg Froct C Reg Fract of F Reg Con- Shifter to Shifter to ing of Gotes
to Adder to Adder s € Adder(True) Adr (Comp) 21,2201 23
L | 1 : 1 1 J
Gate 32 Shift Count &
Also on D+ Spill Bits to
Operstion Residue Gen
|
Remaining Exp
Diff from SAU
to Shift CirReg
Yes
Total
Pre~Shift
| =8
Gotes 71, 72
Shifter 1o F Reg
Shift Right Four
D LI
Close Gates | [ Close Gates Shif Right
71,72-Shifter 21,22 or Gote our ihn
1o F Reg . 23,if Open Shlfferl
J e ——— Close Gates Updote Close Gotes
71, 72~-Shifter| | Shift Ctr 71, 72~ Shifter]
to F Register Register to F Register
Gates 61,63
Adder Output
to F Reg
Fig. 3.3.5

on

FIGURE 3.3.4. FLOATING POINT-ADD (+), ADD MAGNITUDE (+MG@G),
ADD DOUBLE (D+), ADD MAGNITUDE DOUBLE (D+MG)

M3-04-3
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vugment When Moc
Signs Opposite And

A Exp>C & Comp Result
or T Exp>A True Resuit

(+MG) Add Magnitude

Recomplement

Perform No
T ot (Set Cycle Reguired No
fo Wy s
Terch Shif Rep o] " oo de*'
for o Right s O)
Shift of Zero Totch Shift | [Gore B
Reg for 0 Shifter to
Tre TP6 ™ Right Shift Adr (Comp)
- Trigger
ates 61,63
T to Adder Output
Stotus to “F" Register
Gates 21,22
Shifter to
Adde ’
’ Neither Flagged +
No 4
Adder Output = Exponent Plus’
(All Zeros) to \ Flogged - /
"F" Register Neither Flagged - R
——— No ( Either  \ Vel S,’:g; dBf"’
Gotes 11,12 YA" Reg Exp! FFI .el;,ﬂmus
Shifter to 1o SAU Exp T EReg \Flogsee  /
ACIB Lotch Also on D+ Only One
Operati Ex 14 Fi d
ponent el
Samplie to Semple Exp 09
Set Lotch & ACOB No
indicators® to "A" Reg
Shitt Rigl Overflow
I thru Shifter to Bit fo Resi~
End of Recover Over- due Gen
Operotion flow Bit
Shift Count &
Spill Bit to ]
Residue Gen ) TPS
To *NI" “A" Reg Ex- “C" Reg Ex-
of Normalizo= ponent to SAU ponent to SAU
T Reg B 1o tion Loop Exponent Latch Exponent Latch
SAU for Shift “To Acc Op” —
Updating=Result Figure 3,3.1
to Exp Latch
/ Latch Shift
Reg for “0"
4 Right Shift
Gates 11,12
NOTE Shifter to
*SEEFIG, 3.3.4 ACIE
INDICATOR LIST
Somple to Sample txp —
Set . Latch & ACOB To "B" Reg
indicators to "A"Reg Also on D+
Sign to SBReg Op

Enc of
Operation

FIGURE 3.3.5. FLOATING POINT - ADD (+), ADD MAGNITUDE (+MG),
ADD DOUBLE (D+), ADD MAGNITUDE DOUBLE (D+MG)
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(M+MG) Add
Magnitude 1o Memory

Augment When Modified
Signs Opposite A Exp>C \
& True Result C Exp>A
& Comp Resuit

Add Magni=
1ude Type
Cperation

Perform Aug

. Yes /men: iSet No
Fraction to —
Lotch Shift Reg Zero)
for o Right Shift K=
of Zero Latch Shift Gate 23
keg for C Shifter to
Right Shift | Adr COMP
Gates 61, 63
%:’gg.r:réto Adr Output to
TP6 Status F" Register
p——a—
Gotes 21, 22 Close Gates 61,
Shifter to 63 Adr Output
Adder 10"F" Reg
T

Adder Output
(All Zeres) to
"F" Registers

P 1t Minus
Gotes 11, 12} {"C" Reg Exp Flogged
Shifter to to SAU Exp
ACIB Lotch
l.-—.r—-J
—— Scmple Exp Overflow
N Latch 10 " D" (1 in Ak YN
L Reg & Route Pos One)
indicators
to ACIE — Overflow
Shift Right One A .
through Skifrer Bit 10 Resi-
ACOBt0Look= to :zgover Over
cheod Under flow Bit n T S———sr—r———
Lookeheod — 1 -f
Sonuel Shift Count &
End SpiliBit to
of Residue Gen pr TPé
. Trigger
Operation Status
"A" Reg Exp to “C" Reg Exp to
SAU Exponent SAU Exponent
latch ' Lotch
"A" Reg Exp to "C" Reg Exp to
SAU for Shift SAU for Shift Qe e
Updating=Re= Updating = Re=
sutt to Exp Latch sult to Exp Lotch
S ——

Gates 11,12 Result Sign
Shifter 1o to
ACIB ACIB
Sample Exp_ Sample to
NOTE Letch to "D" Set .
*FIG. 3.3.4 Indicotors
INDICATOR LIST

ACOB to Store
Reg Under Store]
Reg Ctrl

) |

End of
Operation

FIGURE 3.3.6. FLOATING POINT - ADD TO MEMORY (M+), ADD
MAGNITUDE TO MEMORY (M+MG)
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Set to
, O or 1 depending |1 if condition arises|
*indicotors 011 | on conditions Never set to 0 Somple TOB to C
TF,UF, VF X Reg & Operation
MOP X Bits to Exec Reg
T
A&C Reg txp to
AL,AE, AH X SAU Adr to determ
PSH 48 X ine larger Exp and
Exponent
Difference

T
Two Low Order Pos
of Exp Difference to
Shift Reg for First
Pre-shift of 0, 1,
20r3

Refer to indicator section in Appendix for more détail.

6

O Exp STA" Ex
1p © B> P

" AT E"PZ"C" Exp m

Trigger

Gote 3"C"
Reg Froct to

Status

Gate 1" A"
Reg Froct to

F Register

F Register

TP6

Trigger
Status

Gate 31 A
Reg Froct to.

Adder

Gate 33 C
Reg Froct to
Adder

n "KMG' Op Invert "C"

" A" Reg Fract

F Register
Contents

Gotes 71, 72
First Pre-shift of

Gotes 21,22
Shifter to
Adr TRUE

Gote 23
S hifter to
Adr COMP

Biock Open=] | Tum On

ing of Gates PSH M8

121,220r 23 Trigger

1

1

1

T

L

Shift Count &)
Spitl Bits to
Residue Gen

Remaining Exp
Difference from
SAU to Shift
Counter Reg

Exp
Difference,
> 48

No

Difference
96

‘ Gates /1, 72

Shifter tc ¥ Reg
Shift Righs

Four

]—"_J_l

Any Spill Bitg | Update
Residue JShift Counter

Generator Registe-

Total
Prezshift
re-zs 'B

Shift
Cgunter

No

No |

D
Close Gates71, Close Gates 21,
72-Shifter to 22 or Gote 23,
F Register if Open

— J Close Gates 71,

72 - Shifter to 72 - Shifter to
F Register F Recister

R |

Gates 61, 63

Adder Outputto
F Register

Close Gates 71,

FIGURE 3.3.7. COMPARE (X), COMPARE FOR RANGE (KR), COMPARE
MAGNITUDE (KMG), COMPARE MAGNITUDE FOR RANGE (KMGR) (SHEET 1 OF 3)
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3-8

ecomplement
Cycle Reg ("1"
in Adder Pos 0)

Latch Shift Gate 23
Reg for O Shifter to
Right Shift | |Adder Comp

(TR
Adder Out-
PuttoF Reg
Yes PS}:{) No
Trigger
ON

To
Top of
Sheet 3

Are Both
Yei/_ixpenen’s Ne

Fiogged

Alike Before
\C" _Inverteg

TPe 16 Yes /A \ No
e Trigger — Froct
5 S Sign +
To
Son
Sheet 3
Y”: Exp Flogs \ Ne
\ Alike /
Fract No Fract. Sis
Alike Before Alike Before
' C Inrreo' 'C" Inverted
Yes
To
3on
Sheet 3
To
Jon
Sheet 3

FIGURE 3.3.7. COMPARE (K), COMPARE FOR RANGE (KR),
COMPARE MAGNITUDE (KMG), COMPARE MAGNITUDE FOR RANGE
(KMGR) (SHEET 2 OF 3)

M3-04-3
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Froction
Result

A Exp 2C Exp C Exp DA Exp
778 TPS )
Trigger
Status

roct Signs
Alike Before

Froct Signs
Alike Before

Yes

2 3
Compore Compare
Yes for Range No Yes for Range No
Type T
= ; ype Op
Route Operation Route Route
Accumulator Accumulator Accumulator
HIGH EQUAL LOW
1 ]
1

Gates 11,12

Shifter to

ACIB

__Yes fforRange Type | _Ne
3 Operation
Is Acc —
__Yes_/ High indicatory No -
On
Somple to Set o crm Do Not Sample Sample to Set
cll Specified Compare Result oll Specified
Indicators* indicators - Do indicators®
Sample Others*
J i —
End of
Opergtion

FIGURE 3.3.7. COMPARE (K), COMPARE FOR RANGE (KR), COMPARE
MAGNITUDE (KMG), COMPARE MAGNITUDE FOR RANGE (KMGR) (SHEET
3 OF 3)
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PAU FLOW DIAGRAMS

3-10

Set 1o
. - : . . "C"Reg & Op
O or 1 dependi 1 if condition arise .
*Indicators 0]i{ on cmdi';onsng Never ;el, mag * Bits to Exec Reg ‘ ]
TF,UF, VF X Exponent
Routi trol
RLZ,RZ RGZ,RN x Set Shift Reg Routing Contrel, Exp
MOP X ‘forO‘hiﬁ TP6 = Route "A" Exp
LC X
LS X
XPFP,XPO, XPH, XPL, XPU X
Refer 1o indicotor section in Appendix for more detail.
Signs
Gotes 21,22 Alike Gate 23 ock Open-]
Shifter to Shifter to ingof Gates
Adder(TRUE Adder(COMP 21,22,0r23
l I 1
1 L
Gates 61, 63 Adder
Output to "F" Reg
Recomplement
Yes /' Cycle Required\ No
W) in Add
Tatch §ﬁtiv Gate 23 5;“ -on e
Reg for O Shifter to N
Right Shift Adr (COMP)
Gates 61,63
Adder Out=
{put to "F"'Reg
Yes /Nommalize No
ified
No Is the A pectt
Exp. Yes =
Oflow Flagged v erflow
Jes "1"in Adde: Ne ={("1" in Adde
Shift Right One os 1) Overflow Position 1)
thru Shifter to ny Leading Bit to -
Recover Of! Bit Yes / Zeros in Adde\ N® Residue Gen|-
T Output Pos
Shift Count & To "NI" —
Spill Bit to of Normaliz- A" Reg
Residue Gen ation Loop Exponent to
"To Acc Op" SAU Exponent
1 + Latch
A Reg BP0 Fig 3.3.1 - -
SAU for Shift e Tatch Shifr
Updoting=Re- == Reg for "O"
sult to ETxp Ltch Right Shift
Gates 11,12 Result Sign
Shifrer to to
ACIB SB Reg
1
— 1 -
Sample Semple ACOB Somple
Sign fo & Exp Lotch to Set
SB Reg to "A" Re Indicators®
L
Scmple
ACOB
to "B"Reg
1
End
of
Operation

Sample TOB 1o |

M3-04-3

No

FIGURE 3.3.8. FLOATING POINT - ADD TO FRACTION (FT)
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M3-04-3 PAU FLOW DIAGRAMS

has the effec
Set to ?Q",‘p]e TOB to E\SBAd%sv ofelnsfr as!
'C" Reg & Op Dato.0-10=Shift
0 or 1 depending |1 if condition arises| Bits to Exec Reg Amt,11=Direction
*Indicotors 0|1 | on conditions Never set to 0
RLZ,RZ,RGZ,RN X erem—
C X 0-10to SAU to
X Determine Shift
MoP Amt
XPFP, XPH, XPL X

i
Two Low Order Pos
of Shift Amtto Shift
Reg for first Shift of
0,1, 20r3

Refer to indicator section in Appendix for more detail .

Does "C" Reg

Condition Shift
Circuits for Left
Shifts

Condition Shift
Circuits for
Right Shifts

L J

Gotes 1, 2 AB RegE
Fract (12-107) to
“F Reg (2-97) |
|

: A
Skifr 3,1, 2003 Shift Count and
Througr Snifter Spill Bits toResi
as Previously H due Gen

Determined

r T 1
Set_TP6 Trigger | [Open Gates 71, | | Open Gates 21 Opened at this
to TP& Status "A'] |72 Shifter to 22 Shifter to Time=Only Used on
Reg Exp to SAU | |"F" Register Adder (Trye) Last Shift Cycle

[ 1 J

A

Remaining shift amount
from SAU to shift counter|
reg. (multiple of 4).

