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1.0

ABSTRA(T

10000 RRPCCRRRERRRSECETRERRRUSCRORRRORERSRSROERPRAROROERCOOEROEOTONR

2.0

THIS PROGRAM 1S A DIAGNOSTIC TOOL FOR TESTING Mt

ENTIRE FAMILY OF P(S MODULES. THE PROGRAM ]S INTENDED TO BE
USE BY FIELD ENGINEERING AND MANUFACTURING .

BY USING THIS PROGRAM AN OPERATOR [S ABLE TO (HECK THE JO(M,
AND ANY DIGITAL OR ANALOG MODULE. SINCE THE ASSUMPTION

1S MADE THAT ALL OUTPUT MODULES ARE CONNECTED TO THE
CUSTOMERS WIRING DURING THE TEST OF QUTPUT MODULCS 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, ]SOLATING
TRANSFORMERS, PHOTO-COUPLERS ECT). THIS DIAGNOSTIC DOES

NOT REQUIRE ANY EXTERNAL DEVICES OR SPECIAL CONNECTIONS.

HARDWARE REQUIREMENTS

EP RN R E SN PCC RS LSRR RO N NN OO R OPPOOIRPRTRNRERRPNROEPECERRNROETPTROYERNROY

5.0
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3.1

5.

3

T. LS 11 WiTH 16K OF MEMORY OR ANY PDP11 (PU W]TH
UNIBUS BRIDGE INTERFACE.

(ONSOLE TERMINAL

FLOPPY DISC OR SOME OTHER INPUT DEVICE

10(M (M7958)

RV ],V
. [ ] .

PROGRAM (ONSIDERATION

(PU (OMPATIBILITY
TH]IS PROGRAM (AN BE USED BY THE (SI1 11 OR By THE PDP-11
/06,?3.10.20.5&,35,40,&5,50 € 70 IF UN.BUS BRIDGE WODULE
1S USED.

XXDP

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

(HAIN MODE OPERATION

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

ORMA_ OPERATION

. START AT LOC 204

2. SELECT TEST

3. PROGRAM RUNS AND GOES BA(K TO MON]TOR

ACT/APT

]
2
3
N
1

[ E AN E SN AN EERARRRAR AR R AR R R AR X R

TH]S PROGRAM ]S ACY (OMPAYIBLE TO THE EXTENT THAT APT wOOKS

WILL BE IN THE PROGRAM § WiLL WORK THRU THE ""UPTON INTERFACE"

SEa 0002
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3.6

EXECUTION TIME

RS E RO PPN P RRORNETRIOONSROROPIROCETROROSOERRRNOREOERARNESEREQPRAREOROOTRY

3.5

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

ON THE NUMBER AND TYPE GF 1/0 MODULES.

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

DEFAULY APDRESSES & VECTORS

AR AR AL R AL AR ARl d RN E

THE FOLLOWING IS A LIST OF THME 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 (HANGED.

BASE : .WORD 171000 FIRST ADDRESS OF 1/0 ADDRESS BLOCK
(SR: .WORD 171377 ;ADDRESS OF I10CM (SR REGISTER

JAR: LWORD 171376 ; N IAR REGISTER
VECTO: .WORD 234 :INTERRUPT VECTOR OF 10CM

VECTOA: .WORD 236 ; INTERRUPT VECTOR+2 OF JOCM

[ AR AL SR AR AR AR AR AR SRR AR RS R R R R R R R XX EZ RSN N

' t.C

OPERATING PROCEDURE

(A A AR ARRARARRRd RSl R R Rl R XR RS R NEXXNRE,
I AR AR A AR AR AR ARl R AR Rl RS RR AR R RRRRREA

6.1

6.2

6.3

PROGRAM LOADING

ttteteddeeetde e

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

PROGRAM STARTING

2 A RS2 ARRRRsNE

LOCATION 200 - STARTING ADDRESS TO RUN THE DIAGNOSTICS MONITOR.
THE PROGRAM WILL PRINT OPTIONS AVAILABLE T0
THE OPERATOR.

LOCAT]ON 204 = STARTING ADDRESS OF MONITOR WITHOUT PRINTING

OPERATOR'S OPTIONS.
INPUT DIALOGUE

st oesRROESRYOORRERY

1F AN OPERATOR STARTS THE PROGRAM AT [OCATION 204 HE (AN
SELECT ONE OF FOLLOWING OPT]IONS:

S=SYSTEM TEST

teesREERBSERRCEERERROTRYE

TH]S OPT]ON OF TwHE PROGRAM Wlil MAP ALL THE ANALOG

AND DIGITAL MODULES CONNECTED 10 TwlL !uCM AND BUILD

A TABLE Of TWEM [N MEMORY. THEN [T WiLL PI(K uP

EACH ONE AND RUN THE TESTS T4AT DO NOT REQUIRE OPERATOR INTERVENTION,

1f

SEQ 0003

Swllin 14
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6.%.2

6. 3.3

G670:

M5010:

MS5Qi1:

THE SOF TWARE SWITCH REGISTER 1S SET ,JT WlLL LOOP ON
CURRENT TEST UNTIL OPERATOR TYPES (UNTROL (. AFTER THE §
PASSES, THE PROGRA® wliL PRINT PASS COUNT UNLESS SWIT(w |

M - MAP Of DBUS

teeseeReTRRORSEORRROORYY

D & Of
£

ELECTE
I IS SET.

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

ARE CONNECTED 10 THE JOCM. JT CHECKS ALL ADDRESSES BETWEEN
171000 AND 171375. FOR ADDRESSES THAT ANSWER , ]T1 (MECKS THE
GENERIC CODt AND TYPES THE ADDRESS AND INTERFA(E TYPE.

D - TEST DIGITAL MODULE !

 AASAAAAAA R AR AR E R REAXNNERK,]

THIS TEST WlcL EXERCISE THE DIGITAL MODULE AT THE ADDRESS
SPECIFfIED BY THE OPERATOR. FOLLOWING IS A DESCRIPTION Of
THE DIGITAL MODULE TESTS FOR EACH MODULE TYPE..

EACH TEST 1S RUN AS MANY TIMES AS SELECTED BY THE L OPTION
AND THE PASS C(OUNT [S PRINTED,

OPERATOR MUST TYPE THE ADDRESS OF MUT. FIRST.

CLEAR MODULE WITH (B]1

CHECK THAT COUNTERS ARE CLEAR

(HECK READ/WRITE WITH PATTERNS (125,252,377,0)

CHECK THAT TBIT INITJALIZES COUNTERS

TEST THAT COUNTER A INTERRUPTS

CHECK THAT INTERRUPT CLEARS

(HECK THAY 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

b et it ND OO O N L NN

(2 = W X RN Y

SET D BI1
(HECK THAT ALL BITS ARE ZERO
SET 1 BI1
(HECK THAT ALiL BITS ARE ONES
SET C 811

WSS NPy —
[ ] L ] L] L] L ]

ver NOTE wev JF THE INTERRUPTY SWITCH 1S
evevvesnveer OFF AN ERROR WILL BE RETURNFD

SET DBIT AND TBIT

(HECK TF INPUTS ARE ALL ONES
(LEAR TBIT

. (HECK JF INPUTS ARE ALL ZEROS
. C(LEAR ALL INTERRUPTS

SET TBIT

ENABLE [NTERRUPT

NN SN —
. ] [ ] - -

SEG 00C-
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F

8. CHECK IF INTERRUPT OCCURRED

/AN ERROR WILL OCCUR HERE JF INTERRUPTS

/ARE DISABLED BY A SWITCH SETTING ON THE MODULE
CHECK IF INPUTS ARE ALL ONES

CHECK 1F COS REGISTERS ARE ALL ONES

SEY RIF BIT

CLEAR ALL COS REGISTERS .
CHECK IF THEY ARE CLEAR

CLEAR T BIT

CHECK 1F INTERRUPT OCCURED

(HECK IF ALL INPUTS ARE ZERO

RUN STEP 10 10 13

CLEAR ALL INTERRUPTS

— e el el e et e et )
" P & 8 ° s 8 @

M5012-M5012vA:

M5013:

vee NOTE oo+ [F THE INTERRUPT SWITIH |5
veceeveevrener (OFF AN ERROR WILL BE RETURNED

SET DBIT
(HECK IF ALL BITS ARE ZERC
SET 1BIT
CHECK IF ALL BITS ARE ONt
CLEAR T B8IT1
CLEAR ALL INTERRUPTS
SET T BIT
ENABLE INTERRUPT
CHECK JF INTERRUPT OCCURRED
/AN ERROR WILL OCCUR HERE IF INTERRUPTS
/ARE DISABLED BY A SWITCH SETTING ON THE MODULE
. SET RIF BIT
. CLEAR INTERRUPT
. CHECK JF INTERRUPTS ARE CLEAR
. CLEAR T BI1
. RUN STEP 9 10 12
. CLEAR ALL INTERRUPTS

OO0~ NP —
[ ] L] L] [ ] L ] - - L ] .

b il vt ol
NI NN = O

eee NOTE wor |F THE [NTERRUPT SWIT(H IS
seveecesever OFF AN ERROR WILL BE RETURNED

1. SET DBI?

2. (HECK IF ALL BITS ARE ZERO

5. SET 1BIT

&, TEST IF ALL BITS ARE ONE

5. CLEAR T BIT

6. C(LEAR ALL INTERRUPTS

7. SET 1 BIT

8. ENABLE INTERRUPTY

9. CHECK JF INTERRUPT OCCURED
/AN ERROR WiLL OCCUR HERE 1f INTERRUPIS
/ARE DISABLED BY A SWITCH SETTING ON THE MODULE

10. SET RIF BIT

17, (LEAR INTERRUPT

SEQ 0005
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mM501¢4:

M5016:

. (HECK |F INTERRUPT 1S CLEAR
. (LEAR T BI1

. RUN STEP 9 10 17

. CLEAR ALL INTERRUPTS

et ol il el
[P L EW "1,V

see NOTE +se THE LINE CiGCK MUST BE ENABLED

CLEAR MODULE
(HECK THAT COUNTERS ARE CLEAR
CHECK READ/MWRITE OF COUNTERS
(HECK THAT T BIT INITIALIZES MODULE
(HECK INTERRUPTS ON COUNTER A
CTHECK THAT INTERRUPT CLEARS
CHECK THAT COUNTER MALTS AFTER INTERRUPI
DO 5 THRU 7 FOR COUNTER B
(HECK TRANSITION POINTS
. CHECK THAT COUNTERS COUNT AT 2xH?
. CHECK THAT A 10 SECOND TIME BASE IS
CHOSEN FOR INTERNAL TEST
. (HECK THAT C BIT CLEARS MODULE

— s OO0 O S MY
- e + 8 ¢ & 2 & 8 @

oy
n~ny

vee NOTE »o+ JF ALL INTERRUPT SWITLHES ARE OFF
tereevrevere AN ERROR WILL BE RETURNED

CLEAR MODULE WITH (BIT

(HECK THAT STATUS REGISTOR IS CLEAR
(HECK 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 PRINT THE SETTINGS IF NOT [N APT MODE

CHECK THAT COUNTERS COUNT BINARILY UPWARD
(HECK OVERFLOW
DETERMINE IF LEGAL RADIX

0. CHECK OVERFLOW CLEARS

1. CHECK INDIVIDUAL COUNTER INTERRUPTS

2. CHECK THAT (BIT CLEARS MODULE

O VNS —
L] L ] - L ] [ ] L ]

—a — — O 00~
L ] - -

M6010-Ms010YA:

M6011:

SET D BIT

CLEAR ALL & BYIES OF ]/0 REGISTER

SET DATA PATTERN 125 IN FIRST BYTE
(HECK TF T IS SET

(HECK 1F OTHER BYTES ARE ZERQ

DO THE SAME W]TH DATA 252 , 377 , 000
. DO THE SAME WITH OTHER BYTES

~NO NI NNy —
L ] L ] L] - [ ] L]

THE LINE CLOCK MUST BE ENABLED

SEQ 0006
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DOCUMENT S€EQ 0007
143
244 1. SET D BIT
365 l. SET DATA PATTERN 252 AT Myu?
246 3. (HECK IF IT IS SET
267 4. WAIT UP TO 10 SEC
348 5. DATA SHOULD BE CLEAR
ggg 6. REPEAT STEP 2 10O S WITH DATA EQUAL T0 125
£51 m6012:
852 M6013:
35%
354 1. SEY D BI1
555 2. SET OQUTPUT REGISTER TO FOLLOWING DATA PATTEPN
396 0.377,252.125
157 3. CHECK IF 1T IS SET
358
159 m6014:
gg? eee NOE e+« THE LINE CLOCK MUST BE ENABLED
362 1. CLEAR MODULE WITH (BIT
363 2. (HECK THAT COUNTERS ARE CLEAR
364 3. CHECK READ/WRITE WITH PATTERNS
365 4. CHECK THAT T BIT INITIALIZES MODULE
366 5. C(HECK THAT COUNTERS INTERRUPTS
367 6. C(HECK THAT INTERRUPT CLEARS
168 7. CHECK TRANSITION POINTS
369 8. (HECX THAT COUNTERS COUNT A 2KH!?
g;? 9. C(HECK THAT € BIT CLEARS MODULE
372 6£.3.6 I = TEST ]OCM
73 reETRROTRRORRRGNRORSRTR
374
75 THIS TEST WILL EXERCISE ALL THE FEATURES OF THE 10CM. THE FOLLOWING
276 IS A DESCRIPTION OF ALL THE TESTS.
g;; THIS TEST IS RUN AS MANY TIMES AS SELECTED AND THE PASS COUNT IS TYPED
;;g TST1: CHECKS 1F EACH BIT OF THE I10CM IS CLEARED BY THE (B]T .
%g} 1S12: C(HECKS IF THE INTERRUPT ENABLE BIT (EBIT) CAN BE SET AMND CLEARED
ggS TST3: (HECKS IF THE MAINTENANCE BIT (MBIT) CAN BE SET AND C(LEARED
[A
385 TST&:  (HECKS IF TME DISABRLE BIT (DBIT) (AN BE SET AND (LEARED
;g? CHECKS |F DBIT GENERATES CLEAR
ggg 1ST5:  (HECKS ]F THE TEST 8171 (TBIT) CAN BE SET AND CLEARED
gg? 1ST6: (HECKS 1F THE GENERJC CODE BIT (GBIT) CAN Bt SET AND (LEARED
%g% 1ST7: CHECKS 1F THE RIF BIT (RBIT) CAN BE SET AND CLEARED
3194 TST10: (HECKS DBUS DATA PATHS IN A MAINTENANCE
265 MODE. IF THE MBIT IS SET AND THE (PU ADDRESSES ANY LOCATIDON
1G4 BETWEEN 171000 AND 171375 1T SHOULD READ BA(K TwE LOWER BYTE
gqg Nt THE MODULE ADDRESS.
G

399 TSTHL: (HECKS MAINTENANCE INTERRUPT, IF THWE MBLIT € EBI!T
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DOCUMENT SEQ (0008
00 ARE SET, THE JO(M WwiLL GENERATE AN INTERRUPT WITH VECTOR 234.
48; THE TAR (171376) HAS THE LOWER BYTE OF (SR ADDRESS (377).
4
603 6.3.5 W ~wRAP ARQUND TEST
L0 teRetteettestRRERIRRERRRRTY
605
406 THIS OPTION ALLOWS THE FIELD ENGINEER TO CONNELT MODULE M6010 TO
07 EITHER MS010 OR MS011,THEN |1 WRAPS AROUND A SET OF DATA PATTERNS( 125.252,377.0 ).
408 It SWITCH 146 N THE SOFTWARE SWITCH REGLISTER I35 SET ,IT witL
N9 LOGP ON THIS TEST UNTIL "HE OPERATOR TYPES (ONTROL (. EVERY SELECTED #& OF
$10 PASSES 17 WILL PRINYT PASS COUNT UNLESS SWITCH 13 IS SET.

(AR ERRORS WILL BE PRINTED INDICATING GOOD DATA,BAD DATA AND THE PASS # AY WHI(H
12 1T OCCURRED.

413

Q16

615 4.5.6 F <-FIELD TEST

L16 teeseeereney

617

618 ThE PURPOSE OF THlS TEST [S:

619 10 CGUTPUT ANY SELECTED DATA PATTERN T0O AN OUTPUT

&20 MODULE SPECIFIED BY OPERATOR.

6%1 B. TO MONITOR CATA FROM AN INPUT MODULE SPECIFIED BY OPERATOR,

&

42% A X R R R R R R R R R R R R R R AR R R 2R 2R R A A I TT

624 WARNING: THE FIELD ENGINEER MUST REALIZE THAT THIS IS THE ONLY TEST

425 THAT PERMI1S HIM TO OUTPUT DATA TO THE CUSTOMER'S WIRING.

626 THERE WItL BE VOLTAGE APPLIED TO CUSTOMER EQUIPMENT CONNECTED

&27 T0 THE OQUTPUT MODULE UNDER TEST.

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

4

632 R N R R PR R R Ry |

633 PROCEDURE :

&34 USER SELECTS THE ADDRESS Of THE MODULE UNDER TEST.

425 1F IT IS AN OUTPUT MODULE THEN:

L.’b

637 USER SELECTS AND OUTPUTS A DATA PATTERN,ONF BYTE AT A TIMEg,

438 TO THE MODULE.TYPE CONYROL/C 7O ABORT TEST,

4%9 AFTER ALL BYTES OF MOOULE HAVE BEEN SELECTED, USER MUST TYPE C(ONTROL/(

440 T0 GO BACK TO MONITOR.
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DOCUMENT SFu 0009
662 EXAMPLE .
663
&G4 TYFE ADDRESS OF Mu; 171xxx
645 TYPE ONE BYTE DATA PATTERN Yvy
QL6 (WHERE YYY IS A 8 BIT DATA PATTERN T0 OUTPUT.
Lot ALSO, THE REQUEST FOR DATA FOR QUTPUT WILL BE REPEATED UP 10
::g & TIMES OEPENDENT UPON MCDULE TYPE)
:2? If 1T IS AN INPUT MODULE THEN:
652 THE TEST MONITORS AND PRINTS DATA FROM MODULF INPUTS.
653 1T PRINTS EVERY BYTE ADDRESS OF THE MODULE WITH 1TS
654 CONTENT DURING THE FIRST PASS AND IT CONTINUES T0
655 MONITOR THE DATA WITHOUT PRINTING IT UNLESS A (HANGE
429 IN THE DATA OCCURED. TYPE CONTROL/C TO RETURN T0O MON]TOR.
&L
658 EXAMPLE :
659
660 TYPE ADDRESS OF MUT IRARS Y|
461 171XXX 2 YyYy
62 (WHERE YYY IS THE 8 BITS OF DATA READ FROM THE MODULE.
463 THE SECOND LINE OF THE MESSAGE WILL BE RFPEATED
L64 UP TO & TIMES, WITH INCREMENTING ADDRESS,
465 DEPENDING UPON MODULE TYPE,
466
467 4.3.7 L = SET PASS COUNT
L68 IR Ry I R R R N R R RN R TR X
669
4«70 TYPE THE OCTAL NUMBER OF $PASSATIONS FOR ALL TESTS.
71 DEFAULT NUMBER IS 1.
472 MAXIMUM NUMBER IS 177777
673
476
475 6.3.8 A630 DIGITAL TO ANALDG CONVERTER (DAC)
1,76 E XX R R R R R R X R R A X R R R N E N R R X E N YRR N K
77
478
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
483 A = CALIBRATION TEST
484 T = INTERNAL COMPARATOR TEST
4«85 D - D BIT TEST (LOGIC TEST)
686
487
agg £.3.8.2 D-BIT TEST
&
490 THE D=BI1T TEST (HECKS THE GENERIC CODE AND LOGIC PORTIONS OF Twt
91 MODULE ONLY. 1T DOES NOT EXERCISE ANY PORTION OF THE ANALOG
9?2 CIRCUITRY, THEREFORE, THE T-BIT TEST MUST BE RUN IN (CNJUNCTION
693 WITH THE D-BIT TEST TO INSURE PROPER MODULE OPERATION,
694
495
L96
497 4&.3.8.5 1 < INTERNAL C(OMPARATOR TEST

498
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4£.3.8.4

CAUTION: THI> TEST CAUSES VOLTAGES TO APPEAR ON THE

MODULE®'S OQUTPUTS WHICH MAY BE DANGEROUS TG THE (CUSTOMER'S
PROCESS. ALSO, OVERLCADS OR SHORT CIRCUITS IN THE FIELD WIRING

WOULD CAUSE A FAILURE OF THIS TEST. THEREFORE, THE /0

CABLE MUST Bt REMOVED FROM THE MGDULE UNDER TEST  BEFORE

PROCEEDING.

AR AR AR R AR AR R R AR AR A R R R R R R R R E R R N R E F R R R R R R R R R R R R N R R E RN R R R R ERSER N RRRER |

THE INTERNAL STATUS BIT TEST ACTIVATES THE ANALOG PORTION OF THE
MCOULE AND UTILIZES ANALOG (OMPARATORS 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
MCDULE'S VOLTAGE CQUTPUTS ARE NECESSARILY WITHIN CALIBRAT]ON.

WHEN AN ERROR 1S DETECTED, THE EXPECTED AND ACTUAL STATUS BITS

ARE PRINTED BY THE DIAGNOSTIC. THEY ARE PRESENTED IN RIGHT

JUSTIFIED FORM I.E. 0017 INDICATES THAT ALL BITS ARE SET. A

FAILURE IN ANY ONE CHANNEL WILL USUALLY CAUSE TWO STATUS BITS T0

?EBIE ggRgR AT DIFFERENT TIMES IN THE DIAGNOSTIC ACCORDING TO THE
L LOWw.

FAULTED STATUS BITS AFFECTED
CHANNEL

(H 0 S1 AND/OR S3

(H 1 S1 AND/OR S¢2

(H 2 S2 AND/OR S&

(H 3 S3 AND/OR S&

- TEST OR CALIBRATION PROCEDURE

NORMALLY THE DAC MODULE WILL BE CALIBRATED AND SEALED AT THE TIME
OF MANUFACTURE. FIELD RECALIBRATION SHOULD ONLY BE ATTEMPTED
WHEN THE CUSTOMER WISHES TO CHANGE THE CURRENT QUTPUT OPTION FROM
THE & TO 20MA RANGE TO THE O TO 20MA RANGE OR A MALFUNCTION IS
SUSPECTED., (THE MODULE 1S SHIPPED WITH THE & T0 20MA RANGE
SELECTED). BEFORE ATTEMPTING RECALIBRATION, IT ;S IMPORTANT T0
BECOME FAMILIAR WITH THE LOCAT]ON OF THE VAR]JOUS ADJUSTMENTS AND
POINTS WHERE THE TEST EQUIPMENT WILL BE ATTACHED. FOR THIS
INFORMATION REFER TO THE TABLE BELOW AND DRAWING D-UA-A630-0-0 OR
FlGUiES 6 THROUGH 10 AND TABLES & AND 5 OF THE A630 HARDWARE
MANUAL.

CHANNE L
J ! ¢ 3

sea 0010
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VOLTAGE OFFSET ADJUST
CURRENT GAIN ADJUST
CURKENT OFFSET ADJUST
CURRENT RANGE SWITCHESST
BERG PINS: VOLTAGE OuT

GND

CURRENT OuT

GND

SCREW TERMINALS: VOLTAGE OUT

GND
CURRENT QU1
GND

v WHEN CA{ IBRATING THE &-20MA RANGE, TMESE SWITCHFS MUST BE ‘OFF'

R3S
R36
R&4

£E78-3,

5

o ~N O WV 00 ~N O

FOR THE PARTICULAR CHANNEL
RANGE, THESE SWITCHES MUST BE 'ON' FOR THE

BEING CALIBRATED.

SWITCH E79-5 SHOULD BE 'ON' Al ALL TIMES.

R57 R79
R58 R8O
R66 R88
4 E78-1,2 E80
13 37
14 38
15 39
16 40
13 21
14 22
15 23
'6 24

BEING CALIBRAT

Be FORE BEGINNING CALIBRATION OF THE DAC MODU
EQUIPMENT ]S NEEDED:

DVM WESTON SHLUMBERGER MODEL 443 OR EQUIVALENT

EXTENDER MODULE  W904B
RESISTOR 5000HM, 0.01%, 0.3 WATT

REQUIRED FOR CURRENT CALIBRATION

DEC

ACCESS TO THE ADJUSTMENTS AND SWITCHES IS PERMITTeD BY PUTTING

PART NO. 13-09985-00

THE DAC ON AN EXTENDER MODULE. CAUTION:

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 CALJBRATION ROUTINE OF THE DIAGNOSTIC PROGRAM W!it
INTERACTIVELY LEAD THE O
REQUIRED STEPS. THE SPECIFIC COURSE OF ACTION AT EACH STEP IS

SYSTEMATICALLY AND

DETAILED  BELOW.

DETERMINED IF THAT PARTICULAR ADJUSTMENT NEEDS TO BE MADE BEFORE
ON THE ADJUSTMENT, THE A
(OMPLETE CALIBRATION

BREAKING THE SEAL
SHOULD NOw Bt SELECTED,

FOR EACH

ADJUSTMENT |1

B

SEQ 0011

R101
R102
R110
-3,4 £80-1,2
47
48
49
50
31
32
33
34

ED. FOR THE 0-20MA
PA'TICULAR C(HANNCcL

LE, THE FOLLOWING

THE SYSTEM MUST BE

PERATOR THROUGH THE
SHOULD FIRST BE

TEST AND CHANNEL #
OF TwWE SELECTED




o.“'o
DOCUMENT

613
614
615
616
(AR4
618
619
620
621
622
623
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CHANNEL WwiLL BE COMPLETED BEFORE CONSIDERING ANOTHER CMANNEL.

VOLTAGE REFERENCE ADJUST

THIS ADJUSTMENT IS COMMON TO ALL FOUR (HANNELS. [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 C(ONNECTOR OR PIN 6 OF THE SCREW TERMINAL ASStMBLY AND
THE ¢ LEAD TO E62, PIN 14, THE READING SHOULD BE +10.240v ¢-2Myv

1F THE READING 1S WITHIN SPECIFICATION TYPE CARRIAGE RETURN ((R),
OTHERWISE PROCEED AS FOLLNWS:

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.

SEY R135 futLY CLOCKWISE. USE SWITCHES E79-1 THRU &
IN ANY COMBINATION TO OBTAIN A READING AS CLOSE TO BUT LESS THAN
410,240 v AS POSSIBLE. THE EFFECTS OF THE SWITCHES ARE BINARILY
WEIGHTED WITH E79-4 BEING THE LEAST SIGNIFICANT. FINISH THE
ADJUSTMENT BY ADJUSTING R135 TO ACHIEVE A READING OF +10.240 .
WHEN DONE TYPE CARRIAGE RETURN ((R).

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

CHANNEL VOLTAGE OUTPUT ADJUST

REMOVE THE + LEAD OF THE VOLTMETER AND CONNECT TO THE SPECIFIED
VOLTAGE QUTPUT TERMINAL ON THE SCREW TERMINAL ASSEMBLY (SEE TABLE
ABOVE). REMOVE THe - LEAD OF THE VOLTMETER AND CONNECT [T 10 THE
SCREW TERMINAL JUST BELOW THE ¢ LEAD. BEFORE MAKING ANY
ADJUSTMENTS LOCATE THE VARILUS ADJUSTMENTS RELATED T0O  ThE
SLLECTED 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 J.000v «<-5Mv. IF Tt
READIV'G IS IN SPECIFICATION TYPE CARRJAGE RETURN (CR), OTHERWISE
ADJUST THE PROPER VOLTAGE OFFSET POTENT]JONETER. WHEN DONE TYPE
CARRIAGE RETURN ((R),

STEP 2: “HE READING SHOULD CHANGE T0O +10.230v += 40Mv, 1
READING 1S OUT OF SPECIFICAT]ON REPLACE THE MODULE, THERE IS NO
ADJUSTMENT FOR THIS STEP, TYPE CARRIAGE RETURN ((R),

(HANNEL CURRENT QuUTPUY ADJUST

THE DIAGNOSTIC WILL ASKk IF THE (CURRENT OUTPUT IS TQ0 Bt

SEa 0012
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DOCUMENT SEQ 0013
670 ’ CALIBRATED. IF NOT, TYPE °'N' 10 BYPASS THE REST OF THE
e’ PROCEDURE. IF IT IS TO BE CALIBRATED, TYPE 'y' TO PROCEED. THE
67¢ DIAGNOSTIC WILL THFEN ASK IF THE 4-20MA RANGE IS TO BE C(ALIBRATED.
673 IF 17 IS, TYPE *v', (HECK TO SEE THAT SWITCH E79-5 IS ON AND BOTH
674 OF THE SPECIFIED CURRENT RANGE SWITCHES FOR THAT (MANNEL ARE OFF.
675 (SEE TABLE ABOVE) A 'N' ANSWER WILL SELECT THE O-20MA RANGE. IN

THIS (ASE, TURN ON BOTH OF THE SPECIFIED CURRENT RANGE SWITCHES
FOR THAT CHANNEL AND SWITCH E79-5.

