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PRODUCT NAME : CVvPCACO PROCESS CTRL SS
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MAINTENANCE : P. MOKEE
AUTHOR: H. SIEINWALD

THE INFORMATION IN THIS DOCUMENT ]S SUBJECT TO C(HANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A (OMM]TMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONCIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE
TERMS OF SUCH LICENSE.

DTGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THL
USE OR RELIABILITY OF 17S SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL.

COPYRIGHY (C) 1977,1978,1979 BY DIGITAL EQUIPMENT ((ORPORATION.
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ABSTRACT

THIS PROGRAM ]S A DIAGNOSTIC TOOL FOR TESTING THE

ENTIRE FAMILY OF PCS MODULES. THE PROGRAM IS INTENDED TO BE
USE BY FIELD ENGINEERING AND MANUFACTURING .

BY USING THIS PROGRAM AN OPERATOR IS ABLE TO (HECK THE 10CM,
AND ANY DIGITAL OR ANALOG MODULE. SINCE THE ASSUMPTION

IS MADE THAT ALL OUTPUT MODULES ARE CONNECTED TO THE
CUSTOMERS WIRING DURING THE TEST OF OQUTPUT MODULES THE
DISABLE BIT IS SET. THIS DIAGNOSTIC WILL NOT CHECK THE

PART CF HARDWARE THAT IS INTERFACING DIGITAL OR ANALOG
MODULES WITH CUSTOMERS WIRING (DRIVING TRANSISTOR, ISOLATING
TRANSFORMERS, PHOTO-COUPLERS ECT). THIS DIAGNOSTIC DOES

NOT REQUIRE ANY EXTERNAL DEVIZES OR SPECIAL CONNECTIONS.

HARDWARE REQUIREMENTS

1. LSI 11 WITH 16K OF MEMORY OR ANY PDP11 (PU WITH
UNIBUS BRIDGE INTERFACE,

(ONSOLE TERMINAL

FLOPPY DISC OR SOME OTHER INPUT DEVICE

10CM (M7958)

PROGRAM CONSIDERATION

S e

(PU COMPATIBILITY
THIS PROGRAM CAN BE USED BY THE LSI 11 OR BY THE PDP-11
{26,22610.20.5G.55.40.45,50 € 70 IF UN.BUS BRIDGE MODULE
USED. ;

XXDP

TH1S PROGRAM (AN BE C(HAINED By XXDP & WILL NOT OVERLAY
THE LOADER

(HAIN MODE OPERATION

. THE INPUT DIALOGUE WITH AN OPERATOR 1S BYPASSED
. THE SUBSYSTEM 1S MAPPED IN MEMORY
. THE SYSTEM TEST IS AUTOMATICALLY EXECUTED

ORMA_ OPERATION

. START AT LOC 204

2. SELECT TEST

3. PROGRAM RUNS AND GOES BACK TO MON]TOR

ACT/APT

1
2
3
N
1

trsdanrigd Rttt Rttt RN RRRRRRERRERROEOROERORRORROERRRORROTRRRYRORRORRY

THIS PROGRAM 1S ACT (OMPATIBLE TO THE EXTENT THAT APT HWOOKS

WitL BE IN THE PROGRAM £ WiLL WORK THRU THE '"UPTON INTERFACE"
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3.4 EXECUTION TIME

EE N v PR RPN E PR R RN R NP R R R PR PR RN R RRRRRRRRRNOERNERERRRRNOERNERRORRSE

MOST INDIVIDUAL TESTS TAKE LESS THEN 1 SEC.THE ONESHOT MODULE TEST
TAKES 15 SEC. THE SYSTEM TEST EXECUTION TIME DEPENDS

ON THE NUMBER AND TYPE GF 1/0 MODULES.

THE TEST OF ANALOG MODULES TAKES ALSO UP 70 ! MIN PER MODULE.

5.3 DEFAULY ADDRESSES & VECTORS

LA AR AR AL AR AR iRttt R0

THE FOLLOWING IS A LIST OF THE DEFAULT ADDRESSES & VECTORS
OF ALL HARDWARE TO BE USED AND THEIR CORRESPONDING MEMORY LOCATIONS.
IN THE CASE THAT THE JOCM IS SET TO AN ADDRESS OTHER THAN
171000 THESE LOCATIONS MUST BE CHANGED.
BASE: .WORD 171000 ;FIRST ADDRESS OF [/0 ADDRESS BLOCK

(SR: .WORD 171377 ;ADDRESS OF ]OCM (SR REGISTER
1AR: .WORD 171376 ; iz IAR REGISTER
VECTO: .WORD 234 : INTERRUPT VECTOR OF 10CM
VECTOA: .WORD 236 ; INTERRUPT VECTOR+2 OF JO(M

AR A AR R R R AR ARl R ARt Rl R R R R R AR RS R

¢.C OPERATING PROCEDURE

LA A SRR AR RS R R RSl Rl Rl Rl iR RN
I AR AR AL SRR AR RS R Rl R R R R R R R R R R R R R R R R

6.1 PROGRAM LOADING

Tttt RERRRRERRRERIRY

THE PROGRAM (AN BE LOADED FROM PAPER TAPE OR FLOPPY
DISK USING STANDARD PROCEDURES.

6,2 PROGRAM STARTING

fttdseteN T RTROTORORREY

LOCATION 200 = STARTING ADDRESS TO RUN THE DIAGNOSTICS MONITOR.

THE PROGRAM WILL PRINT OPTIONS AVAILABLE T0
THE OPERATOR.

LOCATION 204 = STARTING ADDRESS OF MONITOR WITHOUT PRINTING
OPERATOR'S OPTIONS.

6.3 INPUT DIALOGUE

st RERRERERRRORY

IF AN OPERATOR STARTS THE PROGRAM AT LOCATION 204 HE (AN
SELECT ONE OF FOLLOWING OPTIONS:

6.3.1 S=SYSTEM TEST

tteeesdan bR RAREOE S

THIS OPTION OF THE PROGRAM WiLL MAP ALL TME ANALOG

AND DIGITAL MODULES CONNECTED TO THE !0CM AND BUILD

A TABLE OF THEM IN MEMORY. THEN IT wilLL PICK UP

EACH ONE AND RUN THE TESTS THAT DO NOT REQUIRE OPERATOR [NTERVENTION,

1F

SEQ 0003
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6£.3.2

6£.3.3

6670:

M5010:

mMS50i1:

THE SOFTWARE SWITCH REGISTER IS SET ,I1T WILL LOOP ON
CURRENT TEST UNTIL OPERATOR TYPES (ONTROL (. AFTER THE SELECT
PASSES, THE PROGRAM WIiL PRINT PASS COUNT UNLESS SWITCK 13 IS

M - MAP OF DBUS

tteTRERRERRRRRREORORORRYETYS

ED # OF
SET.

THIS OPTION ALLOWS AN OPERATOR TO (HECK WHICH 1/0 MODULE

ARE CONNECTED 10 THE IOCM. T CHECKS ALL ADDRESSES BETWEEN
171000 AND 171375. FOR ADDRESSES THAT ANSWER , IT CHECKS THE
GENERIC CODE AND TYPES THE ADDRESS AND INTERFACE TYPE.

D - TEST DIGITAL MODULE 4

AR AR AR RN

THIS TEST WILL EXERCISE THME DIGITAL MODULE AT THE ADDRESS
SPECIFIED BY THE OPERATOR. FOLLOWING IS A DESCRIPTION OF
THE DIGITAL MODULE TESTS FOR EACH MODULE TYPE..

EACH TEST IS RUN AS MANY TIMES AS SELECTED BY THE L OPTION
AND THE PASS COUNT IS PRINTED.

OPERATOR MUST TYPE THE ADDRESS OF MUT. FIRST.

CLEAR MODULE WITH (BIT

CHECK THAT COUNTERS ARE CLEAR

(HECK READ/WRITE WITH PATTERNS (125,252,377.0)

CHECK THAT TBIT INITIALIZES COUNTERS

TEST THAT COUNTER A INTERRUPTS

(HECK THAT INTERRUPT CLEARS

(HECK THAT COUNTER HALTS AFTER INTERRUPT

DO STEPS & THRU 7 FOR COUNTER B :

(HECK TRANSITION POINTS ON COUNTERS (ARB) SEPARATELY
. CHECK TRANSITION POINTS OF COUNTERS TOGETHER
. CHECK THAT COUNTERS DO NOT COUNT ON LOADING THE MSB ONLY
. TEST THAT C BIT CLEARS MODULE

bt = D OO NN NN -

A= O

SET D BI1
(HECK THAT ALL BITS ARE ZERO
SET T BIT
(HECK THAT ALL BITS ARE ONES
SET C BI1

NN —
. . - . =

vee NOTE =+« ]F THE INTERRUPT SWITCH 1S
seevvevnnwer OFF AN ERROR WILL BE RETURNED

SET DBIT AND TBI1T

(HECK IF INPUTS ARE ALL ONES
(LEAR TBIT

(HECK JF INPUTS ARE ALL ZEROS
. CLEAR ALL INTERRUPTS

SET TBI1

ENABLE INTERRUPT

NN WSS NN —
. L] . - " L]

—
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229 8. CHECK IF INTERRUPT OCCURRED o
230 /AN ERROR WILL OCCUR HERE IF INTERRUPTS i
25 /ARE DISABLED BY A SWITCH SETTING ON THE MODULE
232 9. CHECX IF INPUTS ARE ALL ONES
233 10. CHECK IF COS REGISTERS ARE ALL ONES
¢ 36 11. SET RIF BIT
235 12. CLEAR ALL COS REGISTERS .
23%6 13. CHECX IF THEY ARE CLEAR
237 14. CLEAR T BI1
238 15. CHECK 1F INTERRUPT OCCURED
239 16. CHECK IF ALL INPUTS ARE ZERO
240 17. RUN STEP 10 10 13
2641 18. CLEAR ALL INTERRUPTS
262
263
244
265 M5012-M5012YA:
246 see NOTE *++ ]F THE INTERRUPT SWITCH IS
gag ’ eeesessveeesr OFF AN ERROR WILL BE RETURNED .
4
249 . 1. SET DBIT
250 2. CHECK IF ALL BITS ARE ZERC
251 3. SET T1BIT
252 4. CHECK IF ALL BITS ARE ONE
253 5. CLEAR T BIT
254 6. CLEAR ALL INTERRUPTS
255 . SEY T BIN
256 8. ENABLE INTERRUPT
257 9. CHECK IF INTERRUPT OCCURRED
258 /AN ERROR WILL OCCUR HERE IF INTERRUPTS
259 /ARE DISABLED BY A SWITCH SETTING ON THE MODULE
260 10. SET RIF BIT
2ol 11. CLEAR INTERRUPT
262 12. CHECK 1F INTERRUPTS ARE CLEAR
263 13. CLEAR T BI1
26k 14. RUN STEP 9 10 12
265 15. CLEAR ALL INTERRUPTS
266
267
268
269 mM5013:
270 see NOTE ~e+ |F THE INTERRUPT SWITCH 1S
2;1 sseevenerrer OFF AN ERROR WILL BE RETURNED
272
273 1. SET DBIT
274 2. C(HECK IF ALL BITS ARE ZERO
275 3, SET 1BIT
276 &, TEST IF ALL BITS ARE ONE
277 5. CLEAR T BI1
278 6. CLEAR ALL INTERRUPIS
279 7. SET 1 BI1
280 B. ENABLE INTERRUPT
281 9. C(HECK ]F INTERRUPT OCCURED
282 /AN ERRCR WILL OCCUR HERE IF INTERRUPIS
283 /ARE DISABLED BY A SWITCH SETTING ON THE MODULE
284 10, SET RIF BT
/B85 11, (LEAR INTERRUPT
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s
15.
14,
15,
M5014:
e
2.
5.
[
S.
6.
!
8'
9.
10
11
12
M5016:

LR B

(HECK IF INTERRUPT IS CLEAR
CLEAR T BIT

RUN STEP 9 T0 12

CLEAR ALL INTERRUPTS

NOTE +++ THE LINE CLGCK MUST BE ENABLED

CLEAR MODULE

(HECK THAT COUNTERS ARE CLEAR

CHECK READ/WRITE OF COUNTERS

CHECK THAT T BIT INITIALIZES MODULE
CHECK INTERRUPTS ON COUNTER A

CHECK THAT INTERRUPT CLEARS

(HECK THAT COUNTER HALTS AFTER INTERRUPT
DO 5 THRU 7 FOR COUNTER B

(HECK TRANSITION POINTS

. CHECK THAT COUNTERS COUNT AT 2kH?
. CHECK THAT A 10 SECOND TIME BASE IS

(HOSEN FOR INTERNAL TEST

. C(HECK THAT C BIT CLEARS MODULE

NOTE #++ JF ALL INTERRUPT SWIT(HES ARE OFF

teseswrrvver AN ERROR WILL BE RETURNED

O~ WSSy —
L] - L] L ] & .

CLEAR MODULE WITH CBIT

(HECK THAT STATUS REGISTOR IS CLEAR
CHECK THAT ALL COUNTERS ARE CLEAR

TEST STATUS REGISTER LOAD AND READ
TEST THAT CLEAR ENABLE BIT SELF CLEARS
CHECK THAT STATUS REGISTER CLEAR BIT
CLEARS EACH COUNTER INDIVIDUALLY

STORE DIP SWITCH SETTINGS FOR THE FOLLOWING

AND

0
Il
2

—— 000~
L] - -

PRINT THE SETTINGS IF NOT IN APT MODE

(HECK THAT COUNTERS COUNT BINARILY UPWARD
(HECK OVERFLOW

DETERMINE IF LEGAL RADIX

(HECK OVERFLOW CLEARS

(HECK INDIVIDUAL COUNTER INTERRUPTS

CHECK THAT (BIT CLEARS MODULE

M6010-MS010YA:

NV Ny —

Me011:
THE

SET D BIT

CLEAR ALL & BYI1ES OF 1/0 REGISTER

SET DATA PATTERN 125 IN FIRST BYTE
(HECK 1F 1T IS SET

(HECK IF OTHER BYTES ARE ZERQ

DO THE SAME WITH DATA 252 , 377 , 000
DO THE SAME WITH OTHER BYTES

LINE CLOCK MUST BE ENABLED

e e e e

SEQ 0006




CHAIN.
DOCUMENT

343
344
345
46
L7
ILE
1.9
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353
194
355
356
357
358
359
360
361
362
363
364
365
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368
369
370
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372

57%
374

875

376
377
378
379
380
I81

382
383
384
I85
186
87
788
189
390
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397
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M6012:
M6013:

M6014:

4.%3.4

(HECK

o R ] N
& L] . . . .

SET D BIT

N —
. e

SEQ 0007

SET D BIT
SET DATA PATTERN 252 AT MuT

IF 1T IS SET

WAIT UP 1O 10 SEC
DATA SHOULD BE CLEAR
REPEAT STEP 2 10O 5 WITH DATA EQUAL TO 125

SET QUTPUT REGISTER TO FOLLOWING DATA PATTERN
0,377,252,

125

5. CmECK IF J7 )S SEV

*+#+ NOTE +++ THE LINE CLOCK MUST BE ENABLED

OO0 NN NS NN —
s & 8 8 & B ¥ ¥ &

I = TEST JOCHW

CLEAR MODULE WITH (BIT

CHECK THAT COUNTERS ARE CLEAR

CHECK READ/WRITE WITH PATTERNS
CHECK THAT T BIT INITIALIZES MODULE
CHECK THAT COUNTERS INTERRUPTS
CHECK THAT INTERRUPT CLEARS

(HECK TRANSITION POINTS

(HECK THAT COUNTERS COUNT A 2KH!
CHECK THAT C BIT CLEARS MODULE

trtrRERERARRNEROENROIROY

THIS TEST WILL EXERCISE ALL THE FEATURES OF THE IOCM. THE FOLLOWING
IS A DESCRIPTION OF ALL THE TESTS.
THIS TEST IS RUN AS MANY TIMES AS SELECTED AND THE PASS COUNT 1S TYPED

1ST1:
1s12:
1S13:
1574:

1575:
1576:
1817:
1ST10:

883 8.

CHECKS IF EACH BIT OF THE IOCM IS CLEARED BY THE (BIT

CHECKS IF THE INTERRUPT ENABLE BIT (EBIT) CAN BE SET AND CLEARED

CHECKS IF THE MAINTENANCE BIT (MBIT) CAN BE SET AND C(LEARED

CHECKS 1F THE DISABLE BIT (DBIT) CAN BE SET AND CLEARED
(HECKS 1F DBIT GENERATES CLEAR

CHECKS 1F THE TEST BIT (TBIT) CAN BE SET AND CLEARED

(HECKS [F THE GENERIC CODE BIT (GBIT) CAN BE SET AND CLEARED
CHECKS 1F THE RIF BIT (RBIT) CAN BE SET AND CLEARED

(HECKS DBUS DATA PATHS IN A MAINTENANCE

MODE. IF THE MBIT IS SET AND THE CPU ADDRESSES ANY LOCATION
BETWEEN 171000 AND 171375 IT SHOULD READ BACK THWE LOWER BYTE
OF THE MODULE ADDRESS.