A Exp Rted Only
o Set Exp Indica-
tors ot End of

Operation

Gates 71, 72
Shifter to F
Register
o Yes
Yes 2
Shitt Right or Shift Right or
Left 4 Left 4
through Through
Shifter Shifter
Gores 71,72| Sh# Count &] 3
] : - t Shift Count & Gotes 21,22
Shifter to i Spill Bits to Sl Re B
F Register Residue Ger. Spill Bifs to Shifter to
i - Residue Gen Adder (true)
 ee—
Reduce Shift -
Control Reg Gates 61, 63 Close Gates 71,
by 4 Adder Output to 72-Shifter to
| "F" Register "F" Register
Laten Shift Gates 11,12
Reg for "O" Shifter to
Right Shift ACIB
T T ]
Somple A Reg Exp to Exp| [Sample to
ACOB to"A'| |Latch=Sampiz : Set *
Regi: Latch to AReg | |Indicators
l .
Sample
ACOB to" B
Register
T
End
of
Operation

FIGURE 3.3.9, FLOATING POINT - SHIFT FRACTION (SHF)
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PAU FLOW DIAGRAMS

M3-04-3

Set to Sample Op Bits
0 or | depending |1 if condition arises to Execution
*Indicotors 011 | on conditions Never set to 0 Register
RLZ ,RZ,RGZ,RN X I Exponent
MOP X i.f;g;:?'o Routing Contro!
XPEP,XPH, XPL, XPU X 73 | TPe = Rte "C" Exp
’ ’ B TP6 S;ums 7P6 = Rte " A" Exp
Gate 31" A"
Reg Fraction
to Adder
1
Gates 61, 63
Refer to indicator section in Appendix for more detail. Adder Output
to "F" Reg
Close Gate 31 Open Gates 21, Opened at
“A" Reg Frac- 22 Shifter to this Time but
tion to Adder Adder needed only for
Normalizatio;
Normalize
- Specified
No Is the A Jos
— Exponent
- Flagged
Any Leading
Zeros in Adder \
Out I
UZE)E' Pos ° _ "A" Reg Exp
W - to SAU
To "Nl s Exp Latch
of 7
Normalization Y I
Loop, "To Mem
op" / Latch Shift
Fig 3.3. / Reg for "O"
4 Right Shift
- - l
—
Gates 11, 12 SB Reg (Flag
Shifter (Frac- Bits & Fraction
tion) to ACIB Sign) to ACIB
T T
i
{ 1
Sample Exp Sample to
Latchto “D"Regl Set
&Rte to ACIE Indicators *
I T
|
ACOB to
Store Reg
Under Store
Reg Cirl
I
End
of
Operation

FIGURE 3.3.10. FLOATING POINT —STORE (ST)
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PAU FLOW DIAGRAMS

Set to
. 0 or 1 depending |) if condition arises|
Indi¢ators 0] 1| on conditions Never set to 0
MOP X
RLZ,RZ,RGZ RN X
LC X
XPFP,XPO,XPH, XPL, XPU X Sample Op Bits
to Executive
Pans
. E : t Routing
Set TP6 T, xponen
e o Control TP6=Route
Refer to indicator section in Appendix for more detail. Status i TPe=Route

|

'Result of Gates
61862 is Adder
Output (0-49) to
"F" Reg (0-49)

Rounded Fracti

"AB" Reg Pos 60 to
Arith Checker "1"
to Adder Pos 50 for

Rounding
i |

Gates 31,32
" AB" Reg Fract
(12-107) to
Adder (2-97

Te
Output (0-51)
to "F" Reg
0-51)

I

Close Gates Open Gates 21,22 in Nermalizing.Gate
Shifterto Adder & .
31,32& Sup~ 61 was opened earlie
pru's Gate 62 g::uél,?; :dor to Route the Rounded,
putto il Froction
No

_ Overflow
" Shift Right One | Bit 1o
Through Shifter Residue Gen]|
To Recover Over-

A" Reg Bxp
to SAU Exp
Latch

Loop
"To Mem Op"
Fig 3.3.2

[Torch Shift
Reg for "O"
| Right Shift

SBReg -4-7
Fract Sign &
Flag Bits to

es 11,12
Shifter (2-97)
to ACIB

Sample Exp Sample to
Lotch to "D" Reg| | et

ACOB to Store
Reg Under Store
Reg Ctrl h

FIGURE 3.3.11. FLOATING POINT — STORE ROUNDED (SRD)
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Pi-¢€

29/1/2

ample Op
Bits to Exmc
Reagister
L f
Set 1F6 Fxp Routing Ctrl
Set 1o Trigger to  p—{ IP6=Route "C" Exp
56 - W
Sindicotery 0or 1 depanding |1 1f conditton arlses. P4 Status TP6 = Route " A" Exp,

0 {1 Jon condttions Never sef 10 0

RLZ,RZ RGZ,RN

Gate 32 "B"

Moep X

Reg Froction Shift Counter

XPE,XPO,XPH, XPL,XPU

(60-107) to Clrcults
97)

‘ | -y

Gates 61,63
Adr Output

to "F" Reg
i
Gates 21,22

Shifter to

Adder

Refer o Indicaior tection In Appendix for more detall.

This condition is a result of
Cir adder output & and main adder
output (pos 2-8) equal to zetos (in
elthet normalize or unnormalize mode)

Six thr to Shift Ch Shift Ctr

| )| 1

Shift Left ShifsCir Reg IS ift Amt to

Shifter, Adr(True) | { Adr (Comp)
1 ¥ e

T shift cir
Adder Output
to Shift Cht Re

s'A

No
P Exponent
Shift Amt to | \_Flagged
SAU Adder to
Updote Exp
P8
" A" Reg Exp to
SAU Adder for
Updating-Result Updating -Resul
to Exp Latch to Exp Latch
Set TP6
Trigger to
TP6 Status
* T
Somple Exp
Latch to
"C" Reg

Normalize
Specifiad

no, there
cannot be any
leading zeros In
the function

If yes, there
[ must be leading
zeros in the

function

No_ /shifi>s \) Yes
Gatesb1 53]\ Condition /
Adr Output g
to "F" Reg

Y. latch shift
Ll 1 reg for 0
shift
I | 1
Shift Cir reg to Shift Amt to C reg Exp to
Shift left 6 | 1 shite Cor adder | | Shift Ctr Adder sAU
thry Shifter (True) (Comp) Exp latch
¥
Shift Ctr Adder
output to Shift
Chr rag
Shift Amt to Block routing
‘ SAU Addet to of Shift Amt
Update Exp to SAU Adder
' C Reg Exp to
| SAU Adder for
| updating result
| to Exp latch

Gates 11and 12
Shifter (fraction
to ACIB

f—l———l

Sample Expon-

ent Latch to SAMPLE TO

D Reg & Route SET Indicator *
to ACIB

[____T_.___—.J
ACOB to Store
Reg Under
Store Reg
Conlrol
I
End of
Operaiion

FIGURE 3.3.12. FLOATING POINT —STORE LOW ORDER (SLO)
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PAU FLOW DIAGRAMS

Semple Opera-
tion Bits to
Exec Reg
!
A Register
Position 10
=0
Gate 31 A Set Shift Reg Set Shift Gate 61
Reg Froct for "O" Reg for Rt Adder Out~
to Adder Right Shift Shift of "1" t to F Reg
i 1 l A J
~ | Shift Right
0 or} through|
Shifter
]
Gate 11812
Shifter to
ACIB
|
ACOB to C
Register
12-59 or 12-60
I T 1 I 1
Limits Bits Set SAU Close First 2 Bits (C12-13)| |Set Shift Set PAU Develoned
Sent from C RFL to Gates 11,12| fof Fract through Reg for Left | |Shift Ctr Reg R ":’“'P:B
Reg to 49 47 and 31 SAU to F Register Shift of 2 to 96 oot to
] Position 100-101 J .
| ]
Cpen Gates 21, pen uppress Gate Block Left Shift 2 Set One Input to
22 - Shifter to Shifter 2-48 to 62 Block Adder on Shifter Pos O~ Adder Pos 50, 98
Adder Adder 51-97 Outputs 51-Set 0=49 for 899 to 1 through-
True Comp 50=-51 c hift " 1" oyt opergtio )
BE 9 A Input
21-Shifted 1 This is 2's
DevelopedRoot Gne Root Bit comp of New
to Adder Developed for Trial Root
each 2 Bits of X
Fraction
- B Input=1 This
ind ‘Causes New Root
Remginde’ Plus Bit to Show in
2 N:;JQB»"S to Position 49
- 2' fo
0 or 1 depending |1 if condition arises Sh:ot 2
*Indicotors 0{1 | on conditions Never set to 0 €
MOP X
RLZ, RZ, RGZ, RN X
R X
XPFP,XPH,XPL,XPU X
Refer to indi saction in App for more detail.

2/1/62

FIGURE 3.3.13. FLOATING POINT — STORE ROOT (SRT) (SHEET 1 OF 3)
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3-16

M3-04-3

T
= Shift Left 1, F Fift Left 2,
duce Reg Pos 049 Register Pos 52-
Shift CtrRegl 1 Through 101 Throvgh
by2 Shifter Shiftes
i 4 L o)

|

b —— 1
Gate 21 Shif- One Adr Input Gate 22
er 0-51 to Ad- Pos 50, 98 & Shrm52b9999
ider 0-51 99 Set to One to er 52-
True True

Goate 62 Block g:;;s"lo_Asﬂlder
Adder Output (Partial Root) r—
-50,51 to F Register { Close Gote 71-72 if Gml [3] é:: g::: 7613-'7‘22:.7?”
| —— Open = Open Gotes Block Adder |1 0-99" 1o F Reg—- Cancels
(23 Ad" Output 50-99 Output = 1 Reduction & Shifts Pre-
emainder) to F Reg 350,51 vious Remainder

his xp

Occurs Only Once
Immediately After
RFL=0

Division

Next 2Bits of C
Reg Froct through| | Reduce SAU
SAUtoF Registed | RF L by
Pos 100-101 2

—

L

Exponent

Pesitions 0-9 of
A Reg Exp to
SAU Adder

Add 1 to Pes §
of Exp in SAU

Adder
I_____—__—-|

Reg Pos
1-10

Ploce Pos O~
of Exp in "C"

Set TPé
Trigger to
TP6 Status

FIGURE 3.3.13. FLOATING POINT -STORE ROOT (SRT)
(SHEET 2OF 3)
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PAU FLOW DIAGRAMS

@,

Close Gotes| |{SetShift Reg| [Close Gote
22,25 and for *O" 63 or 72

62 Right Shift
1 - |

Gote 21 Shifter | [ Gate 1’2‘5\?‘5—; or

to Adder (True) to ACIB
(Fraction Root) (Remainder)

—

Gate 61 Adder Block Adder
Output to FReg| | Output Pes
(Froction Root) 50 and 51

A Exp
Flog Pos = 0
{Not Flogged)
A Reg Exp
to SAU
Exp Lotch

To "NI" of
Normalization
Loop, " To Memory
O Fig 3.3.2

S| [
ACIB Bits & Fraction
Sign) to ACIB,

Sample Exp {Sample to
Latchto D Reg Set @
& Rte to ACIB Indicators

l___T_—J

ACOB to Store
*SEE SHEET 1 C
INDICATOR LIST Reg Under Store
Reg Ctrl

1
End
of
Operation

FIGURE 3.3.13. FLOATING POINT —STORE ROOT (SRT)
(SHEET 3 OF 3)
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Refer fo indicator section in Appendix for more detail.

Set to
. . o . Sampie TOB to in an E+1Op,"C" Reg Pos
0 or 1 depending |1 if condition orises it 4 .
“Indicators 0§1 | on conditions Never set to 0 C" Reg & Op 0-11 contoin Effective Addr
Bits to Exec Reg Bits O=11 instead of the Exp
TF UF VF X of the Oprnd Spec by this Addr
RLZ ,RZ,RGZ RN X
MOP X
XPFP,XPO,XPH,XPL,XPU

Route "A ond C"
Reg Exponents
(Pes 0-11) to SAU
Adder

Rte "A" Reg Exp

(Pos 0~11)to SAU
Adr=Rte Zeros in
Place of *C" Reg Expl

Rte "C" Reg Exp
(PosO=11)t0 SAU
Adr=Rte Zeros in
Place of " A" Reg Exp

M3-04-3

Algebraically Gates 31,32

" AB"Reg(12=
107) Froction
to Adder

—

IGates 61,63
lAdder Output]
to F Reg

Gates 21,22
Shifter to
Adder (True)

Originol
A or C Exp
Flogged

f r is -]
Generated Flag

1
"A" Reg Exp
to SAU Exp
Latch

1
Lotch Shift
Reg for *O"

@ Right Shift

Gates 11,12
Shifter to
ACIB

Sample Exp Somple to

Lotch & ACOB Set

to "A" Reg Indicotors
e e

Semple

ACOB to

"B" Reg
T

End

of
Operction

*

FIGURE 3.3.14. FLOATING POINT — ADD TO EXPONENT (E+), ADD
IMMEDIATE TO EXPONENT (E+I)
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Sample TOB to C
Servo Register and
0 or 1 depending |) if condition arises| Operation Bits to
*Indicotors 0|1 { on conditions Never set to 0 Exec Reg
TF,UF, VF X 2 Ex, t
- nen
RLZ,RZ,RGZ,RN X Set TP6 Rovring Control
MOP Trigger to TP6=Route C Exp
X TP6é Status TP6=Route A Exp
XPFP,XPH,XPL,XPU X I
Gaote 33
. C Reg Froct
to Adder
Refer to indicotor section in Appendix for more detail.