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

THE ADJUSTMENT OF THE CURRENT OUTPUT REQUIRES THME USE OF E]THMER A
S000HM, 0.01X% PRECISION RESISTOR (DEC PART NO. 13-09985-00) OR
ACCURATE CURRENT RANGES ON THE VOLTMETER. IF THE RESISTOR IS
AVAILABLE, CONNECT IT BFTWEEN THE SPECIFIED CURRENT OQuTPUT
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 DJUTPUT TERMINAL. IF CLRREN?
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 QR
20.000MA ¢- 10MA, IF THE READING IS IN SPECIFICATION TYPE
CARRIAGE RETURN (CR), OTHERWISE ADJUSYT THE PROPER C(URRENT GAIN
POTENTIOMETER. WHEN DONE TYPE CARRIAGE RETURN (CR).

STEP 2: THE VOLTMETER READING SHOULD CHANGE T0 +42.000v ¢-
SMv/4 ,000MA +<1CUA IF IN THE 4-20MA RANGE OR 9.BMy +<-S5My/19 SUA «
10UA 1F IN THE 0-20 MA RANGE. IF THE READING IS IN SPECIFICATION
TYPE CARRIAGE RETURN (CR), OTHERWISE ADJUST THE PROPER CURREN!?
OFFSEY POTENTIOMETER. WHEN DONE TYPE CARRIAGE RETURN ((CR),

THE DIAGNOSTIC WILL ASK IF THE CALIBRATION HAS BEEN REVERIFIED
AND THE ADJUSTMENT OFf E]THER POTENTIOMETER WILL AFFECT THE OTHER.
THIS IS NECESSARY BECAUSE STEPS 1 AND 2 ABOVE ARE [NTEREACTIVE
TYPE 'Y' ONLY IF STEPS 1 AND 2 (AN BE (OMPLETED SEQUENTIALLY AND
IN THAT ORDER WITHOUT ADJUSTING EITHER POTENTIOMETER. If E]THER
ADJUSTMENT WAS MADE ON THIS PASS, TYPE *N'. THE DIAGNOSTIC WILL
GO BACK TO STEP 1 OF THE CURRENT OUTPUT ADJUSTMENT. JHEN A °Y'
IS TYPED, CALIBRATICN OF THAT (HANNEL IS C(OMPLETE AND  Thwt
DIAGNOSTIC RITURN TO I7S STARTING POINT,

«.3.9 ADY4 ~ANALOG TO DIGITAL CONVERTER

([ EALARARAARARRARALRRARARARRRRRARRERRRRERENEES/

«.3.9.1 TuE PURPOSE OF TH]S PROGRAM jS TO PERFORM THE TESTS
OF THE AO1- WITH OPERATOR JNTERVENTION,

THE OPERATOR (AN (HOOSE ON® OF TAt FOLLOWING '#STS:
D = L0OGIC TEST

)
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727
728
729
7%0
7%
782
738
7%
73S
7%
7%7
738
7%9
740
741
742
765
744
765
746
767
748
749
750
751
752
75%
754
75%
756
757
758
759
760
761
762
7¢%
764
765
766
767
768
765
770
771
772
773
774
775
77¢
777
778
779
780
781
787
/8%
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£.3.9.°2

£.%1.9.3

«.3.9.4

(ALIBRATE AND VvERIFY OFFSET AND GAIN OF AQ14,AT56 OR A1S?

TEST Tut LINEARITY OFf TWeE (ONVERTER

(nE (& 1F CONVERTER SKIPS OR MISSES ANY OULTPUT (ODE “WMONOTONI(ITY TEST™
TEST IF A/D WORKS WITH A1S6 OR A1S57 myx

OPERATING PROCEDURES:

oJHEN ANALOG MODULE TEST IS SELECTED ]T1 PRINTS:

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

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

THE LOGIC TEST VERIFIES THE FUNCTIONALITY OF THE AOl& 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 FUNCTlONAL]TY
(HANNEL SELECTION
GAIN SELECT]ION
. VERIFY DIFFERENTIAL MODE FUNCTIONALITY
. CHECK 1F CONVERSION GETS DONE
. VERIFY FUNCTIONS USING T-BIT
SEY T-BIT AT 10(CM
SELECT (HANNEL FOR ¢,-,0R 0O REFERENCE MAINTENANCE vOL TAGE
VERIFY INDIVIDUAL OQUTPUTS
SET MAINTENANCE RAMP VOLTAGE
VERIFY THAT RAMP GOES FROM +10.240vV 10 =10.240v
. SET D-BIT AY JOCM
. VERIFY ZERO (4000) OQuTPUT
C(LEAR T-BIT AND D-BI1
. RETURN TO MON]IOR

LI I |

‘jr—'f\

[ RV o

R ole Xo QW)

(- CALIBRATE AND VERIFY A/D CONVERTER

10 ENSURE COMPLIANCE wlTH SPECIFICATIONS, THE vOLTAGE SOURCE USED IN
CALIBRATING THE AQ14 MUST HAVE BEEN ACCURATELY CALIBRATED WITHIN

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

IN ADDITION THE PERSONNEL DOING THE CALIBRATION SHOULD BE FAMIL:AR
WlTH THE PROCEDURES FOR ALIGNMENT OF PRECISION ANALOG EQUIPMENT,

IF YOU ARE NOT SURE OF THE FOREGOING, DO NOT ATTEMPT TO CALIBRATE
THE AQ14; 17S FACTORY CALIBRATION IS PROBABLY BETTER TWEN YOU

WiLL BE ABLE TO ACCOMPLISH,

IN THIS TEST OPERATOR SHOULD CONNECT HIS VOLTAGE SOURCE

10 THE INPUT OF THE AO014,A156 OR A157 MUX ON THE SELECTED C(HANNEL.
THE PROGRAM WILL MAKE B8 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.TO EX]Y THIS TEST TYPE LONTROL A OR (ONTROL (.

IN THE CASE OF THE A1S7 OPERATOR MUST ALSO SELECT THE GAIN.

R4l ADJUSTS THE JERC OF THE AQ14, THWIS 1S BEST DONE AT A (Dt

' T

SEQ 0014
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785
786
787
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789
790
791
792
793
794
795
796
797
798
799
R00
801
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803
804
BOS
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4.3.9.5

c 2
TRANSITION FOINT, SO THAT MORE RESOLUTION THEN TME C(ONVERTER
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
(AN BE OBTAINED AT A CODE TRANSITION POINT.
R&1 SHOULD ALWAYS BE ADJUSTED FIRST, USING AN INPUT VvERY (CLOSE TO ZEROC.
R31 CAN BE ADJUSTED WITH AN INPUT CLOSE YO EITHER FULL SCALE OR TC
OPTIMIZE ACCURACY FOR A PARTICULAR APPLICATION, AT ANY
POINT IN THE INPUT RANGE SUFFICIENTLY FAP FROM ZERO.
FOR GREATEST AVERAGE ACCURACY OF AN EXPANDED SUBSYSTEM,
THE AO14 SHOULD BE CALIBRATED WITH AN INPUT APPLIED THROUGM
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 A014 ALONE QuT OfF SPEC.
JERO ADJUSTMENT -
1. APPLY =2.5 My TO THE SCREW TERMINALS OF THE SELECTFD
CHANNEL AND START THE CALIBRATION TEST.
2. VERLIFY THAT THE OCTAL PRIMTOUT VARIES BETWEEN 003777 AND 004000.
A SO = 50 DISTRIBUTION WOULD BE IDEAL, BUT THIS IS NOT
USUALLY OBTAINABLE. IF NECESSARY, ADJUST R&T(LOWER POT)
UNTIL THE PRINTOUT VARIES PER THE ABCOVE. THIS ADJUSTS
THE TRANSI1ION POINYT FROM 0.0 Mv TO -5.0 My, (ONE LSB.)
3. APPLY +2.5 MV TO THE SAME (HANNEL AND VERIFY THAT THE PRINTOULT
1S 004000 OR 004001. VARIANCr IS NOT REQUIRED, BUT
IS ACCEPTABLE BETWEEN THESE TWO VALUES.
GAIN ALJUSTMENT -
1. APPLY A VOLTAGE OF +10.2325v (FutL SCALE MINUS HALF LSB)
TO THE SELECTED CHANNEL AND START THE CALIBRATION TEST,.
Z. VERIFY THAT THE PRINTOUT VARIES BETWEEN 007776 AND 007777.
1F NECESSARY ADJUST THE GAIN POT P31 UNTIL THE PROPER
PRINTOUY 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 VALLUES.
L= LINEARITY TEST

THIS IS A LINEARITY AND NOISE MEASUREMENTY TEST USING
10v TEST RAMP _BEFORE RUNNING THIS TEST LOGIC TEST MUST Bt RUN.

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

8. COMPARES # Of CONVERSIONS FOR EACH STATE WITH LOW LIMIT
AND HIGH LIMIT AVERAGES

LOW LIMIT AVERAGE = AVERAGE/2-1
HIGH LIMIT AVERAGE = AVERAGE +AVERAGE/2+1
(. STORES UP T0 20 ERRORS IN MEMORY, PRINTS ERROR MESSAGE [f
# OF CONVERSIONS FOR ANY STATE 1S BELOW THE LOW tIMIT OR ABOvVE
THE HIGH LIM]IT AND RETURN 10O MON]TOR

FOR EXAMPLE :

SEQ 0015
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841
842
843
8446
BLS
8Lt
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861

862
863
864
865
866
867
868
869
870
871

872
873
874
B75
876
R??
878
879
880
881

882
883
884
8BS
88s
887
883
889
R0
891
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6.3.9.6

4.3.9.6

LINEARITY TEST ERROR
1STPNT  MIN MAX WAS(# OF CONVERSIONS)
7770 & 12 3
4000 & 12 13

IN "HE EXEMPLE THE STATE 7770 WAS 100 NARROw AND THE

>TATE AT 4000 (Ov) WAS TGO WIDE.

D. PRINTS A MESSAGE ‘'TOO MANY ERRORS'® FOR 20 ERRORS OR MORE
AND RETURN TO MCGNITOR

E. PRINTS A MESSAGE "'END Of RAMP'' |F 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 7O READ EVERY POSSIBLE STAIE THR)
THE RAMP AT LEAST ONCE STARTING FROM THE BOTTOM (-10.240),G0ING
UP THE RAMP (+10,240) AND THEN DOWN T0 (-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 1F ANY ERROR IS FOUND.
2. PRINT ERRORS A’ THE END OF THE RAMP,IF LESS THAN 20 ERRORS FOUND.
THE FRRORS OCCUR IF THE PROGRAM DETECTS ANY STATE THAT S MISSING
OR ANY NOISE THAT 1S MORE THEN 2 BITS.

EXAMPLE: OUT OF RANGE BY TwO BITS
GDDAT BDDA1 RAMP(UP=0,DOWN=1)
0 P 0 GOING UP THE RAMP
7776 7774 i GOING DOWN THE RAMP

&. PRINTS A MESSAGE ''TO0 MANY ERRORS' FOR 20 ERRORS OR MORE AND
RETURN TO MONITOR.
5. PRINTS A MESSAGE ''END OF RAMP'® FOR NO ERRORS FOUND

6. OPERATOR TYPES (NfR A TO TERMINATE ERRORS PRINTOUT AND PETURN TO MON]TOR,

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 [T IS
A156 SINGLE ENDED,A156 DIFF MODE OR A157 AND [T (HECKS 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)

SEQ 0016
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893
894
895
896
897
898
899
900
901

902
903
904
905
906
907
908
909
910
911

912
913
914
915
916
917

918
919
929
921
922
923
924
925
926
27
978
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000174
000176

000200
000100
00G102
000042
000046
00204

000000

000174
000000
000000

000137
000100
040554
000107
000340
000042
001000
000046
006660
000204
000137

001100
000004

000011
000012
000015
000200
177776
177776
127774
177772

004366

004676

4.3.10 1 - SET SOFTWARE SWwITCH REGISTER
TYPE THE OCTAL NUMBFR TO BE LOADED TO SWREG

100000 = MALT ON cERROR
40000 - LOOP ON TEST
20000 <« INHIBIT ERROR AND END OF PASS PRINT

¢.3.11 (ONTROL ¢

TYPING CONTROL C CAUSES THE PRESENT TEST TC BE ABORTED
AND PROGRAM RETURNS TQO THE MONITOCR.

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

4L.3.12 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.

SBTTL TRBP CATCHER

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

=174
DISPREG: .WORD O ;;SOFTWARE DISPLAY REGISTER
SWREG: .WORD O ;:SOF TWARE SWITCH REGISTER
LSBTTIL  STARTING ADDRESS(ES)
0 JMP A#START ;;JUMP T0 STARTING ADDRESS OF PROGRAM
.=100
NOCLK
.=102
34C
Y.
HALTY
. 4o
LOGIC
.=204
JMP SETCLK

LSBTTL BASIC DEFINITIONS
;*INJTJAL ADDRESS OF THE STACK POINTER sve 1100 #we

STACk= 1100

SCOPE = 101

;*MISCELLANEQUS 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 ; ;PROCESSOR STATUS WORD

PSW = PS

STKLMI= 177774 ;o STACK LIMIT REGISTER

PIRQ= 177772 ; sPROGRAM INTERRUPT REQUEST REGISTER

SEQ 0017

—— o e —
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BASIC DEFINITIONS

177570
177570

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

000000
000040
000100
000140
002200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001
601000
000400
000200
000100
200040
000020
000010
000004
000002
000001

100000
040000
020000
610000
004000
002000
001000

DSWR= 177570 : ;HARDWARE SWITCH REGISTER
DDISP= 177570 ; ;HARDWARE DISPLAY REGISTER
;*GENERAL PURPOSE REGISTER DEFINITIONS

RO= 10 :;GENERAL REGISTER
RY- 21 ;GENERAL REGISTER
RZ= b 94 ; GENERAL REGISTER
R3- X3 : GENERAL REGISTER
RG - %4 ; ;GENERAL REGISTER
RS 15 ;;GENERAL REGISTER
R6= %6 ;:GENERAL REGISTER
R7 X7 ;;GENERAL REGISTER
SP- 16 ::STACK POINTER
PC- ' ¥4 ; :PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS

PRO 0 ;:PRIORITY LEVEL O
PRT1- 4() ;:PRIORITY LEVEL 1
PRZ2- 100 ;;PRIORITY LEVEL 2
PR3= 140 ;:PRIORITY LEVEL 3
PR& = 200 ::PRIORITY LEVEL &
PRS= 240 ::PRIORLTY LEVEL S
PR6= 3C0 ::PRIORITY LEVEL 6
PR7= 340 ::PRIORITY LEVEL 7
;*"'SWITCH REGISTER® SWiTCH DEFINITIONS
SWwi15= 100000

SWis= 40000

Swid= 20000

SWie= 10000

SWil= 4000

Swi0= 2000

SWw09= 1000

Swo8= 400

swo7= 200

SW06+= 100

SW05= 40

oW04= 20

SWC 3= 10

SW02= 4

sSwol= 2

S E i

SW9 - SW09

SW8 = SWw08

Sw7 - Swo7

SWé = SWw0e6

SWS = SW05S

SWi = Swi4

SW3 - Swi3

Sw? z Swi2

Swl = SWo1

Swo = SW00

:«DATA BIT DEFINITIONS (BITOQ "0 BI1119)
BIT15= 100000

BIT14= 40000

BI113= 20000

BiT12= 10000

BIT11= 4000

BI1110- 2060

B1109- 1000

Sea 0018
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BASIC DEFINITIONS

G29
Q30
931
932
91
934
9135
936
937
1000
103¢
1039
1040

000400 BITOB- 400

000200 BIT07- 200

000100 BIT06= 100

000040 BIT05= 40

000020 B1104= 20

000010 BIT03- 10

00006+ BIT02: &

000002 BI101= 2

000001 BIT00: 1

001000 BIT9 = BI109

000400 BI18 = BITOB

000200 BIT? = BITO7

000100 BITe - B1106

000040 BITS B1105

000020 BITA = BI1T04

00010 BIT3 = 81103

000004 BIT2 = B1102

000002 BITT = 81101

000001 BITO = 81100
;*BASIC *'CPU'" TRAP VECTOR ADDRESSES

000004 ERRVEC= 4 ;;TIME OUT AND OTHER ERRORS

000010 RESVEC= 10 :;RESERVED AND ILLEGAL INSTRUCTIONS

000014 TBITVEC=14 SLUTUBIT

000014 TRIVEC= 16 S TRACE TRAP

000014 BPTVEC= 14 : 'BREAKPOINT TRAP (BP1)

000020 I0TVEC= 20 s INPUT/OUTPUT TRAP (10T) #+SCOPE*+

000024 PWRVEC= 26 ::POWER FAIL

000030 EMTVEC= 30 ::EMULATOR TRAP (EMT) «+ERRQOR+®

000034 TRAPVE (=34 ::TRAP'" TRAP

000060 TKVEC= 60 ::TTY KEYBOARD VECTOR

000064 TPVEC= 64 ::TTYy PRINTER VECTOR

000240 PIRQVE (=240 ::PROGRAM INTERRUPT REQUEST VECTOR
_SBTTL BIT DEFINITIONS

000200 FBIT=B117 :FLAG BIT

060100 EBIT=BI16 : INTERRUPT ENABLE

000040 MBIT=81T5 :MAINTENANCE INTERRUPT

000020 DBIT=BIT4 :1/0 DISABLE BIT

000010 TBIT=BIT13 ;TEST BIT, INVERTS 1/0 BITS

000004 GBIT=B] 12 :GENERIC CODE ENEBLE

000002 (BIT=BIT1 *CLEAR 1/0

000001 RBIT=8110 :RIF BIT, CLEARS I/0 INTERRUPI

001100 .=1100
.SBTTL APT PARAMETER BLOCK
;.‘ttiltt"l"'i'".'"ttl’"tl"it"'i"'lt"ltt!tttll!ttttt'!llt'ti
SSET LOCATIONS 24 AND 44 AS REQUIRED FOR API
::'l'.'l'."""""t""""‘"'I"""k'itti"t't.ili"'.l'!"i

001100 $X=.  ;;SAVE CURRENT LOCATION

000024 =24 ::SET POWER FAIL 1O POINT TO START OF PROGRAM

000024 000200 200 S:FOR APT START UP
000044 =44 ::POINT TO APT INDIRECT ADDRESS PNTR.
0006064 001100 SAPTHDR ::POINT TO APT HEADER BLOLK
001100 .=.8X  :iRESET LCCATION COUNTER

e il AR AR RS R R R R R R ARl R RN R AR R R R REENEXEAREEERE]

SSETUP APT PARAMETER BLOCK AS DEFINED IN THE APT=PDP1' DIAGNOSTI.
CINTERFACE SPEC.

SEQ 0019
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AFT PARAMETER BLOCK

001100 $APIHD:
001100 000000 $HIBTS:
001102 001202 $MBADR:
00110« 000120 $TSTM:
001106 000600 SPASTM:
001110 000600 SUNITM:
001112 000052

.WORD
.WORD
.WORD
.WORD
.woen
.WORD

H 2
SEQ 0020
0 ::Tw0 HIGH BITS OF 18 BIT MAILBOX ADDR.
SMA]L :ADDRESS OF APT MAILBOX (BITS 0-15)
120 ;2RUN TIM OF LONGEST TEST
600 ::RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
600 ;:ADDITIONAI RUN TIME (SECS) GF A PASS FOR EACH ACDITIONAL UNIT

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

001202
001202
001204
001206
001210
001212
001214
001216
001220
001222
001222
001223
001224
001226

001114

0060060
000
000

000000

000000

000000

(00000
000
001

000000

000000

009000

000000

000000

000000

000000
000
000

000000

177570

177570

177560

177562

177564

177566
000
00
012
000

000000
077
015
012

000000
000000
000000
000000
000000
000000
000000
000000

000
000
000000
000000

000

.SBTTL COMMON TAGS

::t"""""'.t"."""'."'.'.'.t't""""'"'."'."'.'li'!t

:*THIS TABLE CONTAINS VARIOU'S COMMON STORAGE LOCATIONS
;*USED IN THE PROGRAM,

21114
$CMIAG: ::START OF COMMON TAGS

.WORD 0
$TISTNM: _BYTE O : :CONTAINS THE TEST NUMBER
$SERTLG: .BYTE O ; ;CONTAINS ERROR FLAG
$ICNT: _WORD O ;;CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD 0 ; ;CONTAINS SCOPE LOOP ADDRESS
SLPERR: .WORD O ;;CONTAINS SCOPE RETURN FOR ERRORS
$ERTTL: .WORD O ; ;CONTAINS TCTAL ERRORS DETECTED
$ITEMB: .BYTE O ;;CONTAINS 1TEM CONTROL BYTE
$SERMAX: .BYTE 1 ;s CONTAINS MAX, ERRORS PER TEST
$ERRP(: .WORD O ;;CONTAINS PC OF LAST ERROR INSTRUCTION
$GDADR: .WORD O ;;CONTAINS ADDRESS OF 'GOOD' DATA
$BDADR: .WORD 0 ;;CONTAINS ADDRESS OF °'BAD' DATA
$GDDAT: .WORD O ; :CONTAINS °"GOOD' DATA
$BDDAT: .WORD O ;;CONTAINS 'BAD* DATA

LWORD 0 : ;RESERVED--NOT T0O BE USED

.WORD 0
$AUTOB: .BYTE O :;AUTOMATIC MODE INDICATOR
$INTAG: .BYTE O :; INTERRUPT MODE INDICATOR

.WORD O
SWR: .WORD DSWR :;ADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP : ;ADDRESS OF DISPLAY REGISTER
$7KS: 177560 ::1TY XKBD STATUS
$1KB: 177562 :;TTY KBD BUFFER
$TPS: 177564 ;:TTY PRINTER STATUS REG. ADDRESS
$TPR: 177566 ;:TTY PRINTER BUFFER REG. ADDRESS
$NULL: .BYTE 0 ;:CONTAINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 ;;CONTAINS # OF FILLER CHARACTERS REQUIRED
$FILLC: .BYTE 12 ;s INSERT FILL CHARS., AFTER A ''LINE FEED'
$1PFLG: ,BYTE O ::'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
$ESCAPE:0 :;ESCAPE ON ERROR ADDRESS
$QUES: .ASCLY 72/ .;QUESTION MARK
$CRLF: LASCII <15> ;;CARRJAGE RETURN
$SLF: LASCIZ A ;;LINE FEED

;"'t'l’"t""t"""""'!"""i""'l"l'.'."'!.t"'l".'.t"'!

LSBTTL  APT MAILBOX-ETABLE
""'.."""""‘""'.'f"""'"'."'..'."".l"'..'lll’l"'l""
.EVEN

SMAIL: ;s APT MAILBOX

$MSGTY: .WORD AMSGTY ;;MESSAGE TYPE CODE
$FATAL: .WORD AFATAL ;;FATAL ERROR NUMBER
$TESTN: .WORD ATESTN ;;TEST NUMBER

$PASS: .WORD APASS ;s PASS COUNT

$DEVCT: .WORD ADEVCT ;.DEVICE COUNT

$UNIT: .WORD AUNIT :: 170 UNIT NUMBER
$MSGAD: .WORD AMSGAD ; ;MESSAGE ADDRESS
$MSGLG: .WORD AMSGLG ; ;MESSAGE LENGTH
$ETABLE : ;;APT ENVIRONMENT TABLE
$ENV: .BYTE AENV ;cENVIRONMENT BYTE
$ENVM: _BYTE AENVM ; ENVIRONMENT MODE BITS
$SWREG: .WORD ASWREG ;;APT SWITCH REGISTER
$USWR: .WORD ALSWR JoUSER SWITOHES

SEQ 0021
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APT RAILBOX-ETABLE
001230 000000 $CPUOP:
001232 000 SMAMS T :
001233 000 SMTYPI:
001234 000000 $MADR1:
001236 000 $MAMS? :
001237 000 SMTYP?2:
001240 000000 $MADRZ :
001242 000 SMAMS3:
001243 000 $SMTYP3:
001244 000000 $MADR3:
001246 000 $MAMSS :
001247 000 SMTYP4:
001250 000000 $MADRS :
001252 000000 $VECT1:
00125¢ 000000 $VECTZ:
001256 000000 $BASE :
001260 000000 $DEVM:
001262 000000 $(DW1:
001264 000000 $(DW2:
001266 000000 $0DWO:
001270 000000 $DDW1:
001272 000000 $DODWZ
001274 000000 $DDW3:
001276 000000 $0DW4 :
001300 000000 $DDW5 :
001302 000000 $DDWE:
001304 000000 $DDW/:
001306 000000 $O0DW8:
001310 000000 $DDWY:
001312 000000 $DDW10:
001314 000000 $ODW1 N :
001316 000009 $PDW1Z:
001320 000000 $ODW13:
001322 000000 $DDW14:
001324 000000 $DDW15:
001326 SETEND:
001326 ATABL :
001566 BTABL:
002026 000141 GENER:
002030 000121
002032 000122
20203« 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

AMAMST
AMTYP1

AMADR1

AMAMS?
AMTYP?
AMADR?
AMAMS3
AMTYP3
AMADR3
AMAMSS
AMTYPS
AMADRS
AVECT
AVECT?
ABASE
ADEVM
ACDWI
ACDW2
ADDWO
ADDWI
ADDWZ2
ADDW3
ADDW4
ADDWS
ADDW6
ADDW7
ADDWS
ADDWO
ADDWI10
ADDW11
ADDW12
ADDW13
ADDW14
ADDW15

YPE ,OPTIONS
-11=CPU TYPE
1/06=01,11/05=02,11/20=03,11/465-04,11/45:=05
1/70=06,PDQ-07,0=10
T 10=REAL TIME CLOCK
T 9=fLOATING POINT PROCESSOR
T 8=MEMORY MANAGEMENT
;;HIGH ADDRESS,M.S. BYTE
;:MEM, TYPE,BLK#
MEM.TYPE BYTE -= (MIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=C0?
500 NSEC M0S-=003
;;HIGH ADDRESS,BLK#!
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOwW OF °"'TYPE'" ABOVE
::H1GH ADDRESS,M.S. BYTE
JoMEM_TYPE ,BLKAN?
s MEM.LAST ADDRESS.BLK#?
;;HIGH ADDRESS,M.S.BYTE
;sMEM.TYPE ,BLKA#3
;MEM.LAST ADDRESS.BLKA3
;:HIGH ADDRESS,M.S.BYTE
;sMEM.TYPE ,BLK#G
oMEM_LAST ADDRESS.BLKAG
;o INTERRUPT VECTCR#1,BUS PRIORITYM
;;INTERRUPT VECTOR#Z2BUS PRIORITYR®R?
; ;BASE ADDRESS OF EQUiIPMENT UNDER TEST
:;DEVICE MAP
;s CONTROLLER DESCRIPTION WORDM
:;CONTROLLER DESCRIPTION WORDAN?
;sDEVICE DESCRIPTOR WORDA0

P
|
1
1
10=RE
L

Bl
BI
Bl

:;DEVICE DESCRIPTOR WORDA!