(MECKS MAINTENANCE INTERRUPT, IF THE MBIT § EBILT
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623
L24
425
426
627
428
429
630
43
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633
43
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437
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6.3.5 w-

*re

TH
El
1t

SEQ 0008

ARE SET, THE JOCM WiLL GENERATE AN INTERRUPT WITH VECTOR 234.
THE AR (171376) HAS THE LOWER BYTE OF (SR ADDRESS (377).

WRAP AROUND TEST

tefteeRReRRERRRRRORRRR Y

IS OPTION ALLOWS THE FIELD ENGINEER TO CONNELT MODULE M6010 10O
THER M5010 OR M5011.THEN IT WRAPS AROUND A SET OF DATA PATTERNS( 125,252,377.0 ).
SWITCH 14 IN THE SOFTWARE SWITCH REGISTER IS5 SET ,IT WiLL

LOGP ON THIS TEST UNTIL THE OPERATOR TYPES CONTROL C. EVERY SELECTED # OF

PA
ER
I

4.5.86 F =

LR

TH
10

R.

FEREERRERRESN

WARNING:

(AR R RS RN

PROCEDURE :

SSES IT WILL PRINT PASS COUNT UNLESS SWITCH 13 IS SET.
RO?% :étb BE PRINTED INDICATING GOOD DATA,BAD DATA AND THE PASS # AT WHICH
OCCURRED.

FIELD TEST

TR RERREY

E PURPOSE OF THIS TEST [S:

CUTPUT ANY SELECTED DATA PATTERN TO AN OQUTPUT

MODULE SPECIFIED BY OPERATOR.

TO MONITOR DATA FROM AN INPUT MODULE SPECIFIED BY OPERATOR.

(A A AR E R ARl R R RE

THE FIELD ENGINEER MUST REALIZE THAT THIS IS THE ONLY TEST

THAT PERMITS HIM TO OUTPUT DATA TO THE CUSTOMER'S WIRING.

THERE WILL BE VOLTAGE APPLIED TO CUSTOMER EQUIPMENT CONNECTED

T0 THE OUTPUT MODULE UNDER TEST.

THEREFORE PRECAUTIONS MUST BE TAKEN THAT AN ERROMEOUS OUTPUT WILL
NOT CAUSE DAMAGE TO THE FIELD EQUIPMENT AND THAT ALL TESTING IS
CONDUCTED WITH THE CUSTOMERS KNOWLEDGE

"ti'itttt"t'i'."""'.ittl.!t'l'l"'."'l"'l.'.'!"8

USER SELECTS THE ADDRESS OF THE MODULE UNDER TEST.
If IT IS AN OUTPUT MODULE THEN:

USER SELECTS AND OUTPUTS A DATA PATTERN,ONE BYTE AT A TIME,

TO THE MODULE.TYPE CONTROL/C TO ABORT TEST.

AFTER ALL BYTES OF MODULE HAVE BEEN SELECTED, USER MUST TYPE CONTROL/C
TO GO BACK TO MONITOR.
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DOCUMENT SEa 0009
44?2 EXAMPLE :
663
44 TYFE ADDRESS OF MUl 171xxx
645 TYPE ONE BYTE DATA PATTERN YvYy
LLe (WHERE YYY IS A 8 BIT DATA PATTERN T0 QuTPUT.
G467 ALSO, THE REQUEST FOR DATA FOR OUTPUT WILL BE REPEATED UP 10
z:g & TIMES DEPENDENT UPON MCDULE TYPE)
:2? IF 1T IS AN INPUT MODULE THEN:
652 THE TEST MONITORS AND PRINTS DATA FROM MODULE INPUTS.
653 IT PRINTS EVERY BYTE ADDRESS OF THE MODULE WITH ITS
65¢ CONTENT DURING THE FIRST PASS AND IT CONTINUES TO
455 MONITOR THE DATA WITHOUT PRINTING IT UNLESS A CHANGE
629 IN THE DATA OCCURED. TYPE CONTROL/C TO RETURN TO MONITOR.
&L
658 EXAMPLE :
459
460 TYPE ADDRESS OF MuT 171XxX
461 171XXX @YYy
462 (WHERE YYY IS THE 8 BITS OF DATA READ FROM THE MODULE.
463 THE SECOND LINE OF THE MESSAGE WILL BE RFPEATED
464 UP TO & TIMES, WITH INCREMENTING ADDRESS,
425 DEPENDING UPON MODULE TYPE.
466
467 U L = SET PASS COUNT
1,68 2 R R A R R R R R A R R R R R R R R R SRR X
469
70 TYPE THE OCTAL NUMBER OF $PASSATIONS FOR ALL TESTS.
671 DEFAULT NUMBER IS 1.
472 MAXIMUM NUMBER IS 177777
473
474
75 6.3.8 A630 DIGITAL TO ANALONG CONVERTER (DAC)
1,76 2222 R R R R R R R R R R R R A R R R R R R R R R R R E R R RN
477
L78
479 4.3.8.1 AFTER TYPING A630 AN OPERATOR ENTERS THE MONITOR FOR
480 TESTING A630.HE HAS AN OPTION OF SELECTING ON OF THE
481 FOLLOWING TESTS:
482
487 A = CALIBRATION TEST
484 T = INTERNAL COMPARATOR TEST
485 D - D BIT TEST (LOGIC TEST)
486
4«87
agg £.3.8.2 D-8IT TEST
&
490 THE D=BIT TEST CHECKS THE GENERIC CODE AND LOGIC PORTIONS OF THE
691 MODULE ONLY. IT DOES NOT EXERCISE ANY PORTION OF THE ANALOG
69?2 CIRCUITRY, THEREFORE, THE T=-BIT TEST MUST BE RUN IN (CNJUNCTION
493 WITH THE D=-BIT TEST TO INSURE PROPER MODULE OPERATION,
694
495
L96
497 4&,3.8.5 1 = INTERNAL (OMPARATOR TEST

498

S SR
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499 R R R R R R R R R R R R R R R SRR 2L
500 * CAUTION: THIS TEST CAUSES VOLTAGES TO APPEAR ON THE
501 . MODULE'S OUTPUTS WHICH MAY BE DANGEROUS TO THE CUSTOMER'S
502 ’ PROCESS. ALSO, OVERLCADS OR SHORT CIRCUITS IN THE FIELD WIRING
50% ’ WOULD CAUSE A FAILURE OF THIS TEST. THEREFORE, THE 1/0
506 . CABLE MUST BE REMOVED FROM THE MGDULE UNDER TEST BEFORE
505 . PROCEEDING.
506 R R R R R R R R R R R R R R R R R R R R R R R I
507
508
S09 THE INTERNAL STATUS BIT TEST ACTIVATES THE ANALOG PORTION OF THE

MCDULE AND UTILIZES ANALOG COMPARATORS TO MONITOR AND REPORT THE
RELATIVE LEVELS OF THE VOLTAGE OUTPUTS. THIS TEST DOES NOT
MONITOR THE CURRENT OUTPUTS AND PROVIDES NO INDICATION OF THEIR
FUNCTIONALITY OR CALIBRATION. FAILURE TO PASS THIS  TEST
INDICATES THAT THE MODULE IS EITHER DEFECTIVE OR SEVERELY OUT Of
CALIBRATION. PASSAGE OF THIS TEST DOES NOT INDICATE THAT THE
MODULE'S VOLTAGE OUTPUTS ARE NECESSARILY WITHIN CALIBRATION.

WHEN AN ERROR 1S DETECTED, THE EXPECTED AND ACTUAL STATUS BITS
ARE PRINTED BY THE DIAGNOSTIC. THEY ARE PRESENTED IN RIGHT

o ALY LY TV IV W TN W W )
[ i QS R —
OOVBYF N NN =D

521 JUSTIFIED FORM 1.E. 0017 INDICATES THAT ALL BITS ARE SET. A
522 FAILURE IN ANY ONE CHANNEL WILL USUALLY CAUSE TWO STATUS BITS TO
523 BE IN ERROR AT DIFFERENT TIMES IN THE DIAGNOSTIC ACCORDING TO THE
524 TABLE BELOW.

525

526

527 FAULTED STATUS BITS AFFECTED

528 CHANNEL

529

530 (H O S1 AND/OR S3

531 (H 1 S1 AND/OR S2

532 CH 2 S2 AND/OR Sé&

533 (H 3 S3 AND/OR S&

534

515

2%3 £.3.8.4 A - TEST OR CALIBRATION PROCEDURE

538 NORMALLY THE DAC MODULE WILL BE CALIBRATED AND SEALED AT THE TIME
539 OF MANUFACTURE. FIELD RECALIBRATION SHOULD ONLY BE ATTEMPTED
540 WHEN THE CUSTOMER WISHES TO CHANGE THE CURRENT QUTPUT OPTION FROM
541 THE & T0 20MA RANGE TO THE O TO 20MA RANGE OR A MALFUNCTION IS
542 SUSPECTED. (THE MODULE IS SHIPPED WITH THE & T0 20MA RANGE
543 SELECTED). BEFORE ATTEMPTING RECALIBRATION, IT ;S IMPORTANT 10
544 BECOME FAMILIAR WITH THE LOCATION OF THE VARIOUS ADJUSTMENTS AND
545 POINTS WHERE THE TEST EQUIPMENT WJLL BE ATTACHED. FOR THIS
546 INFORMATION REFER TO THE TABLE BELOW AND DRAWING D-UA-A630-0-0 OR
547 FIGURES 6 THROUGH 10 AND TABLES 4 AND 5 OF THE A630 HARDWARE
5*8 HANUAL.

549

550

591

552 CHANNE L

553

554 J 1 ¢ 3

£46 . —ow . -

i RINCRpRCRS S P
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VOLTAGE OFFSET ADJUST R35 RS7 R79 R101
CURRENT GAIN ADJUST R36 R58 R80 R102
CURRENT OFFSET ADJUST R&4 R66 R88 R110
CURRENT RANGE SWITCHES® E78-3,4 E78-1,2 E80-3,4 E8D-1,2
BERG PINS: VOLTAGE OUT 5 13 37 &7
GND 6 14 38 48
CURRENT OUT 7 15 39 49
GND 8 16 40 50
SCREW TERMINALS: VOLTAGE OuT 5 13 21 31
GND 6 14 22 32
CURRENT OuT 7 15 23 33
GND 8 16 24 34

. WHEN CALIBRATING THE 4-20MA RANGE, THESE SWITC(HFS MUST BE ‘'OFF"’
FOR THE PARTICULAR CHANNEL BEING CALIBRATED. FOR THE 0-20MA
RANGE, THESE SWITCHES MUST BE 'ON' FOR THE PA’TIiCULAR C(HANNcL
BEING CALIBRATED. SWITCH E79-5 SHOULD BE 'ON' Al ALL TIMES.

Bt FORE BEGINNING CALIBRATION OF THE DAC MODULE, THE FOLLOWING
EQUIPMENT IS NEEDED:

DVM WESTON SHLUMBERGER MODEL 443 OR EQUIVALENT
EXTENDER MODULE  W904B

RESISTOR 5000HM, 0.01%, 0.3 WATT
REQUIRED FOR CURRENT CALIBRATION
DEC PART NO. 13-09985-00

ACCESS TO THE ADJUSTMENTS AND SWITCHES IS PERMITTED BY PUTTING
THE DAC ON AN EXTENDER MODULE. CAUTION: THE SYSTEM MUST BE
POWERED DOWN BEFORE INSERTING OR REMOVING ANY MODULE. ALSO, THE
CUSTOMER'S FIELD WIRING MUST BE REMOVED FROM THE ASSOCIATED SCREW
TERMINAL ASSEMBLY.

THE "A" TEST OR CALIBRATION ROUTINE OF THE DIAGNOSTIC PROGRAM W!ILL
SYSTEMATICALLY AND INTERACTIVELY LEAD THE OPERATOR THROUGH THE
REQUIRED STEPS. THE SPECIFIC COURSE OF ACTION AT EACH STEP IS
DETAILED  BELOW. FOR EACH ADJUSTMENT IT SHOULD FIRST BE
DETERMINED IF THAT PARTICULAR ADJUSTMENT NEEDS TO BE MADE BEFORE
BREAKING THE SEAL ON THE ADJUSTMENT, THE A TEST AND CHANNEL #
SHOULD NOwW BE SELECTED. COMPLETE CALIBRATION OF THE SELECTED

SEQ 0011
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617
618
619
620
621
622
623
6264
625
626
627
628
629
630
631
632
633
€34
635
636
637
638
639
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(HANNEL WiLL BE COMPLETED BEFORE CONSIDERING ANOTHER CHANNEL.

VOLTAGE REFERENCE ADJUST

THIS ADJUSTMENT IS COMMON TO ALL FOUR CHANNELS. IF THE REFERENCE
HAS BEEN SET AND IS IN SPECIFICATION TYPE 'N' TO
BYPASS THIS SECTION; OTHERWISE TYPE "Y' TO PROCEED.

STEP 1: CONNECT THE - LEAD OF THE VOLTMETER TO EITHER PIN 6 OF
THE BERG CONNECTOR OR PIN 6 OF THE SCREW TERMINAL ASSEMBLY AND
THE + LEAD TO E62, PIN 14. THE READING SHOULD BE +10.240v +-2Mv

IF THE READING IS WITHIN SPECIFICATION TYPE CARRIAGE RETURN (CR),
OTHERWISE PROCEED AS FOLLOWS:

TRY TO BRING THE REFERENCE WITHIN SPECIFICATION BY
ADJUSTING ONLY R135 WITHOUT ALTERING SWITCHES E£78 1-4. NORMALLY
ADJUSTING R135 SHOULD BE SUFFICIENT. IF THE REFERENCE (AN BE
ADJUSTED TYPE CARRIAGE RETURN (CR) OTHERWISE PROCEED AS FOLLOWS.

SET R135 FULLY CLOCKWISE. USE SWITCHMES E79-1 THRU &
IN ANY COMBINATION TO OBTAIN A READING AS CLOSE TO BUT LESS THAN
+#10.240 v AS POSSIBLE. THE EFFECTS OF THE SWITCHES ARE BINARILY
WEIGHTED WITH E79-4 BEING THE LEAST SIGNIFICANT. FINISH THE
ADJUSTMENT BY ADJUSTING R135 TC ACHIEVE A READING OF +10.240 .
WHEN DONE TYPE CARRIAGE RETURN ((CR).

STEP 2: REMOVE THE + LEAD OF THE VOLTMETER AND CONNECT TO E62
PIN 13. THE READING SHOULD BE +5.120 v +- 2Mv. IF THE READING 1S
IN SPECIFICATION TYPE CARRIAGE RETURN (CR), OTHERWISE ADJUST R134
FOR THE PROPER READING. WHEN DONE TYPE CARRIAGE RETURN (CR).

CHANNEL VOLTAGE OUTPUT ADJUST

REMOVE THE + LEAD OF THE VOLTMETER AND CONNECT TO THE SPECIFIED
VOLTAGE DUTPUT TERMINAL ON THE SCREW TERMINAL ASSEMBLY (SEE TABLE
ABOVE). REMOVE THe = LEAD OF THE VOLTMETER AND CONNECT IT TO THE
SCREW TERMINAL JUST BELOW THE + LEAD. BEFORE MAKING ANY
ADJUSTMENTS LOCATE THE VARIGUS ADJUSTMENTS RELATED TO  THE
SCLECTED CHANNEL. FOR THIS INFORMATION REFER TO THE TABLE ABOVE
AND DRAWING UA-A630-0 OR FIGURE 7 OF THE A630 HARDWARE MANUAL.

STEP 1: THE VOLTMETER READING SHOULD BE 90.000v +-5Mv, IF THE
READIi'G IS IN SPECIFICATION TYPE CARRIAGE RETURN (CR), OTHERWISE
ADJUST THE PROPER VOLTAGE OFFSET POTENTIONETER. WHEN DONE TYPE
CARRIAGE RETURN (CR),

STEP 2: THE READING SHOULD CHANGE TO +10.230v += 4&QMy, 1f
READING IS OUT OF SPECIFICATION REPLACE THE MOPULE. THERE IS NO
ADJUSTMENT FOR THIS STEP, TYPE CARRIAGE RETURN ((R).

(HANNEL CURRENT NUTPUT ADJUST

THE DIAGNOSTIC WlLL ASk IF THE CURRENT OQuTPUT IS 10 Bt

SEQ 0012




AN,

DOCUMENT

67
&7
67
67
67
""

0
1
4
3
4

£
J

676

&7

7

678
679
680

68

1

682

68

3

684

68

5

686

68

7

688
o869
690

69
69
£9

1

2
3

694

69

5

696

oy

v 4
f

HYR
¢ 99

’N Y

-
'

) > )
J>r N Nr

Jd
s -]
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CALIBRATED. IF NOT, TYPE 'N" T0 BYPASS THE REST OF THE

PROCEDURE. IF IT IS TO BE CALIBRATED, TYPE "Y' TO PROCEED. THE
DIAGNOSTIC WILL THEN ASK IF THE &=20MA RANGE IS TO BE CALIBRATED.
IF IT IS, TYPE *v', CHECK TO SEE THAT SWITCH E79=5 IS ON AND BOTH
OF THE SPECIFIED CURRENT RANGE SWITCHES FOR THAT CHANNEL ARE OFF.
(SEE TABLE ABOVE) A "N' ANSWER WILL SELECT THE 0-20MA RANGE. IN
THIS CASE, TURN ON BOTH OF THE SPECIFIED CURRENT RANGE SWITCHES
FOR THAT CHANNEL AND SWITCH E79-S.