On Single Route Ones Gates 61,63
Precision Op to Adder Addi’oOU'PU'
Onl Pos 50-97
4 b 0. 4 F Register
Close Gate 33 Open Gates 21,22 Opened at
C Reg Fract Shifter this time but
to Adder 10 Adder needed‘ oply for
normalizing

Normalize
Specified

Any Leading
Zeros in Adder

Output Pos
Noisy
Mode
Set F Reg Pos to Ones
98-101 to Ones - Set F Reg
Route F Reg Pos 101 Pos 98-101 L —
to Adder Pos 96and to Ones
97 os required C Reg Exponent
L | to SAU
Exponent Latch
Shift Decoded Amt
{1-6 Left) Through |
Shifter .
Shift Count to Set Shift Reg
Residue Gen fera 0
Right Shift
C Reg Exp to SAU
for Shift Updating-
Result to Exp
Latch
1!
1 1
Normalize J . .
Shift > & Gates 11,12 Fraction Sign
Required Shifter to to
ACIB ACIB
Gotes 21,22 Gaotes 61,63 Sample SAU Sompl
Shifter Adder Output Exp Latch to b
to Adder to F Reg B Reg Indicators *
— ———J
Yes o
Sample ACOB
To D Register
Loteh Shift Somple SAU I
Reg for o O Exp Latch
Right Shift to C Reg Er;d
o
Operation

FIGURE 3.3.15. FLOATING POINT — LOAD MULTIPLIER REGISTER (LMR)
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PAU

Somple TOBto
"C' Reg & Op
Set to Bits to Exec
Reg
0 or 1 depending |1 if condition arises| T
*indicators 0|1 | on conditions Never set to 0 Gate 1 'R Reg
Froct (Multi=
TF UF,VF X plier) to "F"
RLZ RZ RGZ RN X Register
MOP X
XPFP,XPO, XPH, XPL,XPU X
X No

M

Refer to indicator section in Appendix for more detoil.

Lotch Shift | |spip Right 12-
Reg for "O"| fugn Reg Pos 137
Right Shift | 1ond 62-85

1

Gete 36-"C" Reg Fract
(M'cand) to Addr Rres

1x & 3x Med to MCD
Gate Units 1-4

Aor C Exp
Flogged

Route "A" & "C"
Reg Exponents to
SAU Adder for
Exponent Sum

Rte "A' Reg Exp (Pos
0-11) to SAU Addr -}
Rte Zeros in Ploce
of "A" Reg Exp

X

CER
(Pos0-11)to SAU
Addr-Rte Zeros in

M3 -04-3

Place of " A" Reg Exp
J

Reset "S"
Register &
“T" Reg

L

Y i 1
Shift Mpyr (Gate Set"G' Reg S &"T" Reg
47) - Latch in "F" with 1st Mpyr Sample Effec~
Reg with "QC" P P Groupfrom "F'{ [iiLely o Reset
from 12 Low Order | LRegPos 37-49 ey
Pos of "S" &"T' J
Register Yes
| - ]
Shift Mpyr(Gate {[Set"G" Reg Somple Ist P P
47)=Latch in"F" with 2nd Mpyr Sums & Carries
Reg with "O" Group from “F" [ linto "S" and
PF from 12 Low | LiegPee 37249 | [T Registers
Order Pos of
wgn g "T" Reg
1
1 i
Shift Mpyr (Gate 47) || Set "G Reg | Bample 2nd P P
La:ch i:{rF“ Reg with é'm 3';-5 W ?n‘mz‘é"(:oz’ies
Yes No 1st P P Sums & Carries RerouPp:’s ;;’149 ‘PT? R .uf
from 12 Low Order Pos | s kbl
of "S" & "T" Register
Comp of 1x l
MCD through e 1
MCD Set Unit Shift Mpyr & 1st PP | | Set "G Reg. |[Sompie 3rd PP
to CSA-1 Sums & Carries (Gate | | with 4th Mpyr | | Sums & Corries
I 47) = Lotch in "F" Reg [ | Group from "F"{ {into "S" & "T*
with 2nd P P Sums & Reg Pos 37-49 Registers
Carries from 12 Low
Order Pos of “S" &
"T" Register
I
1
N - L 1
Refer 1o CSA Rtn) :.AS"..Y Re. S;;‘r:; f;:m MCD Gote Units 14| TAny PP Carvies
. Chort Fig 3-7-8 9 u Routes Multiplicand from "T* to
~c A MCD Set Unit to | {1 CSA's os Specified] JCSA-1 ( Except
CSA -1 (Except by "G* Reg Outputs |12 Low Order Pos)
12 Low Order Pos
! J
Yes /Fourth Adder No
, |

Loop Comp

)

(T4 Time

FIGURE 3.3.16. FLOATING POINT — MULTIPLY (*), MULTIPLY DOUBLE (D*)
(SHEET 1 OF 2)
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&)

1
Shift Ist &2nd P P
Sums & Carries -

(Gote 47 Latch i -
Sample Exp -'F-?Ree with 3,5';p Sample Final
Addition Result Sums & Carries from P.PS,“'"‘.Q'SE‘A"
1o "A" Reg 12 low Order Pos of :‘.F,f ";'e';_"e"
nsu & uTII R 0
1 i < ——— |

Gate 22"F" Re,

(52-99 1513 P

Carries plus Zeros

through Shifter to

Addr (50-97)
S |

L |
Gates41,42"S" 8] | Gate 46"F" Reg
“T Reg (2-61)Fi- (1-36) First 3PP
nal PP Sums & Car- Sums to Adder
ries o Addr 2-61) (62-97)

l

Gates 61, 63
Adder Output
to “F" Register
|
Gates 21, 22

Shifter to
Adder

Is Generated
Exponent Flagg

No

Latch Shift NOTE
Reg for "O" * SEE INDICATOR LIST
Right Shift ON SHEET 1

Gates 11, 12 Result Fraction
Shifter (Fract) Signto S B !
to ACIB Register
I " T ,
TS Sample Exp Sample to Sample
(This Semple N | Lotch ro"Af | st + || Signto
covrs by ! Register Indicat: " SB" R
Normalizing
Takes Place 1
End
of
Operation

FIGURE 3.3.16. FLOATING POINT —-MULTIPLY (*),
MULTIPLY DOUBLE (D*) (SHEET 2 OF 2)
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MULTIPLIER
FROM LOOKAHEAD
TO C REG

C REG FRACTION
(MULTIPLIER)

D FRACTION

{MULTIPLICAND)
TO MAIN ADDER
TO DEVELOP 1X
& 3X MULTIPLES

LATCH PRODUCT

|

ADD B AND C
EXPONENTS
RESULT TO

C REG

EXPONENTS A & C
TO SAU TO
DETERMINE
LARGER EXPONENT
AND DIFFERENCE

FRACTION ON
ACOB

1C F REG
MULTIPLY THE
FRACTIONS
RESULT FRACTION
TO F REG
PRESHIFT F
KEG CONTENTS
(PRODUCT FRACTION)
GATE AB REG Gt G
TN o FRACTION TO
ADOEE ADDER - TRUE
e OR COMP

3-22

ADDER

M3-04-3

HIGH ORDER 1/2
OF PRODUCT

FRACTION FROM
ACOB TO C REG

GATE AB REG
FRACTION
TO F REG

l

I

l

LOW ORDER 1/2 PRE-SHIFT

OF PRODUCT F REG
FRACTION FROM CONTENTS
ACOB TO B REG (AB REG)
GATE C FRACTION GATE F REG
ADDER 2-49 & CONTENTS TO
B REG FRACTION ADDER - TRUE
TO ADDER OR COMP
50-97

|

OUTPUT TO
F REG

REMAINDER OF
OPERATION 1S
SAME AS

ADD DOUBLE

FIGURE 3.3.17. MULTIPLY AND ADD (*+)
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Sample TOB to " C"

PAU FLOW DIAGRAMS

Set fo Reg & Operation Bits)
0 or 1 depending |1 if condition orises] ‘10 Exec Register
*Indicotors 1 | on conditions Never set 1o 0
TF, UF, VF X ff;':i, €| foivisor pre-
TMOP Adder Normalizetion
RLZ,RZ,RGZ RN X
13 X Set TP6 Open Gates 61,
ZD X Trigger to 63 Adder Outp
XPFP,XPO, XPH, XPU X TP6 Status to “F" Reg
RU (divide double only) X
Any Leading
Refer to indicator section in Appendix for more detoil. Yes / Zeros in No
X __ \Adder Output /
Yes Zero No Pos 2-8
I \ Divisor /
Tum on
End Op
Trigger Dividend Status
Trigger On
Somple Divisor Status
H * Trigger On
Indicotors reee Shift Decoded
1 Gotes 21, 22 Amt (1-6 Left)
End Shifter to Through Shifter
of Adder I
. I T ReoT ; -
"C"RegExp to | fshift Amt 1o fhm Ctr Reg
Shifr Lefr Sngator SEIE ] [shifr e o Shift Ctr
Six Through “to Exp Latch Addr (True) Addr (True)
Shifter
[ 7 l - Shift Gtr Adder
T Reg Txp 10 | [ohift Amt to] [Shift CrrReg Sum) to Shift
SAU for Shift Shift Ctr to Shift Ctr Zounter Reg
Updating=Re- | | Addr(True) | {Addr (True) .
sult to Exp Lo'eh Total Shift
: - 1 Required to
Shify Ctr Addr Semple Exp | [Bloci Exp Normalize
(Sum) to Shift Lﬂ’fh to"C Jomp € to Divisor
Ctr Register Register C" Rei - =
Block Exp
Lateh to Somple to
“C Re Lic ke — . | g
/Sfar' Dividend '\ [Gate31"A"| [Close Gotes Gote 11
1 Pre-Normolizationld pee Froct 20,22 if Shifter
Gates 61, 63 Also Gate 32if 10 Adder Open to ACIB
Addr Output Divide Double Y T
to "F" Reg l .
T Sample /Normalized
ACOB - =4 Divisor to
lio " C" Reg "C" Reg
Set TPé
Trigger to
TP& Status
1
Gates 61, 63
‘Addr Output to
"F" Register

FIGURE 3.3.18. FLOATING-POINT DIVIDE (/), DIVISOR PRENORMAL -
' IZATION
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3-24

Zeros in Ad

Turn On
Zero Divi-

Gote 31 "A"
Reg Fract
18 Adder

Lderd Tor

Gates 61, 63
Adder Output
to "F" Reg

gnore Normalize
pecification, if
ny, & Treotas an
Unnormalized

Operation

Open Gote 2
Shifter to Addr
Also Gote 220n
Shift >6

ny Teadin

Sl’

Output Pos
__2-8

_/Possible More

Shift=6

than 6 Leoding
Zeros)

Counter

Shift Le

Shifter

Six through

ft

e

1 i
“A" RegExp to | [Shift Amt to Shift Ctr Reg
SAU for Shift Shift Ctr o dhm Ctr
Updating=Result Adde'cm er(True)

to Exp Latch

Shift Ctr Adder
2

No Yes (Remaining Diff
erence) to Shift
Counter Reg
Sample Exp Block Exp
Latch to Sample to
" A" Reg "A" Reg
h " e
Gotes 21, 22 Gates 61, 63
Shifter to Adder Output
Adder to "F" Register

L-,,,_T—-—-e——-‘

Latch Shift
Reg for "O"
Right Shift

|

Open Gote
21 Shifterto
Adder

—

> 6
1 i3 ded Amt (-8 Left
Shift Decoded Under Control of Shift Ctr &
Amt (1-6) Left Leading Zeros- lf either or
Through Both are <6, Shift the
Shifter Smaller Amount |
L ﬂ
. i 1
"A" Reg Fxp to itt Amt to | | Shift Ctr Reg
SAU for Shift Shift Counteq | to Shift Cir
Updating=Tesult| [Adder Adder
to Exr Latch {Com {True)
Shift Ctr Addr (Divid]

‘No Original
T Aor C Exp
Flogged

es

sor=Dividend Shift
Difference) to Shift
Counter Register

Sample Exp

Latch to" A"

Register
T

FIGURE 3.3.19. FLOATING-POINT DIVIDE (/), DIVIDEND
PRENORMALIZATION

M3-04-3
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| . | 1
S [oea oot [omen e,
Normohu;d or Shifter to Divisor Multiplies Shifter to "F" Reg |
Unnormalized Adder & Encble Multiple | | (Pos 50-99)
i (Quotient)
L =
Dividend
Y Normalized No
(1 inShifter
Output Pos. D ——
- Close Gote
351XDWR
Complement
1
nnormalized 5y
ividend or 1st Gate 61
Partial Rmdr Adder Output
to "F"' Register —
I
Decode Addr Out-
put Pos 0-10- Se-
lect Shift Amtand
Next DVR Multiple
L
No
DVR<DVND Ri Shift C
id oute Shi tr
Quey we Yes Reg Dota to SAU
be >1.0
Left Zeros Cir
|
vot Bits Eou'e &E {Set Quot Bits oute
"F" Reg 98-101] | Shift Counter "F" Reg 98-101 | | to Shift Counted “F" Reg 98-101] { to Shift Ctr
to 1000 Adder (True) to 0111 Adder (True) to 0000 Adder (True)
Shift (1-6) Route Shift Amt | | Gate72Shifter Semple to Set LZC
Left Through to Shift Ctr 10"F" Reg (Pos (Zero or DVND -
Shifter Adder (Comp) 50-99) Quotient DWR Fre-normalize
T T 1 Shift Difference)
Correct DVNI
48 forag 47 Exp 30 Quot
Roured toShiff)_No will be Fract