;;DEVICE
;:DEVICe
:.DEVICE
;.OEVICE
;.DEVICE
..DEVICE
:.DEVICE
:.DEVICE
;.DEVICE
;;DEVICE
;.DEVICE
;.DEVICE
.:DEVICE
;.DEVICE

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

WORDA?
WORDA3
WORD A4
WORD#S
WORD#6
WORDA7
WORDA8
WORD#9
WORD#10
WORD# 11
WORD# 12
WORDN13
WORD# 14
WORDA15

:TABLE A=ADDRESSES OF 1/0 MODULES

;TABLE B=GENERIC CODES OF THIS MODULES
;GENERIC CODE FOR NONISOLATED DC 32 BITS IN
;GENERIC CODE FOR NONISOLATED DC 16 BITS IN
;GENERIC CODE FOR ISOLATED DC 16 BITS [N
;GENERIC CODE FOR AC 8 BITS IN

:GENERIC CODE FOR NONISOLATED DC 32 BIYS 0Oul
;GENERIC CODE FOR ONESHO! 16 BITS QUT
;GENERIC CODE FOR ISOLATEC DC 8 BITS QU
;GENERIC CODE FOR AC 8 BITS OUT

SEG 0022




- o
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APT MAILBOX-ETABLE SEQ 0023
002066 000123 .WORD 123 :16 BIT TTL COMPATABLE ISOLATED INPUT
002050 000043 .WORD 43 ;32 BIT TTL COMPATABLE NONISOLATED OUTPUT
002052 000144 .WORD 144 ;MS5014 INPUT COUNTER MODE 1
002054 000145 .WORD 145 ;M5014 INPUT COUNTER MODE 2
002096 000146 .WORD 146 :M5016 INPUT COUNTER MODE 3
002060 000147 .WORD 147 ;M5016 INPUT COUNTER MODE &

002062 000142 .WORD 142 ;M5016 QUAD 8 BIT COUNTER/PRESCALAR
002064 000044 . WORD L4 :M6016 DUAL 16 BIT OUTPUT COUNTER/PRESCALAR DAUGHTER
002066 000044 LWORD 44 ;6670 MOTHERBOARD

002070 000261 .WORD 261 :GENERIC CODE FOR FOUR CHANEL DAC
002072 000321 .WORD 321 :A/D SINGLE ENDED

00207« 000301 .WORD 301 JA/D DIFFERENTIAL MODE

002076 000000 WORD O

002100 0050190 myt: LWORD 5010

002162 00501 .WORD 50N

002104 005012 .WORD 5012

002106 005013 LWORD 5013

002110 006010 .WORD 6010

002112 00601 .WORD 6011

C02114 006012 LWORD 6012

002116 006013 .WORD 6013

002120 005012 .WORD 5012 :M5012-vA

002122 006010 .WORD 6010 ;M6010-YA

002124 005014 .WORD 5014 :M5014

002126 005014 .WORD 5014 :M5014

002130 005014 .WORD 5014 .M5014

002132 005014 .WORD 5014 :M5014

002134 005016 LWORD 5016 :M5016

002136 006014 .WORD 6014 ;M6014

002140 000670 .WORD 670 ;G670

002142 000630 LWORD 630

002147 000014 .WORD 14

002146 000014 .WORD 14

002150 011242 MODUL: .WORD M5010 sTHIS TABLE HAS ADDRESSES OF 1/0 SUBRUTINE
002152 012670 LWORD M50

002154 013520 .WORD  M5012

0C215% 01134¢ .WORL  M5013

002160 012006 .WORD M6010

002162 012372 .WORD M6011

002164 012200 .WORD M6012

002166 012200 .WORD M6013

002170 013520 .WORD  M5012 :M5012-YA SAME A M5012

002172 012006 .WORD M6010 :M6010=-YA SAME AS M6010
002174 010402 LWORD  M5014 :INPUT COUNTER

002176 016402 .WORD mM5014 ; INPUT COUNTER

002200 016402 LWORD  M5014 ; INPUT COUNTER

002202 016402 LWORD  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 (03223%6 .WORD ADTST

002216 032236 .WORD  ADTST

002220 000000 LWORD O

002222 000000 YLOOP: .WORD O

002224 000000 MXNUM: LWORD 0

002226 000000 DBUFF: L,WORD O
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APT MATLBOX-ETABLE SEQ 0024
002230 000000 LMWORD O
002232 129 PATT: .BYTE 125
002233 252 .BYTE 252
002234 377 BYTE 377
002235 000 BYTE O
002236 000042 XXDP: JMORD 42
002240 0000C0 $MUT : LMWORD 0
002242 000000 BYINUM: _WORD O ;NUMBER OF BITES OF /0
002244 000000 TADDR: .WORD O ;ADDRESS OQF MuT
002246 000000 TADDRY: .WORD O
002250 000000 TBADDR: .WORD 0
002252 000000 COSADR: .WORD O ;SECOND ADDRESS OF COS MODULE
002254 00C000 DMUT: LMORD 0 ;D1GITAL MODULE UNDER TEST
002256 000000 LONGIN: .WORD O
002260 177546 CLKADR: .WORD 177546
002262 171377 (SR: LWORD 171377
002264 171376 1AR: .WORD 171376
002266 000234 VECTO: .WORD 234
002270 000236 VECTOA: .WORD 236
002272 000000 VECT1: .WORD O
002274 000000 VECT1A: .WORD O
002276 171000 BASE : LWORD 171000 ;FIRST 170
602300 000000 (LK: .WORD O
002302 000000 NORAMP: ,WORD 0
002304 000000 TEMP: WORD O
002306 000000 RERROR: .WORD O
002310 000000 XXX : LMWORD O
002312 000000 AFLAG: .WORD O
002314 000000 TEMPI: .WORD O
002316 000000 INTDAT: ,WORD O
002320 000001 PASCNT: .WORD 1
002322 000100 (LKVC: .WORD 100
002324 000102 (LKVCA: .WORD 102
002326 032130 MOD: .WORD  F5010
002330 032130 LWORD FS5011
002332 032142 .WORD F5012
002334 032154 LWORD  £5013
002336 032166 .WORD 6010
002340 032222 LWORD  F601
002342 032206 .WORD  F6012
002344 032206 .WORD  F6013
002346 032142 WORD 5012 ;M5012-YA
002350 032166 LWORD  £6010 :M6010-YA
002352 000000 .WORD O
002354 000060 KBVEC: .WwORD 60
002356 000000 (HNUM: _WORD O
002360 000000 (HO: LWORD 0
002362 000000 (H1: .WORD 0
002364 000000 (H2: WORD O
002366 000000 (H3: LWORD 0
002370 000000 (H&4: .WORD O
002372 000000 DCHAN: .WCRD O
002374 000000 XCHAN: ,WORD O
002376 000000 VCHAN: .WORD O
002400 000009 JCHAN: ,WORD (
002402 171000 LDATAQ: .WORD 171000
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APT MAILBOX-ETABLE

002404
002406
002410
002412
002414
002416
002420
002422
0024264
002426
002430
002432
0C2434
002436
002440
002442
002444
002446
002566
002706
003026
003030
G03032
003034
003036
003040
003042
003044
003046
003050
003052
003054
003056
003060
003062
003064
003066
003070
0n3072
003074
003676
005100
003102
003104
003106

003136

000000

000000
000000
000000
000000
177777
000000
000000
0000G0
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

PAGE 8-4
HDATAQ: .WORD
LDATALl: _WORD
HCATAY: _WORD
LDATAZ: .WORD
HDATAZ: .WORD
LDATAS: .WORD
HDATAZ: .WORD
KOUNT: .WORD
ACOUNT: _WORD
BCOUNT: ,WORD
CCOUNT: .WORD
ANSW : .WORD
DCOUNT: .WORD
(ONV: .WORD
DATALO: .WORD
CONV(T: .WORD
ECOUNT: .WORD
RAMP1: .BLKW
RAMP?: .BLKW
RAMP3: _BLKW
BLAST: _.WORD
LAST: .WORD
LASTCN: .WNRD
ROTPAT: .WORD
ROTFLG: .WORD
TEMP2: O
TEMP3: 0
TEMP4L: O
TEMPS: O
GBITE: O
STAT1: 0
STAT2: O
LBYTE: O
HBYTE: O
GAINTB: .WORD

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
GAIN: .WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
ST1SAV: ,WORD
ST2SAV: .WORD
ACNIH: O
ACNTL: 0
B(NTH: O

40.

;TABLE Of A157 GAINS

; CORRESPONDING OCTAL VALUES 10 BE
:LOADED INTO THF GAIN REGISTER OF A157

;STATY SAVE
;STATZ SAVE
;HIGH BYTE ADDRESS OF COUNTER A
sLOW BYTE ADDRESS OF COUNNTER A
sHICH BYTE ADDRESS OF (OUNTER 8

SEQ 0025
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APT MALILBOX-ETABLE

003140
003142
003144
003146
003150
003152
003154
003156
0035160
003162
003164
003167
003172

000000
000000
000000
000000
000000
000000
0000GY
000000
000000
000000

000

00?2

003

001
002
004

001
003

BCNTL:
CTRSH:
CIRSL:
(NUM:
NUM:
VAR]:
XLOOP:
TEMPR:

RETURN:
AVRSAV:
AVRIBL :

JEVEN

OOO0OUOOOOOO

LBYTE

]

SE0 0026

.LOWw BYTE ADDRESS Of COUNTER B
;COUNTER UNDER TEST HIGH BYTE ADDRESS
;COUNTER UNDER TEST LOW BYTE ADDRESS
;COUNTER NUMBER

0"."2'2050504




c.‘l‘q

1242
12453
1264
1245
1246
12647
1248
1249
1250
1291
1252
1253
1254
12°5
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269

il ol
rono
~N -~
—_

el ) il el el il il il i
L], W1 VY, U1 U1, V1, VY, V] V)
NNSN NN NN

(o RV W SV W)

80

QACRD MI110  20-#EB-79 11:22 PAGE 10
twENR POINTER TABLE

00317«
003174
003176
003200
003202
003204
003206
003210
003212
003214
003216
003220
003222
003224
003226
003230
003232
00323«
003236
003240
003242
003244
003246
003250
003252
003254
063256
003260
003262
003264
003266
003270
003272
003274
003276
003300
003302
003304
003306
003310
003312
003314
003316
003320
00%:22
003324
003326

045250
065461
061450
000000
0465277
045461
061450
000000
045512
000000
000000
0060020
045543
045461
061450
000000
04557
045611
061464
000000
045644
0465461
061450
000000
045713
045730
061430
000000
046000
000000
000000
000000
046033
045730
061430
000000
046071
045611
061464
000000
046121
000000
000000
000000
0461067
000000

.S8TY

;*NOTEY:
;eNOTE?:

ERROR POINTER TABLE

c*THlS TABLE (ONTAINS THE INFORMATION FNOR EALH ERROR THAT (AN O{(UR.

;*THE INFORMATION |S OBTAINED BY USING THE INDEX NUMBER FOUND [N

s*LOCATION STTEMB. T415 NUMBER INDICATES WHICH JTEM IN THE TABLE 1S PERTINENT,

tm
NK
D1
Dt

Em
DH1
DAR
0
Eme
Du
D11
0
gEm3
0
0
0
EMe
DH1
DR R

EMmS
DHS
D15

M6
W1
D11
Em7
DH?
D17

Emo

EMi
DHT
D17

Em12

Em13

OMO OO

IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP().
EACH TTEM IN THE TABLE CONTAINS & PGINTERS EXNPLAINED AS FOLLOWS:
ssPOINTS TO THE ERROR MESSAGE
;:POINTS TO THt DATA HEADER
;;POINTS 10 THE DATA
. POINTS 10 THE DATA FORMAT

-

SEQ 0027
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tkROR POINTER TABLE

1288
1¢89
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306

—ld
W
OO
0o~

— et e s et —a )
VPN =00

el b womh 8 e el d el el e o o el e e i ) el ) e e d i d —d cwd ol wed ied cod b o B ed e ood emd
L el b ol ah el a Ao AV AN LW RV LV RV AV QW RV vV QW SV L N VLV v v LV IV IV R IV IV W IV T IV YV IV Y]

S5 B8N AN N N N NN NANTUORO PRI PO RN TV N RO N et et s
RV 1 VR TRVl L NTe JUIP FVLVE Yo Rlele N1, JUNLEFIT VT o RVe Yo - LAY, 3

003330
003332
003334
003336
003340
003342
003344
003346
003350
003352
003354
003356
003360
003362
003364
003266
003370
003572
003374
003376
003400
003402
003404
003606
003410
003412
003414
Q03416
003420
003422
003424
003426
003430
003432
003434
0034 3¢
003440
00344/
003444
003446
003450
003452

003454
003456
003460
003462

003464
003466
003470
003472

003474
003476
003500
003502

000000
000000
0646232
000000
000000
000000
046275
0656461
061450
00000C
0645713
045730
061360
000000
046340
045730
061400
000000
046372
066434
061500

.000000

066460
000000
000000
000000
046534
046571
061420
000000
046664
000000
00000C
000000
047550
000000
000000
000000
055312
045611
061464
000000

055246
045611
0616464
000000

056050
056112
061512
000000

061105
061235
061670
000000

=
~o
N

(U RV, 1, V]
o

OQOOMOOOMOOO
—~ X X

EM27
DHS
D15

EMm3Q
DH30
D130

.51
DH31
D131

SEQ 0028

———— o

]
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ERROR POINTER TABLE

1345
1366
1347
1348
1349
1350
1351

1352
1353
135¢
1355
1356
1357
1358
1399
1360
1361

1362
1363
1364
1365
1366
1367
1368
1369
1370
1371

372

NN NN
O ~NO N

LN LN LN AN N U U LN AN NN N N
000000 MMOD N~

003504
003506
003510
003512

003514
003516
003520
003522

003524
003526
003530
003532

003534
003536
003540
003542

003544
G03546
003550
003552

00355¢
003556
003560
003562

003564
003566
003570
003572

003574
003576
003600
003602

003604
003606
003610
003612

003614
003616
003620
003622

003624
003626
003630
003632

063634

061160
061235
061670
000000

055365
055610
061526
000000

055657
055744
061550
000000

056157
045730
061430
000000

056230
045611
0614664
000000

056276
045611
061464
000000

056337
045611
061664
000000

056402
045611
J614664
000000

056445
045730
061430
000000

056506
045611
061464
000000

056563
045611
061464
000000

056622

Em32
DHIY
D131

ooOOoOm
—X R
N AN AN
M AN AN

Em3s
Dri4
D134

EM35
DH7
D17

EM36
DHS
DTS

EM37
DH5
D15

EM4O
DH5
D15

EM4
DHS
DTS

EML?
DH7
D17

EM43
DHS
D15

EM&4
DHS
D15

EMaS

SEQ 0029
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ERROR POINTER TABLE

Y602 003636
16403 003640
14046 003642
1405

1606 003644
1407 203646
1408 003650
1409 003652
1410

16411 00365¢L
1412 003656
1413 003660
14146 003662
1419

1416 003664
1417 003666
1418 003670
1419 003¢72
1420

16421 003674
1422 003676
1423 003700
16424 G03702
1425

1626 003704
1427 003706
1428 003710
16429 003712
1430

16431 003714
1432 003716
1433 003720
1434 003722
1435

1436 003724
16437 00372¢
1428 0063730
1439 003732
1440

1441 003734
16442 003736
16443 003740
16444 003742
1645

1446 003744
16447 003746
1448 003750
1449 003752
1450

1451

1452 00%75¢4
1453 003756
16454 003760
1455 003762
1656

1457 003764
1458 003766

0645611
061464
000000

056667
045730
06143
000000

056741
045611
061464
000000

056747
045730
061430
000000

000000
000000
061572
061726

000000
00000¢C
061606
061730

050042
000000
000000
000000

050000
000000
000000
000000

050305
045611
061464
000000

050360
045611
061464
000000

050463
050512
061624
000000

050536
050676

SEQ 0030

m——— — —
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ERROR POINTER TABLE
1459 003770

1460
1661
1462
1463
1664
1465
1466
1467
1468
1469
1470
1473
1472
16473
1474
1475
1476
1477
1478
1479
1480
1481
1482
16483
1484
16485
1486
1487
1488
1489
1490
16491

1492
'493
1494
1(,05
1496
1497
1498
1499
1500
1501

1502
1503%
1504
1505
1500
1507

o
oo

— it vl el ol Cdd  —t
[ R RV RV JV_JU NO IV ]
- e s i et i T
WE ) -, OO

003772

003776
003776
004000
00400¢

004004
004006
004010
004012

004014
004016
004020
004022

004024
004026
004030
004032

004034
004036
004040
004042

004044
004046
004050
004052

00405¢
004056
004060
004062

004064
004066
004070
004072

004074
004076
004100
004102

004104
004106
004110
004112

004114
004116
004120
0046122

061634
000000

050572
056022
061420
0000GC3

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

050276
050751
061654
000000

056767
050676
061634
000000

051051
050751
061654
000000

DT61
0

Em6l
DH&O
D1¢3

EML3
DHO6Z2
D162

Eme?
DHH
D161

EM30
DH6
D6

EM63
DH6Z2
D162

EM4S
DH6?
D162

EM6?
DH62
D162

EM&)
DH6?2
D162

EmM37
DHE2
Dle/l

EMSO
DHo1
D161

Em?73
DHe?2
D162

SEa 0031
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tRROR POINTER TABLE

0041264
004126
004130
004132

0046134
004136
004140
0046142

004144
006166
004150
004152

004154
004156
004160
004162

004164
604166
004170
004172

004174
004176
44 004200
1545 004202

1547 004204
1548 004206
1549 004210

50 004212

15

1551

1482 004214
1553 004216
1554
1555
15

(O RV LU RV AV RV U LV AV IV I IV TV RV IV, IV IV IV IV I ]
WINPT PNUTNINORNY 2 s s
WN = O OB NN W OO0~

N LV Y TV TV TV TV IV T

Pl o
W = OO ~N NS W

004220
004222

1557 004224
1556 004226
1556 004230
1560 004232

1562 004234
1563 004236
1564 0046240
1565 004242

1567 004244
1568 004246
1569 004250
70 004252

7
72 004254

051123
000000
000000
000000

051153
045360
061340
061711

051210
045360
061340
06171

051236
045360
061340
06171

051300
045360
061340
061711

051350
045360
061340
061711

051401
045360
061340
G171

051453
045425
061324
061717

051472
003009
000000
000000

051533
045360
061340
061711

051560
045360
061340
061711

051622

EMm74
0

0
0

Em?S

DH100
DT100
Dr100

EM76
DH100
DT100
DF 100

Em?7
DH100
DT100
DF 100

EMI100
DH100
DT100
DF100

EMI01
DH100
DT100
DF100

EMI0?
DH100
DT100
DF100

EM103
DH101
D1101
DF101

EM104
0
0
0

EMIOS
DH100
DT100
DF100

EM106
DHI00
DT100
DF 100

EM107

.
[ ]
L]
.
[

LASCIZ

ASCIZ
LASCIZ

. .WORD
; .BYITE

; ASCIL
; ASCIZ

.WORD

; .BYTE

LASC1Z
.ASC1Z
.WORD
.BYTE

LASCIZ
.ASCI1Z
.WORD
BYTE

LASC1Z
LASCIZ
.WORD
.BYTE

ASCIZ
LASCIZ
.WORYD
.BYTE

LASCIZ
<ASCIZ
.WORD

:.BYTE

; JASCIZ

ASCLE
LASCIZ
.WORD
.BY1t

LASC]Z
LASCIZ
.WORD

LASCIZ

/INTERRUP™ WON'T CLEAR/ <12><1%>

/CBIT FAILS TO CLEAR MODULE/<12><15>
/15T P( MODULE ADDR GDDAY  BDDAT
31585N6 6E§RPC $MUT, TADDR, SGDDAT, $BDDAT,

XCOUNTER R/W FAILUREX<IZ2><15>
/1S PC MOOULE ADDR GDDAT BDDAT
31558N6 BE?RP( sMuT, TADDR, $GDDAT, $BDDAT,

/IBIT FAILS 10 INIVIALIZE MODULE/<12><15>
/15148 PC MODULE ADDR GDDAT  BDDAT
ngséNé 3E$RP( s$MUT, TADDR, $GDDAT, S$BDDAT,

/COUNTER FAILS TO HALT AFTER [INTERRUPT/<12><15>
/1518 PC MODULE ADDR GDDAT  BDDAT
gtgsaué BE?RPC SMUT, TADDR, S$GDDAT, $BDDAT,

/COUNTER FAILS TO COUNT/<12><15>
/1STe PC MODULE ADDR GODAT  BDDAT
BlgssNé 8E$RP( SMUT, TADDR, $GDDAT, $BDDAT,

$PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

/WRONG COUNT IN COUNTER AFTER TRANSITION/<12><15>

/15T PC MODULE ADDR GDDAT  BDDAT
BlgséN, BE?RPC sSMUT, TADDR, S$GDDAT, $BDDAT,
. [ IUI [

/NO INTERRUPT/<12><15>
/1ST8  PC MODULE ADDRESS $PASS/
31856N6 ?ERQP( $MUT, TADDR, $PASS,

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

/NO CLOCK/<15><12>
/1S4 PC MODULE ADDR GDDAT BDDAT
31556N6 BE?RPC s$MUT, TADDR, SGDCAT, $BCDAT,

/COUNTER NOT AT INITIALIZED FREQ/<12><15>
/1STe P( MODULE ADDR GDDAY  BDDAT
31556N6 BE?RP( $MuT, TADDR, SGDDAT, $BDDAT,

/TIME BASE ERROR/<15,¢12>

$PASS/
$PASS,

$PASSY
$PASS,

$PASS/
$PassS,

SEQ 0032
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tkROR POINTER TABLE

57%
74

(WA R AV ARV U U RU LV U W IV,
OO0 O0O000 ~ NN~

= OVONC VNS W= OO NN

b e e e o e e ol it e b o ot ) i P et d o
0 O L> 0o 00 00 o

NS SN NN N

N
NoRVoRie
&SN

1595
1596
1997
1598
1599
1600
1601
1602
1603
1604
1605
1606
‘607
1608
1609
1610
1611
1612
1613
1614
115

004256
004260
006262

004264
006266
004270
004272

00427¢
004276
004300
J04 302

004304
004306
004310
004312

0046314
004316
004320
004322

004324
004326
004330
004332

004334
004336
004340
004342

004344
004 24¢
004350
004352

004356
004356
004360
004362

045360
061540
061711

051644
055622
061265
061711

051703
0465360
061340
061711

051737
045360
061340
061711

05171
055466
061304
061702

052026
055537
061304
061702

052057
055466
061304
061702

052111
045360
061340
06171

052153
055422
061266
061711

s 8 B 0

. ASCIZ

.WORD
BYTE

ASC1Z
.WORD
.BYTE

.ASCIZ
LASCIZ
.WORD
.BYTE

ASCIZ
ASC12
.WORD
.BYTE

; ASCIZ

ASCIZ
.WORD

. .BYTE

LASCIZ

:ASCIZ

.WORD
BYTE

-ASCIZ
ASCIZ
.WORD
.BYTE

LASCIZ
LASCIZ

. .WORD

.BYTE

.ASCIZ
LASCIZ

: .WORD

; .BYTE

/1518 P(
$TESTIN, SERRPC,
0.0,0,0,0,1

MODULE ADDR GDDAT  BDDAT
$MUT,  TADDR, SGDDAT, $BDDAT,

JUNEXPECTeD COUNTER INTERRUPT/<15><12>

/1518 P(
STESTN, SERRP(,
0.0,0.0,0.1

ADDRESS COUNTER MODULE ITER/
TADDR, (NUM,  $MUT, ITER,

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

/151 PC
STESTN, SERRP(,
0.0,0,0,0,1

MODULE ADDR GDDAT  BDDAT
$SMUT, TADDR, SGDDAT, SBDDAT,

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

/1518 PC
$TESTN, SERRPC,
0.0.0,0,01

MODULE ADDR GDODAT  BDDAT
$MUT, TADDR, $GDDAT, $BDDAT,

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

/1514 PC
INUMB, S$ERRPC,
0.0,0,0.,0,0."

ADDRESS COUNTER GDDAT  BDDAT
TADDR, (C(NUM,  SGDDAT, SBDDAT,

/M5016 OVERFLOW FAILURE/<12><15>

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

/OVERFLOW FAILS
/1518 P(
THUMB, SERRPC,
0,0,0,0,0,0,1

/CSR (BIT FAILS
/1518 P(
STESIN, SERRPC,
0.0,0,0,0,1

ADDRESS COUNTER GDOVF BDOVF
TADDR, (NUM,  $GDDAT, $BDDAT,

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

10 CLEAR COUNTER/<12><15>
MODULE ADDR GDDAT  BDDAT
tMUT, TADDR, S$GDDAT, $BDDAT,

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

/1STH PC
STESTN, SERRPC,
0,0,0,0,0,!

ADDRESS COUNTER MODULE ITER/
TADDP, (NUM, s$MUT, ITER

]

$PASS/
$PASS,

$PASS/
$PASS,

$PASS/
$PASS,

[TER/
ITER,

ITER/
ITER,

ITER/
1TER,

SPASS/
$PASS,

SEQ 0033
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1620 006364

004 364
006370
004372
004376
004400

00440¢L
004412
004420
004426
004434
004442
004450
004456
004462
004470C

004476
004502
004510
004516
004524
04532

004534
004536
0046542
004544
004552
004560
004564«
004570
004576
004600
004606

012706
005026
022706
001374
70

<l

O—=OOO00O0DOO0OO O
o () it e e i el i d
PORIWVNVUNMNOMNORIRNIPON N
NNONNNNNNN
A N M NN U N AN AN
SNNSNSNNNNSNNNNY O

Y S 1 V1, VT, TP
NO NS O NNN~N~N
WO = =N S
NN N NNNNN~NO

DO —=20000O0O0O0 QOOOOOO
N
=~d

St OO = =) — D ON) = — s
PN PN OD
NSO~

AN NN

wo
~ N

001114
001154
001100

042322
000340
043172
000340
045010
000340
006710
001174
000001
004470

000004
004536
177570
177570
177777

006544

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
. CLEAR THE COMMON TAGS ($CMTAG) AREA

MOv #SCMTAG,Fu ;s FIRST LOCATICN TO BE C(LEARED
(LR (R6) ¢ ;; CLEAR MEMORY LOCATION

(mp #SWR,R6 . .DONE?

BNE .=6 . ;LOOP BACK If NO

MOV #STACK,SP ;s SETUP THE STACK POINTER

;o INITIALLZE A FEW VECTORS
MOV #$SCOPE ,a#10TVEC ; ;10T VECTOR FOR SCOPE ROUTINE
MOV N340,a010TVEC+2 ; LEVEL 7

Mov NSERROR,QFEMTVEC ;.EMT VECTOR FOR ERROR ROUTINE

MOV #3L0 ,ANENTVEC+2 ;;LEVEL 7

MOV PETRAP ,S#TRAPVEC ;;TRAP VECTOR FOR TRAP CALLS

MOV #340,a# TRAPVEC*2 LEVEL 7

MOov $ENDCT,SEOPCT ;s SETUP END-OF -PROGRAM COUNTER

CLR $ESCAPE ;. CLEAR THE ESCAPE ON ERROR ADDRESS
MOVB #1,SERMAX ;.ALLOW ONE ERROR PER TEST

MOV ¥, SLPERR ;. SETUP THE ERROR t OCP ADDRESS

;:SIZE FOR A HARDWARE SWITCH REGISTER, IF NOT FOUND OR IT IS
;;EQUAL TC A "'=1"", SETUP FOR A SOFTWARE SWITCH REGISTER.

MOV o#ERRVEC,-(SP) ;.SAVE ERROR VECTOR
MOV ¥646% ,INERRVEC :;SET UP ERROR VECTOR
MOV #DSWR,SWR ::SETUP FOR A HARDWARE SWICH REGISTER
MOV #DDISP.DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
(mp f-1,35WR ::TRY TO REFERENCE HARDWARE SWR
BNE 66% ;;BRANCH IF NO TIMEOUT TRAP OCCURRED
;AND  THE HARDWARF SWR [S NOT - =1

BR 65% ;;BRANCH ]F NO TIMEOUT

64%: MOv #65%, (SP) ;.SET UP FOR TRAP RETURN
RT1

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

66%: MOV (SP)+ ,a#ERRVEC ;;RESTORE ERROR VECTOR
(LR $PASS ;s CLEAR PASS COUNT
BITB FAPTSIZE,SENVM ;;TEST USER SIZE UNDER APT
BEQ 67% o YES,USE NON-APT SWIT(CH

7% MOV ¥SSWREG,SWR ;oNO,USE APT SWITCH REGISTER
6/%:

SEQ 0035
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DIAGNOSTICS MONITOR

1622
1623

1624
1625
1626
1627
1628
1629
1630
1631

1632
1633
1634
1635
1636
1637
1638
1639
1640
1641

1642

16643

1644
1645
1646
1647
1648
1649
1650
1651
16%2
1653
1654
1655

LSBITL
LSBTTL

177777
006724
004632

005227
001031
022737
0014¢5
104401
000422

004606
004612
004614
004622
004624
004630

004676
004676
004704
004712
004714
004716
004724
004730
004734
004736
004742

004746
004754
004756
004764
004766
004774
005000
005004
005004
005012
005020
005024
005030
005032
005034
005036
005042
005046
005052
005056
005062
005066
005072
005076
005102

000042

;:69%:
68%:
SETCLK:

012737 004714 000004
052777

000100 175346
000401
022626 1$:
012737 005404 000004 2%:
012706 001100
005777 175302
001404
005037 00121C
000137 006002
132737 000001
0014613
132737 000040
001403
052737 020000
005037 001210
006002
040722
000100

000137
012777

000000
005032

001222
001223
000176

6%:

3%:
L%:

—
™~ N

&Houn
-

152777
012746
012746
000002
000240
000424
104401
104401
104401
104401
104401
104401
104401
1064401
104401
104401

64%:
0467%2 TYPOPT:
046754
046775
047044
047117
047145
047353
047373
047417
047501

DIAGNOSTICS MONITOR
TYPE PROGRAM NAME
:;TYPE THE NAME Of THE PROGRAM [Ff FIRST PASS

INC
BNE
CMp
BEOQ
TYPE
BR
LASC1Z

Mov
BIS
BR

CMP
MOV
MOV
181
8ta
CLR
JPP

BITB
BEQ
BI1B
Bta
8IS
(LR
JMP

MOV
BISB
MOV
MOV
RT1
NOP
BR
TYPE
TYPE
TYPE
TYPE
T1YPE
1YPE
TYPE
TYPE
1YPE
TYPE

-1 ;;FIRST TIME?