NOTE: THE FOLLOWING PROCEDURE 1S USED FOR BOTH CURRENT RANGES.

THE ADJUSTMENT OF THE CURRENT OUTPUT REQUIRES THE USE OF EITHER A
5000#M, 0.01% PRECISION RESISTOR (DEC PART NO. 13-09985-00) OR
ACCURATE CURRENT RANGES ON THE VOLTMETER. IF THE RESISTOR IS
AVAILABLE, CONNECT IT BETWEEN THE SPECIFIED CURRENT OuTPUT
TERMINAL AND THE GRCUND TERMINAL JUST BELOW ON THE SCREW TERMINAL
ASSEMBLY. (SEE TABLE ABOVE) CONNECT THE VOLTMETER LEADS DIRECTLY
ACROSS THE RESISTOR LEADS WITH THE + LEAD OF THE VOLTMETER
CONNECTED TO THE SPECIFIED CURRENT QUTPUT TERMINAL. IF CURRENT
RANGES ON THE VOLTMETER ARE TO BE USED IN LIEU OF THE RESISTOR,
CONNECT THE METER DIRECTLY TO THE TWO TERMINALS SPECIFIED.

STEP 1: THE VOLTMETER READING SHOULD BE +10.00v += SMv OR
20.000MA +- 10MA, IF THE READING IS IN SPECIFICATION TYPE
CARRIAGE RETURN (CR), OTHERWISE ADJUST THE PROPER CURRENT GAIN
POTENTIOMETER. WHEN DONE TYPE CARRIAGE RETURN (CR).

STEP 2: THE VOLTMETER READING SHOULD CHANGE TO +2.000v +-
SMv/4 ., 000MA +=1CUA IF IN THE 4=20MA RANGE OR 9.8My +-=5My/19,5UA +
10UA IF IN THE 0-20 MA RANGE. IF THE READING 1S IN SPECIFICATION
TYPE CARRIAGE RETURN. (CR), OTHERWISE ADJUST THE PROPER CURRENT
OFFSET POTENTIOMETER. WHEN DONE TYPE CARRIAGE RETURN (CR),.

THE DIAGNOSTIC WILL ASK IF THE CALIBRATION HAS BEEN REVERIFIED

AND THE ADJUSTMENT Of EITHER POTENTIOMETER WILL AFFECT THE OTHER.
THIS IS NECESSARY BECAUSE STEPS 1 AND 2 ABOVE ARE INTEREACTIVE

TYPE "Y' ONLY IF STEPS 1 AND 2 CAN BE COMPLETED SEQUENTIALLY AND
IN THAT ORDER WITHOUT ADJUSTING EITHER POTENTIOMETER. IF EITHER
ADJUSTMENT WAS MADE ON THIS PASS, TYPE °*N'. THE DIAGNOSTIC WILL
GO BACK TO STEP 1 OF THE CURRENT OQUTPUT ADJUSTMENT. WHEN A ‘Y’

IS TYPED, CALIBRATICN OF THAT (HANNEL IS COMPLETE AND  THE

DIAGNOSTIC RITURN TO 17S STARTING POINT.

4.35.9 AO14 =-ANALOG TO DIGITAL CONVERTER

feteg et RRRERRRERERRRRNORRNROARNRORRARNRRONRORORORROERROROON

4.3.9.1 THE PURPOSE OF THIS PROGRAM jS TO PERFORM THE TESTS

OF THE AQ1% WITH OPERATOR INTERVENTION,

THE OPERATOR CAN CHOOSE ONE OF TekE FOLLOWING T#STS:
D = LOGIC TEST

i

SEQ 0013

| S——



AN,
DOLUMENT

727
728
729
7%0
4%

7%2
73%
7%4
735
7%
7%7
7%8
739
740
741

762
7643
744
765
746
747
748
749
750
751

752
75%
754
755
756
757
758
759
760
761

762
7¢%

MACRD W

764

765
76¢
767
768
765
770
771
772
77%
774
775
776
777
778
779
780
781
- TB?
783

\0
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£&.%.9.2

&.%3.9.3

6.3.9.4

(ALIBRATE AND VERIFY OFFSET AND GAIN OF AQ14,A156 OR A1S7
TEST THE LINEARITY OF THE (ONVERTER

!jr—ﬁ

TEST IF A/D WORKS WITH A156 OR A157 Mux

OPERATING PROCEDURES:

JHEN ANALOG MODULE TEST IS SELECTED IT PRINTS:

WHICH TEST (D,C,L.M.X OR H FOR HELP)?

OPERATOR MUST RUN THE FOLLOWING TESTS IN THIS ORDER AND SHOULD TYPE:
D - A/D LOGIC TEST

THE LOGIC TEST VERIFIES THE FUNCTIONALITY OF THE AO14 A/D
(ONVERTER C(ONSISTING OF A MOTHER AND DAUGHTER BOARD AS FOLLOWS:
1. VERIFY ADDRESS RESPONSE
2. VERIFY BIT FUNCTIONALITY (ERROR BIT,DONE BIT, GO BIT)
3. VERIFY SINGLE ENDED MODE FUNCTIONALITY
(HANNEL SELECTION
GAIN SELECTION
. VERIFY DIFFERENTIAL MODE FUNCTIONALITY
. (HECK I1F CONVERSION GETS DONE
. VERIFY FUNCTIONS USING T-BIT
SET T-BIT AT IOCHM
SELECT (HANNEL FOR +,-,0R O REFERENCE MAINTENANCE VvOLTAGE
VERIFY INDIVIDUAL OUTPUTS
SET MAINTENANCE RAMP VOLTAGE
VERIFY THAT RAMP GOES FROM +10.240v 10 =10.240vV
. SET D-BIT AT IOCM
. VERIFY ZERO (4000) QUTPUT
CLEAR T-BIT AND D-BIT
. RETURN TO MONITOR

(o JRW I o

R ole To MW}
.

(= CALIBRATE AND VERIFY A/D CONVERTER

TO ENSURE COMPLIANCE WITH SPECIFICATIONS, THE VOLTAGE SOURCE USED IN
CALIBRATING THE AO14 MUST HAVE BEEN ACCURATELY CALIBRATED WITHIN

THE PREVIOUS SIX MONTHS. THE USE OF AN ACCURATE CUSTOMER PROVIDED
VOIL TAGE REFERENCE 1S RECOMMENDED WHEN AVAILABLE, AS DIFFERENCES BETWEEN
THE CUSTOMER'S REFERENCE AND THAT USED FOR CALIBRATION COULD INDUCE
AN ERROR DURING CUSTOMER USE.

IN ADDITION THE PERSONNEL DOING THE CALIBRATION SHOULD BE FAM]L AR
WITH THE PROCEDURES FOR ALIGNMENT OF PRECISION ANALOG EQUIPMENT.

IF YOU ARE NOT SURE OF THE FOREGOING, DO NOT ATTEMPT TO CALIBRATE
THE AO14; 17S FACTORY CALIBRATION 1S PROBABLY BETTER THEN YOU

WiLL BE ABLE TO ACCOMPLISH.

IN THIS TEST OPERATOR SHOULD CONNECT HIS VOLTAGE SOURCE

TO THE INPUT OF THE AO14&,A156 OR A157 MUX ON THE SELECTED CHANNEL.
THE PROGRAM WILL MAKE 8 CONVERSIONS ,CALCULATE THE AVERAGE

VALUE OF THIS CONVERSIONS AND PRINT THE RESULT IN OCTAL

FORMAT AND IN MILLIVOLTS. THE RESULTS WILL BE PRINTED EVERY

2 = & SEC.T0 EXIT THIS TEST TYPE CONTROL A OR CONTROL C.

IN THE CASE OFf THE A157 OPERATOR MUST ALSO SELECT THE GAIN.

R41 ADJUSTS THE JERC OF THE AD14. THIS IS BEST DONE AT A CODE

(HECK JF CONVERTER SKIPS OR MISSES ANY QUTPUT CODE ‘“WMONOTONICITY TEST™

SEQ 0014




AN,
DOCUMENT

784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
ROO
801
802
803
804
805
806
807
808
809
810
811
B12
B13
814
815
B16
817
B18
819
R20

821

822
823
B24
825
826
827
B2R
829
830
831
832
833
B34
B35
B36
837
B1B
B39
B4&O
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6£.3.9.5

TRANSITION FOINT, SO THAT MORE RESOLUTION THEN THE CONVERTER
QUANTIZATION LEVEL CAN BE OBTAINED.

R31 IS THE GAIN ADJUSTMENT POT; IT ADJUSTS BOTH PLUS AND MINUS
FuLL SCALE SYMMETRICALLY ABOUT ZERO. AGAIN, BEST ADJUSTMENT RESOLUTION
CAN BE OBTAINED AT A CODE TRANSITION POINT.

R41 SHOULD ALWAYS BE ADJUSTED FIRST, USING AN INPUT VERY CLOSE TO ZERC.
R31 CAN BE ADJUSTED WITH AN INPUT CLOSE TO EITHER FULL SCALE OR TC
OPTIMIZE ACCURACY FOR A PARTICULAR APPLICATION, AT ANY

POINT IN THE INPUT RANGE SUFFICIENTLY FAR FROM ZERO.

FOR GREATEST AVERAGE ACCURACY OF AN EXPANDED SUBSYSTEM,

THE AO14 SHOULD BE CALIBRATED WITH AN INPUT APPLIED THROUGH

THE ON-BOARD MULTIPLEXOR; IF IT IS DESIRED TO OPTIMIZE ACCURACY

THROUGH AN EXPANDER MULTIPLEXOR AT A SPECIFIC GAIN, THE

CALIBRATION INPUTS SHOULD BE APPLIED THROUGH THAT MULTIPLEXOR.

THE USER SHOULD RECOGNIZE THAT THIS MAY PLACE THE AO14 ALONE OUT OF SPEC.

ZERDO ADJUSTMENT -

APPLY =2.5 MV TO THE SCREW TERMINALS OF THE SELECTED
CHANNEL AND START THE CALIBRATION TEST.
Lo VERIFY THAT THE OCTAL PRINTOUT VARIES BETWEEN 003777 AND 004000.

A 50 - 50 DISTRIBUTION WOULD BE IDEAL, BUT THIS IS NOT
USUALLY OBTAINABLE. 1F NECESSARY, ADJUST R&1(LOWER POT)
UNTIL THE PRINTOUT VARIES PER THE ABOVE. THIS ADJUSTS
THE TRANSITION POINT FROM 0.0 Mv TO -5.0 Mv.(ONE LSB.)
3. APPLY +2.5 Mv TO THE SAME CHANNEL AND VERIFY THAT THE PRINTOUT

1S 004000 OR 004001. VARIANC: IS NOT REQUIRED, BUT
IS ACCEPTABLE BETWEEN THESE TWO VALUES.

GAIN ACJUSTMENT -

1. APPLY A VOLTAGE OF +10.2325v (FULL SCALE MINUS HALF LSB)
TO THE SELECTED CHANNEL AND START THE CALIBRATION TEST,
' VERIFY THAT THE PRINTOUT VARIES BETWEEN 007776 AND 007777.

1F NECESSARY ADJUST THE GAIN POT R31 UNTIL THE PROPER
PRINTOUT IS OBTAINED.

3. APPLY =10.2375v TO THE SELECTED CHANNEL (FULL SCALE MINUS HALF LSB)
AND RESTART THE CALIBRATION TEST IF NECESSARY,
4. VERIFY THAT THE OCTAL PRINTOUT IS EITHER 000001 OR 000000

UR VARYING SETWEEN THE TWO VALUES.
L= LINEARITY TEST

THIS 1S A LINEARITY AND NOISE MEASUREMENT TEST USING
10v TEST RAMP.BEFORE RUNNING THIS TEST LOGIC TEST MUST BE RUN.

A. PROGRAM CALCULATES THE AVERAGE OF CONVERSIONS PER SIATE
BY DIVIDING THE TOTAL # OF CONVERSIONS THRU THE RAMP BY
4096 POINTS.

B. COMPARES # OF CONVERSIONS FOR EACH STATE WITH LOW LIMIT
AND HIGH LIMIT AVERAGES

LOW LIMIT AVERAGE = AVERAGE/Z2-1
HIGH LIMIT AVERAGE = AVERAGE +AVERAGE/2+1
(. STORES UP TO 20 ERRORS IN MEMORY, PRINTS ERROR MESSAGE If
# OF CONVERSIONS FOR ANY STATE |S BELOW THE LOW LIMIT OR ABOVE
THE HIGH LIMIT AND RETURN TO MONI]ITOR

FOR EXAMPLE:

SEQ 0015




LJAIN,
DOCUMENT

B4
BL?
843
844
BLS
Bio
B47
B4R
849
850
851
852
853
854
B85S
856
857
858
859
860
B61
862
863
864
865
B66
867
868
B69
870
871
87?2
873
874
B75

876
R77

878

879
880
881
882
B83
884
8BS
886
887
882
BE9
RS0
891
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£.3.9.6

4.3.9.6

SEQ 0016
LINEARITY TEST ERROR
TSTPNT MIN MAX WAS(# OF CONVERSIONS)
7770 “ 12 3
4000 B 12 13
IN THE EXEMPLE THE STATE 7770 WAS TOO NARROwW AND THE
STATE AT 4000 (Ov) WAS TGO WIDE.
D. PRINTS A MESSAGE ''TOO MANY ERRORS'® FOR 20 ERRORS OR MORE
AND RETURN TO MONITOR
E. PRINTS A MESSAGE "'END OF RAMP'® IF NO ERROR FOUND AND
RETURN TO MONITOR
F. OPERATOR TYPES CNTRC TO TERMINATE ERRORS PRINTOUT AND
RETURN TO MONITOR
G. AN EXCESSIVE # OF ERRORS INDICATES THAT THE CONVERTER
IS NOT RESPONDING IN A LINEAR MANNER.
M - MONOTONICITY TEST
THE OBJECTIVE OF THIS TEST IS TO READ EVERY POSSIBLE STATE THRU
THE RAMP AT LEAST ONCE STARTING FROM THE BOTTOM (-10.240) ,GOING
UP THE RAMP (+10.240) AND THEN DOWN TO (=10.240).
BEFORE RUNNING THIS TEST LOGIC TEST MUST BE RUN.
1. COMPARES LAST CONVERSION WITH THE PREVIOUS ONE AT ALL POINTS.

2. CONTINUE CONVERSION WITH NEXT POINT IN RAMP IF ANY ERROR IS FOUND.
3. PRINT ERRORS A1 THE END OF THE RAMP,IF LESS THAN 20 ERRORS FOUND.
THE ERRORS OCCUR IF THE PROGRAM DETECTS ANY STATE THAT IS MISSING

CR ANY NOISE THAT 1S MORE THEN 2 BITS.
EXAMPLE: OUT OF RANGE BY TWO BITS
GDDAT BDDAT  RAMP(UP=0,DOWN=1)
0 2 0 GOING UP THE RAMP
7776 7774 i GOING DOWN THE RAMP
4. PRINTS A MESSAGE '‘TO0 MANY ERRORS'' FOR 20 ERRORS OR MORE AND
RETURN TO MONITOR. v

5. PRINTS A MESSAGE ''END OF RAMP'' FOR NO ERRORS FOUND
6. OPERATOR TYPES (NTR A TO TERMINATE ERRORS PRINTOUT AND PETURN TO MONITOR.

X = MULTIPLEXER TEST (A156, A157)

THE OPERATOR 1S ASKED FIRST WHICH MUX HE WANTS TO TEST.
THEN THE PROGRAM DETERMINES FROM THE GENERIC CODE IF IT IS
A156 SINGLE ENDED,A156 DIFF MODE OR A157 AND IT CHECKS THE
LOGIC OF THE SELECTED Mux.

THE TEST INCLUDES:

1. CHANNEL SELECT REGISTER

2. GAIN SELECT REGISTER

3. ERROR BIT FUNCTIONALITY

4, RESULTS OF THE CONVERSION WITH T BIT SET (4000)
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DOCUMENT

893
894
89S
896
897
898
899
900
901

902
903
904
905
906
907
908
909
910
911

912
913
914
915
916
917

918
919
9290
921
922
923
924
925
926
927
928

000174
000176

000200
000100C
000102
000042
000046
000204

000000

000174
000000
000000

000137
000100
040554
000102
000340
000042
000000
000046
006660
000204
000137

001100
00000«

000011
000012
000015
000200
177776
177776
177774
177772

004364

004676

4.3.10 T = SET SOFTWARE SWITCH REGISTER
TYPE THE OCTAL NUMBER TO BE LOADED TO SWREG

100000 = HALT ON c£RROR
40000 - LOOP ON TEST
20000 = INHIBIT ERROR AND END OF PASS PRINT

6&.3.11 CONTROL C

TYPING CONTROL C CAUSES THE PRESENT TEST TC BE ABORTED
AND PROGRAM RETURNS TO THE MONITCR.

I:ngHE CASES 1T MAY TAKE UP T0 20 SECONDS FOR THIS TO
H N.

4.35.12 C(ONTROL A

IN CASE THAT THE MODULE HAS AN INDIVIDUAL MONITOR (AQ14,A630)
BY TYPING CONTROL A DURING THE TEST EXECUTION THE PRGGRAM RETURNS
TC THE BEGINING OF THIS MONITOR.