To Figure

.23, if
ble

Counter

"A" Reg Exp to
SAU Adder for

Updoting by +1 _
Result to ExpLotch

Original "A" &
"C" Exp Flog

Yes
1 Pes = 0 (Not

No

oute |to |
Update SAU
& LZC —

Flogged)

mple xp
Latch to

[ZC Now Equsls

or DVSR = DVND"
Shifts.or DVSR -

FIGURE 3.3.20. FLOATING-POINT DIVIDE (/), TRIAL REDUCTION
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Propagated
Yes /' 'C"B® N\ No
= Flogged —
_Minvs R B\ Ne
=< Flogged -
_Plus i ]
Yes/ "C" Exp \No
Flogged =
—
Quot Exp="A" Exp Quot Exp = "A" Exp Quot Exp=C" Exp with Quot Exp =" A" Exp
Minus "C" Exp Rte Both Route to SAU Adder Opposite Sign Route to Route to SAU Adder
to SAU Addr Place Dif- end Place in Exponent SAU Adder & Place in ond Ploce in Exponent
ference inExp Lotch Latch Exponent Lotch Lotch
j 8 . 0 X J
Did Addr Output
Yes -{ Decoding Show
‘ I\ sk >e _
Block Routing Possible Route Selected
of Any DVR DVR Multiple
LMultiple to Adder =
o x
DVR Muitiple [e el Bits Gate 21
Routec » |Adder | Output Shifter
True i Comp to_Adder
I1x True 1000} 01N |
1xComp | 1000| 0111 Tore 61
3/ Twe | 1010] 100} |acider Output
3/4 Comp | 0110} 0101 to "F" Reg Divisor Mulfiple Selected
3/2 Troe 0100 | 001} - s per Table Fig 3.8-6
3/2 Comp | 1100} 1011 Was DVR Multi= Uniless Shift Cir_Adder Out-
ple Routed ot Start put =2 or Less Then IX is
of Cycle N P
'R
Check Adder Output 3 p“;ﬁo:g] A
;:d::r ?S-N{DB]I:; R:- Set Quot Bits "F" bl Set Quot Bits I
vired (see Table) Reg 98-101 10 "F" Reg 98101 Shift Ctr Adder
A 111 to 0000 Output Rmdr
- z T == — ] Quotient Shifts)
Shift Crr Adder to Shift Cir Reg
Output Rmdr Decode Adder Output
Quotient Shifts) Pos 0-10 - Select
To Shift Cir Reg Shift Amt and Next

|

Shift Left
6 thru
Shifter

Gote 72 Shifter to
"F" Register (Pos 50-
99} Quotient

—_—

DVR Multiple

Shift Ctr Reg to Shift Amt to
Shift Ctr Adder Shift Ctr Adder
(True) (Comp)

——t

> Shift
_Desired

r——:—-J

=

Shift 1-6
Left Thru
Shifter

Gate 72 Shikter to
"F' Reg (Pos 50-97)

Quotient

Shift Ctr Reg to Shift Amt to
Shift Ctr Adder Shift Ctr Adder
(Trve) (Comp)

FIGURE 3.3.21. FLOATING-POINT DIVIDE (/), QUOTIENT EXPONENT
DETERMINATION AND NORMAL REDUCTION
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L )
Gate 72 Shifter
to"F" (Pos
50-101 ot
& Remainder ough Shifter_
I
Shift Cir Req Shift Amt
to Shift Ctr o Shift Ctr
Adder (True) Adder (Comp)
Shift Ctr
Adder fo-
Shift Ctr
Reg (Zero)'
Gate 21 Gate 35 IXDVR Gate 33 1XDWR
Shifter Multiple Multiple
to Adder to Addr (Comp) to Addr (True)
1 ! o |
Gate 61 Adder
Output to
"F" Register
onarr A roally St Guorient
"F" Reg 98 Required Bits in F98-101 but Only
o) Will be Used
Gote 33 IXDVR]
Multiple
to Addr (True)
Gate 61 Acder
Output to °F" NOTE
Register « SEE INDICATOR LIST
ON FIG, 3.3.18
Gates 13, 14 Result Sign
Shifter (Quot & 10 SB
Rmddto ACIB Register
T
i " 1 |

T T
Semple Exp | |Sample ACOB | [Sample Resuid | Sompie to .
o rar 1 [(Guet Froction] Jsiamt0.58 || ot = | |t onei pole
Reqister o " A" Register] [Register Indicators

FIGURE 3.3.22. FLOATING-POINT DIVIDE (/),
FINAL REDUCTION CYCLE
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FIGURE 3.3.23. DIVIDE DOUBLE, DETERMINATION

Route A Exp.
to SAU Adder

Route A Exp
to SAU Adder

]

Result to SAU
Exp lotch

I

Exp latch to
Dreg
Pos 64 ~ 75

OF INTERMEDIATE REMAINDER EXPONENT

Result Sign
(Quotient) to
SB Reg

Gates 13 ond

14 Shifter

{Quot end
Rmdr) to ACIB

Left Shift
One Threugh
Shifter

 SE——

Gote 21
Shifter to
Adder

Gote 35 (1X
1o Adder

Divisor Comp)

L___,_T__J

Block

Output
Sample o
F Reg

Adder

Any Leading
Zeros in

Adder Output
Pos 2-B

Original
Ao C
Exp
Fiogged

Normalize
Specified

M3-04-3

r

! DReg (64-75)
| Expto SAU

I Exp Latch

Gates 21 ond 22

Gotes 61 and 63
Adder Output

| S—
D Reg Exp fo Shift Decoded C Reg Exp to Latch Shift
SAU Adder for Amount 1-6 SAU ‘Adder for for DRight
Updoting Result Left Through Updating Result Shift
to Exp Lotch Shifter to Exp Latch
I 1] - @
Normalize l
Shift > 6 L. i
Required Sign Buffer
Gorm e 2| | g e
ACIB Sigr) to
ACIB
Yes T . |
I
[ r 1
Goates 21 and tes 61 and Semple Exp
o) Fzos | | B S
Shifrer 1o to F Reg Reg and Route et Remainger)
Adder 1o ACIB ndicators :
1 l i
Sample ACOB to
Ex% L;?ch Store Reg
to L Reg Under Store
Reg Ctrl
]
End
_,;..—:—-—l of
Operation

Route ¢
1 to ACIE
Pos 6C (4%th
Quotient Bit:
1
1 | 1 1
:”C: Shift Somple Exp Sempie ACOB | | " Sample Sample to
°°R9A :’ Lotch to (Quot Fraction)| | Result Sign Set (Quotient)
ot * A Reg o A Reg to SB Reg Indicators *
hift
L ]! i 1 J
T
Gate 21
Shifter to
Adder
1 + SEE INDICATOR LIST
Gote 61 Suppress ON FIG. 3.3.18
Adder Output Adder Output
to F Reg Position 51

L___r...—-—J

Shifter to to FR
eg
Adder (All Zeros)
Latch Shift D RSQEUEXP
Reg for 0 i
Right Shift Exp Lotch

@

FIGURE 3.3.24, DIVIDE DOUBLE,DEVELOPMENT OF 49TH QUOTIENT BIT AND
REMAINDER NORMALIZATION
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PAU FLOW DIAGRAMS AND TABLES

TABLE 3.3.1. TRIGGERS AND ALD LOCATIONS FOR PAU

Sequencing Circuit Trigger Systems Page
Ring Triggers TO 61.02.50.1
T, 61.02.51.1
'1‘2 61.02.52,1
T3 61.02.53.1
T4 61.02.54.1
TB 61.02.65.1
Te 61.02,57.1
MC 61.03.45.1
MR1 61.03.51.1
MR2 61.03.52.1
MR3 61.03.53.1
Dg 61.03.75.1
61.03.76.1
D4 61.03.77.1
General Purpose Control Triggers First Cycle Trigger 61.01.50.1
Exponent Parity Handling 61.01.55.1
Wait Trigger 61.01,56.1
Interrupt End Operation 61.01.57.1
Exponent and Indicator Latch 61.01,78.1
Propagated Exponent Flag 61.02.36.1
Phase Sample Tests Complete 61.02.70.1
Not Phase Sample Tests Complete 61,02,71.1
Interrupt Trigger 61.02.73
Exponent Sample 61.02,78.1
End Operation 61.02.99.1
Test 1 Complete 61.04.20.1
Test 2 Complete 61.04.20.1
Test 3 Complete 61.04.20.1
Test 4 Complete 61.04.20.1
Master Test Complete 61.04.21.1
1/1/63 3-29



PAU FLOW DIAGRAMS AND TABLES

M3-04-3

TABLE 3.3.1. TRIGGERS AND ALD LOCATIONS FOR PAU (cont' d)

Sequencing Circuit Trigger Systems Page
Exponent Control Triggers Exponent Parity Handling 61.01,55.1
Exponent and Indicator Latch 61.01.78.1
Propagated Exponent Flag 61.02.36.1
Exponent Routing Control (TP6) 61.02.76.1
Bit Address = 64 61.02.82.1
Write Exponent A 61.02,93.1
Write Exponent C 61.02,94.1
Write Exponent D 61.02.95.1
Special Purpose Triggers (not Multiply Pre-shift and Add 61.02.60.1
or Divide) Normalize Exponent 61.02.63.1
Normalize Mantissa 61.02.64.1
TX 61.02.65.1
Signal SSQ to VFL 61.02.,66.1
Perform Augment 61.02.67.1
Mantissa Routing Control 61.02.75.1
Multiply Control Triggers Multiply 61.03.54.1
Shift Right Twelve 61.03.55.1
One X Multiplicand 61.03.56.1
Gate S & T to PAU Adder (41, 42, 46)|61.03.57.1
Cumulative Multiply 61,03.58.1
Cumulative Multiply Exponent Adjust | 61.03.59.1
Cumulative Multiply Pre-Shift 61.03.60.1
Exponent

Lookahead Continue (Mpy & Add) 61.04.25.1
Lookahead Reject (Mpy & Add) 61,04.25.1
Divide Control Triggers Divide Normalize Exponent 61.03.63.1
Divisor 61.03.64.1
Dividend 61.03.65.1
Dividend 61.03.66.1
One X Complement 61.03.67.1
Second Divide Cycle 61.03.69.1
Divide Counter 61.03.70.1
Final Divide 61.03.71.1
Zero Dividend 61.03.72.1
Interchange Reciprocal Divide 61.03.73.1
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M3-04-3 PAU FLOW DIAGRAMS AND TABLES

TABLE 3.3.1. TRIGGERS AND ALD LOCATIONS FOR PAU (cont'd)

Sequencing Circuit Trigger Systems Page
SAU Control Triggers (Floating Point Control) SAU Divide Control 61.03.68.1
VFL Divisor 61.03.80.1
Data Storage Control Triggers Partial Field or Perform Aug.
Remembered 61,01.79.1
Overflow 61.02.68.1
True/Complement 61.02.68.1
Sign Buffer 61.02.69.1
Shift > 96 61.02.77.1
Shift > 48 61.02.77.1
Shift Remembered A 61.03.02.1
Shift Remembered B 61.03.02.1
Gate Control Triggers Gate 21 (High Order True Shifter
to Adder) 61.80.56.1
Gate 22 (Low Order True Shifter
to Adder) 61.80.57.1
Gate 23 (Complement Shifter to
Adder) 61.80.58.1
Gate 61-63 (Adder to F Register) 61.81.66.1
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3-32

TABLE 3.3.2. CONTROL LOGIC AREAS AND ALD LOCATIONS

Logic Area

Systems Page

Execute Register

Operation Decoding

Start Control

Sign Mixing

Indicators Result Setting

Zero Fraction Test

Exponent Flag Logic

Ring Triggers (General)

Add Type and Normalization Control
Triggers

Sampling and Latching Conditions

Exponent Routing Through WI Switch Matrix

Noisy Mode Control
Arithmetic Checker Signals
Shift Control (A, B, C)
Multiply Logic

Divide Logic

61.01.06.1-
61.01.10.1
61.01.13.1-
61.01.21.1
61.01.53.1-
61.01.57.1
61.01.65.1-
61.01.,70.1
61.01,71.1-
61.01.79.1
61.01.90.1
61.02.30.1-
61.02.38.1
61.02.50.1-
61.02.57.1

61.02.60.1-
61.02.68.1

61.02.74.1-
61.02.82.1
61.02.93.1 -
61.02.95.1
61.03.01.1
61.03.02.1
61.03.10.1
61.03.30.1-
61.03.60.1
61.03.63.1-
61.03.80.1

M3-04-3
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M3-04-3 PAU FLOW DIAGRAMS AND TABLES

TABLE 3.3.2. CONTROL LOGIC AREAS AND ALD LOCATIONS (cont'd)

Logic Area Systems Page

Clock Powering (Frame 25) 61.04.01.1-
61.04.05.1

-N Reset Powering (Frame 25) 61.04.11.1-
61.04.15.1

Interrupt Logic 61.04.20.1-
61.04.26.1

F Register SCR, Counter Register Latch 61.71.80.1-
and Sample 61.71.83.1

Frame 26 Gate Control and Powering 61.80.10.1-
61.80.95.1

Frame 27 Gate Control and Powering 61.81.01.1-
61.81.67.1
SAU Gating in Store Root and Converts 61.,85.01.1

Frame 26 Clock Gating and Powering 61.90.11.1-
(F Register) 61.90.20.1
Frame 27 Clock Gating and Powering 61.91.21.1
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TABLE 3.3.3. FLOATING POINT INDICATORS

Indicator

Bit | Code Name Indication

22 LC Lost Carry Set to 1 when a fraction overflow
bit occurs during unnormalized
addition,

Set to 1 during unnormalized
store; rounded if accumulator
positions 12-60 equal 1.

Set to 1 for shift fraction when a
1 bit is shifted left of accumu-
lator position 12,

Set to 1 if the low order bit of
a 49-bit remainder during
divide double is a 1.

23 PF Partial Field Set to 1 for unnormalized division
when the magnitude of the div-
idend fraction is equal or
greater than the magnitude of
the divisor.

24 ZD Zero Divisor Set to 1 in division if the divisor
fraction is 0.

25 IR Imaginary Root Set to 1 during Store Square Root
when the accumulator sign is
negative and the absolute mod-
ifier bit is 0.