68% ::BRANCH |F NO

FSENDAD a4 ;i ACT=117?

68% ; ;BRANCH 1F YES

,699% ;s TYPE ASCIZ STRING

68% ::GET OVER THE ASCIZ
<CRLF>/DIGITAL 10 SYSTEM TEST VERSION 1/<CRLF>
#1% ,ERRVEC(

sngb.aCLKADR sENABLE LINE CLOCK INTERRUPT FOR UNIBUS COMPUTERS
(SP)+, (SP) :TRAP IF LSIN

#TMOVEC ,ERRVEC ;RESTORE ERROR VECTOR
#1100,R6

aXXDP ;ARE WE IN XXDP CHAIN MODE?
6% :NO

$PASS

AUTO

#B1T0,8ENV ;ARE WE UNDER APT

L% :NO

gEIIS.SENVOI ;INHIBIT PRINT?
#BIT13,SWREG

$PASS

AUTO

#KBINT ,axBVE(

#B176,381KS sENABLE KB INTERRUPT
#PRO,-(SP) ;SET PSW TO PRIORITY O

#6498 ,-(SP)

MONLT

M3 ;TEST OPTIONS

M4 ;S = SYSTEM TEST

M5 ;D - DIGITAL MODULE TEST
M7 ;M - MAP OF DBUS DEVICES
M9 1 = J0CM TEST

M2 ;1 = SET SWREG

M2 F = FIELD TEST

M25 ;W = WRAP ARQUND TEST

LM26 L = LOAD LOOP (OUNT

M28 ;A = ANALOG MODULE TEST

SEQ 0036
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1657 005106
1658 005112
1659 005116
1660 005124
166" 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 C05216
1680 005222
1681 005224
1682 005232
1683 005236
1684 005242
1685 005246
1686 005250
1687 005254
1688 005260
1689 005262
1690 005266
1691 005272
1692 005274
1693 005300
1694 005304
1695 005306
1696 005312
1697 005316
1698 005320
1699 005324
1700 005330
1701 005332
1702 005336
1703 005342
1704 005344
1705 005350
1706 005354
1707 005356
1708 005362
09 0053%64
10 005370
11 005374
1 005400

—r —t el gl
NN N NN
NN = OO

012706
005037
142777
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
061002
000137
022700
001002
000137
022700
001002
000137
022700
001002
000137
022700
001002
000137
022700
001007
1064601
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

MACRO M1110 20-FEB-79 11:22 PAGE 14
TYPt PROGRAM NAME

MON]T:

11%:

2%:

1%:

1%:

«%:

5%:

6% :

7$:

8%:

9% :

10%:

Mov
(LR

BI(8
TYPE
ROCHR

MOv
MOV

T1YPE

(MP
BNE

RDOCT

Mov

(MPB

BNE
JMP

(MPB

BNE
JSR
BR

TYPE

(mp
BEQ
(MP
BNE
MOV
CLR
JMP
(MP
BNE
JMP
CMP
BNE
JMP
(MP
BNE
JMP
CMP
BNE
JMP
CMP
BNE
JMP
CMP
BNE
JMP
C(MP
BNE
JMP
CMP
BNE

TYPE
RDOCT

MOV
JMP

TYPE

JMP

#1100,R6
AFLAG
#BITH,88TKS
LMASS1?

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

(SP)+,R1
14 ,R1
11%

ATOD
#630,R1
10%
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,R0C
8%
FIELD
¥127,R0
9%

LOOP
#114,R0
10%
M7

(SP)+ PASCNT
MON] T
#20
MON]T

;SET STA(K

;DISABLE K8 INTERRUPT
;TYPE TEST OPTION TO RUN

;sPOP STACK INTO RO

;ECHO CHAR
;A ?

;:POP STACK INTO R1
;1S 17T ADV6 - A/D

:JUMP TO A/D MONITOR
SIS 17T A630 - DAr
;UNKNOW MODULE TYPE

JCR,LF

;A HELP COMMAND ?

S 1T S?

:STAR AUTO TEST
;SET MONITOR LOC FOR AUTO RUN

;TE§! DIGITAL MODULE

;MAP THE SYSTEM

X2

sSTART EXERCISER

;1?

;TEST 10CM

;1 ?

;START FIELD TEST
‘W ?

s WRAP ARQUND

:LOAD LOOP COUNT
;NUMBER OF $PASSATI]ONS
::POP STACK INTO PASONT

P |
:OPERATOR TYPED WRONG (HARACTER

;SET SOFTWARE SWITCH REG,
F 2?2

SEa 0037
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T1Pt PROGRAM NARME Sea 0038
1714 005404 104401 054620 TMCVEC: TYPE JMASSES SUNEXPECTED TIMEOUT ERROR
;. SAVE (R6) FOR TYPEQOUT

1715 005610 011646 MOv (R6),-(5P)
005612 104402 TYPO( ::60 TYPE--OCTAL ASCIICALL DIGITS)
1776 205414 060000 HAL T




AN,
DIGITAL

1719
1720

e B B B B B e e e e B i e e i e e e e e e e
W AN U AN LA PO RO RO NI RO RO N
P NN =2 OO0 ~NP NP WA OOV~ N NN —

c_a_a—a—‘_‘_a.a.-.—-_...-_.—a_.-n_-_‘.-._n._‘...‘_....a—.a—a_a_‘—a...n_‘
F ol 2 IV LIF NF L NP T

NN NN NN
(W 10 ol Ll ol O
OV®~VNO W

1751
1752
175

1755
1756

1757
1756
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768

1769
7N
e

——
~

n
(V]
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mOoDuLE

005416
005416
005424
005432
005436
005442
005444
005450
005456
005460
005464
005472
005476
005502
00550¢
005506
005512
005514
005522
05526
0055%2
005536
005542
005546
005550
005552
005556
005562
005566
005572
005576
005602
005606
005610
005614
005622
005624
005632
005634
005640
005642
005646
005654
005656
005662
005666
005672
005676
005702
005706
005710
005714
005716
005720
005724
0057%0

MON] TOR

DOO =20 = =0 —=OD
O = OO N -
Pl aS VIV IV SW U Ll LN U] V]
NSNNNO LS NN~N
W PN - O~
N NN N N~

737
105777
001404
104010
012637
000207
112777
117700

0327%7
001005
0137406
106402
104401
03273%7
00344
10464601
004737
000137
062701
06270%
021227
001317
104401
010046
104402
1046401
012637
(06737

060722
000100
0640646
052744

002264
002244

000004
005740
032024
174560

000004

000004
174516
177400
002150
002100
002026

002240
032024
002254
001210
1764456
040646
002320

001210
002320

020000
002320

046640
040000

053023
032026
005106
000002
000002
000261

052636
052175

000004
032024

1747
173526

002276

000004

174540

001210
000176

600176

— (Y
@
[ I

17%:

11 ¥

9% :
64%:

1$:

—
.

L

DIGITAL MODULE MON!TOR

MoV
BISB
JSR
TYPE
RDOCT
MoV
(MpP
8LO
MOV
mov
JSR
1518
BEQ
EMI
MOov
RIS
MOVB
MOVB
BIC
Mov
Mov
mov
(mp
BNE
MOV
JSR
MOV
(LR
JSR
JSR
1¢7
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 ,aKBVF(
#B]T16,a81KS
PC,CNTRC
LMASSi3

(SP)+,TADDR
TADDR ,BASE
DIGIY
ERRVEC,=-(SP)
#5% ,ERRVEC
PC,KLEER
o(SR

17%

10

(SP)+ ERRVEC
PC

PGBIT ,aCS5R
aTADDR,R{Q
#177490,R0
#MODUL R
#MUT ,R3
#GENER,R?
RO, (R2)¢

1%

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

L%

$PASS
PASCNT,$PASS
4%
#BIT13,SWREG
7%
PASCNT,=(SP)

NN
#BIT14,SWREG
9%

MASS1S
PC,KLEER
MON]T

8,1

#2,R3
(R2),#261
3%
LMASS
RO,-(5P)

JASSO
(SP)* ERRVEC
PO ,KLEER

;ENABLE KB INTERRUPIT
;TYPE ADDRESS Of MuT
::POP STACK INTO TADDR

;SAVE ERROR VECTOR

;SET LOC 6

;CLEAR THE 10(M
;MAKE SURE JOCM ]S Ok
; +POP STACK INTO ERRVEC

;SET GENERIC 811
;RO=GENER]( CODE OF MuT

;ADDRESS OT TEST
;TABLE OF GENERIC CODES

;TEST MODULE
;CONTROL (?

;1F IERO LOOP ON TEST

;INHIBIT PRINT ?
;s SAVE PASCNT FOR TYPEOQUTY

;.60 TYPE-=OCTAL ASCII(ALL DIGITS)

.# OF PASSES

;LO0P ?

;END OF MODULE TES?

.END OF TABLE FOR °*DIGITAL® TESTS ?

;UNKNOWN GENERIC CGDE
;:SAVE RO FOR TYPEOUT
2260 TYPE==QCTAL ASCIICALL

(R, L

;RESTORE ERRVEC

DIGITS)

SEQ 0039
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DIGIVAL MODULE MONITOR S¢EQ J040
1772 0057% 000187 005106 JMP MONLS
1778 009740 022626 5% {mp (SP)e (SP)e SRESTORE STACK POINTER
1776 005742 104024 Emy 26
1775 005746 012637 00000« MmOy (SP)+ ERRVEC
177¢ 005750 000137 005106 JMp mON] T
[
F
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SET SOf TWARE SW]T(H REGISTER

1778
1779
1780 005756
1781 005760
1782 005764
1783 005766
1784 005772
1785 005776
1786
1787
1788
1789
1790

106401
104401
1064610
012637
1044C1
000137

047164
047345

000176
052175
005106

LSBTTL
SWREGS:

SET SCFTWARE SWITC(H REGISTER

TYPE
T1YPE
RDOCY
MOv
TYPE
JMp

M2
M3

(SP)+,SWREG .
.MASS0
MONI!

;SWICHES OPTIONS
:SW REG =

;. POP STACK INTO SWREG

SEQ 0041
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AUTO TEST MON]TOR

1793

1794

1795

1796

1797

1758

1799

1800

18301 006002

1802 006002 012777 040722
006010 152777 000100

1803 006016 004737 010210

1804 006022 004737 032024

1805 006026 105777 174230

1806 006032 001402

1807 006034 104010

1808 006036 000207

1809 006040 013746 000004

1810 006044 012737 006240
1811 006052 013700 002276
1812 006056 112777 000004
1813 006064 012702 001326
1814 G06070 012705 001566
1815 006074 111001

1816 006076 042701 177400
1817 006102 004737 040420
1818 006106 000164 006112

1819 006112 000426
1820 006114 000425
1821 006116 000426
1822 006120 000426
1823 006122 000422
182¢ 006124 000423
1825 006126 000423
1826 006130 000422
1827 006132 000420
1828 006134 000415
1829 006136 000414
1830 006140 000413
1831 006142 000412
1832 006146 000411
1833 006146 000412
18346 006150 000407
1839 006152 000406
1836 006154 000403
1837 006156 000404
1838 006160 000403
1839 006162 000405
1840 006164 062700 00000«
1841 006170 005200
1842 006172 005200
1843 006174 005200
1844 006176 005200
1845 006200 020037 002264
1846 006204 103733
1847 006206 005012
1848 006210 022702 001326

000004
174176

LSBTTL

AUTO:

7%:

5¢:

3%:

B R T R XV e )
WO = O W
PP

AUTO TEST MON]TOR

;THIS PART OF A PROGRAM IS A MONJTOR FOR AUTOMATIC TEST.
SFIRST IT TEST IOCM. THEN IT GENERATES A TABLE AND B TABLE.
;THEN 1T TESTS EACH INDIVIDUAL 1/0 MODULE CONNECTED TO DBUS.
;REGISTERS RO 8 R1 SERVE AS THE POINTERS FOR MuT

MOV FXBINT ,akBVEC

BISB #B116,287KS :ENABLE KB INTERRUPT
JSR PC,TIOCM

JSR PC,KLEER :CLEAR THE JOCM

118 a(SR sMAKE SURE J0CM IS 0K
BEQ 7%

EM1 10

RTS PC

MOV AMERRVEL,-(SP) ;SAVE ERROR VE(TOR
MOV #1% ,ERRVEC :SET ERROR VECTOR

MOV BASE RO ;R0-171000

MCVB #¥GBIT,a(SR ;SET GENERIC CODE ENABLE
MOV #ATABL,R?

MoV #BTABL,RS

mMovs (RO) R ;R1 GENERIC (OLE,READ GENERIC CODE
BIC #177400,R1

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

BR 10%

BR 10%

BR 12%

BR 13% ,

BR 10%

BR 12%

BR 13¢%

BR 13%

BR 12% :M5C12-YA

BR 10% ;M6010-YA

BR 10% ;:M5014 [NPUT COUNTER
BR 10% :MS014 INPUT COQUNTER
BR 10% :M5014 INPUT COUNTER
BR 10% :MS014 INPUT COUNTER
BR 12% ;#5016 QUAD 8 BIT COUNTER
BP 10% :M6014 DUAL 16 BIT COUNTER
BR 10% ;6670 MOTHERBOARD

BR 9%

BR 10%

BR 108

BR 13¢

ADD #4,R0

INC RO

INC RO

INC RO

INC RO

(mp RO, IAR

BLO 5%

(LR (R2)

(MP FATABL ,R?

SEQ 0042
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AUTO TEST MON]TOR

006214
006216
006222
006230
006234
006240
0062642
006244
006250
006252
006256
006260
006266
006272
006274
006276
006304
006306
006312
006316
006320
006326
006334
006336
006342
006350
006356
006364
006366
006370
006374
006376
006400
006406
006410
006412
006414
006420
006426
006434
006L42
006450
006454
006460
006466
006474
006476
006502
006504
006506
006512
006516
006520
006524
006530
0065 34
00653%6

001017
012637
142777
104401
000137
022626
0052G9
020037
103711
005015
012637
162777
004737
005000
005001
026061
001416
062701
005761
001367
016037
016037
104057
000137
016137
016037
016137
010146
010046
004777

132737

000004
000004
05504
006524

002264

000004
000004
010210

001566

000002
002026

001566
001326

005106
002150
001326
002100

173660

000014

000094
006642
000040
000001
002224
174376
037060
000040
000400

000004
000002
001566
040646
032024
173502

000001

174032

173774

002026

003040
003042

00225¢
002244
002240

002100

000004
002224
173620
176602

002224
002224

001222

1%:

6%:

25%:

22%:
23%:

21%:

32%:

13¢:

30%:

’b%:

BNE
mov
BI(B
TYPE
JMP
(Mp
INC
(mp
BLO
(LR
MOV
BI(B
JSR
(LR
(LR
(mp
BtQ
ADD
187
BNE
MCv
MOv
EMIT
JMP
MOV
MOV
MOV
Mov
MCv
JSR
Mov
MOV
(MP
BNE
MOV
MOv
MOV
MOV
MOV
BISB
MOvB
TS18
JSR
ADD
(MP
BNE
Mov
MOV
MOV
ADD
151
BNE
JSR
JSR
151
BNE
B118

6%

(SP)+ ERRVEC(
PGBIT,a(SR
,MASS50

26%
(SP)+,(SP)+

(KS)

(SP)+ ,a#ERRVE(

#GRIT,a(SR
PC,TIOCM
RO

R1

BYABL (RO) ,GENER(R1)

21%

"2 ,R1
GENER(R1)
23%

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

57
MON]T

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

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

#14 MUT(RT)
50%

RO,-(SP)
R1,-(SP)
ERRVEC,-(SP)
#31%,ERRVEC
#60,MXNUM
#RBIT,a(SR
MXNUM,aSTATI
aSTATI
PC,MuX?

840, MXNUM
#400,MXNUM
32%

(SP)+ ,ERRVE(
(SP)+,R1
(SP)+ RO

¥ ,RO
BTABL(RO)
22%

PC,INTR(
PC,KLEER
aXXDP

LOGIC(

#8110, 8EN,

;.POP STACK [NTO ERRVEC(
;NO 1/0

START TESTING INDIVIDUAL 1/0
;CLEAR G BIT

::PUSH R1 ON STA(K
;;PUSH RO ON STA(K
;TEST THIS MODULE
;;POP STACK INTOD RO
::POP STACK INTO RI

;WAS 1T AQ14

; ;PUSH RO ON STACK
::PUSH R1 ON STA(K
. PUSH ERRVEC ON STACK

JSET FIRST MUX NUMBER

;CHECK Jf RESPONDS

JTEST MUX
;D0 NEXT Myux
;LAST ONE?

¢ sPOP STACK INTO ERRVEC
;:POP STACK INTO RI
. .POP STACK INTO RO

;CONTROL ( ?
;RONNING UNDER XXDP (HAIN MODE®
: RUNNINNG UNDER APT?

SEQ 0043

-




MAIN,  MACRO MI110  20-FEB=79 11:22 PAGE 19=? y
AUTO TEST MON]ITOR
1906 006544 001045 BNE LOGIC
1907 006546 005737 002%20 161 PAS(NT
1908 006552 001645 BEQ 25%
1909 00655¢ 005237 00121¢ INC $PASS
- 1910 006560 023737 002320 001210 (me PASCNT,$PASS 1S 17 LAST $PASS
1911 006566 001237 BNE 25%
1912 006570 005037 001210 (LR $PASS
1913 006576 032737 020000 000176 BIT #BIT13,SWREG ;INNIBIT PRINT
1974 006602 001005 BNE 20%
1915 00660¢ 013746 002320 MOV PASCNT ,=(SP) ::SAVE PASCNT FOR TYPLOUT
006610 104402 TYPOC ;.60 TYPE=-=-0CTAL ASC:I(ALL DIGITS)
1916 006612 104401 046640 TYPE LM :# OF PASSES COMPLETED
1917 CO06616 (032737 040000 000176 20%: BIT ABIT14,SWREG ;00 WE LOOP ON TESTS
1918 006626 001220 BNE 25%
1919 006626 104401 053075 26Y: TYPE JMASSY? ;END DF SYSTEM TEST
1920 006632 005037 002312 CLR AFLAG
}gg; 006636 000137 005106 JMP MONIT
1923
1924 006642 022626 i11%: (mMp (SPj+,(SP)+
1925 006644 152777 000001 173410 B1S8 #RBIT,a(SR
1926 006652 105777 174174 TS18 aSTAT]
1927 C06656 000700 BR 33¢
1928
1629
1930 006660 LOGIC:
.SBTTL END OF PASS ROUTINE
":""""""'I"'fi'""‘""..'"".I".tlt"'l.'l..""'l""'.
;¢ INCREMENT THE PASS NUMBER ($PASS)
:*]F THERES A MON]ITOR GO T0 11
;olF THERE ISN'T JUMP TO AULTO
006660 $EOP:
006660 000004 . SCOPE
006662 005037 001116 (LR $TSTNM J:IERO THE TEST NUMBER
006666 005237 001210 INC $SPASS :: INCREMENT THE PASS NUMRER
006672 042737 100000 001210 BIC #100000,8PASS ;:DON'T ALLOW A NEG. NUMBER
006700 005327 DEC (PL)e ;:L00P?
006702 000001 $EOPCT: .WORD 1
006704 003013 BGT SDOAGN ;i YES
006706 0127%7 MOV (P{)+,a(P()¢ :RESTORE COUNTER
006710 000001 SEND(T: .WORD 1
006712 006702 SEOPCT
006714 013700 000042 $GET42: MOV arsl RO ;;GET MONITOR ADDRESS
006720 001405 BEQ $DOAGN ;:BRANCH ]F NO MONITOR
006722 000005 RESE? ::CLEAR THE WORID
0067264 004710 $ENDAD: JUSR PC,(RO) ::G0 TO MONITOR
006726 000240 NOP ;:SAVE ROOM
006730 000240 NOP ;:FOR
006732 000240 NOP ssACTI
00673 $DOAGN:
006734 000137 JMP 8(P()e ; s RETURN

00673% 006007 $RINAD: ,WORD  AUTO

SEC 0044




MAIN,

14
15
9%¢
1937
1938
1939

1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
19562
1954
1655
1956
1957
1958
1959
1960
1961
1962
1903
1964

1965
1964
1967
1968
1969
1970
1971
197¢
1973
1974
1975

19
1953
19
19
1

MACRO M1110 20-FEB-79 11:22 PAGE 20
LOGP TESY

006740
006744
006752
006760
006764
006766
006772
006776
007000
007004
007012
007016
007022
007024
007030
007034
G07036
007042
007044
007050
007054
007060
007064
007070
007076
007100
007106
007110
007114
00711¢
007122
007130
007132
007136
007142
007146
007152
007154
067160
007164

104401
012777
152777
104401
104410
012637
10460
1044610
012637
112777
117700
020027
001051
Mz7on
020127
001403
020127
Ca1044
005037
004737
004737
004737
005237
023737
001364
032737
001005
013746
10464602
104401
032737
001345
104401
004737
000137
104401
000402
104401
0047%7
00013%7

053321
060722
000100
053234

002244
053267

002314
000004
173226
000041

173264
000141

000121

00121~
0461240
040564
040646
601210
002320

020000
002320

046640
040000

053362
032024
00510¢
053405

053454
032024
005106

173402
172200

173250

001210
000176

000176

.SBTTL

LOOP:

2%:
1%

5¢:

1%:

3 ¥
4%

LOOP TEST

;IHIS TEST ENABLE FIELD ENGINEER TO CONNECT QUTPUT MODULE 10 INPUT MODULE
;OUTPUT TEST PATTERNS AND READ THEM BA(K

1YPE
MOV
BISB
T1YPE
RDOOCT
MOV
TYPE
RDOCT
MOV
MOvVB
MOVB
(mp
BNE
MOVB
(mp
BEQ
(mp
BNE
(LR
JSR
JSR
JSR
INT
(mi
BNE
BIT
BNE
MOV
TYPOC
1YPE
BIT
BNE
TYPE
JSR
JMP
TYPE
BP
TYPE
JSR
JMp

JMAGS2S

#KBINT ,8KBVEC

#B176,3%1kS
JMASS2

(SP)+,TADDR
MASS2?2

(SP)+,TEMP
#G6BIT,a(SR
STADDR RO
RO, #61

1%
ITEMPI R
R1,#1461

$PASS
PC,LOP1ST
PC,CLRINY
PC,CNTRC
$PASS
PASCNT,$PASS
3%

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

LM
#BIT14,SWREG
2%
MASS2S
PC,KLEER
MONIT
JMASS26
6%
JMASS28
PC.KLEER
MONIT

; CONNECT OUTPUT T0 INPUT MODULE

;ENABLE XB INTERRUPT
. TYPE ADDRESS OF OUTPUT MUT

::POP STACK INTO TADDR

;TYPE ADDRESS OFf INPUT MUT

..POP STACK INTQ TEMP1

;SET GENERIC BIT

;GENERIC CODE OF OUTPUT Myl
;1S 1T M6010?

:NOT M6010, ERROR

;GENERIC CODE OF INPUT MyT
;1S 17 M5010?

;1S 17 M5011?
;TEST SUBROUTINE

;CLEAR ALL INTERRUPTS
:CONTROL=C?

;INHIBIT PRINTOULT

. s SAVE PASCNT FOR TYPEOUT

:.,60 TYPE--OCTAL ASCII(ALL DIGITS)
;PASSES (OMPLETED

.LOOP

.END OF LOOP TEST

;WRONG MODULE =-OuTPUT MUST BE MeC10
;WRONs MODULE= INPUT MUST BE EITHER MSQOI1Q OR MSON

SEQ 0045
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MODULE TEST SEQ 00«6

:g;g .SBTTL MODULE TEST
1979 LIMIS TEST FNABLE HIELD ENGINEER TO SELECT AND JuTPUT ANY DATA
}gg? ;PATTERN TO OUTPUT MODULES,MONITOR AND PRINT DATA FROM [NPUT MODULES
1982 :
1983 007170 104401 052744 FIELD: TYPE LMASS13 :TYPE ADDRESS OF MuT
1984 007174 012777 040722 173152 MOv #XBINT ,aKBVE(

007202 152777 000100 171750 B1S8 #B116,a87KS ;ENABLE KB INTERRUPT
1985 007210 104410 RDOCT
1986 007212 012637 002244 MOV (SP)+,TADDR ::POP STACK INTO TADDR
1987 007216 013746 000004 MOv ERRVEC, -(SP)  ;SAVE ERROR VECTOR
1988 007222 012737 007356 000004 MoV #5% ,ERRVE( ;SET LOC 4 .
1989 007230 112777 000004 173024 MOVB #GBIT,a(SR ;SET GENERIC BIT
1990 007236 117700 173002 MOvB a1ADDR,RO ;GENERIC CODE OF MUT
1991 007242 042700 177400 BIC #177400,R0
1992 007246 012701 002326 MOV #MOD ,R1 ;ADDRESS OF TEST
1993 007252 012702 00202¢ mMov #GENER ,R? ;TABLE OF GENERIC CODES
1994 007256 020022 3%: (mp RO, (R2)¢
1995 007260 001013 BNE 2%
1996 007262 004737 032024 JSR PC,KLEER
1997 007266 011137 00225¢ MOov (R1),DMUT
1998 (07272 004777 172756 JSR PC,aDMUT ;TEST MODULE
1999 007276 104401 053166 TYPE MASS20 ;TYPE CONTROL=-C TO RETURN TO MONITOR
2000 007302 004737 040646 1%: JSR PC,CNTRC ; CONTROL=C ?
2001 007306 000775 BR 1%
2002 007310 062701 000002 ’%: ADD #2,R1
2003 007314 062703 000002 ADD ¥2,R3
2004 007320 005711 TST (R1) ,
2005 007322 001355 BNE 3%
2006 007324 104501 052636 TYPE JMASST :UNKNOWN GENERIC CODE
2007 007330 010046 MOV RO,=(SP) ::SAVE RO FOR TYPEOUT

007332 104402 TYPOC ;.60 TYPE--0CTAL ASCII(ALL DIGITS)
2008 007334 104401 052175 TYPE .MASSO CR,LF
2009 007340 012637 000004 MOV (SP)+ ERRVEC RESTORE FRRVEC
2010 007344 004737 032024 JSR PC,KLEER
2011 067350 000137 005106 JMP MON]T
2012 007356 022626 5%: (MpP (SP)¢,(SP)e sRESTORE STACK POINTER
2013 007356 104024 EMT 24
2016 007360 012637 000004 MOV (SP)¢ ERRVEC

2015 007364 000137 00510¢ JMF MONIT




MAIN.
MAP OFf

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

2031
2032
2033
2034
2035
2036
2037
2038
2039

2040
2041
2042
2063
2044
2045
2046
2047
2048
2049
2050
2081
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
c067
2068
2069
200
2071

MACRO MY110 20-FEB-79 11:22 PAGE 22

bBUS

007370
007374
007402
007410
007416
007422
007426
007432
007440
007442
007446
007452
007456
007460
007462
007466
007472
007474
00750
007502
007506
007510
007514
007516
407522
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
00055%¢
104401
000446
104401
000545
104401
000543
104401
000540
104401
000534
104401
000527
104401
000524
104401
000521
104401
000516
104401
000513
104401
000512
1064601

000004
010062
040722
000100
002276
032024
040564
000004
177400
040374
052200

007466
052212
052261
052330
052374
052426
052476
052537
052603
054742
055001
05507:
055071
055071
055071
055122
055160

000004
172744
171542

172622

CSBTTL

MAPE :

5¢%:

1% :

MAP OF DBUS

STHIS TEST WitL LIST ALL 1/0 INTERFACES CONNECTED 10 10CM

1T WlLL ALSO LIST QBUS ADDRESSES

MOV IfERRVEC,-(SP) ;SAVE ERROR VECTOR

MoV #1% ERRVEC ;SET ERROR VECTOR

MoV FXBINT ,axBVEC

BISB #BI116,a%7KS ;ENABLE KB INTERRUPT

MOV BASE ,RO :R0=171000

JSR PC.KLEER ;CLEAR EVERYTHING FOR SURE
JSR PC,CLRINT ;CLEAR ALL INTERRUPTS

MOv8B #GBIT,a(SR
MOv8 (RO) ,R1

;SET GENERIC CODE ENABLE

BI( #177400,R1

JSR PC,GENCOD :FIND WHAT 1/0 IT IS
TYPE JMASS?2 ; ADDRESS
MOV RO,=-(SP) ::SAVE RO FOR TYPEOUT
TYPO( ::G0 TYPE=-=0OCTAL ASCIICALL DIGITS)
JMP I$(R4)

T1YPE ,MASS3 :M5010

BR 10%

TYPE JMASSY ;M50

BR 10%

TYPE ,MASSS :M5012

BR 12%

TYPE LMASSH :M5013

BR 13%

T1YPE JMASS? :M6010

BR 108

TYPF ,MASSS ;M601)

BR 12%

TYPE LMASS9 ;M6012

BR 13%

1YPE LMASS10 :M6013

BR 13%

TYPE JMASSLB ;M5012=-YA
BR 12%

T1YPE ,MASS49 :M6010-YA
BR 10%

TYPE JMASSS6 :M5014

BR 10%

TYPE ,MASSH6 :M5014

BR 10%

T1YPE ,MASS56 M50 14

BR 10%

T1YPE JMASSHG :M5014

BR 10%

1YPE LMASSH? :M5016

BR 129

TYPE JMASSY ) ;Mo 14

;R1=GENERIC CODE,READ GENERIC (ODE

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
2 190
2 9N
2L92
2013
206"
2095
2096
2097

2098
2099

et s - COOOO
W) = OO~

S w200~V

roruro ooy NN N
— il el e i ot et i el e s
PNOPLGARLRUND = e — b e

007624
007626
007632
007634
007640
007642
007646
007650
007654
007656
007662
007664
007666
007672
007674
007702
007704
007706
007712
007716
007720
007724
c07726
007730
007732
v17736
007742
007744
007746
007752
007754
007760

007762
007766
00777¢
007774

007776
010002

000505
106401
000502
106601
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
106401
000754

022701
001003
104401
000746

022701
001003
104401
000740

010146
104402
104401
000733

012737
000404

062700
005200
005200
005200
005200

055217
053537
053602
053650
052636

050175
010120
000002
000040
000010

177400
053724

000342
053733

000322
053763

000323
054020

052636

G10062

000004

000004

000004

30%:

25%:

21%:

22%:

23%:

24%:

— — —t b )
W - O W
PP

TYPE

(MP
BNE
TYPE
BR

(MP
BNF
TYPE
BR

Mov
TYPOC
TYPE
BR

MOV
BR

ADD
INC
INC
INC
INC

10%
JMASSS54
108
,MASS29
9%
LMASS30
30%
JMASS 31
30%
LMASS T
R1,=(SP)

JMASSO

13%

#2% ,ERRVEC
R4

R3

#2,R0
¥40,R3

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

R4 ,-(SP)

¥362 R
21%
,MASS33
25%

#322,R1
22%
LMASS3S
25%

#323%,R1
23
LMASS3S
25%
R1,-(SP)

JMASST
25%

#1$ ERRVEC
128

;6670

:A630

;AQ14 SE

;A014 DM

;UNKNOWN GENERIC (ODE

;:SAVE RY FOR TYPEQUT

:égo ;VPE--OCTAL ASCITC(ALL DIGITS)
JUR,L

SSET NEW TIME OUT VECTOR
;SET MUX # POINTER

JSET A/D 1O SECOND ADDRESS
. INC MUX #

JLAST Mux?