L]

_SBTTL TRAP CATCHER

-+ALL UNUSED LOCATIONS FROM & = 776 CONTAIN A **.+2,HALT"
“+SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
“«LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

=174
DISPREG: .WORD O ;sSOFTWARE DISPLAY REGISTER
SWREG: .WORD O ;s SOFTWARE SWITCH REGISTER
LSBTTL STARTING ADDRESS(ES)
o8 JMP A#START ;;JUMP 10 STARTING ADDRESS OF PROGRAM
" i
NOCLK
.=102
340
=42
HALT
=46
LOGIC
.=204
JMP SETCLK

LSBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER 2+t 1100 wee

STACk= 1100

(0Pt = 101

;*MISCELLANEOUS DEFINITIONS

HT= 11 ; ;CODE FOR HORIZONTAL TAB

LF= 12 ;. CODE FOR LINE FEED

(R= 15 .. (ODE FOR CARRIAGE RETURN

(RLF= 200 ;. CODE FOR CARRJAGE RETURN=LINE FEED
PS= 177776 ; sPROCESSOR STATUS WORD

PSW = PS

STKLMT= 177774 s STACK LIMIT REGISTER

PIRQ= 177772 ; ;PROGRAM INTERRUPT REQUEST REGISTER

SEQ 0017
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BASIC DEFINITIONS

177570
177570

e e

000000
000001
00000¢
0000C3
000004
000005
000006
000007
000006
000007

000000
000040
000100
000140
009200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001
601000
000400
000200
000100
000040
000020
000010
000004
000002
000001

100000
040000
020000
010000
004000
002000
001000

F 2
SEQ 0018

DSWR= 177570 ;;HARDHARE SWITCH REGISTER
DDISP= 177570 :HARDWARE DISPLAY REGISTER

;*GENERAL PURPOSE REGISTER DEFINITIONS
RO:= %0 ; sGENERAL REGISTER
R1:= e :;GENERAL REGISTER
R2= ) P s ;GENERAL REGISTER
R3= %3 ; ;GENERAL REGISTER
R4 = %4 ;;GENERAL REGISTER
RS= %5 ;;GENERAL REGISTER
R6= %6 ;;GENERAL REGISTER
R7= %7 :;GENERAL REGISTER
SP= %6 ::STACK POINTER
P(C= X7 ;:PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS
PRO- 0 ::PRIORITY LEVEL O
PR1= 40 ::PRIORITY LEVEL 1
PR?= 100 ;:PRIORITY LEVEL 2
PR3= 140 ::PRIORITY LEVEL 3
PR&4:= 200 ::PRIORITY LEVEL &
PRS= 240 ::PRIORITY LEVEL S
PR6= 3C0 ::PRIORITY LEVEL 6
PR7= 3.0 ::PRIORITY LEVEL 7
:*"'SWITCH REGISTER' SWiTCH DEFINITIONS
SW15= 100000
Swis=  40C00
Swil3= 20000
Swiz2= 10000
SWil= 4000
SW10= 2000
SW09= 1000
Sw08= 400
Sw07= 200
SWwi6= 10C
SW0S5= 40
SW04= 20
SWl3= 10
Swi02= 4
Swi1= 2
Sw00-= 1
SW9 = SW09
SWw8 = Sw08
Sw7 = Swo7
Swé = Swie
SW5 = Sw05S
SWé z Swo4
SwW3 z Sw03
Swe z Swi?
Swi z SWO1
Swo z Sw00

:«DATA BIT DEFINITIONS (BITOO 10 BIT15)
BlT1S= 100000
BIT14= 40000 !
BIT13= 20000 .
BIT12= 10000 §
BIT11= 4000 '
BI110= 20G0 |
BI1109= 1000 |
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929
930
931
932
913

934

935
936
937
1000
103¢
1039
1040
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BASIC DEFINITIONS

000024
0000464

000400
000200
000100
000040
000020
000010
0000G4
000002
000001
001000
000400
000200
000100
000040
000020
00010
000004
000002
000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000240

000200
000100
000040
000020
000010
000004
000002
000001

007100

001100
000024
000200
000044
001100
001100

BITOB- 400

BIT107= 200

81106= 100

BIT05= &0

BI104= 20

BIT03= 10

BI102= &

BI101= 2

B1100= 1

BIT9 - BI1109

B118 = BITOB

gl17 - BITO7

BITG = BI106

BITS : BIT05

BIT% z BI104

BIT3 - BIT103

BIT? = BIT102

BITI = B1101

BITO = B1100

;*BASIC "'CPU"" TRAP VECTOR ADDRESSES

ERRVEC= 4 ;: TIME OUT AND OTHER ERRORS
RESVEC= 10 : RESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 331 B

TRTVEC= 14 :: TRACE TRAP

BPTVE(= 14 : ;BREAKPOINT TRAP (BPT)
10TVEC= 20 ;s INPUT/0UTPUT TRAP (107) #«SCOPE+*+
PWRVEC= 24 . ;POWER FAIL

EMTVEC= 30 : ;EMULATOR TRAP (EMT) *+ERROR*+
TRAPVE (=34 ;:'TRAP'" TRAP

TKVEC= 60 ::1TY KEYBOARD VECTOR
TPVEC= 64 ;. TTY PRINTER VECTOR

PIRQVEC=240

.SBTTL BIT DEFINITIONS

; ;PROGRAM INTERRUPT REQUEST VECTOR

FBIT=BI17 :FLAG BIT

EBIT=BIT16 ; INTERRUPT ENABLE

MBIT=BITS ;MAINTENANCE INTERRUPT

DBIT=B]T14 :1/0 DISABLE BIT

TBIT=B]T13 ;TEST BIT, INVERTS [/0 BITS

GBIT=B]T12 :GENERIC CODE ENEBLE

(BIT=BIT1 ;CLEAR 1/0

RBIT=B1T0 ;RIF BIT, CLEARS 1/0 INTERRUPT
.=1100

.SBTTL APT PARAMETER BLOCK

e (A2 AR Rl R R R RN R R REE N

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

:;tlli".i"'."'t!'tl"""""'.'Qtttit"lt'i't'tit'tt"tt"t'l

L8X=, ;;SAVE CURRENT LOCATION
.24 ;:SET POWER FAIL TO POINT TO START OF PROGRAM
200 ;:FOR APT START UP

. =44 :;POINT TO APT INDIRECT ADDRESS PNTR,
SAPTHDR ::POINT TO APT HEADER BLOCK
.8X  ;iRESET LCCATION COUNTER

» "l""l"'l't'!""".""""""ll.'i..'...tll.'.""'l!"l.

:SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=PDP11 DIAGNOSTIC
;INTERFACE SPEC,

SEQ 0019
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AFT PARAMETER BLOCK

001100
001100

000000
001202
000120
000600
000600
0000%¢

$APIHD:
$HIBTS:
$MBADR:

$1STM:

$PASTM:
$SUNITM:

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

0 ::TW0 HIGH BITS OF 18 BIT MAILBOX ADDR,

$MAIL :;ADDRESS OF APT MAILBOX (BITS 0=-15)

120 ;3RUN TIW OF LONGEST TEST

600 ::RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICKk VERIFY)

600 ::ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

SETEND=-SMAIL /2 ::LENGTH MAILBOX=ETABLE (WOSDS)
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COMMON TAGS
1241

601200

001202
001202
001204
001206
001210
001212
001214
001216
001220
001222
001222
00122%
001224
001226

001114

0000GC0
000
000
000000
000000
000000
000000
000
001
000000
000000
009000
000000
000000
000000
000000
000
000
000000
177570
177570
177560
177562
177564
177566
000
002
012
000
000000
077
015
012

000000
000000
000000
000000
000000
000000
000000
000000

000
000
000000
000000

000

.SBTTL

COMMON TAGS

::"Q""'I""t"""'".."'."'."."'...".i"'.".Il".l'll'

;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
;*USED IN THE PROGRAM,

(=lelelelelelolelele BHelelelslele el

<o
w
<
P -

DDISP

OoO—=NOoO

/?/
<15>
<12

;;START OF COMMON TAGS

;;CONTAINS THE TEST NUMBER
:;CONTAINS ERROR FLAG

:;CONTAINS SUBTEST ITERATION COUNT
; : CONTAINS SCOPE LOOP ADDRESS

; ;CONTAINS SCOPE RETURN FOR ERRORS
: CONTAINS TCTAL ERRORS DETECTED

; ;CONTAINS ITEM CONTROL BYTE

: ;CONTAINS MAX. ERRORS PER TEST

: :CONTAINS PC OF LAST ERROR INSTRUCTION
: : CONTAINS ADDRESS OF 'GOOD' DATA
: ;CONTAINS ADDRESS OF 'BAD' DATA

; ;CONTAINS 'GOOD*' DATA

;s CONTAINS 'BAD' DATA

: ;RESERVED=-NOT TO BE USED

. ;AUTOMATIC MODE INDICATOR
:; INTERRUPT MODE INDICATOR

;: ;ADDRESS OF SWITCH REGISTER

; s ADDRESS OF DISPLAY REGISTER

;. TTY KBD STATUS

::TTY KBD BUFFER

::TTY PRINTER STATUS REG. ADDRESS

;:TTY PRINTER BUFFER REG. ADDRESS
;:CONTAINS NULL CHARACTER FOR FILLS

;s CONTAINS # OF FILLER CHARACTERS REQUIRED
;s INSERT FILL CHARS. AFTER A "'LINE FEED'
::"'"TERMINAL AVAILABLE' FLAG (B1T7<07>=0=YES)
:;ESCAPE ON ERROR ADDRESS

. ;QUESTION MARK

;:CARRIAGE RETURN

;:LINE FEED

::l."t'l.f.'!"""""'t"""'"'!'l"'t'l'.'.lll!ll't"lt""

APT MAILBOX-ETABLE

;:t't""t""'.it'tl'i'tl"i"'tt"'i"'.".'l't't!'l"ltl!I".t

21114
$CMTAG:

.WORD
$TISTNM: _BYTE
$ERFLG: .BYTE
$ICNT: _WORD
$LPADR: .WORD
$LPERR: .WORD
$ERTTL: .WORD
$ITEMB: .BYTE
$ERMAX: .BYTE
$ERRPC: .WORD
$GDADR: .WORD
$BDADR: .WORD
$GDDAT: .WORD
$BDDAT: .WORD

.WORD
$AUTOB: .BYTE
$INTAG: .BYTE

.WORD
SWR: .WORD
DISPLAY: .WORD
$TKS: 177560
$1KB: 177562
$TPS: 177564
$TPB: 177566
$NULL: .BYTE
$FILLS: .BYTE
$FILLC: .BYTE
$TPFLG: .BYTE
$ESCAPE: 0
$QUES: .ASCII
$CRLF: LASCII
$LF: LASCIZ
LSBTTL
.EVEN
$MAIL :
$MSGTY: .WORD
$FATAL: .WORD
$TESTN: .WORD
$PASS: .WORD
$DEVCT: .WORD
$UNIT: .WORD
$MSGAD: .WORD
$MSGLG: .WORD
$ETABLE :
$ENV: .BYTE
$ENVM: _BYTE
$SWREG: .WORD
$USWR: .WORD

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR

;:APT MAILBOX

s sMESSAGE TYPE CODE
;.FATAL ERROR NUMBER
::TEST NUMBER

; sPASS COUNT

;:DEVICE COUNT

;2170 UNIT NUMBER
;sMESSAGE ADDRESS
;sMESSAGE LENGTH

;sAPT ENVIRONMENT TABLE
; ENVIRONMENT BYTE

; ENVIRONMENT MODE BITS
:3APT SWITCH REGISTER
JUSER SWITCHES

SEG 0021
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APT MAILBOX-ETABLE

001230 000000

§..."..l|!!
*» » » E X e " » 9 =

‘(PUOP:

001232 000 AMS 1 :
001233 000 TYP1:
001234 000000 §MADR1 :
- %

001236 000 $MAMS 2 :
001237 000 SMTYP2:
001240 000000 $MADR? :
001242 000 SMAMS 3 :
001243 000 SMTYP3:
001244 000000 $MADR3:
001246 000 SMAMS, :
001247 000 SMTYPG :
001250 000000 S$MADRG :
001252 000000 $VECT1:
001254 000000 SVECT2:
001256 000000 $BASE :
001260 000000 $DEVM:
001262 000000 $CDW1
001264 000000 $CDW2:
001266 000000 $DDWO :
001270 000000 $DDW1 :
001272 000000 $DDW? :
001274 000000 $DDW3:
001276 060000 $DDWA :
001300 000000 $DDWS :
001302 000000 $DDW6 -
001304 000000 $DDW/ :
001306 000000 $DDW8 -
001310 000000 $DDWI:
001312 000000 $DDW10:
001314 000000 $ODW11 :
001316 000009 $DDW12:
001320 000000 $DDW13:
001322 000000 $DDW14:
001324 000000 $DDW15:
001326 SETEND:
001326 ATABL :
001566 BTABL :
002026 000141 GENER:
002030 000121

602032 000122

002034 000101

002036 000041

002040 000021

002042 000001

002044 000002

.WORD

.BYTE
.BYTE

.WORD

.BYTE
.BYTE
.WORD
.BYTE
.BYTE
.WORD
.BYTE
.BYTE
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.WORD

.WORD
.WORD
.WORD
.WORD
.WORD

.WORD

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.BLKW
.BLKW
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

ACPUOP

AMAMS |
AMTYP1

AMADR1

AMAMS?2
AMTYP?
AMADR?2
AMAMS3
AMTYP3
AMADR3
AMAMSS
AMTYP4
AMADRS
AVECT1
AVECT?
ABASE
ADEVM
ACDWI
ACDW2
ADDWO
ADDW1
ADDW?2
ADDW3
ADDW4
ADDWS
ADDW6
ADDW7
ADDWS
ADDW9
ADDW10
ADDW11
ADDW1?2
ADDW13
ADDW14
ADDW15

Qo
—_ NSO O
—t ) =t b »

N =) S b b s —s OO

;.CPU TYPE,OPTIONS
BITS 15=11=CPU TYPE
11/704=01,11/05=02,11/20=03,11/40-04,11/45=05
11/70=06,PDQ=07,0=10
REAL TIME CLOCK
FLOATING POINT PROCESSOR
MEMORY MANAGEMENT
I1GH ADDRESS.M.S. BYTE
EM. TYPE,BLKA
.TYPE BYTE == (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=C0?2
500 NSEC M0S=003
;:;HIGH ADDRESS,BLK#1
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF “"TYPE'' ABOVE
;:HIGH ADDRESS,M.S. BYTE
;sMEM.TYPE ,BLKN?
;sMEM.LAST ADDRESS.BLK#?2
;sHIGH ADDRESS,M.S.BYTE
::MEM.TYPE ,BLK#3
s sMEM.LAST ADDRESS.BLKA3
;sHIGH ADDRESS,M.S.BYTE
;sMEM.TYPE ,BLK#S
s sMEM.LAST ADDRESS,BLKA#G
;s INTERRUPT VECTCR#1,BUS PRIORITYAS®]
;s INTERRUPT VECTOR#2BUS PRIORITYA®?
; sBASE ADDRESS OF EQUIPMENT UNDER TEST
;sDEVICE MAP
;sCONTROLLER DESCRIPTION WORDA1
;s CONTROLLER DESCRIPTION WORDA?