26 LS Lost Significance Set to 1 for Add, Add Magnitude,
Add to Memory, Add Magnitude
to Memory, Add Double, Add
Magnitude Double, and Add to
Fraction if the result is zero
except:

1. If both operands have zero
fractions prior to addition.

2. If zero fraction is a forced
Zero,

3. If result exponent has a
propagated flag.
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M3-04-3 PAU FLOW DIAGRAMS AND TABLES

TABLE 3.3.3. FLOATING POINT INDICATORS (cont'd)

Indicator
Bit | Code Name Indication

27 (>PSH) | Preparatory Shift Greater than | Set to 1 for Add, Add to Mem-
48 ory, Add Magnitude, Add
Magnitude to Memory, Add
Double, Add Magnitude Double,
Compare, Compare Magnitude,
Compare for Range, and Com-
pare Magnitude for Range if
the exponent difference is
greater than 48, except when
the result exponent has a
propagated flag.

28 (XPFP) | Exponent Flag Propagated Set to 1 if the result exponent of
a floating point operation has
a propagated flag of 1,

29 | XPO Exponent Overflow Set to 1 if the result exponent
of a floating point operation

has a generated flag of 1 and
a sign of 0.

30 | XPH Exponent Range High Set to 1 if the result exponent
of a floating point operation
has a flag of 0, a high point
order magnitude bit of 1, and
a sign of 0.

31 XPL Exponent Range Low Set to 1 if the result exponent of
a floating point operation has
a flag of 0, a high order
magnitude bit of 0, a 1 in
position 2, 3, or 4, and a

sign of 0.

32 | XPU Exponent Underflow Set to 1 if the result of a floating
point operation has a generated

flag of 1 and a sign of 1,

33 ZM Zero Multiply Set to 1 if the final result of a
floating point multiply op-
eration is an order of mag-
nitude 0 with the exponent net
in the XFO range.
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PAU FLOW DIAGRAMS AND TABLES M3-04-3

TABLE 3.3.3. FLOATING POINT INDICATORS (cont'd)

Indicator

Bit | Code Name Indication

34 RU Remainder Underflow Set to 1 for divide double if the
remainder exponent has a gen-
erated flag of 1 and a sign of
1.

35 TF Data Flags* Set in accordance with the C

36 UF register (storage) data flags bits
37 VF at the end of each operation;

not affected by Store, Store
Rounded, Store Low Order,

and Store Square Root.

55 MOP To Memory Operations* Set to 1 for all floating-point-
to-memory operations.

Set to 0 for all other floating
point operations.

56 RLZ Result Less than Zero* Set to 1 if the fraction result
of the floating point operation
was non-zero negative (except
compares). Set to 0 for any
other case (except compares).

57 RZ Result Zero* Set to 1 if theifraction result of
the floating point operation was
0 (except compares). Set to 0
for any other case (except com-
pares).

58 RGZ Result Greater than Zero* Set to 1 if the fraction result of
the floating point operation was
non-zero positive (except com-
pares). Set to O for any other
case (except compares).

59 RN Result Negative * Set to 1 if the fraction result of

a floating point operation is
negative whether 0 or not

(except compares). Set to O for
any other case (except compares).
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PAU FLOW DIAGRAMS AND TABLES

TABLF 3.3.3. FLOATING POINT INDICATORS (cont'd)

Indicator

Bit

Code

Name

Indication

60

61

62

AL

AE

AH

Accumulator Low*

Accumulator Equal*

Accumulator High*

Set to 1 if the result of the
floating point compare just
executed was that the acc-
umulator contents were less
than the storage operand.
Set to 0 by compare whose
result was not low. Cannot
be set by Compare Range
instructions.

Set to 1 if the result of the
floating point compare just
executed was that the
accumulator contents were
equal (within range on range
instructions) to the storage
operand. Set to 0 for other
cases. Set in range instructions
only if AH is already on.

Set to 1 if the result of the floating
point compare just executed was
that the accumulator contents
were greater than the storage
operand. Set to 0 by any com-
pare whose range is not high.

*Temporary

1/1/63
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PAU FLOW DIAGRAMS AND TABLES

3-38

M3-04-3

The numbering of the various control gates in PAU was developed in the early
design stages of PAU and, as modifications were made, some of the numbering

was dropped in the ALD's.

Some of the gates are now identified in the ALD's

by a brief description of their function instead of by number. The number
reference, however, is still highly useful.

TABLE 3.3.4. PAU DATA FLOW CONTROL GATES

Gate Function ALD Page

1 Gates AB register positions 12-59 to F register 61.80.11
positions 2-49.

2 Gates AB register positions 60-107 to F register 61.80.11
positions 50-97.

3 Gates C register positions 12-59 to F register 61.80.12
positions 2-49,

11 Gates shifter positions 2-49 to ACIB positions 61.80.70
12-59 (second level).

12 Gates shifter positions 50-97 to ACIB positions 61.80.70
60-63 and 0-43, respectively (first level).

13 Gates shifter positions 2-49 to ACIB positions 61.80.71
60-63 and 0-43, respectively (first level) (called
crossover gate).

14 Gates shifter positions 51-98 to ACIB positions 61.80.71
12-59 (second level) (called crossover gate).

17 Gates shifter positions 98-101 to spill residue 61.80.95
generator,

21-PAU| Gates shifter positions 0-51 to main adder 61.80.56
positions 0-51 (true).

21-VFL | Gates shifter positions 0-49 to main adder 61.80.60
positions 0-49 (true).

22 Gates shifter positions 52-99 to main adder 61.80.57
positions 52-99 (true).

23 Gates shifter positions 0-97 to main adder positions 61.80.58
0-97 (complement).

25 Gates shifter positions 2-48 to main adder positions 61.80.90
51-97 (complement); also sets mainadder inputs 98
and 99A and 50B to 1., Used in Store Square Root.

31 Gates AB register positions 12-59 to main adder 61.81.20
positions 2-49 (true).
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M3-04-3 PAU FLOW DIAGRAMS AND TABLES

TABLE 3.3.4. PAU DATA FLOW CONTROL GATES (cont'd)

Gate Function ALD Page

32 Gates AB register positions 60-107 to main adder 61.81,20
positions 50-97 (true).

33 Gates C register positions 12-59 to main adder 61.81.21
positions 2-49 (true).

34 Gates D register positions 12-59 to main adder 61.81.31.1
positions 2-49 (true).

35 Gates C register positions 12-59 to main adder 65.04.92
positions 2-49 (complement).

36 Gates C register positions 12-59 to main adder 61.81.04

positions 54-100 and 55-102 (true). Multiply
and divide multiple generation.

37 Gates D register to multiple generation circuits. 61.81.31.1

41 and 42| Gates S and T register positions 2-61 to main 61.03.57
adder positions 2-61 (multiply).

43 Gates S register positions 50-61 to F register 68.12,01
positions 1-12; activated by gate 47 (multiply).

44 Gates T register positions 50-61 to F register 68.12.01
positions 62-73; activated by gate 47 (multiply).

46 Gates F register positions 1-36 to main adder 61.81.02
positions 62-97 (multiply).

47 Gates F register positions 1-37 and 62-85 to F 61.03.55

register positions 13-49 and 74-97, respectively.
Shift right 12 gate (multiply).

51 Gates main adder positions 53-102 to main adder 65.04.63
positions 1-50 (true) (divide 3/2 multiple).
52 Gates main adder positions 53-102 to main adder 65.04.63
: positions 1-50 (complement) (divide 3/2 multiple).
53 Gates main adder positions 53-102 to main adder 65.04.62
positions 2-51 (true) (divide 3/4 multiple).
54 Gates main adder positions 53-102 to main adder 65.04.62
positions 2-51 (complement) (divide 3/4 multiple).
61 Gates main adder positions 0-51 to F register pos-
itions 0-51. 61.81.67
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PAU FLOW DIAGRAMS AND TABLES M3-04-3
TABLE 3.3.4. PAU DATA FLOW CONTROL GATES (cont'd)

Gate Function ALD Page

62 Suppresses positions 50 and 51 of gate 61 or 63. 61.81.67

63 Gates main adder positions 49-99 to F register 61.81.67
positions 49-99,

71 Gates shifter positions 0-49 to F register positions 61.80.80
0-49 (preshift gate).

72 Gates shifter positions 50-97 to F register positions 61.80.80
50-97 (preshift gate).

73 Suppresses bits 98 and 99 of gate 72. Used in divide. | 61.80.80
It is actually a NQ Divide line and is not labeled 73.

81 Effectively gates F register positions 2-97 offset to 61.80.30
main adder positions 2-96 as double inputs and F
register positions 98-101 to special adder input posi-
tions 95-98. For example, F97 goes to adder 96 and
94, F96 goes to adder 95 and 93, etc. (VFL dec - bin
convert).

82 Gates adjust decoder output to main adder positions 61.80.55
3,7,11---- 87,91, 95 (VFL bin - dec convert).

91 Gates SAU-AB switch matrix positions 1-8 to F 61.80.40
register positions 2-9 (VFL).

92 Gates SAU-CD switch matrix positions 1-8 to F
register positions 2-9 (VFL). 61.80.40

93 Gates SAU-CD switch matrix 1-8 to F register 61.80.40
positions 50-57 (VFL multiply).

94 Gates SAU-AB switch matrix positions 1-4 to F 61.80.50
register positions 98-101 (VFL).

95 Gates SAU-CD switch matrix positions 1-4 to F 61.80.50
register positions 98-101 (VFL).

97 Gates F register positions 90-97 to SAU-CD 61.80.50
second level true/complement positions 1-8
(VFL).

3-40

Note: Gates 81 through 97 are serial arithmetic gates activated by SAU to

control VFL operations that utilize PAU circuits,

gates are labeled as such in the ALD's.

No 90-series
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M3-04-3 INDICATORS

DESCRIPTION

This category contains a list of all 7101 CE console indicators and a copy of
the CPU Scan Card formats. These two items fully identify each CE console
indicator and cross-reference each console indicator location with its
associated CPU Scan Card punch location, for machine type 7101, Serial

No. 30,004 and higher.

The console indicators are listed in table 3.4.1 in sequential console co-ordinate
notation. To shorten the length of the table, only the first and last indicators

of any register, counter, etc., are identified. The intervening indicators are
associated with similarly positioned bits of the register or counter and with
similarly positioned punch positions on the CPU Scan Card.

The indicator locations noted in table 3.4.1 and in figures 3.4.1 through 3.4.4

do not include the common CPU frame and panel (frame 31, panel A) des-
ignations.

2/1,/62 4-1



INDICATORS M3-04-3
TABLE 3.4.1. 7101 CE CONSOLE INDICATORS
TRIGGER SCAN CARD
INDICATOR | LOCATION CARD | CARD | ROW
LOCATION | (ALD PAGE) DESCRIPTIVE TITLE NO. COL. | (TTOB)
| 1A031 47.01.01.1 ACIB PARITY ERROR FOR POSITIONS 00-07, 08-11,12-15, 4 12 11-8
THROUGH 16-23, 24-31, 32-39, 40-47, 48-55, 56-59 AND 60-63
1A040
1A043 48.02.01.1 ADD TYPE CHECK 4 11 12
1A044 48.02.01.1 COMPARE TYPE CHECK 4 11 11
1A045 48.02.01.1 LOAD OR STORE TYPE CHECK 4 11 0
1A046 48.02.01.1 MULTIPLY TYPE CHECK 4 1 1
1A047 48.02.01.1 DIVIDE TYPE CHECK 4 11 2
1A048 48.02.01.1 STORE ROOT CHECK 4 11 3
1A 049 48.03.01.1 DOUBLE PRECISION CHECK 4 11 4
1AC50 48.03.01.1 TO MEMORY TYPE CHECK 4 11 5
1A051 48.03.01.1 SERIAL ARITHMETIC UNIT OP CHK 4 11 6
iA052 48.03.01.1 UNNORMALIZED MODE 4 11 7
1A053 48.02.01.1 STORE MULTIPLIER TYPE CHK 4 11 8
1A054 48.02.01.1 LOAD MULTIPLIER TYPE CHK 4 11 9
1A055 48.02.01.1 EXTERNAL STORE INDICATOR 4 12 12
1A058 47.04.01.1 RESIDUE ERROR HAS OCCURRED 4 12 9
1A059 47.04.01.1 PARITY ERROR HAS OCCURRED 4 13 12 k
1A066 48.04.42.1 DATA AT FIRST LEVEL LATCH BEING HELD 4 4 6
1A067 48.04.42.1 DATA AT FIRST SECOND LATCH BEING HELD 4 4 7
1A068 48.04.45.1 EXPONENT BEING HELD ON A-BUS 4 4 8
1A069 48.04.45.1 GENERATE RESIDUE BEING HELD 4 4 9
1A070 48.04.41.1 DATA BEING GATED OUT OF A 4 5 12
14071 48.04.41.1 DATA BEING GATED OUT OF B 4 5 11
1A072 48.04.41.1 DATA BEING PASSED FROM FIRST TO SECOND LEVEL 4 5 0
1A073 48.04.11.1 DATA FROM CD BEING LATCHED ON BUS 4 5 1
1A074 48.04.43.1 DOUBLE PRECISION TRANSFER NO CHECK 4 5 2
1A075 48.04.43.1 BINARY MULTIPLY CUMULATIVE OPERATION 4 5 3
1A07T 48.04.44.1 BUS RESIDUE SENT TO INITIAL RESIDUE REGISTER 4 5 4
1A078 48.04.44.1 ENABLE FULL WORD PARITY ERROR 4 5 5
1B001 56.21.21.1 COMPLEMENT BYTE FROM AB 3 63 6
1B002 56.21.11.1 CUT OFF BYTE FROM CD 3 63 7
1B003 56.21.31.1 CLOSE CD TRUE-COMP TCO BYTE SIZE 3 63 8
1B004 56.21.32.1 PARTIAL BYTE TRIGGER 3 63 9
1B005 56.21.21.1 COMPLEMENT BYTE FROM CD 3 64 12
1B006 56.21.21.1 CUTOFF BYTE FROM CD 3 64 11
1B007 56.51.02.1 BINARY END OF A 1 TRIGGER 3 64 0
1B008 56.15.01.1 LIKE SIGNS TRIGGER 3 64 1
1B009 56.23.03.1 MAIN VFL CARRY TRIGGER 3 64 2
1B011 56.52.01.1 AB LESS THAN CD 3 64 4
1B012 56.52.01.1 AB GREATER THAN OR EQUAL TO CD 3 64 5
1B013 56.52.01.1 AB GREATER THAN CD 3 64 6
1B022 56.12.10.1 DIVIDE TYPE CYCLE 1 TO 6 3 65 3-8
THROUGH
1B027
1B031 41.03.01.1 ACIB PARITY FOR POSITIONS 00-07, 08-11, 12-15, 4 1 12-7
THROUGH THROUGH 16-23, 24-31, 32239, 40-47, 48-55, 56-59, and 60-63
1B040 41.03.06.1
1B043 42.01.08.1 GENERATED RESIDUE FIRST LEVEL 0-43 (2) 4 1 8
1B044 42.01.08.1 GENERATED RESIDUE FIRST LEVEL 0-43 (1) 4 1 ]
1B045 42.02.08.1 GENERATED RESIDUE SECOND LEVEL 12-59 (2) 4 2 12
1B046 42.02.08.1 GENERATED RESIDUE SECOND LEVEL 12-59 (1) 4 2 11
1B047 45.02.02.1 PREDICTED RESIDUE EQUALS 2 4 2 0
1B048 45.02.02.1 PREDICTED RESIDUE EQUALS 1 4 2 1
1B049 45.02.02.1 DIVISOR RESIDUE EQUALS 2 4 2 P
1B050 45.02.02.1 DIVISOR RESIDUE EQUALS 1 4 2 3
1B051 45.02.03.1 SPILL RESIDUE EQUALS 2 4 2 4
1B052 45.02.03.1 SPILL RESIDUE EQUALS 1 4 2 5
1B053 43.04.21.1 PARITY ON AB 44-47 108-111 EQUALS ONE 4 2 6
1B054 48.03.01.1 DIVIDE OVERFLOW 4 2 7
1B055 48.03.01.1 NOT NOISY MODE 4 2 8
1B056 48.03.01.1 NORMALIZATION SHIFT WAS EVEN 4 2 9
1B057 48.03.01.1 SUM SIGN 1S NEGATIVE 4 3 12
1B058 48.03.01.1 LOST CARRY 4 3 11
4-2 2/ 1/62