JSET MUX #

cGET GENER:C (ODE
SMUX #

;:SAVE R& FOR TYPEOQOUT
;.60 TYPE-=-OCTAL ASCIICALL DIGITS)

;A156 = SINGLE ENDED

;A156 - DIFFERENTIAL

:A157

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

;RESTORE TIME-OUT VECTOR

; INC ADDRESS BY APPROPRIATE NUMBER OF BYTES

SEQ 0048
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MAP OF DBUS

010050
010054
010056
010062
010064
010070
010072
010076
010100
010104
010110
016114

VRN NN NN NN AU NI N L N
A nd e e D e s il ) D il el e i o i e b __a
Ll 2 o DRV TV TV TV WV IV IV TV IV 1 V] V] V] )

WA =2 OO0~ A NN —C OO~ N

020037
103013
000137
022626
004737
005200
020057
001402
000137
012637
006737
000137

002264
007440
040646
002264
000004

032024
005106

0C0001
0460646

007712

172132

1%:

6%:

%:

(mp
BMIS
JMP
(mp
JSR
INC
(mp
BEQ
JMP
MOV
JSR
JMP

(Mp
BISB
JSR
T1STB
JMP

RO, 1AR

6%

5%

(SP)+ ,(SP)+
PC,ONTRC

(SP)+ ,3#ERRVEC
PL,KLEER
MONIT

(SP)+,(SP)+
FRBIT ,a(SR
PC,CNTRC
(RO)

25%

:LAST ADDRESS ?
;YES, BRAN(H

SHERE 1F ADDRESS IS NOT RESPONDING
s INC ADDRESS

JLAST ONE ?
;RESTORE ERROR VECTOR

;HERE 1F NO MUXES
:CLEAR MANG A/D

SEQ 0049
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10(M TEST SEa 0050
2145 LSBTTL  JOCM TEST
2146
2147
2148 :THIS PART CF DIAGNOSTIC TEST THL O(M
2149 ;1T HAS 9 TESTS, IV CHECKS IF ALL THE BITS OF THE [OCM
2150 CAN BE SET AND CLEAR , (HECKS MAINTENANCE

215 ; INTERRUPT AND (HECKS ALL ADDRESSES IN MAINTENANCE MODE
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100N TEST SEQ 0051
2153 010142 JOCM™:
010142 013746 000004 MOV ERRVEC,=-(SP) ;sPUSH ERRVEC ON STA(K
2154 010146 012777 040722 172200 MOV #XBINT,axBVE(
010154 152777 00010C 170776 BISB #B116,387KS ;ENABLE KB INTERRUPT
2155 010162 004737 042224 JSR PC,SWLCCP
2156 010166 010210 T10C(M ;DO 10CM TEST
2157 010170 1044C1 053052 TYPE LMASS16 ;10CM TEST PASSED
2158 010176 012637 000004 MOv (SP)+ ERRVE( ;;POP STACK INTO ERRVEC(
2159 010200 004737 032024 JSR PC,KLEER
g}b? 01020¢ 000137 005106 JMP MONI]T
6
2162 STHIS TEST CHECKS IF EACH BIT OF (SR
2163 ;1S CLEAR BY (BIT
2164 010210 TIOCM:
;;'0ltttttlttttt'tti"tl't'tt'!I't"'"ltl'.'t'.!tttﬁ't"ti'ltt.t
010210 000004 1ST1: SCOPE
2165 010212 112737 000001 001206 MOVB #1,8TESTIN
2166 010220 012737 01027C 000004 MoV #10%,ERRVEC
2167 010226 112777 000074 172026 MOVB #74,8CSR ;SET ALL BITS
2168 010234 004737 032024 JSR PC,KLEER ;JSET (BT
2169 010240 005037 001142 (LR $SBDDAT
2170 010244 005037 001140 CLR $GDDAT
2171 G10250 117737 172006 001142 MovB o{SR,$BDDAT ;STORE CONTENTS OF (SR IN BDDAT
2172 010256 105737 001142 T1S1B $BDDAT ;1S (SR CLEAR
2173 010262 001405 BEQ ‘% JYES
2174 010264 10400 EMY 1
2175 010266 000207 RTS PC ;FATAL ERROR RETURN T0O MONITOR
2176 010270 10%:
010270 104003 EmT 3
2177 0°0272 022626 (mp (SP)e+, (SP)+ JRESTORE STA(K
2178 010274 000207 R1S PC
2179 010276 2%
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JOCM TEST

2181
2182

——l e o el o ) ol el il il

PR ORI N RO NN
00 oooommmgmma
WV BN = OO0~ N

—t

06 1871¢:
37 000002 001206

37 000100 001140
37

57

(v _1¥ 1Y 12"

S

rooco
b

046633 045346
040450

330 005037 001140
33¢ 004737 040450
340 104002

OCOO0O0O0OOO0O
— el ) il il B el -l
wlaleleleloflelels)]

w

N

~

o

o

&~

~

0342 000004 1S73:
03644 112737 000003 001206

0352 012737 000240 001140

0360 113737 04663C 04346

0366 004737 040450

0372 104002

010374 005037 001140

010400 004737 040450

104002

10606 000004 1STé4:
10610 112737 000004 001206

1C '6 012737 000020 001140

10626 113737 046625 045346

10432 004737 0460450
106436 10400¢

010440 005037 001140
010446 004737 040450
01045C 104002

Ci0452 005037 001140
016456 112777 000074 171
1642777 000020 171
010472 005037 002222
010476 005237 00222¢ 64$:
010502 023727 002222 000007
010510 001372

_ 117737 171546 001142
00520 132737 000177 001142
010526 001401

010530 104016

010532 004737 032024 1$:

N 4

:THIS TEST CHECKS E BIT

bRttt Rt Ot RPCERORORRORRORCRORRRYORRRRRRRRPRRRORORCORRRORORRRRRRRRRRNTY

SCOPE
Move
mov
MOv8
JSR
eEnt
(LR
JSR
Emt

#2,8TESTN

FEBIT,$GDDAT

M7, EMX
SC.BIISET
$GDDAT
SC.BIISEI

;SET TESTED BI7
;SET EBIT IN ERROR MESSAGE

;THIS TEST (HECKS MBIY

':'i"'l""'"'"'."t't"'.l"""..'.".'."..Q.."....'."".

SCOPE
MOvB
Mov
MOvB
JSR
EMT
(LR
JSR
EM7

#5,8TESIN

#MBIT!FBIT,SGDDAT;SET MAITENANCE BIT

M6, EM2X
S(.BITSEY
$GDDAT
S(.BITSEI

;StT ERROR MESSAGE

STHIS TEST CHECKS DBIT

e A2 RARE AR AR RS RRRR ARl RRRRARR AR R RN NN

SCOPE
MOVB
MOV
MOvVB
JSR
EMT
(LR
JSR
3.3
CLR
MOVB
BI(B
(LR
INC
CMP
BNE
MOv8
Bl'8
BtQ
EMT
JSR

#L,STESTN

#0B17T,9GDDAT

M5, EM2X
SC.BIISE!

$GDDAT
SC.BITSET
$SGDDAT
#74,8CSR
#DBIT,8CSR
YLOOP

YLOOP
YLOOP,#7
64%

(SR, $BDDAY
#177,9B0DAT
$

16

PC.KLEER

RROR MESSAGE

INITIALIZE EXPECTED DATA,
;SET FEW BITS AT (SR
;CLEAR DB; T

WALT

;(HECC JF DBIT CLEARING CLEARS (SK

SEQ 0052




RLILE

10O 1¢S5

2224
2225
2226

2227
2228
2229
2230
223
2232
2233
223
2235
2236
22357
2238

2239
22640
2241
2242
2243
2264
2265
2246
2247
2248
2249
2250

2231
2252
2255
2254
2255
2256
27%?
2258

0105%6
010540
010546
010954
012562
010566
010570
010574
010600
010602

010606
010610
010616
010624
010632
010636
(10640
010644
010650

010652
010654
010662
010670
010676
010702
010704
010710
010714

104002
004737

000004
112737
012737
113737
004737
104002
005037
004737
104002

— it ()
WO

0
7
7
7

it B B ¥ P o

—_O .,
WIANINWNGD

004737
166002
005037
004737
104002

WA(RO m1110 20-fEB-79

000005
000010
066622
040459

001140
0460450

0460564

000006
000004
046617
040450

001140
040450

000007
000001
0646615
040450

001140
0460450

11:22 PAGE 26

001206
001140
045346

00120%
001140
045346

001206
00114C
045346

s THIS TEST (MECKS TB]T

A ARALE AR R AR R AR R RN R A N A R A R R N R E R N R R N R A R R R R R K R A R R R N R E R NN N

iglﬁz

SCOPE
Move
MOv
®OvB
JSR
EmT
(LR
JSR
EnT
JSR

sTHIS TEST CHECKS GBIT

5, 8TESIN
#1B]T,8GDDA"
M4 EMOX
gt.BlYSE]

$GDDAT
S(.BIISEI

PC.CLRINT

;SET ERROR MESSAGE
SET AND (HECK T B]T

;CLEAR T BIT
sLLEAR ALL INTERRUPT (AUSED BY T BIT

.'."i"'."".I".""'.".""Q"i'.""t".'."."..i.‘.t'.."..i

1S16:

SCOPE
MOVB
MOV
MOVB
JSR
EMT
CLR
JSR
EnT

;THIS TEST CHECKS RBIY

6 ,8TESTN
#GBIT,$GDDAT
M3, EM2X
S(.BIISE1

$GDDAT
g(.BITSE1

FIX ERROR MESSAGE
;SET AND C(HECK G BIT

;CLEAR G BIT

A AR LSRRl Rl RRARRAR AR RN RRRSERRERRERRRRERRRE R,

i§T7:

SCOPE
MOVB
MOV
MOVB
JSR
EMT
(LR
JSR
£EM1

#7 ,$TESTIN
#RB1T,8GDDAT
M2 EM2X
SC.BITSET

$GDDAT
S(.BlYSET

:SET ERROR MESSAGE
;SET BIT

.CLEAR BIT

SEQ 0053

|
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10CA TESY

2260
2261
2262
2263
22664
2265
2266
2267
2268

2269
2270
227
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285

010716
010720
010726
01073¢
010740
010742
010746
010752
010754
010760
010762
010764

000004
112737
112777
013700
005001
005037
005037
111001
042701
120001
001405
110037
1101%7
104004
005200
122700
001362
004737

000010 001200

000040
002276

001140
001142

17740C

001140
001142

000376
032024

171326

MACRO MI1110 20-FEB-79 11:22 PAGE 27

A A LA R AR R AR AR R R AR AR R E S N R R R R A R E RS R N AR RN NN R AN RN SN R R RS RN ENNR ]

15110:

1%

2%:

sTHIS TEST (HECKS Al BITS OF DBUS IN A MAINTENANCE MODE.
18 MBIT |S SET AND (PU ADDRESSES ANY LOCATION BETWEEN

2171000 AND 171375 1T SHOULD READ BACK A {OWER

;BYTF OF AN ADDRESS.

SCOPE
mMovB
MOv8
Mov
(LR
(LR
(LR
MOVB
BIC
(MPB
BtaQ
MCvB
Movs
EMT
INC
(MPB
BNE
JSR

#10,8TESTN
#MBIT ,a(SR
BASE ,RO

R

$GDDA1
$BDDA1
(RO) ,R?
#177400,R1
RO,R1

2%
RO,$GDDAT
R1,$BDDAT
4

RO
#376,R0
1%
PCKLEER

;SET MAINTENANCE MODE

;READ FIRST ADDRESS
;CHECK IF DBUS=ADDRESS

;1S |7 THE LAST ADDRESS
sCLEAR 10(M

SEQ 0054
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10CM TEST
2287
2288
2289
2290
2N
2292
2293
2296
2295
011012
2296 014
2297 022
2298 030
2299 036
2300 042
2301 050
054
060
06?
2302 064
2303 072
0?
2304
2305
2306
2307

oot NSRRI PO RO RO R
NN LN N U NN NN O NN
= OO0V YO W& W —=0O

PONRY = b s e e e et e e
--_-.a....._a...._.-_-.‘_a_._-._.—.._a_..-a_a_.__._.-._._._‘_._‘_‘_._‘_._.__._._.__._._._‘

—— il el e i ) il i ) — D - ) el il D e e e e el D el i el e i D s pd s i D i el o

ro RN POPOTORNIRNUNONORUNUN) b oo e et e e ol e el e ol e ced ot

rRororNON
(VLoD LRV V)

no

RS 3

o O
OO0 OCOOO0COOOOOODOOOOOOOCOOOOOOOOODOOCOOODOOOOD

NN WNWIWNINON) = QOO NP O NN N NNIN = b e
L Yo ¥ o OO OTRNCNODOTR OO rNOND

[aN1 U1, U] ] ] V] V)
AN LN U (UMAN
(g V]
-~
— e
—h s b

no
e -]

104014
000433
022626
117737
122737
001611
012737
005037
113737
104006
152777
105777
132777
001401
104015
004737
012637
012746
012746
000002
000240
000004
000207

022626
104022
000761

000011
011116
000340
000004
011234
000000
011062

000140
002222
002222
002222

171140
000377

000377
001142
002304

000001
171070
000230

032024
000004
000000
011226

. ]
~NNO
—— ol sl
oo
WNANO
rNOoO o

000004

171170

177777

002304
002304

001140
00114/
171074
171062

¢THIS TEST WILL CHECK MAINTENANCE INTERRUPT

:1F MBIT & EBIT ARE SET 10CM WILL GENERATE AN [NTERRUPIT
;AT LOCATION 234 AND [AR WILL HAVE LOWER BYTE

;0F (SR ADDRESS

A A EFERARSRREERARRRR R ARl R R R R R R R RN EE RN E RN E RS EEEE RN RN

IST11:

64%:
1%:

65%:

5%:

7%:

6%:

66%:

8%:

SCOPE

MOVB
MOv
MOV
MoV
MOV
MOV
MOV
RTI
NOP
MOvVB
CLR
INC
CMP
BNE
EMT
BR
(MP
MOvB
(MPB
BEQ
MOV
(LR
MOVB
EMT
BISB
1518
BITB
BEQ
EMT
JSR
MOV
MOV
MOV
RT]
NOP
SCOPE
RTS

(MP
Em1
BR

#11,8TESIN
#5%,aVECTO

#PR7,aVECTOA

ERRVEC,-(SP)
#8% ERRVEC
#PRO,=(SP)
#64%,-(SP)

FEBIT!MBIT,a(SR;

YLOOP

YLOOP
YLOOP,#-1
65%

14

6%
(SP)+,(SP)+
a]l AR, TEMP
#377,TEMP
7%
#377,%GDDAT
$BDDAT
TEMP,$BDDAT
6
#RB1T,aCSR
aCSR

#EB1T ,a(SR
6%

15

PC.KLEER
(SP)+ ERRVEC
#PRO,-(5SP)
#6068 ,-(SP)

d

(SP)+,(SP)+
22
6%

;SET VECTOR ADDRESS
;SET VECTOR+2 ADDRESS
. :PUSH ERRVEC ON STACK

:SET PSW 10 PRIORITY 0

START INTERRUPT
JWALT.

; INTERRUPT WORKED
;READ ADDRESS OF INTERRUPTING MODULE
;1AR SHOULD HAVE ALL ONES

;ASSURE HIGH BYTE IS CLEAR
. PREPARE fOR ERRUR TYPEOUT

:CLEAR INTERRUPT
;CHECK 1F INTERRUPT (LEAR

;CLEAR (SR
;. POP STACK INTO ERRVEC
;SET PSW 10 PRIORITY O

SEQ 0055




LJMAIN,
JO(A TEST

2330

2331

2332

2333

2334

233%

2336

2337

2338 011242

2339
011242

2340 011244

2341 011252

2342 (11260
011266
011274

2343

2364 011300

2345 011306
011314
011322

2346 011326

2347 G11534

2368 011340

2349 011342

NNNNNO

QOO bt et (D
-— e \ N O b et \ V=2 O
[V V] ) HrononoNNO
W~ WNINWN NN
~ N NN NN S

O bt s

004737
162777
004737
000C04
0090207

00021¢
000020
000000
000004
040166

000010
000377
000004
040166
000010
0460564

001206
171002
001140
002242

170754
001140
002242

170726

MACRO M1130 20-FEB-79 11:22 PAGE 29

.SBITL  DIGITAL MODUL TEST ,mS010

STHIS TEST WlLL CHMECK MS010 MODULE
;52 B1T NONISOLATED DC SENSE

M5010:

::"""."""""".l"""."l"".".."t.'lt."'.."'."."'

1ST12:  SCOPE
MOVB
BisS8
MOvB
Mov
JSR

BISB
MOvVB
MOV
JSR
BI(B
JSR
SCOPE
RIS

#12,8TESTIN
#DB171,aCSR
#0,8GDDAT
¥4 ,BYTNUM
PC,TISTIBYT

#1BI7,a(SR
#377,8GDDAT
¥4 ,BYTNUM
PC,TSTBYT
#IBIT,a(SR
PC,CLRINT®

PC

. SET DISABLE BI1

sSET WHAT DATA
;SET NUMBER OF
sCHECK ]F DATA

;SET WHAT DATA
: SET NUMBER Of
;CHECK [F DATA

SHOULD B¢t
BYTES
IS CORRECT

SHOULD BE
BYTES
1S (ORRECT

SEQ 0056




PAIN,
DIGITAL
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moDuL TESY ,MS010

N
3

b el et ik
(U o
oro

el il — ) ol

OO NN W I IV IV V. XV,
~NO
o0

oo
£Hro~

—t et CO)
(o Jun L VP o

eleleleleleolole B wlololelele
~N
&H»

— el condh el wmld el dh wib
— el ) B e i et d

(v
o

1642777
004737

012746
012746
000002
000240
012777
012777
152777
152777
005037
005237
023727
001372
106005

142777
142777
004737
012737
000004
000207

022626
005037

(D ottt ot O =
— N PO N
B NNNN~N
— NN N
— g g ™ N N

1
1
|
S
2
0

000013
000020
000000
000001
040166

000010
040564
000377
000001
040166
J00010
040564

000000
0114660

011566
000340
000010
000100
002222
002222
002222

000100
000010
040564
005404

001206
170700
001140
002242

170652

001140
002242

170620

170576
170572
170556
170550

177777

170520
170512

000004

002305
000004
002304
170436
032244

LSBTTL

(R E)
.8 8

M5013:
TST13:  SCOPE
MOVB
BISB
MOVB
MOV

JSR

B1SB
JSR
MCvB
MOv
JSR
BI(B
JSR

MOV
MOV
RTI
66%: NOP
MOV
MOV
BISB
B1SB
(LR
65%: INC
(MP
BNE

S
!

DIGITAL MODULE TEST ,M5013

TEST CHEC(KS M5013 MODULE

T AC SENSE

::""Ql'f.l""'l""".l.."""t"".'t."'.""'.t'.tt't't"'

M3, $TESTIN

#DBIT ,3(SR :SET DISABLE BIT

#0,$GDDAT ;SET WHAT DATA SHOULD BE

#1,BYTNUM ;SET NUMBER OF BYTES

PC,TSTBYT sCHECK IF DATA IS CORREC(CT

#71B17,a(SR SET COMPLIM B]1T

PC,CLRINT

#377,8GDDAT ;SET WHAT DATA SHOULD Bt

#1,BYTNUM ;SET NUMBER OF BYTES

PC,TSTBYT JCHECK IF DATA IS CORRECT

#1B1T,a(SR

PC,CLRINT

NPRO,=(SP) ;SET PSWw 1O PRIORITY O

R646S,-(SP)

#5%,avECTO ;SET INTERRUPTVECTOR ADDRESS

#PR7,aVECTOA

#IBIT,a(SR :START [NTERRUPT

NEBIT,a(SR ;INABLE INTERRUPT

YLOOP JWALT

YLOOP

YLOOP ,#-1

gSS

EMIT

’$: B1(B
BI(B
JSR
MOV
SCOPE
RTS

5%: (mp
CLR
MOVB
MOV

6%: MOvVB
B1SB
(MPB
BtQ

/AN ERROR WILL OCCUR HERE If INTERRUPTS
/ARE DISABLED BY A SWITCH SETTING ON THE MODULE

#EB]1T,a(SR ;CLEAR (SR
#1B17,aCSR

PC,CLRINT ;CLEAR ALL INTERRUP!Y
FTMOVEC ,EPRVEC

PC ;RETURN TO MONITOR
(SP)«+,(SP)+ SRESET STA(K

TEMP]

BASE+1,TEMP+1 JINITIALIZE TEMP
#LS ERRVEC

] AR, TEMP ;(HECK WHICH 1/0 INTERRUPTED
#RB1T,a(SR JHERE 1F INTERRUP!
!;MP,!‘DDR SIS 1T MUt

SEQ 0057




PAIN,
DIGITAL

2397
2398
2399
2400
240"
2402
24603
2604
2405
2406
2407
2408
2409
26410
2611
2412
2613

2614
2615

2616
2617
2618
2619
2420
267"

MACRO M1110 20-FEB-79
MODULE TEST ,M5013

011634
011640
011644
011652

NN VNN S NWNININ s s O
o

COO0O00O0ODOO00! DOO0O0O0ODOOOO0OOO
:wwwwwwwwwwwwwwww
SFOOCNONENOSFOOOSTNGDG

il il Al il e el ol ek s D el e dd vl nad d D D e il e i et sl

105777

170444
002314
000400

170362
000209

170366
002304

040564
000010

000000
011742

000010
002222
002222
002222

011656

11:22 PAGE 30-i

002374

170372

002304
002244

170334

170310

1277277

2%:

9% :
§%:

66%:

67%:

0%:

1S18
INC
(mp
BNE
Eml
1518
BITB
BEQ
MOVB
(mp
BNE
EMT
BR
JSR
Bi1B
Bta
MOV
MOV
RTI
NOP
BIC(B
(LR
INC
cme
BNE
EMT
BR
(MP
Emi
JMP

s1EMP
TEMP
#4600, TEMPI
6%

5

aTADDR
#FBIT,a(SR
8%

ol AR, TEMP
TEMP, TADDR
9%

15

4 )
PC,CLRINT
#1817 ,aCSR
4 3
#PRO,-(SP)
266%,-(SP)

#1B11,aCSR
YLOOP

YLOOP
YLOOP,#-1
67%

5

7%
(SP)e,(SP)e
S

2%

;LOOP NC MORE THEN 400 TIMES

.CLFAR INTERRUPT
;(HECK IF INTERRUPT (i EAR

;SET PSW TO PRIORITY O

:(HE%K IF CLEARING TBIT CAUSE INTERR_FI
;WAL

SEQ 0058

%




JAIN,
DIGITAL

2623
2626
2425
2426
2427
2428
2629
2430
2451

2632
2433
2436
2635
2436
2637
2438
2439

Jadl

MACRO M1110 20=FEB-79 11:22
MODULE TEST ,m6010.m6010YA

012006

012006
012010

0

000004
11273%7
152777
013700
105020
105020
105020
105020
005000
005001
005037
005037
116160
013737
060037
116177
005002
0137%7
060237
117737
123762
001404
116237
1064017
005202
022702
00135¢
005201
022701
001334
005200
022700
001323
000004
000207

C00014
000020
002244

002226
002230
002232
002244
002304
002232

002246
002314
170172
001142

002226

000004

000004

00000«

001200
170236

002226
002304

170202
002314

001142
002226

001140

PAGE 31

LSBTTL

M6010:

DIGITAL MODULE TEST ,M6010,M6010YA

s THIS TEST (MECKS M6010 MODULE
;32 BIT NONISOLATED DC Out

";""t".t""'tt".'.."l"'"."'.""'."'.'.."""."."..'

1ST14:

4%:

13 N

2%:

1%:

CCOPE
MOvB
B81SB
MOV
(LRB
(LRB
CLRB
(LRB
(LR
(LR
(LR
(LR
MOvB
MOV
ADD
MOVB
(LR
MOv
ADD
MOvB
(MPB
BEQ
MOvV8
EM1
INC
(MP
BNE
INC
(MpP
BNE
INC
( |"P
BNE
SCOPE
RTS

#16,8TESTN

#OB1T,R(SR ;SET D BIT

TADDR,RO

t:g;o :CLEAR ALL FOUR BYTES OF 1/0 REGISTER
¢

(RO)+

(RO)+

ggu;; 5 ;CLEAR [MIGE OF 1/0 REGISRERS
UFFf+

PATT(RY),DBUFF (RO);SET DATA PATTERN IN IMIGE
TADDR,TEMP

RO, TEMP

PSTT(RI),EIEHP ;SET DATA N /0 REG

R

TADDR, TEMP]

R2,TEMP

aTEMP1,$BDDAT ;READ 1/0 REGISTER
?gDDAI,DBUFF(R2):XS DATA 0OK?
??UFF(R?).SGDDAT

R?

¥4 R?