10
9
8

312-4—4—4

;sDEVICE
;:DEVICE
;sDEVICE
;:DEVICe
::DEVICE
:sDEVICE
;:DEVICE
;:DEVICE
;:DEVICE
;:DEVICE
;;DEVICE
;:DEVICE
;:DEVICE
;:DEVICE
ssDEVICE
;.DEVICE

DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR
DESCRIPTOR

WORD#0
WORD#1
WORDA?
WORD#3
WORD#4
WORD#S
WORD#6
WORDA7
WORD#8
WORD#9
WORD#10
WORD#11
WORD#12
WORD#13
WORDA14
WORD#15

: TABLE A=ADDRESSES OF 1/0 MODULES

3 = ULES
;GENERIC CODE FOR NONISOLATED DC 32 BITS IN
;GENERIC CODE FOR NONISOLATED DC 16 BITS IN
;GENERIC CODE FOR ISOLATED DC 16 BITS IN
;GENERIC CODE FOR AC 8 BITS IN

;GENERIC CODE FOR NONISOLATED DC 32 BITS OuUT
;GENERIC CODE FOR ONESHOT 16 B]TS OuT
;GENERIC CODE FOR ISOLATED DC 8 BITS QUT
;GENERIC CODE FOR AC 8 BITS QuT

St ettt S

SEQ 0022
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APT MAILBOX-ETABLE SEQ 0023
002046 000123 .WORD 123 ;16 BIT TTL COMPATABLE ISOLATED INPUT
002050 000043 .WORD 43 ;32 BIT TTL COMPATABLE NONISOLATED OuTPUT
002052 000144 .WORD 144 :M5014& INPUT COUNTER MODE 1
002054 000145 MORD 145 ;M5014 INPUT COUNTER MODE 2
002056 000146 .WORD 146 ;M5014 INPUT COUNTER MODE 3
002060 000147 .WORD 147 :M5014 INPUT COUNTER MODE &

002062 000142 LWORD 142 :M5016 QUAD 8 BIT COUNTER/PRESCALAR
002064 000044 LWORD 44 :M6014 DUAL 16 BIT OUTPUT COUNTER/PRESCALAR DAUGHTER
002066 000044 .WORD 44 :G670 MOTHERBOARD

002070 000261 .WORD 261 sGENERIC CODE FOR FOUR CHANEL DAC
002072 000321 LWORD 321 ;A/D SINGLE ENDED

002074& 000301 .WORD 301 ;A/D DIFFERENTIAL MODE

002076 000000 LWORD O

002100 005010 MUT: LWORD 5010

002102 005011 .WORD 5011

002104 005012 .WORD 5012

002106 005013 .WORD 5013

002110 006010 .WORD 6010

002112 006011 .WORD 6011

002114 006012 .WORD 6012

002116 006013 .WORD 6013

002120 005012 .WORD 5012 :M5012-YvA

002122 006010 .WORD 6010 :M6010-YA

002124 005014 LWORD 5014 :M5014

002126 005014 .WORD 5014 :M5014

002130 005014 .WORD 5014 :M5014

002132 005014 .WORD 5014 :MS5014

002134 005016 LWORD 5016 :M5016

002136 006014 .WORD 6014 ;M6014

002140 000670 .WORD 670 ;6670

002142 000630 .WORD 630

002144 000014 .WORD 14

002146 000014 LWORD 14 ,
002150 011242 MODUL: .WORD M5010 ;THIS TABLE HAS ADDRESSES OF 1/0 SUBRUTINE
002152 012670 .WORD M5011

002154 013520 .WORD M5012

002156 011344 .WORD M5013

002160 012006 .WORD M6010

002162 012372 LWORD M60M11

002164 012200 .WORD M6012

002166 012200 .WORD M6013

002170 013520 LWORD M5012 :M5012-YA SAME A M5012

002172 012006 .WORD M6010 :M6010=-YA SAME AS M6010
002174 016402 .WORD M5014 :INPUT COUNTER

002176 016402 .WORD M5014 ;s INPUT COUNTER

002200 016402 .WORD M5014 : INPUT COUNTER

002202 016402 .WORD M5014 :INPUT COUNTER

002204 024144 .WORD M5016 ;QUAD 8 BIT COUNTER/PRESCALAR
002206 021546 LWORD M6014 ;DUAL 16 BIT COUNTER DAUGHTER
002210 014176 .WORD 6670 :MOTHERBOARD

002212 026676 .WORD  DCAMON

002214 032236 .WORD ADTST

002216 032236 .WORD ADTST

002220 000000 MWORD O

002222 000000 YLOOP: .WORD 0

002224 000000 MXNUM: .WORD O

002226 000000 DBUFF: ,WORD O
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APT MAILBOX-ETABLE

002230
002232
002233
002234
002235
002236
002240
002242
002244
002246
002250
002252
002254
002256
002260
002262
002264
002266
002270
002272
002274
002276
002300
002302
002304
002306
002310
002312
002314
002316
002320
002322
002324
002326
002330
002332
002334
002336
002340
002342
002344
002346
002350
002352
002354

002356
002360
002362
002364
002366
002370
002372
002374
002376
002400
002402

000000
125
252
377
000

000042

0000G)

000000

000000

000000

000000

000000

000000

000000

177546

171377

171376

000234

000236

000000

000000

171000

000000

000000

000000

000000

000000

000000

000000

000000

000001

000100

000102

032130

032130

032142

032154

032166

032222

032206

032206

032142

032166

000000

000060

000000
000000
000000
000000
000000
000000
000000
000000
000000
000009
171000

PATT:

XXDP:
$MUT:

BYTNUM:

TADDR :

TADDR1:
TBADDR:
COSADR:

DMUT :

LONGIN:
CLKADR:

CSR:
1AR:
VECTO:

VECTOA:

VECT1:

VECT1A:

BASE :
CLK:

NORAMP :

TEMP:

RERROR:

XXX:
AFLAG:
TEMP1:

INTDAT:
PASCNT:

CLKvC:

CLKVCA:

MOD:

KBVEC:

CHNUM:
(HO:
(H1:
(H2:
(H3:
(H4:
DCHAN:
XCHAN:
VCHAN:
] CHAN:

LDATAQ:

.WORD
.BYTE
.BYTE
.BYTE
.BYTE
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
. WORD
.WORD
.WORD
.WORD

~wvnro
~N oW

~o

546
377
376

WWNSN~N~N
(S S

71000

OCOO—=O0OONNN == w000 O0O0OCONhR OWN—=O

(o BVl No Heo Neo RV IV IV IV 1o ]
COCCOOOOOOONOD
— ) — o — — — —
OMNKNMN = O W —=O

e =leleleleleolelele]le] SO“"""”‘"““"""““"‘—'—'—'OOOOO

71000

;NUMBER OF BITES OF [/0
;ADDRESS OF Mu1

; SECOND ADDRESS OF (OS MODULE
;DIGITAL MODULE UNDER TEST

;FIRST 1/0

:M5012-YA
:M6010-YA

SEQ 0024
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APT MAILBOX-ETABLE

002404
002406
002410
002412
002414
002416
002420
002422
002424
002426
002430
002432
002434
002436
002440
002442
002444
002446
002566
002706
003026
003030
003032
003034
003036
003040
003042
003044
003046
003050
003052
003054
003056
003060
003062
003064
003066
003070
003072
003074
003076
003100
003102
003104
003106
003110
003112
003114
003116
003120
003122
003124
003126
003130
003132
003134
003136

171006
1710C7
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

000000
000000
000000
000000
177777
000000
000000
000000
000000
000000
000000
000000
000000
000000
000001

000002
000010
000020
000050
000100
000200
001000
000000
000000
000020
000100
000120
000200
000220
000300
000320
000000
000000
000000
000000
000000
000000

HDATAOQ:
LDATAL:
HDATAL:
LDATAZ2:
HDATAZ:
LDATAS3:
HDATAS:

KOUNT :

ACOUNT:
BCOUNT :
CCOUNT:

ANSM:

DCOUNT:

CONV:

DATALO:
CONVCT:
ECOUNT:

RAMP1:
RAMP?:
RAMP3:
BLAST:
LAST:

LASTCN:
ROTPAT:
ROTFLG:

TEMP2:
TEMP3:
TEMPS :
TEMPS:
GBITE:
STAT1:
STAT2:
LBYTE:
HBYTE:

GAlNTé:

GAIN:

ST1SAv:
ST2SAvV:

ACNTH:
ACNTL:
B(NTH:

OCOO0OO0COCOOOO

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.BLKW
.BLKW
.WORD
.WORD
.WNRD
. WORD

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
0

0

0

SNSNSNSNNNYN
D il b cl anld w cnll
OO0 O

oo

COO0OOCOOOOOO ==ttt et

P aE ak
(=l L
. Ll .

200
220

(=lelelele]
NI NP —

~O~

;TABLE OF A157 GAINS

: CORRESPONDING OCTAL VALUES TO BE
:LOADED INTO THE GAIN REGISTER OF A157

;STAT1 SAVE
;STATZ SAVE
;HIGH BYTE ADDRESS OF COUNTE
;LOW BYTE ADDRESS OF COUNNTE
sHICH BYTE ADDRESS OF COUNTE

SEQ 0025
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APT MAILBOX-ETABLE

003140
003142
003144
003146
003150
003152
003154
003156
003160
003162
003164
003167
003172

000000
000000
000000
000000
000000
000000
0000CJ
000000
000000
000000

000

002

003

001
002
004

001

003

BONTL:
CTRSH:
CTIRSL:
CNUM:
NUM:
VAR]:
XLOOP:
TEMPR:

RETURN:
AVRSAV:
AVRTBL :

LEVEN

(wlelelelelelels]s o]

.BYTE

;LOW BYTE ADDRESS OF COUNTER B
;COUNTER UNDER TEST HIGH BYTE ADDRESS
;COUNTER UNDER TEST LOw BYTE ADDRESS
; COUNTER NUMBER

0.1.1,2.2.5.5.4

SEQ 0026




AN,

WACRO ®M1110

ERROR POINTER TABLE

003174
003174
003176
003200
003202
003204
003206
003210
003212
003214
003216
003220
003222
003224
003226
003230
003232
003234
003236
003240
003242
003244
003246
003250
003252
003254

7 003256

003260
003262
003264
003266
003270
003272
003274
003276
003300
003302
003304
003306
003310
003312
003314
003316
003320
003222
003324
003326

045250
045461
061450
000000
045277
045461
061450
000000
045512
000000
000000
00600920
0465543
045461
061450
000000
045571
045611
061464
000000
045644
045461
061450
060000
045713
045730
061430
000000
046000
000000
000000
000000
046033
045730
061430
000000
046071
045611
061464
000000
046121
000000
000000
000000
046167
000000

20=-FEB=79 11:22 PAGE 10

LSBTTL  ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FNOR EA(CHM ERROR THAT (AN OCCUR.

;*THE INFORMATION S OBTAINED BY USING THE INDEX NUMBER FOUND IN

S*LOCATION SITEMB. THI5 NUMBER INDICATES WHICH ITEM IN THE TABLE 1S PERTINENT.
S*NOTE Y : I1F SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).

;eNUTEZ: EACH TTEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
;. tm ;.POINTS TO THE ERROR MESSAGE

:® D¢ ;:POINTS TO THE DATA HEADER

e DT ;:POINTS 10 THE DATA

ot ;;POINTS 10 THE DATA FORMAT

Em
DM
DAR
0

Em?
Du1
DT

Em3

SEQ 0027

e i e e )
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ERROR POINTER TABLE

1288 003330
1289 003332
1290 003334
1291 003336
1292 003340
1293 003342
1294 003344
1295 003346
1296 003350
1297 003352
1298 003354
1299 003356
1300 003360
1301 003362
1302 003364
1303 003366
1304 003370
1305 003372
1306 003374
1307 003376
1308 003400
1309 003402
003404
003406
003410
003412
003414
003416
003420
003422
003424
003426
003430
003432
003434
003436
003440
003442
003444
003446
003450
003452

003454
003456
003460
003462

003464
003466
003470
003472

003474
003476
003500
003502

— — — o — — ) — — il — " — — ol — — — —— — -l — — ) " il il e il il ol e
AU U UM U UM O U UM U O UMM N UM UM N NN N N UM U NN O N U LN U N N NN

D B NN N AN LN N N R N N RO PO PO PO RO I PO RO NI N b b e e e et ot o et
EF N0V NOUVER NN -“O OOV VNS WOV NRF VNN =D

000000
000000
066232
000000
000000
000000
046275
045461
061450
000000
045713
045730
061360
000000
046340
045730
061400
000000
046372
066434
061500

000000

046460
000000
000000
000000
046534
046571
061420
000000
046664
000000
00000C
000000
047550
000000
000000
000000
055312
045611
061464
000000

055246
045611
061464
000000

056050
056112
061512
000000

061105
061235
061670
000000

=
~o
wn

(W RV ] V]
o

OCOMOOOMOoOO
—~XI =

EM27
DHS
D15

EM30
pDH30
D130

ooOoOoOm
—~I =
N NN
— et —— s

SEQ 0028
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ERROR POINTER TABLE

1345
1346
1347
1348

003504
003506
003510
003512

003514
003516
003520
003522

003524
003526
003530
003532

003534
003536
003540
003542

003544
003546
003550
003552

003554
003556
003560
003562

003564
003566
003570
003572

' 003574

003576
003600
003602

003604
003606
003610
003612

003614
003616
003620
003622

003624
003626
003630
003632

003634

061160
061235
061670
000000

055365
055610
061526
000000

055657
055744
061550
000000

056157
045730
061430
000000

056230
045611
061464
000000

056276
045611
061464
000000

056337
045611
061464
000000

056402
045611
061464
000000

056445
045730
061430
000000

056506
045611
061464
000000

056563
045611
061464
000000

056622

EM3?
DH 31
D13

ooom
- R
NN W
NN N

EM34
D34
D134

EM35
DH7
D17

EM36
DHS
DTS

EM37
DH5
D15

EM4O
DH5
D15

EM41
DHS
DTS

EM4?2
DH7
D17

EM43
DHS
DTS

EM44
DHS
D15

EM&S

SEQ 0029
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ERROR POINTER TABLE

16402 003636
16403 003640
14046 003642
1405

1406 003644
1407 203646
1408 003650
1409 003652
1410

1411 003654
1412 003656
1413 003660
14146 003662
1415

1416 003664
1617 003666
1418 003670
1419 003e72
1420

1421 003674
1422 003676
1423 003700
1424 C03702
1425

1426 003704
1427 003706
1428 003710
1429 003712
1430

1431 003714
1432 003716
1433 003720
1434 003722
1435

1436 003724
1437 00372¢
14%8 003730
1439 003732
1440

1441 003734
1442 003736
144% 003740
1444 003742
1445

1446 003744
1447 003746
1448 003750
1449 003752
1450

16451

1452 003754
1453 003756
1454 003760
1455 003762
1456

1457 003764
1458 003766

045611
061464
000000

056667
045730
061430
000000

056741
045611
061464
000000

056767
045730
061430
000000

000000
000000
061572
061724

000000
000000
061606
061730

050042
000000
000000
000000

050000
000000
000000
000000

050305
045611
061464
000000

050360
045611
061464
000000

050463
050512
061624
000000

050536
050676

DHS

SEQ 0030

B s ]
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ERROR POINTER TABLE
1459 003770

1460
16461
1462
16463
1664
1465
1466
1467
1468
1469
1470
1477
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481

1482
1483
1484
1485
1486
1487
1488
1489
1490
1491

1492
1493
1494
149§

16496

1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508

— it — ol —
[E RV RN RV LW LV ]
el ™ |
A W= OO

003772

003774
003776
004000
004002

004004
004006
004010
004012

004014
004016
004020
004022

004024
004026
004030
004032

004034
004036
004040
004042

004044
004046
004050
004052

004054
004056
004060
004062

004064
004066
004070
004072

004074
004076
004100
004102

004104
004106
004110
004112

004114
004116
004120
006122

061634
000000

050572
056022
061420
0000C)

056506
050751
061654
000000

056445
050676
061634
000000

056050
050676
061634
000000

050641
050751
061654
000000

056622
050751
061654
000000

051010
050751
061654
000000

056337
050751
061654
000000

05¢276
050751
061654
000000

056767
050676
061634
000000

051051
050751
061654
000000

D161

EM61]
DH&O
D123

EM43
DH6?
D162

EMs?
DHO61
D161

EM30
DH6 !
D161

EM63
DH6Z2
D162

EM4LS
DHEZ
D162

EM62
DH62
D162

EM4LD
DHE?
D162

EmM37
DHEL2
D16l

EMS0
DHe!
D161

EM73
DHe?
D162

SEQ 0031
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ERROR POINTER TABLE

mmwwmwwwmwmwmmwmwwmwmwm
N N N N NN N NN RO RO RO RO RO RO RO R RO R s s
N=OOVENCNT W=D OVBNO NS WN OO~

— o i it — i B i B D e o i il D i i i i D i i il il e
NN VY VAN

Pl ol ol oV S

S w

1545

004124
004126
004130
004132

004134
004136
004140
004142

004144
004146
004150
0046152

004154
004156
004160
004162

004164
004166
004170
004172

004174
004176
004200
004202

004204
004206
0042170
004212

004214
004216
004220
004222

004224
004226
004230
004232

004234
004236
004240
004242

004244
004246
004250
004252

004254

051123
000000
000000
000000

051153
045360
061340
061711

051210
045360
061340
061711

051236
045360
061340
061711

051300
045360
061340
061711

051350
045360
061340
061711

051401
045360
061340
061711

051453
045425
061324
061717

051472
000000
000000
000000

051533
045360
061340
061711

051560
045360
061340
061711

051622

EM74
0
0
0

EM75

DH100
DT100
DF100

EM76

DH100
DT100
DF100

EM77

DH100
DT100
DF100

EM100
DH100
DT100
DF100

EM101
DH100
DT100
DF100

EM102
DH100
DT100
DF100

EM103
DH101
DT101
DF101

EM104

EM10S
DH100
DT100
DF100

EM106
DH100
DT100
DF100

EM107

. ASCIZ

: JASCIZ
. ASCIZ
; WORD
: .BYTE

s «ASC 1L
; ASCIZ
; .WORD
. .BYTE

LASCIZ
.WORD
.BYTE

LASCIZ
LASCIZ
.WORD
.BYTE

. ASCIZ

LASCIZ
.WORD
.BYTE

LASCIZ
LASCIZ
.WORVD
.BYTE

-ASCIZ
.ASCIZ
.WORD

: BYIE

’

LASCIZ

LASCIZ
LASCIZ
.WORD
.BYTE

LASCIZ
LASCIZ

; WORD
: .B"E

, ASCIZ

/INTERRUP™ WON'T (CLEAR/ <1¢2><15>

/CBIT FAILS TO CLEAR MODULE/<12><15>
/1STH  PC MODULE ADDR GDDAT  BDDAT
31856N6 BE?RP[ $MUT, TADDR, $GDDAT, $BDDAT,

LZCOUNTER R/W FAILUREX<12><15>
/1ST® PC MODULE ADDR GDDAT BDDAT
31558N6 8E?RP( $MUT, TADDR, $GDDAT, $BDDAT,

/TBIT FAILS TO INITIALIZE MODULE/<12><15>
/15T PC MODULE ADDR GDDAT  BDDAT
31555~6 8E$RP( $MUT, TADDR, $GDDAT, $BDDAT,

/COUNTER FAILS TO MALT AFTER INTERRUPT/<12><15>
/1S18  PC MODULE ADDR GDDAT  BDDAT
31855N6 BE?RP( $MUT, TADDR, $GDDAT, $BDDAT,