M3-04-3 INDICATORS
TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd)
TRIGGER SCAN CARD
INDICATOR | LOCATION CARD | CARD | ROW
LOCATION | (ALD PAGE) DESCRIPTIVE TITLE NO. | COL. | (TTOB)
18059 48.03.01.1 RESULT EQUALS ZERO 4 3 0
1B060 48.03.01.1 SPILL SIGN IS POSITIVE 4 3 1
1B066 48.04.11.1 CHECK CYCLE TIME 1 4 3 4
1B067 48.04.11.1 CHECK CYCLE TIME 2 4 3 5
1B068 48.04.11.1 CHECK CYCLE TIME 3 4 3 6
1B070 48.04.21.1 UPDATING TIME 1 4 3 8
1B071 48.04.21.1 UPDATING TIME 2 4 3 9
1BO75 48.04.31.1 ERROR INTERLOCK TIME 1 4 4 1
1B076 48.04.31.1 ERROR INTERLOCK TIME 2 4 4 2
1B078 48.04.31.1 CHECK COMPLETE 4 4 4
1B087 53.51.12.1 PRE LATCH 2, BITS 01-16 TO CONTROL 3 58 4-9
THROUGH | THROUGH
1B102 53.51.15.1 3 59 12-7
53.51.01.1
THROUGH
53.51.09.1
AND
53.51.16.1
1€033 55.10.01.1 WBC EXECUTION REGISTER POS 00 3 36 11
1C034 55.10.01.1 BOB EXECUTION REGISTER POS 01 3 36 0
1C035 55.10.01.1 1B EXECUTION REGISTER POS 02 3 36 1
1C036 55.10.01.1 SAU EXECUTION EEGISTER POS 03-24 3 36 2-9
THROUGH | TIROUGH 3 36 12-9 |
1C057 55.10.07.1 3 38 12-11
1C058 55.10.07.1 INV BIT EXECUTION REGISTER POS 25 3 38 0 5
1C059 56.10.07.1 ZERO BIT EXECUTION REGISTER POS 26 3 38 1 ;
1C060 55.10.07.1 BR IF ON EXEC UTION REGISTER POS 27 3 38 2 ;
1C061 55.10.08.1 UNS EXECUTION REGISTER POS 28 3 38 3 |
1C062 55.10.08.1 INV EXECUTION REGISTER POS 29 3 38 4
1C063 55.10.08.1 DEC EXECUTION REGISTER POS 30 3 38 5 ;
1C064 55.10.08.1 OP A EXECUTION REGISTER POS 31 3 e 6 5
1C065 55.10.09.1 OP B EXECUTION REGISTER POS 32 3 38 7 ,
1C066 55.10.09.1 |.OP C EXECUTION REGISTER POS 33 3 38 8 j
1C067 55.10.09.1 OP D EXECUTION REGISTEK POS 34 3 38 3
1C068 55.10.09.1 OP E EXECUTION REGISTER POS 35 3 39 12
1C069 55.10.10.1 IRPT EXECUTION REGISTER POS 36 3 39 11
1C080 59.06.04.1 SAU RESIDUE ERROR TRIGGER 3 61 3
1C081 59.06.04.1 SAU LOGICAL UNIT COMPARISON ERROR TRIGGER 3 61 | 6
1C082 59.06.04.1 SAU AB READOUT PARITY ERROR TRIGGER 3 61 |7
1C083 59.06.04.1 SAU CD READOUT PARITY ERROR TRIGGER 2 T8
1C084 59.06.04.1 SAU SWITCH MATRIX IN PARITY ERROR TRIGGER 3 61 |39
1C087 53.01.12.1 PRE LATCH 1, BITS 01-16 TO CONTROL 3 57 | 0-9
THROUGH | THROUGH
1C102 53.01.15.1 3 58 i2-3
53.06.01.1
i THROUGH
| 53.06.11.1
, AND
53.06.16.1
56.16.00.1 HOUSEKEEPING 2 68 |2
56.11.00.1 ROUND SET UP 2 68 3
‘ 56.11.00.1 ROUND CYCLE 2 68 1
g 56.14.10.1 TEST BIT 3 59 8
z 56.11.10.1 SET UP FOR RECOMPLEMENT 3 60 12
! 56.11.10.1 RECOMPLEMENT 2 60 11
| 56.11.10.1 ZERO AB 3 60 0
; 56.14.00.1 SET UP FOR STORE SQUARE ROOT 3 62 °
‘ 56.14.00.1 STORE SQUARE ROOT SEQ TRIG 3 62 1
4. 56.14.00.1 PAU DO STORE SQUARE ROOT 3 62 2
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M3-04-3

INDICATORS
TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd)
TRIGGER SCAN CARD
; INDICATOR | LOCATION CARD| CARD ROW
{LOCATION | (ALDPAGE) DESCRIPTIVE TITLE NO. COL. (TTOB)
1D014 56.51.30.1 ZERO DIVIDE TRIGGER 3 62 4
D015 56.51.20.1 PARTIAL FIELD ADD TRIGGER 3 62 5
D016 56.51.02.1 PARTIAL FIELD CONNECT TRIGGER 3 62 6
1D017 56.15.05.1 NON ZERO RESULT TRIGGER 3 62 7
i 1D0I19 56.12.00.1 MULTIPLY TYPE CYCLES 1,2,& 3 3 62 9
i THROUGH
. 1D021 3 63 12-11
' 1D023 56.12.05.1 CUMULATIVE MULTIPLY TYPE CYCLES 1, 2,3,4,&5 3 63 1-5
| THROUGH
1 1D027
I 1Du31 51.70.01.1 D REGISTER POS 00-07 TO INDICATORS D064 - D071 2 61 12-5
! THROUGH RESPECTIVELY
1D038 51,70.02.1
: 1D039 59.51.20.1 PARITY FOR D REGISTER POS 00-07 2 66 2
;. 1D040 51.70.03.1 D REGISTER POS 08-11 TO INDICATORS D072- D075 2 61 6-9
' THROUGH RESPECTIVELY
i 1D043
; 1D044 59.51.20.1 PARITY FOR D REGISTER POS 08-11 2 66 3
i 1D045 51.70.04.1 D REGISTER POS 12-15 TO INDICATORS D076 - D079
{ THROUGH RESPECTIVELY 2 62 12-1
I 1D048
1D049 59.51.20.1 PARITY FOR D REGISTER POS 12-15 2 66 4
I 1D050 51.70.05.1 D REGISTER POS 16-23 TO INDICATORS D080 - D087 2 62 2-9
{ THROUGH AND RESPECTIVELY
{ 1D057 51.70.06.1
! 1DO058 59.51.20.1 PARITY FOR D REGISTER POS 16-23 2 66 5
¢ 1D059 51.70.07.1 D REGISTER POS 24-31 TO INDICATORS D088 - D095 2 63 12-5
| THROUGE AND RESPECTIVELY
i 1D066 51.70.08.1
£ 1D067 59.51.21.1 PARITY FOR D REGISTER POS 24-31 2 66 6
| 1D068 51.70.09.1 D REGISTER 32-39 TO INDICATORS D096 - D103 2 63 6-9
| THROUGH RESPECTIVELY
{ 1D075 2 64 12-1
1D076 59.51.21.1 PARITY FOR D REGISTER POS 32-39 2 66 7
i 1D077 51.70.11.1 D REGISTER POS 40-47 TO INDICATORS D104 - D 111 2 64 2-9
' THROUGH AND RESPECTIVELY
| 1D084 51.70.12.1
. 1D085 59.51.21.1 PARITY FOR D REGISTER POS 40-47 2 66 8
i 1D086 51.70.13.1 D REGISTER POS 48-55 TO INDICATORS D112 - D119 2 65 12-5
| THROUGH AND RESPECTIVELY
{ 1D093 51.70.14.1
1D094 59.51.21.1 PARITY FOR D REGISTER POS 48-55 2 66 9
. 1D095 51.70.15.1 D REGISTER POS 56-59 TO INDICATORS D120 - D123 2 65 6-9
‘ THROUGH RESPECTIVELY
| 1D098
i 1D099 59.51.22.1 PARITY FOR D REGISTER POS 56-59 2 67 12
| 1D100 51.70.16.1 D REGISTER POS 60-63 TO INDICATORS D124 - D127 2 66 12-1
{ THROUGH RESPECTIVELY
. 1D103
| 1D104 59.51.22.1 PARITY FOR D REGISTER POS 60-63 2 67 11
| 1E031 51.60.01.1 C REGISTER POS 00-07 2 51 12-5
| THROUGH AND
i 1E038 51.60.02.1
i 1E039 59.51.10.1 PARITY FOR C REGISTER POS 00-07 2 56 2
| 1E040 51.60.03.1 C REGISTER POS 08-11 2 51 6-9
! THROUGH
| 1E043
( 1E044 59.51.10.1 PARITY FOR C REGISTER POS 08-11 2 56 3
| 1E045 51.60.04.1 C REGISTER POS 12-15 2 52 12-1
I THROUGH
| 1ED48
2/1/62
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M3-04-3
TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd)
TRIGGER SCAN CARD
INDICATOR | LOCATION CARD | CARD ROW
LOCATOR | (ALD PAGE) DESCRIPTIVE TITLE NO. COL. | (T TO B)
1E049 59.51.10.1 PARITY FOR C REGISTER POS 12-15 2 56 4
1E050 51.60.05.1 C REGISTER POS 16-23 2 52 2-9
THROUGH AND
1E057 51.60.06.1
1E058 59.51.10.1 PARITY FOR C REGISTER POS 16-23 2 56 5
1E059 51.60.07.1 C REGISTER POS 24-31 2 53 12-5
THROUGH AND
1E066 51.60.08.1
1E067 59.51.11.1 PARITY FOR C REGISTER POS 24-31 2 56 6
1E068 51.60.09.1 C REGISTER POS 32-39 2 53 6-9
THROUGH AND
1EQ75 51.60.10.1 2 54 12-1
1E076 59.51.11.1 PARITY FOR C REGISTER POS 32-39 2 56 7
1E077 51.60.11.1 C REGISTER POS 40-47 2 54 2-9
THROUGH AND
1E084 51.60.12.1
1E085 59.51.11.1 PARITY FOR C REGISTER POS 40-47 2 56 8
1E086 51.60.13.1 C REGISTER POS 48-55 2 55 12-5
THROUGH AND
1E093 51.60.14.1
1E094 59.51.11.1 PARITY FOR C REGISTER POS 48-55 2 56 9
1E095 51.60.15.1 C REGISTER POS 56-59 2 55 6-9
THROUGH
1E098
1E099 59.51.12.1 PARITY FOR C REGISTER POS 56-59 2 57 12
1E100 51.60.16.1 C REGISTER POS 60-63 2 56 12-1
THROUGH
1E103
1E104 59.51.12.1 PARITY FOR C REGISTER POS 60-63 2 57 11
1F001 56.16.00.1 VFL OPERATION 2 59 1
1F002 56.11.00.1 HANDLE SIGN BYTE 2 59 2
1F003 56.11.06.1 PIPELINE 1 2 59 3
1F004 56.11.06.1 PIPELINE 2 2 59 4
1F005 54.38.03.1 "ENDOF C1 2 59 5
1F006 54.38.03 1 END OF C2 2 59 6
1F007 54.38.01.1 RFL CARRY TRIGGER 2 59 7
1F008 54.18.01.1 END OF A2 2 59 8
1F009 54.19.04.1 END OF HIGH ORDER MARK 2 2 59 9
1F010 56.11.06.1 SET INDICATORS AND RESET 2 60 12
1F012 56.14.00.1 RESET ONLY 2 60 0
1F014 56.13.10.1 SET UP FOR AB TO F HIGH 2 67 0
1F015 56.13.10.1 TRANSFER AB TO F HIGH ORDER FIRST 2 67 1
1F016 56.13.10.1 SET UP FOR CD TO F HIGH 2 67 2
1F017 56.13.10.1 TRANSFER CD TO F HIGH ORDER FIRST 2 67 3
1F018 56.13.00.1 SET UP FOR CD TO F LOW 2 67 4
1F019 56.13.00.1 TRANSFER CD TO F LOW ORDER FIRST 2 67 5
1F020 56.13.05.1 SET UP FOR F TO CD 2 67 6
1F021 56.13.05.1 SIGN OF C TO D POS 127 2 67 7
1F022 56.13.05.1 TRANSFER F TO CD BYTE BY BYTE 2 67 8
1F023 56.13.15.1 SET UP FOR F TO AB AT OFFSET 2 67 9
1F024 56.13.15.1 TRANSFER F TO AB STARTING AT OFFSET 2 68 12
1F025 56.13.20.1 PARALLEL XFR F TO AB FIRST CYCLE 2 68 11
1F026 56.13.20.1 PARALLEL XFR F TO AB SECOND CYCLE 2 68 0
1F027 56.13.20.1 PARALLEL XFR F TO CD POS 12-59 2 68 1
1F045 54.60.06.1 SIGN OF CD REGISTER POS 00(S). 01(T). 02(U). AND 03(V) 2 57 0-3
THROUGH
1F048
1F055 54.26.01.1 READ OUT BIT ADDRESS CD POS 64.32,16.8,4,2. &1 2 57 4-9
THROUGH
1F061 58 12
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INDICATORS
TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd)
TRIGGER SCAN CARD
INDICA TOR | LOCATION CARD | CARD| ROW
LOCATION | (ALD PAGE) DESCRIPTIVE TITLE NO. COL. | (T TO B)
1F064 54.26.02.1 WRITE IN BIT ADDRESS CD POS 64, 32,16,8.4,2,& 1 2 58 11-5
THROUGH
1F070
1F073 54.36.02.1 RESIDUAL FIELD LENGTH REGISTER POS 64, 32, 16, 8, 4, 2 49 7-9
THROUGH 2& 1
1F079 50 12-1
1F093 45,01.02.1 RESIDUE 2 - VFL MD 4 13 11
1F094 45.01.02.1 RESIDUE 1 - VFL MD 4 13 0
1F095 45.01.02.1 RESIDUE OF C REGISTER BITS 12-59 EQUALS 2 2 58 6
1F096 45.01.02.1 RESIDUE OF C REGISTER BITS 12-59 EQUALS 1 2 58 7
1F097 45.01.02.1 RESIDUE OF CUM MCD BITS 12-53 EQUALS 2 2 58 8
1F098 45.01.02.1 RESIDUE OF CUM MCD BITS 12-59 EQUALS 1 2 58 9
1F101 59.56.03.1 CD RESIDUE REGISTER POS 2 2 59 12
1F102 59.56.03.1 CD RESIDUE REGISTER POS 1 2 59 11
1F103 59.56.03.1 CD RESIDUE REGISTER POS 0 2 59 0
1G031 51.30.01.1 B REGISTER POS 00-07 TO INDICATORS B064-B071 3 51 12-5
THROUGH AND RESPECTIVELY
1G038 51.30.02.1
1GQ39 59.01.50.1 PARITY FOR B REGISTER POS 00-07 3 56 2
1G040 51.30.03.1 B REGISTER POS 08-11 TO INDICATORS B072-B 075 3 51 6-9
THROUGH RESPECTIVELY
1G043
1G044 59.01.20.1 PARITY FOR B REGISTER POS 08-11 3 56 3
1G045 51.30,04.1 B REGISTER POS 12-15 TO INDICATORS B076-B079 3 i2 12-1
THROUGH RESPECTIVELY
1G048
1G049 59.01.20.1 PARITY FOR B REGISTER POS 12-15 3 56 4
1G050 51.30.05.1 B REGISTER POS 16-23 TO INDICATORS B080-B087 3 52 2-9
THROUGH AND RESPECTIVELY
1G057 51.30.06.1
1G058 59.01.20.1 PARITY FOR B REGISTER POS 16-23 3 56 5
1G059 51.30.07.1 B REGISTER POS 24-31 TO INDICATORS B088-B095 3 53 12-5
THROUGH AND RESPECTIVELY
1G066 51.30.08.1
1G067 59.01.21.1 PARITY FOR B REGISTER POS 24-31 3 56 6
1G068 51.30.09.1 B REGISTER POS 32-39 TO INDICATORS B096-B103 3 53 6-9
THROUGH AND RESPECTIVELY
1G075 51.30.10.1 3 54 12-1
1G076 59.01.21.1 PARITY FOR B REGISTER POS 32-39 3 56 7
1G077 51.30.11.1 B REGISTER POS 40-47 TO INDICATORS B 104-B111 3 54 2-9
THROUGH AND RESPECTIVELY
1G084 51.30.12.1
1G085 59.01.21.1 PARITY FOR B REGISTER POS 40-47 3 56 8
1G086 51.30.13.1 B REGISTER POS 48-55 TO INDICATORS B112-B119 3 55 12-5
THROUGH AND RESPECTIVELY
1G093 51.30.14.1 , .
1G094 59.01.21.1 PARITY FOR B REGISTER POS 48-55 3 56 9
1G095 51.30.15.1 B REGISTER POS 56-59 TO INDICATORS B120-B123 3 55 6-9
THROUGH RESPECTIVELY
1G098
1G099 59.01.22.1 PARITY FOR B REGISTER POS 56-59 3 57 12
1G100 51.30.16.1 B REGISTER POS 60-63 TO INDICATORS B124-B127 3 56 12-1
THROUGH RESPECTIVELY
1G103
1G104 59.01.22.1 PARITY FOR B REGISTER POS 60-63 3 57 11
1H023 61.02.75.1 MANTISSA ROUTING CONTROL 4 35 4
1H025 65.03.39.1 COUNTER EQUAL ZERO 3 62 12
1HO027 65.03.39.1 COUNT TO ZERO 3 62 11
1H031 51.20.01.1 A REGISTER POS 00-07 3 41 12-5
THROUGH AND
1HO038 51.20.02.1
1H039 59.01.10.1 PARITY FOR A REGISTER POS 00-07 3 46 2
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TABLE 3.4.1, 7101 CE CONSOLE INDICATORS