2? ;TEST IF OTHER BYTES ARE Ok
R

¥4 ,R1 :LAST PATTERN?

53 ;TEST NEXT DATA PATTERN

R

#5,R0 ;LAST ByTt?

6% :NO,TEST NEXT BYTE

PC

SEQ 0059

|




AN, WMACRO MIV10 20-FEB=79 11:22 PAGE 32
DIGITAL MODULE TEST , m6012.m6013 SEQ 0060 '
2645 LSBTTL DIGIiTAL MODULE TEST , me012,m6013
2446
2647
2GL4LE sTHIS TEST C(HECKS MODULES M6012 AND M6013
26469 :8 BIT AC AND DC OQu!?
24650
2651
2652
26583 012200 MENID
2654 012200 M6013:
2(,55 A A AS A S A A A A A A A A AN RS R A AR A RS A A AR A R AL AR AR AS
012200 000004 1S115:  SCOPE
2656 012202 112737 000015 001206 MOvVB #15,8T1ESTN
2457 012210 152777 000020 170044 B1s8 #OB1T,a(SR
2658 012216 012737 000125 001140 MOV #125,%GDDAT :SET DATA PATTERN
012226 012737 00000' 002242 MOV #1,BYTNUM ;:SET NUMBER OF BYTES
012232 004737 040332 JSR PC,SETBYT ;SET DATA IN 1/0 MODULE
012236 012737 000001 ({02242 MOV #1,8YTNUM
2059 012244 004737 040166 JSR PC,TSIBYT :TEST IF DATA IS SFT CORRECTLY
4
2460
26461 012250 012737 000252 (01140 MOV #252,3GDDAT :SET DATA PATTERN
012256 012737 000001 002242 MOV 41 ,BYTNUM :SET NUMBER OF BYTES
012264 004737 040332 JSR PC,SETBYT ;SET DATA IN 1/0 MODULE
012270 012737 000001 002242 MOV #1,BYTNUM
5 012276 004737 040166 JSR PC,TISTBYT :TEST I1F DATA 1S SET CORRECTLY
246
2663 012302 012737 000377 001140 MOV #377,8GDDAT ;SET DATA PATTERN
012310 012737 000001 002242 MOV #1,BYTNUM ;SET NUMBER OF BYTES
012316 004737 040332 JSR PC,SETIBYT ;SET DATA IN 1/0 MODuULE
01232¢ 012737 000001 002242 MOV #1,BYINUM
012330 004737 040166 JSR PC,TSIBYT :TEST IF DATA 1S SET C(ORRECTLY
2406
2665
2466 012334 012737 000000 001140 MOV #0,8GDDAT ;SET DATA PATTERN
012342 012737 000001 002242 MOv #1,BYTNUM ;SET NUMBER OF BYTES
012350 004737 040332 JSR PC,SETBYY :SET DATA IN [/0 MODULE
012354 012737 000001 002242 MOV #1,BYTNUM
012362 004737 040186 JSR PC,TSTBYT :TEST IF DATA IS SET CORRECTLY
2667 012366 000004 SCOPE
JL68 012370 000207 R1S PC




JAIN,
DIGITAL

26170
2671
2672
267%
24746
2675
2676
2677

2678
2479
2480
2481
2482
2483
2484
2485

2686

26487
2LB8
2LBY
2490
24691
2692
2493
2694
24L95%
2496
2497
298
2699
2500
2501
2502
2503
2504

2505
2506
2507
2508
2509
2510
2511
2512
2513
2514

MACRO M1110 20-FEB=-79 11:22 PAGE 33
TEST .m601

WmODULE

012572

012372
01237¢
012402
012410
012414
012422
012426
012434
012442
012646
012652
012454
012456
012464
012472
012476

[V RV LV RV LV )
no
E

536

554
560

COCOCO—-0OO0—0O
—t ok e CINPO e —a O
[AFAa SN VAV L WRU WY U Y o ]
NNONNNND
N NN NN NN O
SNSNSNTNTSN NN S

105777
001003
105777
001410
022737
001366
005037
004737

005037
012737
012737
004737

000016
002246
002246
000020
002300
040556
000340
000000
012454

000252
000002
040332
000002
040166

002300

167510
167504
001132

001140
040250

002300
000125
000002
040332
000002
040166
167416

167412
001132

001140
040250

0460554

001206
0022406

167640

167666
167662

001140
002242

002262

002300

0C1140
002242

002242

002300

167434

LSBTTL

M6011:

DIGITAL mMOOuULE TEST ,m6011

;THIS TEST (MECKS MPDULE meON
:ONE SHOT DC OULT

A AR R RASR AR AR Rl EERR AR RARRARRRRAR RSN RRNERSENS

15T16:

64%:

11%:

2%:

1%:

MO60T1A:

’%:

1%:

M60118B:

SCOPE
MOVB
MoV
INC
B15B
(LR
MOV
MOV
MOv
Mov
RT1
NOP
MCv
MOV
JSR
MOv
JSR
(LR
INC
BNE
151
BNE
EMIT
&R
1518
BNE
1518
BEQ
(mMp
ENE
(LR
JSR

CLR
MOV
MOov
JSR
MOV
JSR
1518
BNE
1518
BtQ
(Mp
BNE
(LR
JSR
S{OPE
MOV

#16 ,$TESIN
TADDR, TADDR1
TADDR1
#DBI71,a(SR
(LK

#COUNT ,aCLxv(

#PR7,3CLKVCA
#PRO,-(SP)
2648 ,-(SP)

#2572 ,%GDDAT
#2 ,BYTNUM
PC,SETBYT
#¢,BYINUM
PC,TSTBYT
R1

R

aTADDR1
M6CT1A
¥602.,CLK
2%

$GDDAT
PC,TSTONE

LK
#125,9GDDAT
#2,BYTNUM
PC,SETBYT
#2,BYTNUM
PC,TISTBYT
o TADDR

1%
aTADDR1
Mo011B
#602.,CLK
2%

$GDDAT
PC,TSTONE

INOCLK,alikv(

;CLEAR CLOCK COUNTER

sSET L0OC 100- CLOCK VECTOR
sSET LOC 102

;SET PSW 1O PRJORITY O

:SET DATA PATTERN

sSET NUMBER OF BYTES

sSET DATA IN 1/0 MODULE

;TEST IF DATA IS SET CORRECTLY

;CHECK JF LINE CLOCK IS INTERRUPTING

;WAIT 10SEC

;sPATTERN SHOULD BE CLEAR
:CLEAR CLOCK COUNTER
:SET DATA PATTERN

;SCT NUMBER OF BYTES
:SET DATA IN |/0 MODULE

sTEST IF DATA IS SET CORRECTLY

sWATT 10 SEC

;PATTERN SHOULD BE CLEAR
;RESTORE (LOCK VECTOR

SEQ CO61




LMAIN, MACRO MI1110 20-FEB=-79 11:22 PAGE 33-:
DiGITAL ®ODULE TEST ,m6011

2519 012666 000207

RIS

pC

SEa 0062

-




e
— B
>

IN. MACRO MI110 20-FEB=79 11:22 PAGE 34
1TAL MODULE TEST ,mSO11 SEQ 0063
2517 LSBTTL DIGITAL MODULE TEST ,mS5011
2518
2519
2520 STHIS TEST CHECKS MS011 MODULE
2521 ;16 BIT CHANGE Of STATE SENSE
252¢2
2923
2526
2525 012670 mMS011:
;:tttlt'ttt"tttilt'i'it'ttttttt'ttti'ttitttnt.'tt't!Qttttlt'ttt'
012670 000004 1ST17: SCOPE
2526 012672 112737 000017 001206 MOVB #17,8TESTN
2527 012700 013737 002244 002252 MOV TADDR, COSADR
2528 012706 062737 000002 002252 ADD #2,COSADR
2529 012714 152777 000030 167340 BISB #OBIT!'TBIT,aCSR;SET DISABLE BIT AND T18]T
2530 012722 112737 000377 001140 MOVB #377,8GDDAT ;SET WHAT DATA SHOULD BL
012730 012737 000002 002242 MOV #2,BYTNUM ;SET NUMBER OF BYTES
2531 012736 0064737 04G166 JSR PC,TSTBYT ;CHECK 1F DATA IS CORRECT
2532 012742 142777 0006010 167312 BICB #IBIT,aCSR ;CLEAR COMPLIM BIT
2533 012750 112737 000000 001140 MCVB #0,3GDDAT ;SET WHAT DATA SHOULD BE
012756 012737 000002 002242 MOV #2.,BYTNUM ;SET NUMBER OF BYTES
012764 004737 040166 JSR PC,TSTBYT ;CHECK JF DATA IS CORREC(T
253& 012770 004737 040564 JSR PC,CLRINT
2535 012774 012746 000000 MOV #PRO,-(SP) :SET PSW TO PRIORITY O
013000 012746 013006 MOV #664%,-(SP)
013004 000002 RT1
013006 000240 64%: NOP
2536 013010 012777 013114 167250 MOV #1$ ,3VECTO ;SET INTERRUPT VECTOR
2537 013016 012777 000340 167244 MOV #PR7,aVECTOA
2538 013024 152777 000010 167230 BISB #TBIT,aCSR ;START INTERRUPT
2539 013032 152777 000100 167222 B1SB FEBIT,a(SR JENABLE INTERRUPT
25«0 013040 005037 002222 (LR YLOOP cWALT
013044« 005237 002222 65%: INC YLOOP
013050 023727 002222 177777 cMpP YLOOP,#-1
01305¢ 001372 BNE 65%
25471 013060 104005 EMT 5
2542 ;. /AN ERROR WILL OCCUR HERE IF INTERRUPTS
2543 . fARE DISABLED BY A SWITCH SETTING ON THE MODULE
2564 013062 142777 000100 167172 2%: BICB #EBIT,aCSR sCLEAR CSR
2565 013070 142777 000010 167164 BI(B #1BIT,a(SR
2546 013076 012737 0054064 000004 MOV #TMOVE( ,ERRVEC
2567 013104 004737 040564 JSR PC,CLRINT ;CLEAR ALL INTERRUPIS
2548 013110 000004 SCOPE
gggg 013112 000207 RTS PC :RETURN TO MONITOR
2551 013114 022626 1%: (MP (SP)+,(SP)+ ;ADJUST STOCK POINTER
2552 013116 005037 0C2314 (LR TEMP
2553 013122 113737 002277 002305 MOVB BASE+1,TEMP+] sINITIALIZE TEMP
2554 013130 01273%7 013510 000004 MOV #10%,ERRVEC
2555 013136 117737 167122 002304 7%: MOVB olAR, TEMP FIND WHICH 1/0 INTERRUPTED
2556 013144 123737 002304 002244 (MPB TEMP,TADDR 1S 1T MuT
2557 013152 001416 8cQ 8¢ SYES
2558 013154 152777 000001 167100 BISB #RBIT,a(SR ;CLEAR INTERRUPT
2559 0131¢2 105777 167116 1518 STEMP
2560 ND13166 005237 007314 INC TEMPI
2561 013172 022737 000400 0023514 (MP 600, TEMPT




JAIN,  MACRC M1110  20-FEB=-79 11:22 PAGE 34-i

DIGITAL MODULE TEST ,mS501 SEQ 0064
2562 013200 001356 BNE 7%
2563 013202 104005 EMt S
2564 013204 000137 013062 JMP 2%
2565 013210 142777 000100 167044 B8S%: BICB #EBLIT ,ACSR
2566 013216 112737 000377 001140 MOvVB #377,9GDDAT
2567 013226 117737 167022 001142 MOvVB @(OSADR ,$BDDAT ;TEST COS REGISTER
2568 013232 123737 001140 001142 (MPB $GDDAT,$BODAT ;]S [T ALL ONES
2569 013240 001401 BEQ 3%
2570 013242 1040¢0 EMY 20
2571 013244 152777 000001 167010 3%: BISB #RBIT,3(SR
2572 013252 105777 166774 1S1B adCOSADR ;CLEAR INTERRUPT
2573 013256 005037 001140 CLR $GDDAT
2576 013262 117737 166764 001142 MovB ad(OSADR ,$8DDAT
2575 013270 001401 BEQ 33
2576 013272 104013 EMT 13
2577 013274 005237 002252 0%: INC COSADR
2578 013300 005237 002244 INC TADDR :TEST NEXT BYTE
2579 013304 117737 166756 002306 MOvB d1AR, TEMP
2580 013312 123737 002304 002244 (MPB TEMP, TADDR ¢CHECK IF IT INTERRUPTED
2581 013320 001403 BEQ 11%
2582 013322 104005 EMT 5
2583 013324 000137 013062 JMP 2%
2586 013330 112737 000377 001140 118: MOVB #377,9GDDAT
2585 013336 117737 166710 001142 Mov8 aCOSADR ,$BDDAT  ;CHECK IF COS REGISTER IS ALL ONES
2586 013346 123737 001140 001142 (MPB $GDDAT ,$BDDAT
2587 013352 001401 BEQ 5%
2588 013354 104020 EMT 20
2589 013356 152777 000001 166676 5%: BISB #RBIT,aCSR
2590 013364 105777 166662 1STB adCOSADR ;CLEAR INTERRUPT
2591 013370 005037 001140 (LR $GDDAT
2592 013374 117737 166652 001142 MOvB dCOSADR ,$BDDAT
2593 013402 001401 BEQ 69
2594 013404 104013 EMT 13
2595 0136406 005337 002252 6%: DEC COSADR
2596 013412 005337 002244 DEC TADDR ;RESET ADDRESS
2597 01361€ 004737 040564 JSR PC,CLRINT :CLEAR REMAINING INTERRUPTS
2598 013422 132777 000010 166632 BITB #1B1T,3CSR ;CHECK 1F CLEARING T BIT CAUSE INTERRUPT
2599 013430 001614 BEQ 2%
2600 013432 012746 000000 MOV #PRO,=(SP) :SET PSW TO PRIORITY O
013436 012746 013444 MOV #66%,-(SP)
013442 000002 RT1
013444 000240 669 : NOP
2601 013446 142777 000010 166606 BI(B #18IT,3CSR s CLEAR INPUTS
2602 013454 152777 000100 166600 B15B FEBIT,a(SR
2603 013462 005037 002222 (LR YLOOP sWALT
013466 005237 002222 67%: INC YLOOP
013472 023727 002222 177777 (mp YLOOP,#-1
013500 001372 BNE 67%
2604 013502 104005 EMT 5
5685 013504 000137 013062 JMP 2%
606
2607 013510 022626 10%: (mp (SP)+,(SP)e ;RESET STACK POINTER
2608 013512 104005 EMT 5
2609 013514 000137 013062 JMP 2%




LPAIN, WACRO M1110 20-FEB-79 11:22
DIGITAL MODULE TEST M5012 M5012vYA

2612

2613

2614

2615

2616

2617

2618

2619 013520

2620
013520 000004

2621 013522 012757 000020

2622 013530 152777 000020

2625 01353 112737 000000
013544 012757 000002
013552 004737 040166

2626

2625 013556 152777 000010

2626 013564 112737 (0ry377
013572 012737 000002
013600 004737 040166

2627 013604 142777 000010

2628 013612 004737 060564

2629 G13616 012746 (000000
013622 0127646 013630
013626 000002
013630 000240

2630 013632 012777 013736

2631 013640 C12777 000340

2632 013646 152777 000100

2633 013654 152777 000010

2634 013662 005037 002222

013666 005237 002222

013672 023727 002222

g15700 001372

2635 013702 104005

2636

2627

2638 013704 142777 000100
263%9 013712 142777 000010
2660 013720 012737 005404
2641 013726 004737 040564
2642 015732 000004

2663 013734 000207

2644

2665 013736 022626

2646 013740 005037 002314
2647 013744 113737 002277
206648 013752 012737 014172
2649 013760 117737 166300
2650 013766 152777 (000001
2651 018774 12%737 002304
2652 014002 001412

2653 014004 105777 166274
2654 014010 005237 002314
2655 014014 022737 000400
2656 014022 001356

257 014026 104005

0012006
166524
001140
002242

166476
001140
002242

166450

166426
166422
166406
166400

177777

166350
166342
000004

002305
000004
002304
166266
002246

0023%1¢

PAGE 36

.SBYTL ODIGITAL MODULE TEST MS012,M5012vA

MS012:

;THIS TEST CHECKS M5012 MODULE
; ISOLATED 16 BIT 0C INPUT

ccoatnttoevd it er bt tttRrO RSO ORCOSRYRRSAOARRRCOCRORORROROERORRORROOPRORRORODUEYD

15120:

64%:

65%:

’%:

(} ¥

b ¥

10¢:

SCOPE
MOV
BISB
MOvB
MOV
JSR

BISB
MOVB
MOV
JSR
BICB
JSR
MOV
MOV
RT]
NOP
MOV
MOV
BISB
B1S8
CLR
INC
(MP
BNE
EMIT
BIC(B
B1(B
MOV
JSR
SCOPE
RIS

(Mp
(LR
MOV
MoV
MOVR
BISB
(MPB
BtQ
1518
INC
( Mp
Bht
tM1

#20,8TESTIN

#0B17,a(SR

#0,3GDDAT :SET WHAT CATA SHOULD BE
#2 ,BYTNUM ;SET NUMBER OF BYTES
PC,YSTBYT ;CHECX IF DATA IS CORRECT
#1B171,a(SR

#377,8GDDAT ;SET WHAT DATA SHOULD Bt
#2,BYTNUM ;SET NUMBER OF BYTES
PC,TSTBYT sCHECK ]1F DATA IS CORRECT
#1B171,a(CSR

PC,CLRINT

#PRO,-(SP) ;SET PSW 1O PRIORITY O
#64%,-(SP)

#6%,avECTO ;SET INTERRUPT VECTOR
#PR7,aVECTOA

#EBIT ,a(SR ;ENABLE INTERRUPT
#1B17,aCSR ;START INTERRUPT

YLOQP JWALT

YLOOP

YLOOPO'-1

gSS

/AN ERROR WlLL OCCUR HERE IF INTERRUPTS
/ARE DISABLED BY A SWITCH SETTING ON THE MODULE

FEBIT,a(SR ;CLEAR (SR
#1BIT,8CSR

#TMOVEC ,ERRVEC

PC.CLRINT sCLEAR ALL INTERRUPT

PC sRETURN TU MONITOR

(SP);,(SP)O cRESET STACK POINTER
TEMP

BASE+1,TEMP+1 JINITIALIZE TEMP

#6% ,ERRVEC

alAR, TEMP sFIND WHICH 1/0 INTERRUPIED
#RB]T,9(SR

TEMP, TADDR JIS IV myt

2% JYES

oTEMP JCLEAR INTERRUPY
TEMPI

#6400, 7emP}

1

€

SEQ 0065




MALN,
LinliM

2658
2659
2660
2661
¢66?
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674

2675
2676

2677
2678
2679
2680
2681
2682

MACRQ M11'0

mOouULE

0140206
014030
014034
014040
0160646
014052
014056
014064
014366
014074
014107
0164104
014106
014110
014114
n.6122
016124
014130
014134
0146136
014140
016146
014152
014156
014166
014166
014170

014172
014174

TEST M5012,m5012vA

012746
000002
000240
162777
005037
005237
023727
001377
104005
000645

022626
00070%

166210
002c44
00000
166172
002244
000200

166172
002304

0460564
000010

000000
01413%¢

000010
002222
002222
002222

166214
166176

002304
002244

166140

166114

177777

20-FEB-79 11:272 PAGE

()".

9% :
8% :

66%:

67%:

4%:

BR
'S1B
INC
BISB
TS18
DE(
8118
8tQ
MmovB
(MPR
BNE
Em
BR
JSR
BI1B
BEQ
Mov
MOV
RTI]
NOP
Bl.8
(LR
INC
(Mp
BNE
Em1
BR

(mMP
BR

%

e ADDR
TADOR
RBIT QCSR
a1ADDR
TADDR
#IBIT ,a(SR
8%

slAR, TEMP
TEMP , TADDR
9%

15

7%
PC,CLRINT
FIBIT,8(SR
7%
#PRO,-(SP)
668, -(SP)

#1B]1,a(SR
YLOOP
YLOOP
YLOOP,#-1
67%

5

7%

(SP)e¢, (SP)e
10%

;CLEAR INTERRUPI

;CLEAR INTERRUPT IN NEXT BYTE
OHECK [F INTERRUPT (LEAR

sCLEAR ALL REMINDING INTERRUPTS

;SET PSW 10 PRIORITY O

JOHECK If CLEARING T 31T CAUSE INTERRUFI

JWALT

SRESET STA(K

SEQ 0006
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2684
2685
2686

2687
2688

2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705

MACRO M1110 20-fEB-79 11:22 PAGE 37
DIGITAL MODULE G670

016176

014176
014200
014206
016212
014216
014220

014222
014230
014236
0146244
014252
014260
014266

014274
014300

0146306
014312
014320

014326
014334
016342
014350
014356

014360

014362
014379
014372
014400
014406

000004
012737
012746
012746
000002
000240

013737
013737
062737
013737
062737
013737
062737

-—Q
— O

[AW o
~ N
~~

~N N

—_ — O

WS NN NN
NN
3N~

Ot O ODO
N ==b et b
NN NN ~ vO
WM AN M AN

7
7
7
7
001401
104075

023737
001407
0157%7
0137%7
000747

000021
000340
014220

002244
002244
000001
002244
000002
002244
000003

032024
0000290

001140
003134
003132

003144
166602
166576
001140

003140

003140
0C3136

601206

003134
003132
003132
003140
003140
003136
003136

165754

003144
003142

002244
001143
001142
001162

002244

003144
003142

LSBTTL
6670:

TESTING DIGITAL MODULE G670
;MOTHERBOARD FOR M5014 AND M6014

':""""'i"'"."Q"'l"""""'.l".'l'."'t""!"'.".""

15121:

64%:

1%:

2%:

SCOPE
MOv
MOv
MOV
RT1
NOP

#21,8TESTIN
#PR7,-(SP)
n64LS ,-(SP)

sLOAD THE TEST NUMBER
;SET PSw 1O PRIORITY 7

s ADDRESS INITIALIZATION

MOV
MOV
ADD
MOV
ADD
MOV
ADD

TADDR,ACNTL
TADDR ,ACNTH
#1,ACNTH
TADDR,BONTL
¥2,BONTL
TADDR,B(NTH
#3,BCNTH

INITIALIZE COUNTER A LOW-BYTE
INITIALIZE COUNTER A HIGH-BYTE
:MAKE COUNTER A ADDRESS
INITIALIZE COUNTER B LOW-BYTC
:MAKE COUNTER B ADDRESS
;INITIALIZE COUNTER B HIGH-BYTE
;MAKE COUNTER B ADDRESS

;START WITH A KNOWN CONDITION -- CLEAR THE MODULE

JSR PC,KLEER :CLEAR MODULE.

Move #DBIT, a(SR :SHUT OFF THE OUTSIDE WORLD
;STATUS OF G670 AT THIS TIME SHOULD BE ~--

: COUNTER A = 0 COUNTER B - 0

sCHECK THAT COUNTERS ARE CLEAR

CLR
MOV
MCv

MoV
MOVR
MOvB
CMP
BEQ

EMT

{MP
BEQ
MOV
MOV
BR

$GDDAT
ACNTL,CTRSL
ACNTH,(TRSH

CTRSL,TADDR

INITIALIZE EXPECTED DATA,
;TEST COUNTER A

;LOAD TEST ADDRESS

3CTRSH,$BODAT+1 ;READ HIGH BYTE OF COUNTER.

SCTRSL ,$BDDAT ;READ LOW BYTE OF COUNTER.
$GDDAT,$BDDAT :1F DATA IS AS EXPECTED

2% :=THEN SK]P ERROR

75

BCNTL,TADDR ;1F DONE CHECKING CLEAR
TSTPAT :=THEN DO PATTERN TEST
BONTL,CTRSL ;=ELSE TEST COUNTER B
BgNlﬂ,(TRSH

1

SEQ 0067




PBAIN,
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~J
~J
~J
e J

(WU IV LW RV W 1V JW 1. V)
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~

MACRO M1110 20-FEB-79 11:22 PAGE 38
DIGITAL MODULE G670

014410

014412
014420
014426
014434
0146442

014450
014456
014464
014472
014500
014506

014510

014512
014520

014522
014526
014534
014542
014550

014552
014554
016562

005000

~ ™~ (V. RV 1V [V
SN

NN OO ~N~N~
~ =~

37

SNSNIWNW OO WNiAN

104076

023737
001414

005137
013737
013737
013737
000737

005200
122760
001313

003134
003134
003132
002232
002232

001141
001140
166452
166446
001140

003140

001140
003140
003140
003136

000123

002244
003144
003142
001140
001141

166464
166460
001143
001142
001142

00c244

002244
003144
003142

002232

TSTPAT:
1%:

’%:

3%:

6%:

:TES
2125
(LR

MOv
MOV
MOV
MOvE
MOVB

MOvB
MOVB
MOVB
MOvVB
CMP
BtQ

EMT

(mp
BEQ

COM
MOv
MOV
Mov
BR

INC
(MPB
BNE

1

C
25

OUNTERS READ/WRITE CAPABILITY WITH PATTERNS
2,377 ,AND O [N THAT ORDER,

RO ;INITIALIZE PATTERN POINTER.
ACNTL,TADDR ;TEST COUNTER A
ACNTL,CIRSL
ACNTH,CTRSH

PATT(RQ),$GDDAT ;GET EXPECTED PATTERN
PATT(RO),$GDDAT+1

$GDDAT+1,9CTRSH ;WRITE INTO HIGH BYTE OF COUNTER
$GDDAT ,aCTRSL ;WRITE PATTERN INTO LOW BYTE
dCTRSH,$BDDAT+1 ;READ COUNTERS HIGH BYTE

aCTRSL ,$BDDAT ;READ LOW BYTE OF COUNTER
$GDDAT,$BDDAT ;1F PATTERN IS AS EXPECTED

3% ;=THEN SKIP ERROR

76

BCNTL,TADDR :IF COUNTER B JUST TESTED

6% ;=THEN DO NEXT PATTERN

$GDDAT ;=ELSE PRODUCE EXPECTED PATTERN
BCNTL, TADDR : TEST COUNTER B

BCNTL, CTRSL

BCNTH,CTRSH

2%

RO ;MOVE PATTERN POINTER
#123,PATT(RO) ;IF NOT AT END OF PATTERN TABLE
% ;=THEN DO NEW PATTERN

SEQ 0068




MAIN.  MACRO M1110 20-FEB-79 11:22 PAGE 39
TESTING DIGITAL MODULE G670 SEQ 0069
S;g; ;CHECK THAT TBIT INITIALIZES COUNTERS
2763 0146564 0CS5037 001140 TINIZ: (LR $GDDAT JINITIALIZE EXPECTED DATA
2764 016570 013737 003134 002244 MOV ACNTL ,TADDR INITIALIZE ADDRESS TO TEST
2765 014576 013737 003134 003144 MOv ACNTL,CTRSL
3;29 014604 013737 003132 003142 Mov ACNTH,CTRSH
2768 014612 112777 177777 166322 1%: MOvVB #-1,aCTRSH ;WRITE INTO HIGH BYTE OF COUNTER
2769 014620 112777 177777 166316 MOva #-1,aCTRSL ;WRITE PATTERN INTO LOW BYTE
2770 014626 152777 000010 165426 B1SB #1B17,aCSR ;INITIALIZE COUNTER
2771 014636 142777 000010 165420 B1(B #1BIT,aCSR ;DON'T LEAVE BITS HANGING AROUND
2772 0164642 117737 166274 001143 MCvB d(TRSH,$BODAT+1 ;READ COUNTERS HIGH BYTE
2773 014650 117737 166270 001142 MOVB SCTRSL,$BDDAT ;READ LOW BYTE OF COUNTER
2774 014656 023737 001140 001 42 (MP $GDDAT ,$BDDAT  ;IF DATA IS AS EXPECTED
S;;S 014664 001401 BEQ 2% :=THEN SKiP ERROR
6

g;;g 014666 104077 EmM1 77
2779 014670 023737 002244 003140 ¢28: (mMp TADDR ,BCNTL ;1F DONE TESTING TBIT INITIALIZE
2780 014676 001412 BEQ INTHLT :=THEN TEST INTERRUPTS
2781 014700 013737 003140 002244 MoV BCNTL, TADDR ;=ELSE TEST COUNTER B
2782 014706 013737 003140 003144 MOV BOCNTL,CTRSL
2783 G14714 013737 003136 003142 MOV BCNTH,CTRSH
S;gg 014722 000733 BR 1%
2786 014724 152777 000010 165330 INTHLT: BISB #1817,a(SR ;START INTERNAL FREQ SOURCE
2787 014732 005037 002222 CLR YLOOP (WALl

0164736 005257 002222 64%: INC YLooP

014742 023727 002222 177777 (MP YLOOP ,#-1

014750 001372 BNE 64%
Z;gg 014752 004737 0405664 JSR PC.CLRINT ;CLEAR ANY INTERRUPTS CAUSED BY TBIT,
2
2790 014756 013737 003134 0022644 1%: Moy ACNTL ,TADDR ;INJTIALIZE FIRST COUNTER TO TEST
2791 014764 013737 003134 003144 MOV ACNTL,CTRSL
2792 014772 013737 003132 003142 MOV ACNTH,CTRSH
2793 015000 012777 015124 165260 Mov ¥2%,aveE(T0 ;INITIAL]ZE INTERRUPT VECTOR
2794 015006 012777 000340 165254 MOV #PR7 ,aVECTOA ;INJTIALIZE INTERRUPT PRIORITY
2795 015014 0127537 000002 003150 MOV ¥2 NUM INITIALIZE A COUNT
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TESTING DIGITAL MODULE G670

2798
2799
2800 O
015022 012746
015026 012746
015032 000002
015034 000243
2801 015036 152777
2802 015044 113777
2803 015052 113777
2804 015060 005037
015064 005237
015070 023727
015076 001372

2805

2806 015100 104103

2807

2808 015102 012746
015106 012746
015112 000002
015114 000240

2809 015116 000523

L]

000000
01503¢

000109
003151
002150
002222
002222
002222

00354C
15114

165216
166070
166064

»

177777

8%:

65%:

66%:

67%:

;ALLOW AN INTERRUPT AND

MmOV
MOv
RT1
NOP
BISB
MOVE
Movs
(LR
INC
(MP
BNE

Em’

MOv
MOV
RT]
NCP
BR

#PRO,-(SP)
#65%,-(SP)

FEBIT,a(SR
NUM+1 ,@CTRSH
NUM,aCTRSL

YLOOP
YLOOP
YLOOP,#-1
66%

103
#PR7,=(SP)
#67%,-(SP)

7%

WALT

sSET PSW 10O PRIORITY O

sALLOW THE INTERRUPT

sCLEAR HIGH BYTE BUFFER

;LOAD COUNTER
(WALT

;SET PSW 1O PRIORITY 7

:SKIP INTERRUPT ROUTINE

SEQ 0070

e . —— e




.HA‘N.