/COUNTER FAILS TO COUNT/<12><15>
/1518 PC MODULE ADDR GDDPAT  BDDAT
8'858N6 3E$RP( $MUT, TADDR, $GDDAT, $BDDAT,

/WRONG COUNT [N COUNTER AFTER TRANSITION/<12><]

/1518 PC MODULE ADDR GDDAT  BDDAT

31855N, 3E?RPC $MUT, TADDR, $GDDAT, $BDDAT,
’ ’ 'U' ’

/NO INTERRUPT/<12><15>
/1ST#  PC MODULE ADDRESS $PASS/
31556N6 ?ERRP( tMUT, TADDR, $PASS,

/RIF BIT NOT CLEARING INTERRUPT/<12><15>

/NO CLOCK/<i5><12>
/1ST# PC MODULE ADDR GDDAT BDDAT
31586N6 8E?RPC sMUT, TADDR, $GDDAT, $BCDAT,

/COUNTER NOT AT INITIALIZED FREQ/<12><15>
/15T PC MODULE ADDR GDDAT  BDDAT
31556N6 8E?RP( $MUT, TADDR, $GDDAT, $BDDAT,

/TIME BASE ERROR/<15><12>

$PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

5>
- $PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

SEQ 0032
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ERROR POINTER TABLE

573 004256
& 004260
004262

004264
0046266
004270
004272

00427¢
004276
584 004300
585 004302

587 004304
1588 004306
1589 004310
1590 004312

1592 004314
1593 004316
1594 004320
1595 004322

1597 004324
1598 004326
1599 004330
1600 004332

1602 004334
1603 004336
1604 004340
1605 004342

1607 004344
1608 004 34¢
1609 004350
1610 004352

1612 0043564
1613 004356
1614 004360
1615 004362

=00 N

WLV IV TV TV TV LV IV
000000~ ~NN~N~~

o
W

045360
061340
061711

051644
055422
061265
061711

051703
045360
061340
061711

051737
045360
061340
061711

051771
055466
061304
061702

052026
055537
061304
061702

052057
055466
061304
061702

052111
045360
061340
061711

052153
055422
061266
061711

Ses Se 8 8,

/1518 PC
$TESTN, SERRPC,
0,0,0,0,0,1

MODULE ADDR GDDAT  BDDA
$MUT, TADDR,

/UNEXPECTED COUNTER INTERRUPT/<15><12>
ADDRESS COUNTER MODULE ITER/

/1518 PC
STESTN, SERRPC,
0.0,0,0,0.1

TADDR, (NUM,  S$MUT, ITER

/MODULE READ-WRITE FAILURE/<12><15>

/1518 PC
STESTN, SERRPC,
0,0,0,0,0,1

MODULE ADDR GDDAT  BDDA
$MUT, TADDR,

/MODULE SELF=CLEAR ERROR/<12><15>

/1STH  PC
$TESTN, SERRPC,
0.0.0,0,0.,1

MODULE ADDR GDDAT  BDDA
$MUT, TADDR,

/INCORRECT COUNT IN COUNTER/<12><15>

/15T PC
TNUMB, S$ERRPC,
0.0,0,0,0,0.1

/M5016 OVERFLOW
/15T PC
TNUMB, S$ERRPC,
0,0,0,0,0,0.1

/OVERFLOW FAILS
/15TH PC
THUMB, SERRPC,
0,0,0,0,0,0,1

/CSR (BIT FAILS
/15T PC
$TESTN, SERRPC,
0,0,0,0,0,1

ADDRESS COUNTER GDDAT  BDDA
TADDR, (NUM,

FAILURE/<12><15>
ADDRESS COUNTER GDOVF BDOV
TADDR, C(NUM,

10 CLEAR/<12><15>
ADDRESS COUNTER GDDAT BDDA
TADDR, (CNUM,

T0 CLEAR COUNTER/<12><15>
MODULE ADDR GDDAT  BDDA
tMUT, TADDR,

<12><15>/1LLEGAL RADIX/<12><15>

/15T PC
STESTN, SERRPC,
0,0,0,0,0,1

ADDRESS COUNTER MODULE [TER
TADDR, (NUM,  $MuT, 1TER

T

$GDDAT, $BDDAT,

T

$GDDAT, $BDDAT,

1

GDDAT, $BDDAT,

1

$GDDAT, $BDDAT,

F

$GDDAT, $BDDAT,

T

$GDDAT, $BDDAT,

T

$GDDAT, $BDDAT,

/

$PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

ITER/
ITER,

ITER/
ITER,

ITER/
ITER,

$PASS/
$PASS,

SEQ 0033
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LMAIN. MACRO M1110 20-FEB-79
ERROR POINTER TABLE

1620 004364

004 364
004370
004372
004376
004400

00440¢
004412
004420
004426
004434
004442
004450
004456
004462
004470

004476
004502
004510
004516
004524
004532

004534
004536
004542
004544
004552
004560
004564
004570
004576
004600
004606

012706
005026

r

OO
orno
—
W N
o
o

Y
~

oO—=0oO00COoODOoO0C ©
— s () el il ol il o
rNrROVVBRINDINONONNON N
NNONNNNNN~N
NN N NN NN O~
NNNNNNNNNN O

(elelalele]e]
ON = it s e
- PN NN N
ONNNN~N
— N NN S
NNNNNO

000403
012716
000002
012737
012737
012637
065037
132737
001403
012737

001114
001154
001100

042322
000340
043172
000340
045010
000340
006710
001174
000001
004470

000004
004536
177570
177570
177777

004544

000176
000174
000004
001210
000200

001224

11:22 PAGE 12

000020
000022
000030
000032
000034
000036
006702

001131
001124

000004
001154
001156
174422

001154
001156

001223
001154

START:
LSBTTL  INITIALIZE THE COMMON TAGS
;sCLEAR THE COMMON TAGS (SCMTAG) AREA

MOV #SCMTAG,Fu ;sFIRST LOCATICN TO BE CLEARED
(LR (R6)+ : ;sCLEAR MEMORY LOCATION

(mp #SWR,R6 ;;DONE?

BNE .=b ::LOOP BACK IF NO

MOV #STACK,SP :sSETUP THE STACK POINTER

soINITIALIZE A FEW VECTORS
MOV #$SCOPE ,a#10TVEC ;;IO0T VECTOR FOR SCOPE ROUTINE
MOV #3640,/ I0TVEC+2 ;:LEVEL 7
MOV #SERROR,QFEMTVEC ;;EMT VECTOR FOR ERROR ROUTINE
MOV #3L40,9MEMNTVEC+2 ;:LEVEL 7
MOV #STRAP,Q#TRAPVEC ;:TRAP VECTOR FOR TRAP CALLS

MOV #340 ,d#TRAPVEC+2;LEVEL 7

MOV $ENDCT,SEOPCT  ;;SETUP END-OF-PROGRAM COUNTER

CLR $ESCAPE :sCLEAR THE ESCAPE ON ERROR ADDRESS
MOVB #1,SERMAX :sALLOW ONE ERROR PER TEST

MOV ¥.,SLPERR ;:SETUP THE ERROR LOOP ADDRESS

:;SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
;;EQUAL TC A "=1"", SETUP FOR A SOF TWARE SWITCH REGISTER.
MOV o¥#ERRVEC,-(SP) ;;SAVE ERROR VECTOR
MOV #64% ,QNERRVEC  ;;SET UP ERROR VECTOR
MOV #DSWR,SWR ;:SETUP FOR A HARDWARE SWICH REGISTER
MOv #ODISP.DISPLAY ;;AND A HARDWARE DISPLAY REGiISTER

CMP #-1,3SWR ::TRY TO REFERENCE HARDWARE SWR
BNE 66% ;s ;BRANCH IF NO TIMEOUT TRAP OCCURRED
;AND THE HARDWARF SWR IS NOT = =]

BR 65% ;;BRANCH IF NO TIMEOUT

64%: :?Y #65%, (SP) ;2SET UP FOR TRAP RETURN

65%: MOV #SWREG,SWR ;:POINT TO SOFTWARE SWR
MOV #DISPREG,DISPLAY

66%: MOV (SP)+ ,Q#ERRVEC ;;RESTORE ERROR VECTOR
CLR $PASS ;s CLEAR PASS COUNT
BITB #APTSIZE,SENVM ;;TEST USER SIZE UNDER APT
BEQ 67% YES,USE NON-APT SWITCH

- MOV #$SWREG,SWR s sNO,USE APT SWITCH REGISTER
6/%:

SEQ 0035
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DIAGNOSTICS MON]ITOR SEQ 0036

1622 LSBTTL DIAGNOSTICS MONITOR
1623 LSBTTL TYPE PROGRAM NAME
;s TYPE THE NAME OF THE PROGRAM IF FIRST PASS
004606 005227 177777 INC -1 ;sFIRST TIME?
004612 001031 BNE 68% ; sBRANCH IF NO
004614 0227}7 006724 000042 CMpP WSENDAD ,a#4? ::ACT=11?
006622 001425 BEQ 68% :sBRANCH IF YES
006624 104401 004632 TYPE ,69% ;2 TYPE ASCIZ STRING
004630 000422 BR 68% ::GET OVER THE ASCIZ
::69%:  _ASCIZ <CRLF>/DIGITAL 10 SYSTEM TEST VERSION 1/<CRLF>
004676 68%:
1624 004676 012737 004714 000004 SETCLK: MOV #1% ,ERRVEC
1625 004704 052777 000100 175346 BIS #B176,aCLKADR ENABLE LINE CLOCK INTERRUPT FOR UNIBUS COMPUTERS
1626 004712 000401 BR 2%
1627 004714 022626 1%: CMP (SP)+,(SP)+ :TRAP IF LSIN
1628 004716 012737 005404 000004 2%: MOV #TMOVEC ,ERRVEC ;RESTORE ERROR VECTOR
1629 004724 012706 001100 MOV #1100,R6
1630 004730 005777 175302 187 axXxppP ;ARE WE IN XXDP CHAIN MODE?
1631 004734 001404 8BEQ 6% :NO
1632 004736 005037 00121¢C (LR $PASS
}ggs 004742 000137 006002 JMP AUTO
&L
1635 C04746 132737 000001 001222 ¢6%: BITB #B1T0,$ENV ;ARE WE UNDER APT
1636 004754 001413 BEQ 4% :ND
1637 004756 132737 000040 001223 BITB #BITS,SENV+] ;INHIBIT PRINT?
1638 004764 001403 BEQ 3%
1639 004766 052737 020000 000176 BIS #BIT13,SWREG
1640 004774 005037 001210 3%: CLR $PASS
1641 005000 000137 006002 JMP AUTO
1642 005004 4%:
005004 012777 040722 175342 MOV #XBINT ,aKBVE(
005012 152777 000100 174140 BISB #B176,9%7KS ;ENABLE KB INTERRUPT
1643 005020 012746 000000 MOV #PRO,~(SP) ;SET PSW TO PRIORITY O
005024 012746 005032 MOV #64%,-(SP)
005030 000002 RT1
005032 000240 64%: NOP
1644 005034 000424 BR MON1T
1645 005036 104401 046732 TYPOPT: TYPE M3 ;TEST OPTIONS
1646 005042 104401 046754 TYPE M4 ;S = SYSTEM TEST
1647 005046 104401 046775 TYPE M5 :D - DIGITAL MODULE TEST
1648 005052 104401 047044 TYPE M7 ;M - MAP OF DBUS DEVICES
1649 005056 104401 047117 TYPE M9 ;1 = 10CM TEST
1650 005062 104401 047145 TYPE JM21 ;T = SET SWREG
1651 005066 104401 047353 TYPE M24 F = FIELD TEST
1652 005072 104401 047373 TYPE ,M25 :W = WRAP AROUND TEST
1653 005076 104401 0474172 1YPE M6 ;L = LOAD LOOP COUNT
16564 005102 104401 047501 TYPE M28 ;A = ANALOG MODULE TEST

1655




LMAIN.

TYPE PROGRAM NAME

1657 005106
1658 005112
1659 005116
1660 005126
1661 005130
1662 005132
1663 005134
1664 005140
1665 005144
1666 005150
1667 005152
1668 005154
1669 005156
1670 005162
1671 005164
1672 005170
1673 005174
1674 005176
1675 005202
1676 005204
1677 005210
1678 005214
1679 005216
1680 005222
1681 005224
1682 005232
1683 005236
1684 005242
1685 005246
1686 005250
1687 005254
1688 005260
1689 005267
1690 005266
1691 005272
1692 005274
1693 005300
1694 005304
1695 005306
1696 005312
1697 005316
1698 005320
1695 005324
1700 005330
1701 005332
1702 005336
1703 005342
1704 005344
1705 005350
1706 005354
1707 005356
1708 005362
09 005364
10 005370
11 005374
} 005400

— i il
NNNNN
W = OO

012706
005037
162777
104401
104406
012600
010037
104401
022700
001015
104410
012601
122701
001002
000137
122701
001077
004737
000741
104401
022700
001710
022700
001007
012737
005037
000137
022700
001002
000137
022700
001002
000137
022700
001002
000137
022700
001002
000137
022700
001002
000137
022700
001002
000137
022700
001002
000137
022700
001007
104401
104410
012637
000137
104401
000137

001100
002312
000100
052672

002432
002432
000101

000014

032324
000630

026732

052175
000110

000123

000001
001210
006002
000104

005416
000115

007370
000130

032124
000111

010142
000124

005754
000106

007170
000127

006740
000114

047444

002320
005106
047136
005106

1764034

002312

MACRO M1110 20-FEB-79 11:22 PAGE 14

MONIT:

11%:

2%:

1%:

3%:

4%

5%:

6%:

7%:

8%:

9%:

10%:

MOV
CLR
BI(B
1YPE
RDCHR
MOV
MOV
TYPE
C(MP
BNE
RDOCT
MOV
(MPB
BNE
JMP
(MPB
BNE
JSR
5
TYPE
(mp
BEQ
CMP
BNE
MOV
(LR
JMP
CMP
BNE
JMPp
(MP
BNE
JMP
CMP
BNE
JMP
C(MP
BNE
JMP
(Mp
BNE
JMP
(MP
BNE
JMP
(Mp
BNE
JMP
(MP
BNE
TYPE
RDOCT
MOV
JMP
TYPE
JMP

#1100,R6
AFLAG
#B1T6,98TKS
JMASS12

(SP)+,RO
RO,ANSW
. ANSW
#101,R0
2%

(SP)+,R1
#14,R1
11%

ATOD
#630,R1
108
PC,.DACSTR
MONIT
,MASSO
#'H,RO
TYPOPT
#123,R0
1%
#1,AFLAG
$PASS
AUTO

#104 ,R0
3%

DIGIT
#115,R0
4%

MAPE
#130,R0
5%

EXERC
#111,R0
6%

10CM
#i24,R0
7%
SWREGS
#106,R0
8%
FIELD
#127,R0
9%

LOOP
#1164 ,R0
10%
,M27

(SP)+ ,PASCNT
MONIT
M20
MON]T

;SET STACK

:DISABLE KB INTERRUPT
;TYPE TEST OPTION TO RUN

;:POP STACK INTO RO
;ECHO CHAR
;A ?

::POP STACK INTO R1
;1S 1T AD14 - A/D

;JUMP TO A/D MONITOR

;1S 1T A630 - DAC
:UNKNOW MODULE TYPE

sCR,LF
A HELP COMMAND ?
;1S IT §?

;STAR AUTO TEST
;SET MONITOR LOC FOR AUTO RUN

:;Eél DIGITAL MODULE

;MAP THE SYSTEM
:a ?
;START EXERCISER
2k 1

;TEST 10CM
2 7

:?EI SOFTWARE SWITCH REG,
sSTART FIELD TEST

W ?

sWRAP AROUND TEST

;LOAD LOOP COuUNT

;NUMBER OF $PASSATIONS =
::POP STACK INTO PASCNT

«
:OPERATOR TYPED WRONG CMARACTER

SEQ 0037




LMAIN. MACRO M1170 20-FEB=-79 11:22 PAGE 14-
TYPE PROGRAM NAME

1716 005404 104401 054620 TMCVEC:
1715 005410 011646

0056412 106402
1716 005414 000000

TYPE JMASSAS
MOV (R6),-(SP)
TYPOC

HALT

sUNEXPECTED TIMEOUT ERROR
;. SAVE (R6) FOR TYPEOUT
;.60 TYPE=-OCTAL ASCIICALL DIGITS)

SEQ 0038

-
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DIGITAL MODULE

1719
1720 005416
005416
005424
21 005432
22 005436
23 005442
24 005444
25 005450
26 005456
27 005460
28 005464
005472
30 005476
31 005502
32 005504
005506
005512
005514
005522
005526
005532
005536
005542
005546
005550
005552
44 005556
7645 005562
7646 005566
747 005572
748 005576
7649 005602
750 005606
751 005610
752 005614
;SS 005622
7
7
7

NNNNNNNNNNNNNSNNN~N
E:unuuv- ~n
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NINNSNSNNSN
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54 005624
55 005632
56 005634
005640
1757 005642
1756 005646
1759 05654
1760 005656
1761 005662
1762 005666
1763 005672
1764 005676
1765 005702
1766 005706
1767 005710
1768 005714
005716

1769 005720
1770 005724
1771 005730

MONITOR

001404
104010
012637
000207
112777
117700

012637
006737

060722
000100
040646
052744

002264
0022644

000004
005740
032024
174560

000004

000004
174516
177400
002150
002100
002026

002240
032024
002254
001210
174456
040646
002320

001210
002320

020000
002320

046640
040000

053023
032024
005106
000002
000002
000261

052636
052175

000004
032024

30

1747
173526

002276

000004

174540

001210
000176

000176

e
— N
@
—

17%:

1%:

9% :
60%:

1%:

—
.