TRIGGER SCAN CARD

INDICATOR | LOCATION CARD | CARD| ROW
LOCATION |(ALD PAGE) DESCRIPTIVE TITLE NO. coL. | (T TO B)

1H040 51.20.03.1 A REGISTER POS 08-11 3 41 6-9
THROUGH

1HO043

1HO044 59,01.10.1 PARITY FOR A REGISTER POS 08-11 3 46 3

1HO045 51.20.04.1 A REGISTER POS 12-15 3 42 12-1
THROUGH

1HO048

1H049 50.01.10.1 PARITY FOR A REGISTER POS 12-15 3 46 4

1H050 51.20.05.1 A REGISTER POS 16-23 3 42 2-9
THROUGH AND

1HOS7 51,20.06.1

1HO58 59.01.10.1 PARITY FOR A REGISTER POS 16-23 3 46 5

1HO059 51.20.07.1 A REGISTER POS 24-31 3 43 12-5
THROUGH AND

1H066 51.20.08.1

1HO067 59.01.11.1 PARITY FOR A REGISTER POS 24-31 3 46 6

1HO068 51.02.09.1 A REGISTER POS 32-39 3 43 6-9
THROUGH AND

1HO75 51.20.10.1 3 44 12-1

1HO076 59.01.11.1 PARITY FOR A REGISTER POS 32-38 3 46 7

1HOT7 51.20.11.1 A REGISTER POS 40-47 3 44 2-9
THROUGH AND

1HO084 51.20.12.1

1H085 59.01.11.1 PARITY FOR A REGISTER POS 40-47 3 46 8

1HO086 51.20.13.1 A REGISTER POS 48-55 45 12-5
THROUGH AND

1HO093 51.20.14.1

1HO094 59.01.11.1 PARITY FOR A REGISTER POS 48-55 3 46 9

1H095 51.20.15.1 A REGISTER POS 56-59 3 45 6-9
THROUGH

1HO098

1H099 59.01,13.1 PARITY FOR A REGISTER POS 56-59 3 47 12

1H100 51.20.16.1 A REGISTER POS 60-63 3 46 12-1
THROUGH

1H103

1H104 59.01.12.1 PARITY FOR A REGISTER POS 60-63 3 417 11

1J045 54.60.03.1 SIGN OF AB REGISTER POS 00, 01, 02, 03 3 9 0-3
THROUGH

1J048

1J049 54.60.04.1 SIGN OF AB REGISTER POS 04(S), G5(T), 08(U), AND 07(V) 3 47 4-7
THROUGH

13052

1J055 54.16.01.1 READ OUT BIT ADDRESS AB POS 64, 32, 18, 08, 04, 3 417 8-9
THROUGH 02 & 01

1J061 3 48 12-2

1J064 54,16.02.1 WRITE IN BIT ADDRESS AB POS 64, 32, 16, 08, 04, 3 48 3-9
THROUGH 02& 01

1J070

1J073 54.45.01.1 LEFT ZEROS COUNT REGISTER POS 01-07 TO 3 49 7-9
THROUGH INDICATORS 64, 32, 16, 08, 04, 02 & 01

1J079 3 50 12-1

1J082 54.45.01.1 ALL ONES COUNT REGISTER POS 01-07 TO INDICATORS 3 61 12-4
THROUGH 64, 32, 16, 08, 04, 02, AND 01.