2811
2812
2813
2814
285
28°¢
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837

2838
28139
¢840
2841
2842
2843
2844
2845
23’.6
2847
2848
2849
2850
2851
285¢
2853
2854
2855
2856
2857
2858
2859
2860
2861
2867
2863
2864

RMACRO M1110 20-FEB-79 11:22
TESTING DIGITAL MODULE G670

(elo
el
[V LV ]
b e
N
o

(a7 e 0 o

~nNo S~

e falelelelele] o]
o

— el el el ol o o b

(U AR S LW JW_ YV SV LV

— o o ) ol i i e

(e RV IV I NV V"] V] V]
o

¥ o

015172

015200
015206

015210
015216

117737

023737
001406

023737
001006

104110
000410

023737
061772

023737
0016

105777
005237
022737
001340

104103

012637
01263%7
004737
132777
001401

106074

005037
005037
005237
023727

000004
000006
015120
000340
002314
002276
000001

165066
003134

003134

003140

002304

165034
002314
000400

0C0004
000006
040564
000200

001140
002222
002222
002222

00000«
000006

002304
165G70

002304
00°244

002304

002304

002246

002314

164752

177777

PAGE 61

13¢:

;VIMEOUT HANDLER FOR INTERRUPT (HECK

(mp
BR

(SP)e , (SF)>~ ;RESET STA(CK POINTER
33% ;CONTINUE INTERRUPT CHECKS

;ON INTERRUPT DO 2§

’%:

3%:

34%:

35%:

36%:

37%:
38%:

4%:

5% :
t8%:

(mp
MOV
MOy
MOV
MOV
(LR
MOv
BISB

(SP)#+, (5P RESET STACK POINTER
ERRVEC,=-(SP) ;SAVE TIMEOUT VECTOR
ERRVEC+2,-(SP) ;SAVE TIMEOUT PRIORITY

538 ,ERRVEC ;ON TIME CQUT GO TO 33%

#PR7 ,ERRVEC+2  ;ASSURE PSW REMAINS PRIORITY 7

TEMP1 ;PREPARE TO CONSTRUCT INTERRUPT ADDRESS
BASE , TEMP INITIALIZE TEMP

#RBIT ,a(SR ;PREPARE TO CLEAR INTERRUPT

sCHECK TF COUNTER INTERRUPTS

MOvB

(mp
BtQ

(MpP
BNE

Eml
BR

(MP
BEQ

(MP
Bfa

d1AR,TEMP ;GET LOW BYTE OF INTERRUPY ADDRESS
ACNTL , TADDR ;1F COUNTER A IS BEING TESTED

35% ;=THEN SEE 1f COUNTER B INTERRUFTS
ACNTL, TEMP ;=ELSE IF A DIDN'T INTERRUPT

J6% ;==THEN SK]P ERROR

110

378 ;===CLEAR UNWANTED INTERRUPT
BONTL,TEMP ;1F COUNTER B INTERRUPTED

349 ;=THEN IT WAS UNEXPECTED
TEMP,TADDR :IF COUNTER INTERRUPTED

4% ;=THEN CLEAN UP.

sCLEAR UNWANTED INTERRUPT

1518
INC
(mMp
BNE

(3

MOV
MOV
JSR
Bl11B
BEQ

34

(LR
(LR
INC
(MP

JTEMP ;CLEAR UNWANTED INTERRUPT

TEMPI ;INCREMENT INTERRUPT+TIMEOUT (OUNT
#6400, TEMPY s1F NOT EXCESSIVE COUNT NUMBER

b3 3 :=THEN CHECK AGAIN

103

(SP)+ ERRVE( ;RESTORE TIMEOUT VECTOR
(SP)+ ERRVEC+2 ,RESTORE TIMEOUT PRIORITY

PC,CLRINT JOLEAR ALL INTERRUPTS
#FBIT,a(5R ;1F INTERRUPT (LFARS

5% :THEN SKIP ERROR.

74

$GDDAT JINITIALLZE EXPECTED DATA
YLOOP ;WAL

YLOOP

YLOOP,#=!

SEQ 0071
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2865
2866
2867
2868
2869
2870
2871
2872
287%
2874
2875
2876
2877
2878
2879

MACRO M1110 20~FEB-79

DIGITAL RODULE

ON) =t et D
IS~~~
— NN

?
3
3
3
0

wn
(¥
»r
o
QO == O

015364 106160

N O~
oMo 0

D

-

v

-~

W

-~

6670

165576
165972
001140

003140

003140
003140
003136
015022

11:22 PAGE 41-)

001143
001142
0J114?

002244

002244
003144
003142

;=END 2%
'y

BNE
MOove
MOvb
(P
BtQ

Eml

(MP
BEQ
MQOv
MOV
mOv
JMP

68%

S(TRSH, SBDDAT 1
dCTRS, ,SBDDAT
g&DDAI.SBDDAT

100

BCNTL,TADDR
TRANPI
BCNTL, TADDR
RONTL,CTRSL
BCNTH,CTRSH
8%

SREAD MIGH BYTE

JREAD LOw BYTE BUFFER
:1F COUNTER HALTED AT 0
:=THEN SKIP £RROR

;1F FINISHED CHECKING INTERRUPTS
;=THEN TEST TRANSITION POINTS
;=ELSE C(HECK COUNTER B

SEQ@ 3072




MALN,
TESTING

2881
2882
2883
2884
28RC
o8¢
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
290%
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2926

MACRG MT110 2C-FEB-79 11:22 PAGE &2

DIGITAL

0194624
015482
015440
015446

015456

015462
015464
019470

015472
015500
015502
0159510
015516
015524

015526
015532
015540

015544
019552

015560
015566
015574
015602
015604
015610
015612
015614

0i5616
015024

015626
015630

000257
006037
10301¢

0237%7
0014654
01573%7
0137%7
0137%7
000753

005037
013737
005337

11377
11377

~N~N Y LV

~ ™~ ~i~
~N ™~ -~~~

11773
11773
023737
001005
005357
001363
104101
0060722

0237%7
001716

104102
000714

G670
000030
003154
00313«
003132

2000

005150

002244

003140
003140
003136

063154
003150
001140

003151
003150

165356
165352
003150

003154

001140

164630
002244
003144
003142

003150

003140
002244

003144
003142

001140
165370
165364
001143

001142
001142

001142

TRANPT :

1%:
5% :

6%:

2%:

1%

L%:

MOvB
MOv
MOV
MOv

MOv

g
ROR
BCC

(mp
BtQ
MOv
MOV
MOv
BR

CLR
Mov
DEC

MOvB
Move

MOvB
MOVB
(Mp
BNE
DEC
BNE
EMT
BR

(MP
BEQ

EMY
BR

POBIT!1BIT,3CSR
ACNTL,TADDR
ACNTL, CTRSL
ACNTH,CTRSH

#BIT15,NUM

NUM
2%

;:DDR.B(NTL
BCNTL, TADDR
BONTL,CTRSL
BCNTH,CTRSH
%

X.00P
NUM,$GDDAT
$GDDAT

NUM+1 ,a(TRSH
NUM,aCTRSL

3CTRSH,$BDDAT+1
@CTRSL, $BDDAT
NUM, SBDDAT

68

XLOOP

38

101

5%

$GDDAT ,$BDDAT
5%

102
5%

sCLEAR EXTRANEQUS BITS AT (SR,
INITIALIZE COUNTER TO TEST

;INITJALIZE TRANSITION NUMBER

;CLEAR ALL CONDITiON CODES
;DETERMINE NEXT TRANSITION VAL UE
;1F NOT FINISHED THIS COUNTER DO 2%.

;1F COUNTER B WAS (HECKED
;=THEN (HECK BOTH TOGE THER
;=ELSE PREPARE 10 TEST COUNTER B

;INITIALIZE LOOP COUNT
: COMPUTE EXPECTED DATA

.LOAD HIGH BYTE OF C(OUNTER
:LOAD COUNTER

;READ HIGH BYTF

:READ LCW BYTE

;1F COUNT CHANGED

;=THEN (HECK DATA

;=BELSE IF DELAY NOT uP
;==THEN LOOK FOR A (OUNIT

. 1f COUNT WAS GOOD
;=THEN SKIP ERROR

;=THEN DO ANOTHER TRANSITION (ME(K

!

SEQ 0073 |




.'AINI

TESTING DIGITAL MODULE G670

2926
2927
2928 0156352
2929
2930 015640
2931 015642
2932 015646
2933
2934 015650
2935 015656
2936 015662

2937 015670
2938

2939 015674
2940 015702
2941 015710
2942

2943 015716
2944 015724
2945 015732
2946 015740
2947 015742
2948 015746
2949

2950 015750
2951

2952 015752
2953

2954 015754
2955 015762
2956 C1577C
2957 015776
2958
2959 016000
2960 016004
2961
2942 016006
2963 016014
2964 016022
2965
2966 016030
2967
2968 016032
2969 016040
2970
2971 016046
2972 016054
2973
2974 016056
2975
2976 016060
2977 016066
2978 016074
2979 016102
2980
2981 (1614
2982

N12737

000257
006037
10359

013737
005037
015737
005337

113777
1"
1R

NN VLV _ ]V ]

7
7
7
7
7
7

W NN
NNN NN

Q —a —a
) ==b ot

001005
005337
001363

104101
000732
117737
117737
023737
001023

005337
001363

013737
013737
013737
104101

013737
013737

023757
001401

106102
013757
13737
023737
001401

104102

100000

003150

003134
003154
003150
001140

003151
003150
003150

16521C
165204
003150

003154

Q- —
oo
NNV
— D
NSNS
oo

003154

001142
002304
003140

002314
003154

001140

002304
00310
001140

003150

002244
001140

165230
165224
165222

001143
001142
001142

002305
002304
002304

002314
001142
002244

001142
002244

001142

001142
002244
001142

MACRO M1110 20-FEB=79 11:22 PAGE 43

’%:
12%:

8s:

9%

10%:

11%:

21%:

. (HECK BOTH COUNTERS TOGETHER

mov

qqs
RON
BCS

Mov
CLR
MOV
DEC

MOvB
MOVB
MOvVB

MOvB
MOvB
(Mp
BNE
DEC
BNE

EMT
BR
MOVB
MOvVB
(MP
BNE

DE(
BNE

MOV
MOV
MOv
EMT

MOV
MOV

(Mp
BEG

EMT
MOV
MOV
(mp
BEQ

EMT

#B1T15,NUM

NUM
16%

ACNTL , TADDR
XLOOP
NUM,$CDDAT
$GDDAT

NUM+1 ,GACNTH
NUM,QACNTL
NUM,aBCNTL

JACNTH,$BDDAT 1

SACNTL ,$BDDAT
NUM,$BDDAT
108

XL 0O0P

9%

101

12%
aBINTH,TEMP+]
aBCNTL , TEMP
NUM, TEMP

1%

XLOOP
10%

$BODAT,TEMPI1
TEMP,$BDDAY
BCNTL,TADDR
101

TEMP1,$BDDAT
ACNTL,TADDR

$GDDAT,$BDDAT
21%

102
TEMP,$BDDAT
BCNTL,TADDR
$GDDAT,$BDDAT
22%

102

INITIALL. NSITICON NUMBER

;CLEAR ALL CONDITION CODES
;DETERMINE NEXT TRANSITION
. CHECK M5B WHEN DONE

INITIALIZE TEST ADDRESS
;INITIALIZE LOOP COUNT
;COMPUTE EXPECTED DATA

;LOAD H]GH BYTE BUFFER
:LOAD COUNTER A
:LOAD COUNTER B

;READ COUNTER A HIGH BYTE
;READ COUNTER A LOwW BYTE
;IF COUNT HAS CHANGED
;=THEN READ COUNTER B
.-ELSE [f DELAY NOT UP
;==THEN LOOK FOR A COUNT

;DO NEXT TRANSITION POINT

:READ COUNTER B H]IGH BYTE

;READ COUNTER B LOW BYTE

;1F COUNT IN B HAS C(HANGED

;=THEN CHECK IF COUNT IN A IS GOOD

;=ELSE DECREMENT LOOP COUNT
.==1F DELAY NOT UP CHECK COUNTER B

;===ELSE SAVE COUNT FROM COUNTER A
;====-PREPARE TO TYPE COUNTER B ERROR

;====RESTORE COUNTER A READING
;====RESTORE TEST ADDRESS COUNTER A

. 1f COUNTER A DATA GOOD
:=THEN SX]P ERROR

:PREPARE TO CHECK COUNTER B8

;1 COUNT IN B IS GOOD
;= HEN SKIP ERROR

SEQ 0074




PAIN,
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2983
2984
2985
2986
2987
2988
2989
2990
2961
29%°2
2993
2994
2995

2996
2997
2998
2999
3000
3001
3002
3003
3004
300¢
3006
3007
3008
3009
3010
3011
3012

MACRO M1110 20-FEB-79
DIGITAL MODULE 6670

016106

016110
016116

01612¢
016132

016204

016206
016214

016222
016230

016232

000654

1064102

164746
1647462

001140

164724
1664720

001140

11:22 PAGE 43~

001140
165006

165002
165000

000040
001143
001142
001142

001143
001142

001142

22%:

16%:

64%:

17%:

BR

;CHECK THAT COUNTeRS DO
#B1T15,8GDDAT

$GDDAT+1 @A(NTH
$GODAT ,@ACNTL
$GDDAT ,aBINTL

YLOOP
YLOOP
YLOOP, #40

MOV

MOVB
MOVB
MOVB

(LR
INC
(MP
BNE

MOovB
move

(MP
Bta

EMT

MOvB
Move

(MP
BEQ

EmM7

12%

64L%

dACNTH,$BDDAT+1
JACNTL ,$BDDAT

$GDDATY,$BDDAT

17%
102

ABCNTH,$BDDAT +1
aBONTL ,$BDDAT

$GDDAT ,$BDDAT

13%
102

;DO NEXT TRANSITION POIN?

NOT COUNT ON LOADING MSB ONLY
;DETERMINE EXPECTED DATA
:LOAD HIGH BYTE BUFFER

;LOAD COUNTER A

;LOAD COUNTER B

WALl

;READ COUNTER A HIGH BYTE

;READ COUNTER A LOwW BYTE

;1 COUNTER A DATA GOOD
;=THEN SKIP ERROR

READ COUNTER B HIGH BYTE
READ COUNTER B LOW BYTE

:1F COUNTER 8 DATA 600D
.=THEN SKIP ERROR

SEQ 0075
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3014
31015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3033
3034
3035
3036
3037
3038
3039
3040

MACRO ™1110 20-FEB-79
TESTING DIGITAL MODULE G670

016234
016240
016246
016254
016262
016266
016274
016302
01631C
016316
016324
016332
016334

016342
016344
016352
016360
016362
016370

016372
016400
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et OO =t bt et st \ N ek e a (O
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013737
000207

001140
1777177
000001
000001
032024
000029
166632
166626
1664622
164616
001140

003134

002304
001140

0V3140

003134

11:2¢ PAGE 44

164664
164660
164656

163766
001143
001142
002305
002304
001142

002244

001142
001142

002244

002244

13%:

14%:

15%:

;CHECK THAT CBIT INITIALIZES MODULE

(LR
MOvB
MovB
MOvSB
JSR
BISB
MovB
Movs
MOvB
Move
CMP
BEQ
MOV

Em?
MoV
(mMp
BEQ
MOV
EMI

MOV
RTS

$GDDAT INITIALIZE EXPECTED DATA,
#-1,3ACNTH ;LOAD HIGH BYTL BUFFER

¥ ,3ACNTL ;LOAD COUNTER A

#1,38BONTL :LOAD COUNTER B

PC,KLEER ;CLEAR ALL MODULES
#DBIT,aCSR :SHUT OFF WORLD

JACNTH,$BDDAT+1 ;READ COUNTER A HIGH BYTE
JACNTL ,$BDDAT ;READ LOW BYTE OF COUNTER A
@BCNTH, TEMP+] :READ COUNTER B HIGH BYTE
dBCNTL, TEMP READ COUNTER B LCw BYTE
$GDDAT,$BDDAT ;1F COUNTER A DATA IS GOOD
14% ;=THEN C(HECK COUNTER B8

ACNTL ,TADDR ;PREPARE FOR ERROR

74

TEMP,$BDDAT

$GODAT,$BDDAT ;1 CCUNTER B DATA GOOD

15% ;=THEN SKIP ERROR

BCNTL,TADDR .=ELSE PREPARE FOR ERROR

74

g(NTL.lADDR ;RESTORE TEST ADDRESS FOR LOOPING
C

SEQ 0076
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TESTING DIGITAL MODULE MS014 SEQ 0077
3042 LSBTTL  TESTING DIGITAL MODULE %5014
%822 :M5014 DUAL 16-BIT INPUT COUNTER
30645 016402 M5014:
.';'lt"!'!"t"'!l't'!."'0""""""'0"..'.'tl'tt!.'f.tt'.i"
016402 000004 19122: SCOPF
ggzg 016404 012737 000022 001206 MOV #22,%TESTN JLOAD THE TEST NUMBER
3048 016412 104411 SAVREG
3049 016414 012746 000340 MOV #PR7,=(SP) :SET PSW TO PRIORITY 7
016420 012746 016426 MOV #6468 ,-(SP)
016424 000002 RTI
016426 000240 649 NOP
3050 ;ADDRESS INITIALIZATION
3051 016430 013737 002244 003134 MOV TADDR.ACNTL INITIALIZE COUNTER A LOW-BYTE
3052 016436 013737 002244 003132 MoV TADDR,ACNTH ;INITIALIZE COUNTER A HIGH-BYTE
3053 016444 062737 000001 003132 ADD #1,ACNTH ;MAKE COUNTER A ADDRESS
3054 016452 013737 002244 003140 MOV TADDR,BCNTL INITIALIZE COUNTER 8 LOW-BYTE
3055 016460 062737 000002 003140 ADD #2,BCNTL ;MAKE COUNTER B ADDRESS
3056 016466 013737 002244 003136 MOV TADDR,BCNTH :INITIALIZE COUNTER B HIGH-BYTE
gggg 016474 062737 000003 003136 ADD #3,BCNTH ;MAKE COUNTER B ADDRESS
gggg ;START WITH A KNOWN CONDITION -- CLEAR THE MODULE
3061 016502 004737 032024 JSR PC,KLEER ;:CLEAR MODULE.
ggg% 016506 152777 000020 163546 BISB #DBIT,aCSR :SHUT OFF WORLD
ggbg :STATUS OF MS5014 AT THIS TIME SHOULD BE --
6
3066 ; COUNTER A = 0 COUNTER B =
3067
ggog ;CHECK THAT COUNTERS ARE CLEAR
o]
3070 01651« 005037 001140 CLR $GDDAT INITIALIZE EXPECTED DATA.
3071 016520 0313737 003134 002264 MOV ACNTL,TADDR ;TEST COUNTER A
3072 01652€¢ 013737 003134 003144 MOV ACNTL,CTRSL
28;3 0i653¢ 013737 003132 003142 MOV ACNTH,CTRSH
&
3079 016542 117737 164374 001143 1%: MOVB 3CTRSH,$BDDAT+1 :READ HIGH BYTE OF COUNTER.
3076 016550 117737 164370 001142 MOVB SCTRSL,$BDDAT  ;READ LOW BYTE OF COUNTER.
3077 016556 023737 001140 001142 (MP $GDDAT,$8DDAT  ;IFf DATA IS AS EXPECTED
28;2 016564 001401 BEQ 2% ;=THEN SKIP ERROR
ggg? 016566 104075 EMT 75
3082 016570 023737 003140 002244 2%: (mMpP BCNTL,TADDR ;1F DONE CHECKXING CLEAR
3083 016576 001412 BEQ TSTPT? :=THEN DO PATTERN TEST
3084 016600 013737 003140 002244 MOV BCNTL,TADDR ;=ELSE TEST COUNTER B
3085 0166 013737 003140 003144 MOV 8CNTL,CTRSL
3086 0166 . 013737 00313 003142 MOv BONTH,CTRSH
3087 016622 000747 BR 1%
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3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
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MACRO MI1110 20-FEB-79 11:22 PAGE 46
DIGITAL RODULE M5014

0166264 005000 TSTPTL:
016626 142777 000010 163426
016634 013737 003134 002264 1%:
016642 013757 003134 003144
016650 013737 003132 003142
016656 116037 002232 001140
01666& 116037 002232 001141
Q16672 152777 000010 163362 2%:
016700 113777 001141 164234
016706 113777 001140 164230
016714 117737 164222 001143
016722 117737 164216 001142
016730 023737 001140 001142

016756 001401
016740 104076

016742 142777 000010 163312 3%:
016750 023737 003140 002244
016756 001414

016760 005137 001140

016764 013737 003140 002244
016772 013737 003140 003144
017000 013737 003136 003142
017006 000731

017010 005200 ($:
017012 122760 000123 002232
01702G 001305

CHECK THE READ/WRITE CAPABILITIES OF THE COUNTERS

CLR
BI(B

MCv
MO\
MOov
MOvB
MovB

B1SB
MOv8
Mov8
Mov8
mMove
(Mp

BtaQ

EmMi

BICB
(MP
BEQ

COM
MOV
MOv
MOV
BR

INC
(MPB
BNE

RO INITIALIZE PATTERN POINTER.
#1BIT,a(SR ;ASSURE THAT TBIT IS OFF
ACNTL, TADDR ;TEST COUNTER A

ACNTL,CTRSL

ACNTH,CTRSH

PATT(RO) ,$GODAT ;GET EXPECTED PATTERN
PATT(RO) ,$GDDAT+1

#IBIT, a(SR ;INITIALIZE BOARD

SGDDAT+1 ,@(TRSH ;WRITE INTO HIGH BYTE OF COUNTER
$GDDAT,8CTRSL  ;WRITE PATTERN INTO LOW BYTE
SCTRSH,$BDDAT+1 ;READ COUNTERS HIGH BYTE

SCTRSL,$BDDAT ;READ LOW BYTE OF COUNTER
$GDDAT,$BDDAT ;IF PATTERN IS AS EXPECTED

b} ;=THEN SKIP ERROR

76

#1B]T,a(CSR :STOP COUNTING

BONTL,TADDR ;IF COUNTER B JUST TESTED

L% :=THEN DO NEXT PATTERN

$GDDAT ;=ELSE PRODUCE EXPECTED PATTERN
BCNTL,TADDR ; TESY COUNTER B

BCNTL,CTRSL

BONTH,(TRSH

2%

RO :MOVE PATTERN POINTER
#123,PATT(RO) ;1F NOT AT END OF PATTERN TABLE
1% ;=THEN DO NEW PATTERN

SEQ 0078
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MACRO M1110 20-FEB-79 11:22 PAGF 47

DISITAL MODULE MS5014

017022 005037 001140
017026 112777 77777
01703 1127727 17717
0V70&2 Y2777 1\rr17m?
017050 112777 000020
017356 142777 (00010
01706L 152777 000010
017072 013737 003134
017100 013737 003134
017106 013737 003132
017114 117737 164022
01712 117737 164016
017130 023737 001140
0171% 001401

017140 104077

017142 023737 003140
G17150 001412

017152 013737 003140
017160 013737 003140
017166 0137?37 003136
017174 000747

017176 112777 000020
017204 152777 000010
017212 005037 002222
017216 005237 002222
017222 023727 002222
017230 001372

0172%2 004737 040564
01723% 013737 002134
017244 013737 003134
017252 013737 003132
017260 012777 017412
017266 012777 000340
017274 012787 177776

164076
164072
164070
163204

163176
163170
002244
003144
00314/

001143
001142
001142

002244

002244
003144
003142

163056
163050

000077

002244
003144
003142
163000
162774
003150

TINIMD:

1%:

2%:

INTHL? :

64%:

1%:

c(HECK TMAT TBIT INITIALIZES MODIN F

(LR $GDDAT DINLTIALIZE EXPECTED DATA,
move #-1,3A(NTH :LOAD THE MIGH BYTE BUFFER,
move #-1,3ACNT, ;LOAD COUNTER A WITHM ALL 1°S,
MOv8 #-1,aB(NTL ;LOAD COUNTER B WiTw AL L 1°S.
MOve #DBIT,3a(SR :ASSURE (SR IS CLEAR.

BI(B #IBIT,a(SR ;INITIALIZE BOARD.

BISB #1B1T1,a(SR

MCv ACNTL ,TADDR INITIALIZE FIRSY TEST ADDRESS
MOv ACNTL,CTRSL

MOV ACNTH,CTRSH

MovB ACTRSH,$BDDAT+1 READ MIGH BYTE OF TEST COUNTER
MOVB a( TRSL ,$8DDA1T ;READ LOW BYTE OF TEST COUNTER
(mp $GDDAT ,$8DDAT ;1F DATA IS AS EXPECTED

BEQ 2% ;=THEN SKIP ERROR

EmT 77

(mp BCNTL ,TADDR ;1F DONE CHECKING INIT

8EQ INTHLZ2 ;=THEN (HECK INERRUPTS

MOV BCNTL ,TADDR ;=BELSE TEST COUNTER B.