L

DIGITAL MODULE MON!TOR

MOV
BISB
JSR
TYPE
RDOCT
MOV
CMP
BLO
MOV
MOV
JSR
1S18
BEQ
EMT
MOV
R1S
MOVB
MOVB
BIC
MOV
MOV
MOV
(MpP
BNE
MOV
JSR
MOV
CLR
JSR
JSR
181
BEQ
INC
(MP
BNE
BIT
BNE
MOV
TYPOC
TYPE
BIT
BNE
TYPE
JSR
JMP
ADD
ADD
(MP
BNE
TYPE
MOV
TYPOC
TYPE
MOV
JSR

FXBINT ,aKBVE(
#BI16,387KS
PC,CNTRC
JMASS13

(SP)+ ,TADDR
TADDR ,BASE
DIGIT
ERRVEC,-(SP)
#5% ,ERRVEC
PC,KLEER
a(SR

17%

10

(SP)+ ,ERRVEC
PC
PGBIT,a(SR
aTADDR,RO
#177490,R0
#MODUL R
#MUT ,R3
#GENER,R2
RO,(R2)+

1%

(R3),8MUT
PC,KLEER
(R1),DMUT
$PASS
PC,aDMUT
PC,CNTRC
PASCNT

4%

$PASS

PASCNT ,$PASS
4%
#B1T13,SWREG
7%

PASCNT ,=(SP)

M
#BIT14,SWREG
9%
MASS1S
PC,KLEER
MONIT
#2,R1
#2,R3
(R2) ,#261
3%
LMASST
RO,=(5P)

L MASSO
(SP)+ ERRVEC
PC,KLEER

;ENABLE KB INTERRUPT

; TYPE ADDRESS OF MUT
;sPOP STACK INTO TADDR
; SAVE ERROR VECTOR

;SET LOC &

;CLEAR THE 10CM

;MAKE SURE 10CM [S Ok
;:POP STACK INTO ERRVEC

;SET GENERIC BIT
;RO=GENERIC CODE COF MuT

;ADDRESS OT TEST
;TABLE OF GENERIC CODES

;TEST MODULE
; CONTROL C?
:1F ZERO LOOP ON TEST

;INMHIBIT PRINT ?

::SAVE PASCNT FOR TYPEOUT

;.60 TYPE=-=OCTAL ASCIICALL DIGITS)
.# OF PASSES

;LO0P ?

;END OF MODULE TEST

;END OF TABLE FOR °*DIGITAL"® TESTS ?

;UNKNOWN GENERIC CCDE

::SAVE RO FOR TYPEOU!

;;80 :vpt--OCTAL ASCI1(ALL DIGLITS)
+(R,L

sRESTORE ERRVEC

e

SEQ 0039
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DIGITAL MODULE

1772 0057%
177% 0095740
177¢ 005742
1775 005744
177¢ 005750

MONITOR

000137
022626
1046024
012637
000137

005106

00000«
005106

5% :

JMP
M1
Moy
JMp

MON]T
(SP)e+,(5P)e
26

(SP)+ ERRVEC
MON]T

JRESTORE STA(K POINTER

e

SEQ 0040
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SET SOFTWARE SWITCH REGISTER

1778

1779

1780 0057564 104401 047164
1781 005760 104401 047341
1782 005764 104410

1783 005766 012637 000176
1786 005772 1044C1 052175
1785 005776 000137 005104
1786

1787

1788

1789

1790

LSBTTL
SWREGS:

SET SCFTWARE SWITCH REGISTER

TYPE M22 ;SWICHES OPTIONS
TYPE M23 ;SW REG =
RDOCT
MOV (SP)+ SWREG . ;:sPOP STACK INTO SWREG
TYPE LMASS0 sCR,LF
JMP MONIT
»

SEQ 0041
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AUTO TEST MONITOR

1793
1794
1795
1796
1797
1798
1799
1800
1301
1802

1803
1804
1805
1806
1807

B il It T e —
0o 0o Oo 0o Oo 0o 0o OO0
— B ol D D e e i
0ONO NI NN —

006002
006002
006010
006016
006022
006026
006032
006034
006036
006040
006044
006052
006056
006064
006070
006074
006076
006102
006106
006112
006114
006116
006120
006122
006124
006126
006130
006132
006134
006136
006140
006142
006144
006146
006150
006152
006154
006156
006160
006162
006164
006170
006172
006174
006176
006200
006204
000206
006210

012777
152777
004737
004737
105777
001402
104010

000164
000426
000425
000426
000426
000422
000423
000423
000422
000420
000415
000414
000413
000412
000411
000412
000407
000406
000403
000404
000403
000405
062700
005200
005200
005200
005200
020037
103733
005012
022702

040722
000100
010210
032024
174230

000004
006240
002276
000004
001326
001566

177400
040420
006112

000004

002264

001326

000004
174176

LSBTTL

AUTO:

7%:

5%:

3%:

e ® ]
WP ——= O W
PAPS -

AUTO TEST MONITOR

;THIS PART OF A PROGRAM IS A MONITOR FOR AUTOMATIC TEST.
;FIRST IT TEST IOCM. THEN IT GENERATES A TABLE AND B TABLE.

;THEN [T TESTS EACH INDIVIDUAL 1/0 MODULE CONNECTED TO DBUS.

;REGISTERS RO & R1 SERVE AS THE POINTERS FOR MuT
MOV FXBINT ,aKBVEC
BISB #BIT6,a8TKS ;ENABLE KB INTERRUPT

JSR PC,.TIOCM
JSR PC,KLEER ;CLEAR THE 10CM

1STB aCSR sMAKE SURE 10CM IS Ok
BEQ 7%

EMT 10

RTS PC

MOV a¥ERRVEC,-(SP) ;SAVE ERROR VECTOR

MOV #1% ,ERRVEC ;SET ERROR VECTOR

MOV BASE RO :R0=171000

MCVB #GBIT,aCSR ;SET GENERIC CODE ENABLE
MOV #ATABL ,R?2

MOV #BTABL RS

MOVB (RO) ,R1
BIC #177400,R1

;R1=GENERIC COLE_,READ GENERIC CODE

JSR PC,TABLE ;FIND WHAT 1/0 IT IS
JMP 3$(R4)

ik 10%

EBR 108

BR 12%

BR 13% i

Bk 10%

BR 12%

BR 13%

BR 13%

BR 12% :M5C12-YA

BR 10% ;M6010-YA

BR 10% :M5014 INPUT COUNTER
BR 10 - :M5014 INPUT COUNTER
BR 10% :M5014 INPUT COUNTER
BR 10% :M5014 INPUT COUNTER
8R 12% ;#5016 QUAD 8 BIT COUNTER
BR 10% :M6014 DUAL 16 BIT COUNTER
BR 10% ;6670 MOTHERBOARD

BR 9%

BR 10%

BR 10%

BR 13%

ADD #4,R0

INC RO

INC RO

INC RO

INC RO

(mMp RO, AR

BLO 5%

(LR (R2)

(MP #ATABL ,R?

SEQ 0042
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AUTO TEST MON]ITOR

1849 006214 001017

1850 006216 012637 000004

851 006222 142777 000004 174032

852 006230 104401 055041

853 006234 000137 006524

854 006240 022626 1%:
1855 006242 0052C9

1856 006244 020037 002264

1£57 006250 103711

1858 006252 005015

1859 006254 012637 000004 6%:
1860 006260 142777 0000064 173774

1861 006266 004737 010210 25%:
1862 006272 005000

1863 006274 005001 22%:

1864 006276 026061 001566 002026 23%:
1865 006304 001416

1866 006306 062701 000002

1867 006312 005761 002026

1868 006316 001367

1869 006320 016037 001566 003040

1870 006326 016037 001326 003042

1871 006334 104057

1872 006336 000137 005106

1873 006342 016137 002150 002254 21%:
1874 006350 016037 001326 002244

1875 006356 016137 002100 002240

1876 006364 010146

1877 006366 010046

1878 006370 004777 173660

1879 006374 012600

1880 006376 012601

1881 006400 022761 000014 002100

1882 006406 001037

1883 006410 010046

1884 006412 010146

1R85 006414 013746 000004

1886 006420 012737 006642 000004

1887 006426 012737 000040 002224

1888 006434 152777 000001 173620 32%:
1889 006442 113777 002224 174402

1890 006450 105777 174376

1891 006454 004737 037060

1892 006460 062737 000040 002224 33%:

1893 006466 022737 000400 002224

1894 006474 001357

1895 006476 012637 000004

1896 006502 012601

1897 006504 012600

1898 006506 062700 000002 30%:
1899 006512 005760 001566

1900 006516 001266

1901 006520 004737 040646

1902 006524 004737 032024 26%:
1903 006530 005777 173502

1904 006534 001051

1905 006536 132737 000001 001222

BNE
MOV
BIC(B
TYPE
JMP
CMP
INC
(MpP
BLO
(LR
MOV
BI(B
JSR
(LR
CLR
(MP
BEQ
ADD
1§17
BNE
MCv
MOV
EMT
JMP
MOV
MOV
MOV
MOv
MCv
JSR
MOV
MOV
(MP
BNE
Mov
MOv
MOV
MOV
MOV
BISB
MOVB
TSTB
JSR
ADD
(MP
BNE
MOV
MOV
MOV
ADD
151
BNE
JSR
JSR
151
BNE
BI1B

6%

(SP)+ ERRVEC
#GBIT,aCSR
,MASS50

26%
(SP)+,(SP)+

(kS)

(SP)+ ,a¥ERRVEC

#GBIT,a(SR
PC,TIOCM
RO

R1

;;POP STACK INTO ERRVEC
sNO 170

;START TESTING INDIVIDUAL 1/0
;CLEAR G BIT

BTABL(RO) ,GENER(R1)

21%

#e,R1
GENER(R1)
23%

BTABL (RO) ,TEMP?Z
ATABL (RO),TEMP3

57
MONIT

MODUL (R1) ,DMUT
ATABL (k0Q),TADDR

MUT(R1),$MUT
R1,-(SP)
RO,=(SP)
PC,aDMUT
(SP)+,R0O
(SP)+,R1

#14 ,MUT(RT)
50%

RO,=(SP)
R1,-(SP)
ERRVEC,=(SP)
#31% ,ERRVEC
#40 ,MXNUM
#RBIT,a(SR
MXNUM,aSTAT]
aSTATI
PC,MUX1
#40,MXNUM
#400,MXNUM
52%

(SP)+ ,ERRVEC
(SP)+ ,R1
(SP)+,RO
#2,R0

BTABL (RO)
22%

PC,INTRC
PC,KLEER
aXXDP

LOGIC
#8110,8ENY

;:;PUSH R1 ON STA(CK
;sPUSH RO ON STACK
;TEST THIS MODULE
;;POP STACK INTO RO
;:;POP STACK INTOD R!
JWAS IT AO014

:;PUSH RO ON STACK

::PUSH R1 ON STACK

;sPUSH ERRVEC ON STACK
;SET FIRST MUX NUMBER
;CHECK IF RESPONDS
sTEST MUX
;DO NEXT MUX
;LAST ONE?

;.POP STACK INTO ERRVEC

::POP STACK INTO R!
;.POP STACK INTO RO

;CONTROL € ?
RUNNING UNDER XXDP (HAIN MODE?
s RUNNINNG UNDER APT?

S

SEQ 0043
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AUTD TEST MONITOR

1906 006544
1907 006546
1908 006552
1909 006554
0 006560
1 006566
2 006570
3 006574
& 006602
5 00660&

006610
6 006612
1917 C06616
1918 006624
1919 006626
1920 006632
1921 006636

19264 006642
1925 006644
1926 006652
1927 C06656

1930 006660

006660
N06660
006662
006666
006672
006700
006702
006704
006706
006710
006712
006714
006720
006722
006724
006726
006730
006732
0067 3%
006734
006736

3 SEQ 0044
001045 BNE LOGIC
005737 002320 187 PASCNT
001645 BEQ 25%
005237 001210 INC $PASS
023737 002320 001210 (MpP PASCNT,$PASS ;1S 1T LAST $PASS
001237 BNE 25%
005037 001210 (LR $PASS
032737 020000 000176 BIT #BIT13,SWREG ;INHIBIT PRINT
001005 BNE 20%
013746 002320 MOV PASCNT ,=(SP) ::SAVE PASCNT FOR TYPLOUT
104402 TYPOC ;.60 TYPE--OCTAL ASCIICALL DIGITS)
104401 046640 TYPE M :# OF PASSES COMPLETED
032737 040000 000176 20%: BI1 ABI1T14,SWREG ;00 WE LOOP ON TESTS
001220 BNE 25%
106401 053075 24%: TYPE ,MASS17 ;END OF SYSTEM TEST
005037 002312 CLR AFLAG
000137 005106 JMP MONIT
022626 31%: CMp (SP)+,(SP)+
152777 000001 173410 BISB #RB1T,3(SR
105777 174174 TS1B aSTATI]
000700 BR 33%
LOGIC:
SBTTL END OF PASS ROUTINE |
":"".."""I"""".'.""'l."""".t""'l'...l."".'."" j
;*INCREMENT THE PASS NUMBER ($PASS)
:*]F THERES A MONITOR GO 1O IT7
:*]1F THERE ISN'T JUMP T0 AUTO
$EOP:
000004 ) SCOPE
005037 001116 (LR $TSTNM :+IERO THE TEST NUMBER
005237 001210 INC $PASS ;s INCREMENT THE PASS NUMRER
042737 100000 001210 BIC #100000,%PASS ::DON'T ALLOW A NEG. NUMBER |
005327 DEC (PC)+ ;:L00P? 1
000001 $EOPCT: .WORD 1 |
003013 BGT $DOAGN ::YES
01273%7 MOV (P{)+ ,@(P(C)¢ :;RESTORE COUNTER
000001 $END(T: ,WORD 1
006702 SEOPCT
013700 000042 $GET42: MOV a#s? RO :;GET MONITOR ADDRESS
003405 BEQ $DOAGN :;BRANCH IF NO MONI]TOR
000005 RESE? ::CLEAR THE WORLD
004710 $ENDAD: JSR PC,(RO) ::G0 TO MONITOR
000240 NOP ;:SAVE ROQOM
000240 NOP ::FOR
000240 NOP ssACTN
$DOAGN:
000137 JMP a(P()e ; sRETURN ‘
0060072 $RINAD: ,WORD AUTO |

T——




JMAIN,

32
33
36
35
36
57
938
1939

1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
195%
1954
1955
1956
1957
1958
1959
1960
1961

1962

1903
1964

1965
1966
1967
1968
1969
1970
1971
197¢
1973
1974
1975

VO OO0

]
1
1
1
1
1
1

MACRO M1110 20-FEB-79
LOCP TEST

006740
006744
006752
006760
006764
006766
006772
006776
007000
007004
007012
007016
007022
007024
007030
007034
007036
007042
007044
007050
007054
007060
007064
007070
007076
007100
007106
007110
007114
00711¢
007122
007130
007132
007136
007142
007146
007152
007154
007160
007164

032737
001005
013746
1046402
104401
032737
001345
104401
004737
000137
104401
000402
104401
004737
0001%7

053321
060722
000100
053234

002244
053267

002314
000004
173226
000041

173264
000141

000121

001210
0461240
040564
040646
601210
002320

020000
002320

046640
040000

053362
032024
00510¢
053405

053454
032024
0CS106

173402
172200

173250

001210
000176

000176

11:22 PAGE 20

LSBTTL

LOOP:

2%:
3%:

5%:

1%:

6%:
L%

LOOP TEST

:THIS TEST ENABLE FIELD ENGINEER TO CONNECT OUTPUT MODULE TO INPUT MODULE
;OUTPUT TEST PATTERNS AND READ THEM BA(K

T1YPE
MOV
BISB
TYPE
RDOCT
MOV
TYPE
RDOCT
MOV
MOVB
MOVB
(MP
BNE
MOVB
(mpP
BEQ
(MpP
BNE
(LR
JSR
JSR
JSR
INC
My
BNE
BIT
BNE
MOV
TYPOC
TYPE
BIT
BNE
TYPE
JSR
JMP
TYPE
BP
TYPE
JSR
JMP

JMAGS23

#KBINT ,akBVEC

#BIT16,a8TKS
LMASS21

(SP)+,TADDR
.MASS2?