1J088

1J093 45.01.01.1 RESIDUE OF AB REGISTER POS 12-50 EQUALS 2 3 49 12

1J094 45.01.01.1 RESIDUE OF AB REGISTER POS 12-59 EQUALS 1 3 49 11

1J095 45.01.01.1 RESIDUE OF AB REGISTER POS 60-63 EQUALS 2 3 49 0

1J098 45.01.01.1 RESIDUE OF AB REGISTER POS 60-63 EQUALS 1 3 49 1

1J097 46.01.01.1 RESIDUE OF AB REGISTER POS 64-107 EQUALS 2 3 49 2

1J098 45.01.01.1 RESIDUE OF AB REGISTER POS 64-107 EQUALS 1 3 49 3

1J101 59.06.03.1 AB RESIDUE REGISTER POS 2 3 49 4

1J102 59.06.03.1 AB RESIDUE REGISTER POS 1 3 49 5

1J103 59,06.03.1 AB RESIDUE REGISTER POS 0 3 49 6

1K016 38.22.16.1 | NEXTSEL f .. jf«4) 2 60 1
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INDICATORS
TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd)
TRIGGER SCAN CARD
INDICATOR | LOCATION CARD | CARD| ROW
LOCATOR | (ALD PAGE) DESCRIPTIVE TITLE NO. COL. | (T TO B)
1K017 38.22.16.1 E BOX NEXT STORE 1 3 69 00
1K018 38.22.16.1 E BOX NEXT STORE 2 3 69 08
1K019 38.22.16,1 | I BOX NEXT STORE 1 3 39 7
1K020 38.22,16.1 | I BOX NEXT STORE 2 3 39 9
1K021 59.91.02.1 E BOX STORE 3 40 12
1K022 59.91.01.1 | STORE REG NOT BUSY 3 64 3
1K023 59.91.01.1 | STORE TIME 1 3 64 7
1K024 59.91.01,1 | STORE REGISTER MEMORY REQUEST 3 64 8
1K025 59.91.02.1 | WORD BOUNDARY CROSSOVER STORE 3 64 9
1K026 59.91.02.1 | 1 BOX STORE 3 65 12
1K027 55.91.03.1 | STORE C REG EXTERNAL 3 65 11
1K028 59.91,03.1 | STORE D REG EXTERNAL 3 65 00
1K029 59.91.03.1 | STORE C TIME TGR 3 65 1
1K030 59.91.02.1 ZERO DIVISOR 3 65 2
1K033 59.90.01.1 | STORE REGISTER POSITIONS 4 41 12-9
THROUGH | THROUGH | 0-55 4 42 12-9
1K088 59.90.14.1 4 43 12-9
4 44 12-9
4 45 12-5
1K089 59.90.15.1 | STORE REGISTER POSITIONS 56-63 4 51 12-5
THROUGH | THROUGH
1K096 59.90.16.1
1K 097 59.90.17.1 | STORE REGISTER ECC BITS C0, C1, C2, C4, C8, C16, 4 51 6-9
THROUGH | THROUGH | C32, AND CT 4 52 12-1
1K104 59.90.18.1
11001 65.04.62.1 .75 TRUE DIVISOR MULTIPLE 3 66 8
1L002 65.04.62.1 .75 COMPLEMENT DIVISOR MULTIPLE 3 66 9
1L003 65.04.63,1 1.5 TRUE DIVISOR MULTIPLE 3 67 12
1L.004 65.04.63.1 1.5 COMPLEMENT DIVISOR MULTIPLE 3 67 1
1L005 65.04.92.1 1 TIMES TRUE DIVISOR MULTIPLE 3 67 0
1L006 65.04.92.1 1 TIMES COMPLEMENT DIVISOR MULTIPLE 3 67 1
1L007 61.03.63.1 | DIVIDE NORM-EXPONENT 3 67 2
1L008 61.03.64.1 | DIVISOR STATUS TRIGGER 3 67 3
1L.009 61.03.65.1 | DIVIDEND STATUS TRIGGER 3 67 4
1L010 61.03.66.1 | DIVIDE STATUS TRIGGER 3 67 5
1L011 61.03.67.1 | ONE TIMES COMPLEMENT STATUS 3 67 6
1L012 61.03.69.1 | SECOND DIVIDE CYCLE 3 67 7
1L013 61.03.70.1 | DIVIDE COUNTER 3 67 8
1L014 61.03.71.1 FINAL DIVIDE 3 67 9
1L015 61.03.72.1 ZERO DIVIDEND 3 68 12
1L016 61.03.73.1 | INTERCHANGE DIVIDE 3 68 11
1LO17 61.03.75.1 | DIVIDE RING D3CA 3 68 0
1L018 61.03.76.1 | DIVIDE RING D3CB 3 68 1
1L019 61.03.77.1 | DIVIDE RING D4 3 68 2
1L020 61.03.45.1 | MULTIPLY RING MC 3 68 3
1L021 61.03.51.1 | MULTIPLY RING 1 3 68 4
1L022 61.03.52.1 | MULTIPLY RING 2 3 68 5
1L023 61.03.53.1 | MULTIPLY RING 3 3 68 6
11024 61.03.54.1 | MULTIPLY STATUS 3 68 7
1L025 61.03.56.1 | ONE TIMES MULTIPLICAND 3 68 8
1L.026 61.03.55.1 | SHIFT RIGHT 12 3 68 9
1L027 61.03.57.1 | GATE S AND T REGISTER TO PAU ADDER 3 69 12
1L028 61.03,58.1 | CUMULATIVE MULTIPLY 3 69 11
1L.030 61.03.60.1 | CUMULATIVE MULTIPLY PRESHYT EXPONENT 3 69 1
1L031 61.81.66,1 | GATE 61-63 TRIGGER 3 69 2
1L032 61.80.56.1 | HIGH ORDER SHIFTER TRUE TO ADDRESS 0-49 3 69 3
1L033 61,80.57.1 LOW ORDER SHIFTER TRUE TO ADDRESS 50-97 3 69 4
1L034 61.80.58.1 | COMPLEMENT SHIFTER TO ADDER 3 89 5
1L035 62.29.05.1 | F REGISTER FRACTION IS ZERO 3 69 6
1L036 61.02.60,1 PRESHIFT & ADD 3 69 7
1L.038 61.02,76.1 | EXPONENT ROUTING CONTROL 3 69 9
1L.039 61.02.78.1 EXPONENT SAMPLE 3 70 12
1L040 61.02.63.1 | NORM EXPONENT 3 70 11
1L041 61.02.64.1 | NORM MANTISSA 3 70 0
10042 61.02.67.1 | PERFORM AUGMENT 3 70 1
1L.045 65.04.91.1 | INCREMENTS EXPONENTS C, 4, 2, AND 1 3 9 4-7
THROUGH
1L048
1L051 65.03.30.1 | SHIFT COUNTER POS S, 64, 32, 16, 8, 4, 2, AND 1 19 6-9
THROUGH | 65.03.17.1 20 12-1
1L058 65.03.16.1
1L061 65.05.01.1 | LEFT SHIFT 6,5, 4, 3, 2, AND 1 INDICATORS 26 11-4
THROUGH | THROUGH
1L066 65.05.06.1
1L067 65.05,07.1 ZERO SHIFT INDICATOR 26 5
1L068 65.05,08.1 | RIGHT SHIFT 1, 2, 3, 4, AND 8 INDICATORS 26 6-9
THROUGH AND
1L072 65.05.12.1 21 12
1L075 61.01.07.1 | EXECUTE REGISTER POS 18 3 27 1
1L076 61.01.08.1 | EXECUTE REGISTER POS 19 3 27 0
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TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd)
TRIGGER SCAN CARD
INDICATOR | LOCATION CARD | CARD | ROW
LOCATION | (ALD PAGE) DESCRIPTIVE TITLE NO. COL. [(T TO B)
1L077 61.01.08.1 EXECUTE REGISTER POS 20 3 27 1
11078 61.01.08.1 EXECUTE REGISTER POS 21-25 3 27 2-6
THROUGH THROUGH
11082 61.01.10.1
11085 66.30.17.1 COMPLEMENT GROUP 4 3 27 1
11086 66.20.01.1 8, 6, 4, OR 2 TIMES MPCND - GROUP 4 3 27 8-9
THROUGH 3 28 12-11
11089
11090 66.30.19.1 COMPLEMENT GROUP 3 3 28 0
11091 66.20.02.1 8, 6, 4, OR 2 TIMES MPCND - GROUP 3 3 28 1-4
THROUGH
11094
11095 66.30.21.1 COMPLEMENT GROUP 2 3 28 5
11096 66.20.03.1 8, 6, 4, OR 2 TIMES MPCND - GROUP 2 3 28 6-9
THROUGH
11099
11100 66.30.23.1 COMPLEMENT GROUP 1 3 29 12
11101 66.20.04.1 8, 6, 4, OR 2 TIMES MPCND - GROUP 1 3 29 11-2
THROUGH
1L104
1M001 61.02.93.1 WRITE EXPONENT INTO A 3 9 8
1M002 61.02.93.1 WRITE EXPONENT INTO B 3 9 9
1M003 61.02.94.1 WRITE EXPONENT INTO C 3 10 12
tMO004 ©1.02.95.1 WRITE EXPONENT INTO D 3 10 11
1MO005 61.02.36.1 PROPAGATE FLAG 3 10 0
1M006 61.02.65.1 TX 3 10 1
1MO007 61.02.66.1 SSQ SIGNAL TO VFL 3 29 3
1M008 61.03.80.1 VFL DIVISOR 3 29 4
1M009 61.02.71.1 NOT PHASE SAMPLE TEST COMPLETE 3 29 5
1MO010 61.02.73.1 INTERRUPT 3 29 6
1MO011 61.02.68.1 OVERFLOW 3 29 7
1MO012 61.02.68.1 COMPLEMENT RESULT 3 29 8
1M013 61.02.82.1 BIT ADDRESS CD 64 IS ON 3 29 9
1M014 61.02.77.1 - SHIFT EQUAL OR GREATER THAN 96 3 30 12
1M015 61.02.77.1 SHIFT GREATER THAN 48 3 30 11
1M016 61.01.55.1 EXPONENT PARITY 3 30 0
1M017 61.01.79.1 AUGMENT ON PARTIAL FIELD 3 30 1
1M018 61.02.69.1 BUFFER SIGN 3 39 0
1M019 61.03.02.1 SHIFT REMEMBERED A 3 39 1
1M020 61.03.02.1 SHIFT REMEMBERED B 3 39 2
1MO021 65.04.95.1 QUOTIENT CONTROL 3 39 3
1M022 61.04.20.1 TEST COMPLETE-EXECUTE TEST 3 39 4
1M023 61.04.20.1 TEST COMPLETE-LOOK AHEAD TEST 3 v 39 5
1M024 61.04.20.1 TEST COMPLETE-BUS TEST 3 39 6
1MO026 61.04.21.1 MASTER TEST COMPLETE 3 39 8
1M029 61.01.55.1 FP EXTERNAL STORE 3 40 11
1MO30 61.01.5C.2 FIRST CYCLE TRIGGER 3 40 0
1M031 61.01.56.1 FLOATING POINT WAIT 3 40 1
1M032 61.01.57.1 INTERRUPT END OPERATION 3 65 9
1M033 61.02.99.1 END OPERATION 3 66 12
1M034 61.01.78.1 INDICATOR LATCH 3 66 11
1M035 61.01.78.1 INDICATOR EXPONENT LATCH 3 66 0
1MO036 61.02.50.1 TO.T1.T2.T3.T4.TB. AND TC RING TRIGGERS 3 66 1-7
THROUGH THROUGH
1M042 61.02.57.1
1M044 68.10.03.1 CARRY REGISTER POS 01-61 3 31 12-9
THROUGH THROUGH 3 32 12-9
1M104 68.10.61.1 3 33 12-9
3 34 12-9
3 35 12-9
3 36 12
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TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'a)
r
4 TRIGGER SCAN CARD
INDICATOR | LOCATION CARD | CARD | ROW
LOCATOR | (ALD PAGE) DESCRIPTIVE TITLE NO. COL. |{(T TO B)
1N044 68.10.01.1 SUM REGISTER POS 01-61 3 21 12-9
THROUGH THROUGH 3 22 12-9
1N104 68.10.61.1 3 23 12-9
3 24 12-9
3 25 12-9
3 26 12
1P001 64,51.05.1 ADDER OUTPUT POS P 3 11 12
1P002 61.02.68.1 ADDER OUTPUT POSITION 00 3 11 11
1P003 64.56.03.1 ADDER OUTPUT POSITION 01 3 11 0
1P004 64.56.03.1 ADDER OUTPUT POSITION 02 3 11 1
1P005 65.04.25.1 ADDER OUTPUT POS 03-06 3 11 2-5
THROUGH 65.04.24.1 3
1P008 65.04.23.1 3
1P009 64.56.02.1 ADDER OUTPUT POS 07-18 3 11 6-9
THROUGH AND 3 12 12-5
1P020 64.56.01.1 3
1P021 64.46.03.1 ADDER OUTPUT POS 19-38 3 12 6-9
THROUGH 64.46,02.1 3 13 12-9
1P040 64.46.01.1 3 14 12-1
1P041 64.36.04.1 ADDER QUTPUT POS 39-58 3 14 2-9
THROUGH THROUGH 3 15 12-9
1P060 64.36.01.1 3
1P061 64.26.04.1 ADDER OUTPUT POS 59-178 3 16 12-5
THROUGH THROUGH 3 17 12-5
1P080 64.26.01.1 3 :
1P081 64.16.05.1 ADDER OUTPUT POS 79-96 3 17 6-9
THROUGH THROUGH 3 18 12-9
1P100 64.16.01.1 3 19 12-1
1P101 64.66.01.1 ADDER OUTPUT POS 99-102 3 19 2-5
THROUGH 3
1P104 : 3
! 1Q002 62.20.01.1 F REGISTER POS 00-101 3 1 12-9
| THROUGH THROUGH 3 2 12-9
1Q103 62.20.99.1 3 3 12-9
3 4 12-9
3 5 12-9
3 6 12-9
3 7 12-9
3 8 12-9
3 9 12-3
24005 11.03.02.1 INTTIAL RESET TGR 4 45 11
[ 2A008 11.04.01.1 1 CLOCK PULSE 4 45 2
i 2A009 11.04.01.1 2 CLOCK PULSES 4 45 3
L 24010 11.04.01.1 3 CLOCK PULSES 4 45 4
boo2a011 11.04.01.1 START SYNC A TGR 4 45 H
[ 2A012 11.04.01.1 * START SYNC B TGR 4 64 4
| 2A013 11.04.02.1 STOP SYNC A TGR 4 64 5
! 2A014 11.04.02.1 STOP SYNC B TGR 4 64 4
i 2a016 11.04.02.1 AXXB MODE CLOCK CONTROLS 4 64 8
L 2A017 11.03.01.1 ALLOW MEM BUS CLOCK CTL TGR 4 64 9
. 24018 11.03.01.1 INHIBIT DELAYED A-B CLOCK CTL TGR 4 85 12
24019 11.03.01.1 INHIBIT ABAB CLOCK CTL TGR 4 65 11
24020 11.03.01.1 B NEXT CLOCK CTL TGR 4 65 0
{2029 23.11.01.1 X REGISTER POS 00-17 1 1 12-9
i THROUGH THROUGH 1 2 12-3
i 2A046 23.11.09.1
24047 23.11.10.1 X REGISTER PARITY 00-17 1 6 2
24048 23.11.10.1 X REGISTER POS 18-23 1 2 4-9
. THROUGH THROUGH
, 2A053 23.11.13.1
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TABLE 3.4.1. 7101 CE CONSOLE INDICATORS (cont'd)
TRIGGER SCAN CARD

INDICATOR | LOCATION CARD | CARD ROW

LOCATOR (ALD PAGE) DESCRIPTIVE TITLE NO. COL. (T TO B)

2A054 23.11.13.1 X REGISTER PARITY 18-23 1 6 3

2A055 23.11.14.1 X REGISTER POS 24-27 1 3 12-1
THROUGH AND

2A058 23.11.15.1

2A059 23.11.16.1 X REGISTER PARITY 24-27 1 6 4

2A060 23.11.17.1 X REGISTER POS 28-31 1 3 2-5
THROUGH AND

2A063 23.11.18.1

2A064 23.11.18.1 X REGISTER PARITY 28-31 1 6 3

2A065 23.11,01.1 X REGISTER POS 32-49 1 3 6-9
THROUGH THROUGH 1 4 12-9

2A082 23.11.09.1 1 5 12-11

2A083 23.11.10.1 X REGISTER PARITY 32-49 1 6 6

2A084 23.11.19.1 X REGISTER PARITY 46-49 1 8 7

2A085 23.11.10.1 X REGISTER POS 50-55 1 5 0-5
THROUGH THROUGH

2A090 23.11,13.1

2A0901 23.11.13.1 X REGISTER PARITY 50-55 1 8 8

2A092 23.11.14.1 X REGISTER POS 56-59 1 5 6-9
THROUGH AND

2A095 23.11.15.1

2A096 23.11,16.1 X REGISTER PARITY 56-59 1 ] 9

2A097 23.11,16.1 X REGISTER POS 60-63 1 6 12-1
THROUGH THROUGH

2A100 23.11.18.1

2A101 23.11.18.1 X REGISTER PARITY 60-83 1 i 12

2B001 13.05.01.1 MEMORY A 0 BUSY T