(SP)+ ,TEMP]
#GBIT,aCSR
@aTADDR,RO
RO, #4641

1%

aTEMP] ,RI
R1,#1461

$PASS
PC,LOP1ST
PC,CLRINT
PC,CNTRC
$PASS

PASCNT ,8PASS
3%

#BIT13,SWREG
5%
PASCNT,=(SP)

LM
#BIT14,SWREG
2%

S MASS25
PC,KLEER
MONIT
(MASS26
6%
JMASS28
PC,KLEER
MONIT

; CONNECT OUTPUT TO INPUT MODULE

:ENABLE KB INTERRUPT
. TYPE ADDRESS OF OUTPUT MuT

;.POP STACK INTO TADDR
;TYPE ADDRESS OF INPUT MUT

;:POP STACK INTO TEMP1

;SET GENERIC BIT

;GENERIC CODE OF OUTPUT MuT
;1S 17 M6010?

;NOT M6010, ERROR

;GENERIC CODE OF INPUT MUT
;1S 1T M5010?

;1S 1T M50117?
:TEST SUBROUTINE

sCLEAR ALL INTERRUPTS
;CONTROL=C?

;INHIBIT PRINTOUT

;:SAVE PASCNT FOR TYPEOUT

;.60 TYPE=--OCTAL ASCIICALL DIGITS)
;PASSES COMPLETED

. LOOP

.END OF LOOP TEST

;WRONG MODULE =QuTtPUT MUST BE MéC10
:WRONG MODULE= INPUT MUST BE EITHER MSQ10 OR M5S0

RRGE

SEQ 0045




o“l"o
MODULE 7

1977
1978
1979
1980
1981
1982
1983
1984

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

2008
2009
2010
2011
2012
2013
2014
2015

MACRO M1110 20-FEB=79 11:22 PAGE 21

EST

007170
007174
007202
007210
007212
007216
007222
007230
007236
007242
007246
007252
007256
007260
007262
007266
007272
007276
007302
007306
007310
007314
007320
007322
007324
007330
007332
007334
007340
007344
067350
007354
007356
007360
007364

000137

052744
040722
000100

002244
000004
007354
000004
173002
177400
002326
002026

032024
002254
172756
053166
040646

000002
000002

052636

052175
000004
032024
005106

000004
00510¢

P
NN
b N
~ —
(VR )
onr

000004
173024

.SBTTL

FIELD:

3%:

1%:
2%:

5%:

MODULE

TYPE
MOV
BISB
RDOCT
MOV
MOv
MOV
MOVB
MOvB
BIC
MOV
MOV
(MP
BNE
JSR
MOV
JSR
TYPE
JSR
BR
ADD
ADD
151
BNE
TYPE
MOV
TYPOC
TYPE
MOv
JSR
JMP
(MP
EMT
MOv
JMP

TEST

LTHIS TEST FNABLE FIELD ENGINEER TO SELECT AND QuUTPUT ANY DATA

SEQ 0046

;PATTERN TO OQUTPUT MODULES,MONITOR AND PRINT DATA FROM INPUT MODULES

TMASS13

#KBINT ,akBVEC

#BIT6,a81KS
(SP)+,TADDR

ERRVEC, -(SP)

#5% ERRVEC
#GBIT,a(SR
@TADDR,RO
#177400,R0
#MOD R
#GENER ,R2
RO, (R2)+
2%
PC,KLEER
(R1),DMUT
PC,aDMUT
,MASS20
PC,CNTRC
1%

¥ ,R1
#2,R3

(R1)

3%

LMASST
RO,=(SP)

.MASSO

(SP)+ ERRVEC
PC,KLEER
MONIT
(SP)+,(SP)+
24

(SP)+ ,ERRVEC
MONIT

;TYPE ADDRESS OF MuT
;ENABLE KB INTERRUPT

;:POP STACK INTO TADDR
;SAVE ERROR VECTOR
;SET LOC &

;SET GENERIC BIT
;GENERIC CODE OF MuT

;ADDRESS OF TEST
;TABLE OF GENERIC CODES

;TEST MODULE
:TYPE CONTROL=C TO RETURN TO MONITOR
;CONTROL=C ?

;UNKNOWN GENERIC CODE

;:SAVE RO FOR TYPEOUT

;.60 TYPE=-=-OCTAL ASCI!(ALL DIGITS)
SCR,LF

RESTORE ERRVEC

;RESTORE STACK POINTER

R
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MAP OF DBUS

2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

2031
2032
2033
2034
2035
2036
2037
2038
2039

2040
2041
20642
2043
2044
2045
2046
2047
2048
2049
2050
2081
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071

007370
007374
007402
007410
007416
007422
007426
007432
007440
007442
007446
007452
007456
007460
007462
007466
007472
007474
007500
007502
007506
007510
007514
027516
007522
007524
007530
007532
007536
007540
007544
007546
007552
007554
007560
007562
007566
007570
007574
007576
007602
007604
007610
007612
007616
007620

000164
104401
000562
104401
000557
104401
000556
104401
000554
104401
000546
104401
000545
104401
000543
104401
000540
104401
000534
104401
000527
104401
000524
104401
000521
104401
000516
104401
000513
104401
000512
104401

000004
010062
040722
000100
002276
032024
040564
000004
177400
040374
052200

052212
052261
052330
052374
052426
052476
052537
052607
054742
055001
05507
055071
055071
055071
055122
055160

000004
172744
171542

172622

LSBTTL

MAPE :

5%:

1%:

MAP OF DBUS

;THIS TEST WILL LIST ALL 1/0 INTERFACES CONNECTED TO I0CM
;1T WILL ALSO LIST QBUS ADDRESSES

afERRVEC,=(SP)
#1% ERRVEC
FKBINT ,akBVEC
#B1T6,a%TKS

BASE ,RO

PC.KLEER
PC,CLRINT
#GBIT,a(SR

(RO) ,R1

#177400,R1
PC,GENCOD

+MASS2

RO,=(SP)

I$(R4)
,MASS3
108
,MASS4
10%
,MASSS
12%
,MASSE
13%
LMASS?
108
,MASS8
12%
,MASSO
13%
LMASS10
13%
JMASSLB
12%
,MASS4L9
10%
LMASSS56
10%
LMASSS6
108
,MASSS56
108
LMASSS6
10%
JMASSS?
12%
LMASSSS

: SAVE ERROR VECTOR
;SET ERROR VECTOR

;ENABLE KB INTERRUPT
:R0=171000

;CLEAR EVERYTHING FOR SURE
;CLEAR ALL INTERRUPTS

;SET GENERIC CODE ENABLE
;R1=GENERIC CODE,READ GENERIC CODE
:FIND WHAT 1/0 T IS

; ADDRESS

:;SAVE RO FOR TYPEOUT

::G0 TYPE=--OCTAL ASCIICALL DIGITS)
:M5010

;M50

;M5012

:M5013

:M6010

;Me0 N

;Me012

;M6013

:M5012-vA

:M6010-YA

;M5014

:M5014

M5014

:M5014

:M5016

M4

i

SEQ 0047
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MAP OF DBUS

207¢
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082

2083
2084
2085
2086
2087
2088
2N89
2190
2091
2192
2073
2064
2095
2096
2097

2098
2099
2100
2101
2102

SEWwWwrn =00 NO S

roruroNorRorRONRO RO RO RO N
— — el — il il D il il i
NONUROPOUN s s

007624
007626
007632
007634
007640
007642
007646
007650
007654
007656
007662
007664
007666
007672
007674
007702
007704
007706
007712
007716
007720
007724
007726
007730
007732
007736
007742
007744
007746
007752
007754
007760

007762
007766
00777¢C
007774

007776
010002
010004
010010

000505
104401
000502
104401
000475
104401
000472
104401
000407
104401
010146
104402
104401
000465
012737
005004
005003
062700
062703
005204
032704
001037
110310
111001
042701
104401
010446
104402
022701
001003
104401
000754

022701
061003
1046401
000746

022701
001003
104401
000740

010146
104402
104401
000733

012737
000404

062700
005200
005200
005200
005200

055217
053537
053602
053650
052636

052175
010120
000002
000040
000010

177400
053724

000342
053733

000322
053763

000323
054020

052636

010062

000004

000004

000004

30%:

25%:

21%:

22%:

23%:

24%:

— —t —tt i )
WwWhY —= O
PP -

109
MASS54
10%
MASS29
9%

MASS30
50%

,MASS 3T
50%

LMASS11
R1,=(SP)

,MASSO

13%

#2% ,ERRVEC
R4

R3

#2,R0
#40,R3

R&
#BIT3,R4
24%
R3,(RO)
(RO) ,R1
#177400,R1
JMASS 3¢

R4 ,-(SP)

#3462 ,R1
21%
. MASS33
25%

#322 ,R1
22%
L MASS34
25%

#323,R1
23%
LMASS35
25%

R1,-(SP)

LMASST
25%

#18% ERRVEC
12%

#4 RO
RO
RO
RO
RO

;6670

;A630

;AQ14 SE

;AD14 DM

;UNKNOWN GENERIC CODE

::;SAVE RY FOR TYPEOUT

:égo ;YPE--O(TAL ASCIICALL DIGITS)
: 'L

;SET NEW TIME OUT VECTOR
;SET MUX # POINTER

;SET A/D TO SECOND ADDRESS
;INC MUX #

sLAST Mux?

;SET MUX #

;GET GENER:C CODE
MUX #

::SAVE R4 FOR TYPEOUT
;.60 TYPE=--OCTAL ASCIICALL DIGITS)

;A156 = SINGLE ENDED

;A156 - DIFFERENTIAL

:A157

::SAVE R1 FOR TYPEOUT
;.60 TYPE--OCTAL ASCIICALL DIGITS)
: UNKNOWN GENERIC CODE

;RESTORE TIME-OUT VECTOR

; INC ADDRESS BY APPROPRIATE NUMBER OF BYTES

SEQ 0048




e e

LMAIN. MACRO M1110 20-FEB-79 11:22 PAGE 22-2

MAP OF DBUS
212% 010050
2126 010054
2127 010056
2128 010062
2129 010064
2130 010070
2131 010072
2132 010076
2133 010100
2134 010104
2135 010110
2136 010114
2137
2138
2139
2140
2141
2142
2143

020037
103013
000137
022626
004737
005200
020057
001402
000137
012637
004737
000137

022626
152777
004737
105710
000137

002264
007440
040646
002264
o

032024
005106

000001
0460646

007712

(mp

BHIS

JMP
(mp
JSR
INC
(MP
BEQ
JMP
MOv
JSR
JMP

(MP

BISB

JSR

ISTB

JMP

RO, IAR

6%

5%
(SP)+,(SP)+
PC,CNTRC

(SP)+ ,a#ERRVEC
PC,KLEER
MONIT

(SP)+,(SP)+
FRBIT,aCSR
PC,CNTRC
(RO)

25%

;LAST ADDRESS ?
;YES, BRANCH

SHERE 1F ADDRESS IS NOT RESPONDING
; INC ADDRESS
;LAST ONE ?

;RESTORE ERROR VECTOR

;HERE IF NO MUXES
;CLEAR HANG A/D

SEQ 0049




LMAIN, MACRO M1110 20-FEB-79 11:22 PAGE 23

10CM TEST

2145
2146
2147
2148
2149
2150
2151

LSBTTL

[0CM TEST

:THIS PART CF DIAGNOSTIC TEST THE 10(M

;17 HAS 9 TESTS. IT CHECKS IF ALL THE BITS OF THE 10CM
;CAN BE SET AND CLEAR , C(HECKS MAINTENANCE

; INTERRUPT AND CHECKS ALL ADDRESSES IN MAINTENANCE MODE

SEQ 0050




MAIN.
10CM TEST

2153 010142
142
2154

~

—

S

o
(=lelelelelelelele]
- il ol il i i sl el i

2164 010210

010210
5 010212
6 010220
7 010226
010234
9 010240
010244
1 610250
2 010256

NN~NoOOo>oOO>O>
OOV

RN NN NN NN N
- i il il i D i il il
NNNN

F o
o
—
o
~no
o
P

— ek
NN~
oo

9

000004
112737
012737
112777
004737
005037
005037
117737
105737
001405
104001
000207

104003
022626
000207

000004
040722
000100
062224

053052
000004
032024
005106

000001
01027C
000074
032024
001142
001140
172006
001142

001206
000004
172026

001142

MACRO M1110 20-FEB=79 11:22 PAGE 24

JOCM:

TIOCM:
1ST1:

10%:

2%:

MOV
MOv
BISB
JSR
T10CM
TYPE
MOv
JSR
JMP

ERRVEC,=(SP)

FKBINT,aKBVEC

#B116,a87kS
PC,SwLOCP

MASS16
(SP)+ ERRVEC
PC,KLEER
MONIT

: :PUSH ERRVEC ON STACK
;ENABLE KB INTERRUPT
;D0 10CM TEST

;10CM TEST PASSED
;:sPOP STACK INTO ERRVEC

;THIS TEST CHECKS IF EACH BIT OF (SR
;1S CLEAR By (BIT

:;l."."""l.l"""'."'l'.ll"I"'Ql'.'.'Q'."QQ"I"""".'

SCOPE
MOvB
MOV
MOvB
JSR
(LR
CLR
MOVB
1STB
BEQ
EMT
RTS

EMT
(MP
RTS

#1,8TESTN
#10% ,ERRVEC
#74,3(SR
PC,KLEER
$BDDAT
$GDDAT
d(SR,$BDDAT
$BDDAT

2%

1

PC

3
(SP)+,(SP)+
PC

;SET ALL BITS
JSET (BIT

:STORE CONTENTS OF CSR IN BDDAT
;1S CSR CLEAR
s YES

;FATAL ERROR RETURN TO MONITOR

;RESTORE STA(KX

SEQ 0051




N &
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10CM TEST SEQ 0052

2181 ;THIS TEST CHECKS £ BIT

21R2 R A R R Y
010276 000004 1S12:  SCOPE

218% 010300 112737 000002 001206 MOVB #2,8TESIN

2184 010306 012737 000100 001140 MOV REBIT,8GDOAT ;SET TESTED BIT

2185 010314 113737 046633 045346 MOVB M7,EM2X ;SET EBIT IN ERROR MESSAGE

2186 010322 004737 040450 JSR PC,BITSET

2187 010326 104002 EMT 2

2188 010330 005037 001140 (LR $GDDAT

2189 01033 004737 0460450 JSR PC,BITSET

5}8? 010340 104002 EMT 2

2162 sTHIS TEST CHECKS MBIT

2193 R R
010342 000004 1ST3:  SCOPE

2194 010344 112737 000003 001206 MOVB #5,8TESTN

2195 010352 012737 000240 001140 MOV #MBIT!FBIT,SGDDAT;SET MAITENANCE BIT

2196 010360 113737 04663C 045346 MOVB M6, EM2X ;SET ERROR MESSAGE

2197 010366 004737 040450 JSR PC,BITSET

2198 010372 104002 EMN 2

2199 010374 005037 001140 CLR $GDDAT

2200 010400 004737 040450 JSR PC,BITSET

2201 G10404 104002 EMT 2

2202

2203%

2204 ;THIS TEST CHECKS DBIT

2205 B R R R
010406 000004 1S74: SCOPE

2206 010410 112737 00000& 001206 MOVB #4,8TESTN

2207 01C-'¢ 012737 000020 001140 MOV #DB1T,8GDDAT

2208 010426 113737 066625 045346 MOVB M5, EM2X sF1X ERROR MESSAGE

2209 010432 004737 040450 JSR PC,BITSET ;SET D BIT

2210 010436 104002 EMT 2

2211 010440 005037 001140 (LR $GDDAT

2212 010446 004737 040450 JSR PC,BITSET

2213 010450 104002 EMT 2

2214 010452 005037 001140 CLR $GDDAT sINITIALIZE EXPECTED DATA,

2215 010456 112777 000074 171576 MOVB #74,3CSR ;SET FEW BITS AT (SR

2216 010464 142777 000020 171570 B1(B #DBIT,a(SR ;CLEAR DBIiT

2217 010472 005037 002222 (LR YLOOP (WALT
010476 005237 002222 64%: INC YLOOP
010502 023727 002222 000007 (mMP YLOOP ,#7
010510 001372 BNE 649

2218 010512 117737 171544 001142 MOVB a(SR,$BODAT

2219 0%C520 132737 000177 001142 BITB #177,%BDDAT

2220 0105¢¢ 001401 BEQ % SCHECK JF DBIT CLEARING CLEARS (SR

2221 010530 104016 EMT 16

2222 010532 004737 032024 1% JSR PC,KLEER




AN,

2224
2225
2226

2227
2228
2229
2230
223
2232
2233
22364
2235
2236
2237
2238

2239
2240
2241
2242
22643
2244
2245
2246
2247
2248
2249
2250

2251
22952
2253
2254
2255
2256
27%7
2258

MACRO 1110 20-fEB-79
10(m TEST

010536
010540
010546
010%5¢4
010562
010566
010570
010574
010600
010602

010606
010610
010616
010624
010632
010636
010640
810644

104002
004737

000004
112737
012737
113737
004737
104002
005037
004737
104002

104002

000005
000010
066622
040459

001140
0460450

040564

000006
000004
046617
040450

001140
040450

000007
000001
0646615
040450

001140
040450

11:22 PAGE 26

001206
001140
045346

00120%
001140
045346

001206
00114C
045346

igTS:

1ST6:

ié!?:

;THIS TEST (MECKS TBI1

A AL R R R A R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R RN

SCOPE
MOvB
MOV
%OvB
JSR
EMT
(LR
JSR
EmT
JSR

5, 8TESTN
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