MOV BOCNTL,(TRSL

MOV BCNTH,(TRSH

BR 1%

MOVB #DB1T,a(SR ;STARY INTERNAL FREQ SOURCE
BISB #1B1T,a(SR

(LR YLOOP ;WALT

INC YLOOP

c(mp YLOOP ., #177

BNE 649

JSR PC,CLRINT ;CLEAR ANY INTERRUPTS CAUSED BY TBIT.
MOV ACNTL,TADDR ;INITIALIZE FIRST COUNTER TO TEST
MOV ACNTL,CTIRSL

MOV ACNTH,CTRSH

MOV #2% ,aVECTO cINITIALIZE INTERRUPT VECTOR
MOV #PR7,aVECTOA ;INITIALIZE INTERRUPT PRIORITY
MOV #-2 ,NUM JINITIALIZE A COUNT

sEa 0079
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TESTING DIGITA. MODULE MSO14 SEQ 0080
g;gg :ALLOW AN INTERRUPT AND WAlT
3167 017302 8%:
017302 012746 000000 MOV #PRO,-(SP) :SET PSW 1O PRIORITY 0
017306 012746 017314 MOV #65%,-(SP)
017312 000002 RT]
017316 000249 65%: NOP
3168 017316 152777 000100 162736 BISB MEBIT,3(SR :ALLOW THE INTERRUPT
3169 017324 113777 003151 163610 MOVB NUM+ 1, QCTRSH :CLEAR MIGH BYTE BUFFER
3170 017332 113777 003150 163604 MOVB NUM,aC TRSL ;LOAD COUNTER
3171 017340 005037 002222 CLR YLOOP SWALT
017344 005237 002222 66%: INC YLOOP
017350 023727 002222 177777 (Mp YLOOP,#-1
175 017356 001372 BN 66%
3173 017360 142777 000100 162674 BI1(B #EBIT,ICSR :SHUT OFF INTERRUPTS
2174 017366 012746 000340 MOV #PR7,-(SP) :SET PSW TO PRIORITY 7
017372 012746 D1740C MOV #67%,-(SP)
017376 000002 RT]
3175 017400 000240 67%: NOP
%};? 017602 104103 EMI 103
3178 017404 000526 BR 7% :SKIP INTERRUPT ROUTINE
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MACRO M1110 .20-FEB-79 11:22
DIGITAL MODULE M5014

017406
017410

017460

017466
017474

017476
017504

017506
017506
017510

017512
017520

017522
017530

017532
017536
017542
017550

017552

017554
017560
017564
017570
017576

017600

017602
017610
017614
017620

022626
00045¢
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117737

023737
001406

023737
001006

104110
000410

023737
001772

023757
001411

105777
005237
022737
001340

106103

012637
012637
004737
132777
001401

104074

012737
005057
00523%7
023727

000004
000006
017406
000340
002314
002276
000001

162600
003134

003134

003140

002304

162546
002314
000400

000004
000006
040564
000209

177777
002222
002222
002222

000004
000006

002304
162602

002304
002244

002304

002304

002244

002314

162464

001140

000500

PAGE &9
sVIMEOUT HANDLER FOR INTERRUPT (MECK
33%: (mMp (SP)+,(SP)+ SRESET STACK POINTER
BR 38% ;CONTINUE INTERRUPT CHECKS
;ON INTERRUPT DO 2%
2%: cmp (SP)+ (SP)+ JRESET STACK POINTER
MoV ERRVE(C,~(SP) ;SAVE TIMEOUT VECTOR
MOV ERRVEC+2,-(SP) ;SAVE TIMEOUT PRIORITY
MOV 33%,ERRVE( ;ON TIME OUT GO TO 33%
MOV #PR7,ERRVE(+? ASSURE PSW REMAINS PRIORITY 7
(LR TEMPI ;PREPARE TO CONSTRUCT INTERRUPT ADDRESS
MOV BASE ,TEMP ;INITIALIZE TEMP
1% BISB #RBIT,a(SR ;PREPARE TO CLEAR INTERRUPT
;CHECK 1F COUNTER INTERRUPTS
MOVB alAR, TEMP ;GET LOW BYTE OF INTERRUPT ADDRESS
(mp ACNTL ,TADDR 1F COUNTER A IS BEING TESTED
BEQ 5% ;=THEN SEE 1F COUNTER B INTERRUFTS
(MP ACNTL ,TEMP ;=ELSE IF A DIDN'T INTERRUPT
BNE 368 ;==THEN SK]P ERROR
34%:
EMT 110
BR 37¢ ;===CLEAR UNWANTED INTERRUPT
35%: CMP BONTL,TEMP ;1f COUNTER B INTERRUPTED
BtQ 14% :=THEN 1T WAS UNEXPECTED
36%: (Mp TEMP,TADDR ;s 1F COUNTER INTERRUPTED
BEQ 4% :-THEN CLEAN UP.
;CLEAR UNWANTED INTERRUPT
37%: 1S18 aTEMP ;CLEAR UNWANTED INTERRUPT
318¢%: INC TEMP ;s INCREMENT [NTERRUPT+TIMEOUT COUNT
CMP #6400, TEMPI ;1F NOT EXCESSIVE COUNT NUMBER
BNE b} ) ;-THEN CHECK AGAIN
EMT 103
0%: MOV (SP)+ ,ERRVEC sRESTORE TIMEOUT VECTOR
MOV (SP)+ ERRVEC+2 ;RESTORE TIMEQUT PRIORITY
JSR PC,CLRINT ;CLEAR ALL INTERRUPTS
BITB #FBIT,a(CSR :1F INTERRUPT CLFARS
BEQ 5% ; THEN SK]P ERROR,
EM? 74
¢
5¢: MOv #-1,9GDDAT JINITIALIZE EXPECTED DATA
(LR YLOGP CWALT
68%: INC YLOOP
(mp YLOOP, #500

Sea 0081




PAIN,
TESTING

325%¢4
3235
3236
3237
3238
5239
3240
3241
3242
3243
3244
3245
3246
3247
3248

MACRO M1110 20-FEB=79 11:22 PAGE 49-;

DIGITAL

017626
017630
017636
017644
017652

017654

MODULE

001372
117737
117737
023757
00140

10461C0

m5014

Q) b a
oo
— MM
- LN N
HrOO
OO

003140

003140
003140
003136
017302

001143
001142
001142

0022«¢

002244
003144
003142

;~END 2%
‘$:

BNE
MOVB
MOvB
(MP
BtQ

M1

(Mp
BtQ
MOV
MOV
MOv
JMp

68%

a( TRSH,$BDDAT+1
aCTRSL,$BDDAT
%2DDAT.SBDDA1

100

BCNTL,TADDR
TRANP?
BONTL ,TADDR
BCNTL,CTRSL
BONTH,CTRSH
8¢

;READ HIGH BYTE

sREAD LOW BYTE BUFFER
:IF COUNTER HALTED AT =1
;=THEN SKIP ERROR

J1F FINISHED (HECKING INTERRUPTS
:=THEN TEST TRANSITION POINTS
:=ELSE CHECK COUNTER B

SEa 008/
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3250
1251
3252
325%
3254
8255
3256
3257
31258
3259
3260
3261
3262
1263
3264
3265
3266
1267
31268
3269
3270
3271
327¢
3273
3274
3275
3276
3277
1278
327¢
3280
3281
1282
128%
3284
3285
3284
3287
3288
31289
3290
3291
329¢
329%
3294
3295

MACRO MIV10 20-FEB-79 11:22 PAGE S50
DIGITAL MODULE MS5014

017754
017756
017762

017764
017772
017774
020002
020006
020012

020014
(20016
020024
020032

020036
020042

020046
020052
020056
020064
020066
020070
020072
020074

020076
020104

020106
020110

000257
006037
103014

023737
0014647
013737
013701
013700
000755
005005

013737
013737

001366
104101
000727

023737
001723

104102
000721

000620
000010
003134
003132
003134

100000

003150

002244

003140
00313¢
003140

003150
003150
002204

002305
002304

001143

001142
002304

001140

162340
162332
002244

00315C

003140
002244

001140
002304

001142

001142

TRANP? :

1%:
5¢%:

6%:

°%:

3%:

4%:

SEQ 0083
;TEST THE TRANSITION POINTS

MOVB #DBIT,a(SR ;CLEAR EXTRANEOUS BITS AT (SR,
BISB #1B17,a(SR
MOV ACNTL,TADOR ;INITIALIZE COUNTER TEST ADDRESS
MOV ACNTH,R1T JINITIALIZE HIGH BYTE ADDRESS
MOV ACNTL,RO ;INITIALIZE LOW BYTE ADDRESS
|
MOV #BIT15,NUM sINITIALIZE TRANSITION NUMBER
(CcC ;CLEAR ALL CONDITION CODES
ROR NUM :DETERMINE NEXT TRANSITION VALUE
B(C 2% ;IF NOT FINISHED THIS COUNTER DO 2%.
(mp TADDR ,BUNTL ;1F COUNTER B WAS CMECKED
BEQ S1STI? ;=THEN CHECK FREQUENCY
MOV BCNTL, TADDR ;=BELSE PREPARE TO TEST (OUNTER B
MoV BCNTH, R ;==L0AD HIGH BYTE ADDRESS
ggv ?EhTL,RO ;==LOAD LOW BYTE ADDRESS
(LR RS sINITIALIZE LOOP COUNT
MOV NUM,$GDDAT ;COMPUTE EXPECTED DATA
MoV NUM, TEMP :COMPUTE DATA T1C LOAD
DEC TEMP
MOvB TEMP+1,(RY) :LOAD HIGH BYTE OF COUNTER
MOVB TEMP, (R()) ;LOAD COUNTER
MOVB (R1),$BDDAT+1 ;READ HIGH BYTE
MOvB (RO) ,$BDDA1T ;READ LOW BYTE
(MP TEMP ,$BDDAT ;1F COUNT CHANGED
BNE 4% ;=THEN CHECK DATA
DEC RS ;=ELSE IF DELAY NOT uP
BNE 1% ;==THEN LOOK FOR A COUNT
EMT 101
BR 5¢
(mpP $GDDAT,$BDDAT :1f COUNT WAS GOOD
BEQ 5% :=THEN SKIP ERROR
EMY 102
BR 5% ;=THEN DO ANOTHER TRANSITION (mf(«
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MACRO M1110 20-FEB-79 11:22 PAGE 51
DIGITAL MODULE M5014

020112
020116
020124
020132
020136
020142
020150
020152
020156
020164
020172
020200

020206
020214
020222
020239

620234
020242
020246
020252
020254

020256
020264
02027¢

020300
020304
020310
020314
020316
020322

020324
020326

020330

020336
020342
020350
020352
020556
020364
020366
020374

OO
NAOO SN

0013

O~N~N~ ~ 4~

0065037
005037
005737
001005
005237
001372

104025
000511

012737
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032024
0000¢0
000010
002222
002222
002222

040564
040556
000340
020600
000340

001750
166170
003152
003150

000100
000000
020¢5¢4

001141
001140
001140

002300
002222
002300

002222

000601

162570
162566

162560
162556

002300

003152
001140
001140

162020

162646
162642
162640

003150

001140

001140
000074

65%:

11%:

15%:

;TEST THAT COUNTERS COUNT TO WITHIN 20% OF 5KkM!

JSR
move
8158
(LK
INC
(MpP
BNE
JSR
MoV
MOV
MOV
MOV

MOV
MOv
SuB
(LR

PC,KLEER
#DBIT,aCSR
#IBLT,a(5R
YLOOP

YLOOP

YLOOP ,#77
649
PC,CLRINT
#COUNT ,aCLKv(
#PR7 ,3CLKVCA
#4% ,aVECTO
#PR7 ,aVECTOA

#1000.,VAR]
#-5000. ,%GDDAT
VAR ,$GDDAT
NUM

;ALLOW THE INTERRUPTS

BISB
MOV
MOV
RTI
NOP

MOvV8
MOvVB
Movs

NEBIT ,a(SR
#PRO,-(SP)
#65%,-(SP)

$GDDAT+1 ,aACNTH
$GDDAT ,aACNTL
$GODAT ,aBINTL

;TEST THAT THE (LOCK IS

CLR
(LR
TS1
BNE
INC
BNE

EMT
BP

MOV

(LK
YL O0P
(LK
15%
YLOOP
1%

25
14%

#1,NUM

;CLEAR EVERYTMING

: SHUT OFF WORLD
;ENABLE 5kHZ CLOCKING
JWALT

;LLEAR ALL INTERRUPTS

s INITIALIZE CLOCK VECTOR
;SET UP PRIORITY FOR CLK INT
;INITIALIZE INTERRUPT VECTOR
;SET UP PRIORITY FGR INT

INITIALIZE ALLOWED ERROR
INITIALIZE EXPECTED DATA

; SUBTRACT FUDGE FACTOR

;INITIALIZE PROGRAM POSITION POINTER

ENABLE INTERRUPT B]T AT (SR
;SET PSWw 10 PRICRITY 9

;LOAD HIGH BYTE BUHFER
;LOAD COUNTER A
:LOAD COUNTER B

ON

;INITIALIZE CLOCK

;INITIALIZE LOOP COUNT

;1P CLOCK 1S COUNTING

;=THEN CHECK THAT COUNTERS C(OUNT
;=ELSE IF CLOCK MAY (OUNT
;==THEN (HECx FOR COUNT

;==SK]P (LOCK DEPENDENT TESTS
;SET A (LOCK FLAG

;WAIT UP TO ONE SECOND FOR A COUNT

1STB
(MPB
BNE
1$18
(MPB
BNE
(Mp
Bul

oACNTH
SACNTL,$GDDAT
13%

aB(NTH

oBINTL ,$8GDDAT
13%

(Lk, w60,

12%

;LOAD LOW BYTE BUFFER

:1F COUNTER A IS COUNTING
:=THEN (HECK FREQUENC(Y
;=ELSE CHECK C(OUNTER B
;=~=1F COUNTER B IS COUNTING
~=«THEN CHECK FREQUENCY
e==fLSE [F 1 SECOND NOT UP
ie===THEN WAIT FOR (OUNT

SEQ 3084
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DIGITAL

020376
02040¢

020410
020416

020420
020426
020432
020436
020440

020442
020450
020456
020464

020472
020500
020504

20510
020516

020520
020526

020530
020536

020540
0205406

02055¢C

020552
020560
020564
020570
020572
020574

MODULE MS01¢6

012737
005037

023727
C0277%

142777
012746
012746
000002
000240

023737
100404

01373%7
104106

023737
100404

013737
104106

000504

142777
012746
012746
000002
000240
000137

000002
002300
002309
000110

000340
020440

162464
1626460
162454
16245C
003152
003152
003152

003152

003134

003152

003140

000110

000340
020572

021370

003150

000074

161634

001140

001142
0022446
003156

002246

161502

13%:
1%:

66%:

1% :
14%:

SWALT ONE FULL SECOND

MOv
(LR

(Mp
BLI

BlI(e
MOv
MOV
R11]
NOP

MOvB
MOvB
MOvB
MOvB

MOV
ASL
NEG

(mMp
BM]

MOV
EmT

(MF
BM]

MOv
EMT

BR

BI(B
MOV
MOV
RT!
NOP
JMP

#2 ,NUN
(LK

(LK, 060,
3

PEBIT.1BIT,a(SR
#PR7,-(SP)
n668,-(SP)

dACNTH, $BDDAT+
SACNTL ,$8DDAT
aB(NTH, TEMPB+1
aBCNTL, TEMPB

VAR] ,$GDDAT
VAR]
VAR]

VAR] ,$BDDAT
2%

ACNTL ,TADDR
106

VAR, TEMPB
3%

BCNTL, TADDR
106

TSECTB
#EBIT!TBIT,I(SR

¥PR7 ,=(SP)
267%,-(SP)

(BIT(M

;INDICATE PROGRAM MADE [T MERE
INITIALIZE THE (LOCK

;1F 1 SECOND NOT uyP
;=THEN WAlT

;DON'T LEAVE THESE BITS HANGING
;SET PSW 10 PRIORITY 7

:GET CONTENTS OF COUNTER A
:GET CONTENiS OF COUNTER B
;GEY EXPECTED COUNT
;DOUBLE THE VARIANCE

;GET TWO'S COMPLIMENT

;1F COUNT IS WITHIN 20% OF 5KHZ
:=THEN SK]P ERROR

:=ELSE PREPARE FOR ERROR

;1F COUNT IS WITHIN ¢0% OF 5kn?
;«THEN SKIP ERROR

:=tLSE PREPARE FOR ERROR

;CHECK TIME BASE

;DON'T LEAVE BITS HANGING
:SET PSw 10 PRIOR]TY 7

JSKIP CLOCK DEPENDENT TESTS

SEQ 0085 |
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TESTING DIGITAL MODULE MSO14 SEQ 0086
gggg :ON INTERRUPT DO 4%
3388 020600 022626 6%: (mp (SP)+,(SP)v :RESTORE STACK POINTER
3389 020602 013737 002300 002314 MoV CLK, TEMPY ;GET TIME AT INTERRUPT
3390 020610 013737 002276 002304 MoV BASE, TEMP INITIALIZE TEMP
ggg; 020616 117737 16442 002304 MOVR alAR, TEMP :GET INTERRUPTING ADDRESS
3393 020626 023737 00313% 0023064 (mp ACNTL,TEMP :1F NO! COUNTER A INTERRUPTING
ggg: 020632 001005 BNE 5% :=THEN SKIP ERROR
3396 020636 013737 003134 002244 MOV ACNTL,TADDR :=ELSE PREPARE FOR ERROR TYPEOUT
3397 020042 104106 Emi 106
§§gg 020646 (00437 BR 7% :CLEAN UP
3400 020646 023737 003140 002304 S%: CMP BCNTL , TEMP ;1F NOT COUNTER B INTERRUPTING
;48; 020654 001005 BNE 6% :=THEN SKIP ERROR
[
3403 020656 013737 003140 002244 MOV BCNTL, TADDR :=ELSE PREPARE FOR ERROR TYPEOUT
gagg 020664 104106 EMT 106
4
%‘89 020666 000426 BR 7% :CLEAN UP
&
3408 (20670 152777 000001 161364 6%: B1SB #RBIT,3CSR ;CLEAR UNWANTED INTERRUPT
3609 020676 105777 161402 1STB aTEMP
3410 020702 012746 000000 MOV ¥PRO,-(SP) :SET PSW TG PRIORITY 0
020706 012746 020714 MOV ¥68%,-(5P)
020712 000002 RTI
020714 000240 68%: NOP
3411 020716 005737 003150 151 NUM :1F NOT AT 118 MARK
3612 020722 001002 BNE 16% :~THEN GO TO CORRECT MARK
3413 020724 000137 020310 JMP 1% :-ELSE CONTINUE AT 11% MARK
3614 020730 022737 000001 003150 16%: (MP o1, NJM ;1F AT THE 1% MARK
3415 020736 001224 8NE s :=-THEN GO T0 IT
ga}? 020740 000137 020336 JMP 12% ;=ELSE GO TO THE 12% MARK
&
3,18 020744 004737 040564 7% : JSR PC,CLRINT ;CLEAR ALL INTERRUPTS
3,19 020750 132777 0002900 161304 811R #FBIT,3(SR :1F INTERRUPT CLEARS
3620 020756 001401 8EQ 1SECTB ;=THEN SKIP ERROR

3421 020760 104104 3 104




LMAIN,
TESTING DIGITAL MODULE MS014

3423
3424
3425 020762
020762
020766
020772
020774
020776
021004
021012 O
021020 ?

0

012746
012746
000002

000340
020774

3426
3427
5428
5429
3430
3431
3432
3433
3436
3435
3436
3437
3438

141520

000110
7 021312
7 000340

021026 7

021034 7

021049

021044

021050

021054

021060
021066
021072
021076
621100
021102
021106
021112
021120
021122
021126
021130
021136
021142
021146
021150

LTAAA
3445 021152
021154

LIAX

3447
021160
021166

3448

3449

3450

3651 021170
021174
021200
021202

021204

021212

021214
021222

021230
021236
021244
021252
021260

000010
040564
162066
162064
162064
002300

000100
000000
021100

152777
012746
012746
000002
000240
005037
005237
023727
001372
005737
001014
112777
012746
012746
000002
000240

106025
000137

023727
002774

012746
012746
000002
000240
012777
104103

36439 002222
002222

002222
002300
000020

000340
021150

3440
3441
3642
3443

021370
002300

000340
021202

3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3467
3487

000020

003132
003134

003144
161700
161674
001140

- —
LN

QDO —=—O OO
ON) st —b b
—A WM NN NN
P NN NN
[ QW IV RV RV )
NN Y ~ ™~

001140
161250
161246
161242
161226

161174

177777

161124

001332

161050

003142
003144

002244
001143
001142
061142
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TSECTB:

66%:

65::
bd:

67%:

1%:

68%:

5%:

2%:

JCHECK THAT A 10 SECOND TIME BASE 1S CHOSEN

MOv
MOV
RT1
NOP
MOv
BICB
MOv
MOV
BISB
JSR
(LRB
(LRB
(LRB
(LR

BISB
MOV
MCv
RTI1
NOP
CLR
INC
(MP
BNE
151
BNE
MOvB
MOV
MOV
RT1
NOP

EMT
JMP

CMp
BLT

MOov
MOv
RT1
NOP
MOV
EMT

MOV
MOov

MOV
MOVB
MOvVB
(MP
BEQ

#PR7,~(SP)
649 ,-(SP)

#50000. ,9GDDAT
#1BIT EBIT,ICSR
#6%,avECTO
#PR7,aVECTOA
#1BIT,aCSR
PC,CLRINT
dACNTH

dACNTL

aBCNTL

(LK

#EB1T,a(SR
#PRO,-(SP)
r65%,-(SP)

YLOOP
YLOOP
YLOOP, #-1
66%

(LK

1%
#DBIT,a(SR
#PR7,-(SP)
#67%,-(SP)

25
(BITCM

(LK,¥#730.
1%

#PR7,-(SP)
#68%,-(SP)

#DBIT,alsSP
103

ACNTH,CTRSH
ACNTL,CTRSL

CTRSL, TADDR
9(TRSH,$BODAT+1
aCTRSL,$BDDAY
ggDDAT.SBDDAT

SEQ 0087

;SET PSW 1O PRIORITY 7

;INITIALIZE EXPECTED DATA
:ASSURE TBIT AND EBIT ARE CLEAR
;INITIALIZE INTERRUPT VECTOR
;INITIALIZE INTERRUPT PSW STATUS
;INITIALIZE MODULE

:CLEAR ALL INTERRUPTS

CLEAR HIGH BYTE BUFFER

:CLEAR COUNTER A

:CLEAR COUNTER 8

s INITIALIZE CLOCK COUNT

;ALLOW INTERRUPTS
;SET PSW TO PRIORITY O

JWALT

;1F CLOCK 1S COUNTING
;=THEN WAIT 11 SECS
;=ELSE CLEAN UP THE (SR
:SET PSW TO PRIORITY 7

; AND (HECK THAT (BIT CLEARS MUT

;1F A LITTLE MORE THAN 12 SECONDS NOT UP
:=THEN WAIT

;SET PSW TO PRIORITY 7

;CLEAR EXTRANEOUS BITS

SINITIALIZE FIRST TEST ADDRESS

;LOAD TEST ADDRESS

;READ HIGH BYTE OF TEST COUNTER
;READ LOw BYTE OF TEST COUNTER
s1F DATA IS AS EXPECTED

;=THEN SKIP ERROR




JAIN,
TESTING

3464
3465
3466
3467
3468
3469
3470
N
3472
3473
3474
3475
3476
3477
3478
3479
31480
3681

3,82
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DIGITAL
021262

021264
021272
021274
021302
021310

021340
021346
021352
021356
021362
021364
021366

MODULE
1046107

023757
001436
013737
013737
000747

022626
013737
117737

023737
001726

152777
105777
012746
012766
000002
000240
000674

m5014

003140

003140
005136

002276
160736

003140

000001
160732
00000C
021364

002244

003144
005142

002304
002304

002304

160714

3%:

4%

69%:

EMT

(MP
BEQ
MOV
MoV
BR

(mp
MmOV
MOVB

(MP
BEQ

BISB
TS18
MOov
MoV
RTI
NCP
BR

107

BCNTL, TADDR
(BITCM
BONTL,CTIRSL
BCNTH, CTRSH
2%

(SP)+,(SP)
BASE, TEMP
alAR,TEMP

BCNTL, TEMP
5%

#RB]IT,a(SR
aTEMP

#PRO, - (SP)
¥69%,-(SP)

1%

;1F DONE CHECKING TIME BASE
;~THEN (HECK (BIT INIT
;=ELSE TEST COUNTER B.

RESTORE STACK POINTER
;INITIALIZE TEMP
;GEY LOW 8YTE INTERRUPTING ADDRESS

:1F B INTERRUPTED
;=THEN SEE IF TIME BASE IS CORRECT

;=ELSE CLEAR UNWANTED INTERRUPI
;SET PSW 10 PRIORITY O

;=CONTINUE 12 SECOND WAlT

SEQ 0088




MAIN.
TESTING

3484
5489
3486
3487
3488
3489
3490
3491
3492
3493
3494
5495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
5507
3508
3509
3510
3511
3512
3513

MACRO #1110 20-fEB-79
DIGITAL MODULF M501¢

021370
021374
021402
021610
021416

021424
021430

021436
021444

021452
021460
021466
021474
021502

021504

21506
021514
021516
021526
021532
021534
021536
021544

b 1D
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N AN (VW] (A o (A9 ST N7 VIV, }
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104075

023737
001407
013737
013737
000747
104412
013737
000207

— et
~N~N~NO
NN N
NN N -
NSNS
NNNO

000020

032024
000020

003134
003132

003144
161456

161452
00114C

003140

003140
003136

003134
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160624

003144
003142

002244
001143

001142
001142

0022644

003144
003142

002244

(BIT(M:

1%:

c$:

MSO14R:

:CHECK THAT CBIT INITIALIZES MODULE

(LR

MOVB
MovB
MOv8
MOVB

JSR
B1s8B

Mov
Mov

MOV
MOVB
MOVB
(MP
BEO

EMT

(MP
Bta
MOV
MOV

8R
RESREG
MOV
RTS

$GDDAT

#-1,3ACNTH
#-1,aACNTL
#-1,3BONTL
#DBIT,a(SR

PCKLEER
#DB1T,a(SR

ACNTL ,CTRSL
ACNTH,CTRSH

CTRSL,TADDR
JCTRSH,$BDDAT+1
3CTRSL ,$BDDAT
3200A1.$BDDAT

75

BCNTL,TADDR
M5014R

BCNTL,CIRSL
?ENTH,(TRSM

ACNTL,TACDR
PC

INITIALIZE EXPECTED DATA,
;LOAD THE HIGH BYTE BUFFER.
:LOAD COUNTER A W]TH ALL 1°S,
:LOAD COUNTER 8 WITh ALL 1°'S,
sASSURE CSR IS CLEAR.

INITIALIZE SYSTEM
; SHUT OFF WORLD

sINITIALIZE FIRST TEST ADDRESS

INITIALIZE ADDRESS UNDER TEST

;READ HIGH BYTE OF TEST COUNTER
;READ LOW BYTE OF TEST COUNTER

;1F DATA 1S5 AS EXPECTED

;=THEN SKIP ERROR

:1F DONE CHECKING INIT
;=THEN RETURN FROM SUBROUTINE
;=ELSE TEST COUNTER B.

;RESTORE REGISTERS
RESTORE TEST ADDRESS FOR LOOPING
;RETURN TO MAIN PROGRAM,

SEQ 0089




MAIN,
TESTING

3515
6
7
8

[V IV V]
WSS
el s

5519
3520
3521

3522
3523
3524
3525
3526
3527
3528
3529
3530
3531
31532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
35¢4,%
3547
3548
3549
3550
3551
355¢
355%
3554
3555
3556
3557
3598
1559
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DIGITAL MODULE M6014

021546

021546
021550

021556
021562
021566
021570

021572
021600
021606
021614
021622
021630
021636

021644
021650

021656
021662
021670

021676
021704
021712
021720
021726

021730

021732
021740
021742
021750
021756

062737

004737
192777

O s O 008
NN NN W NN

SNSNTNTN NND
[V AV LV LV I LN AN N
—_N NN NN N

N = wtd b

00140
104075

023737
001407
013737
013737
000747

000023

000340
021570

002244
002264
000001
002244
000002
002244
000003

032024
€00020

001140
003134
003132

003144
161232
161226
001140

003140

003140
003136

001206

003134
003132
003132
003140
003140
003136
003136

160404

003144
003142

002244
001143
001142
001142

002244

003144
003142

LSBITL

M6016:

';"."""""""""!"""""'.'l"'l.""'I".".'Q."'.'..'

15123:

64%:

1%:

2%:

TESTING DIGITAL MODULE M6014
:M6014 DUAL 16-B1T QUTPUT COUNTER

SCOPF

Mov #235,8TESTN ;sLOAD THE TEST NUMBER

MOV #PR7,-(SP) ;SET PSW 10 PRIORITY 7

MOV 643 ,-(SP)

RT]

NOP

s ADDRESS INITIALIZATION

MOV TADDR,ACNTL INITIALIZE COUNTER A LOW-BYTE

MOV TADDR,ACNTH ;INITIALIZE COUNTER A HIGH-BYTE
AD™ #1,ACNTH ;MAKE COUNTER A ADDRESS

MOV TADDR,BCNTL INITIALIZE COUNTER B LOW-BYTE

ADD #2,BONTL ;MAKE COUNTER B ADDRESS

MOV TADDR,BCNTH ;INITIALIZE COUNTER B HIGH-BYTE
ADD #3,BCNTH ;MAKE COUNTER B ADDRESS

;START WITH A KNCWN CONDITION =- CLEAR THE MODULE

JSR PC,KLEER ; CLEAR MODULE.
B1SB #DBIT,a(SR ; SHUT OFF WORLD

;STATUS OF M6014 AT  THIS TIME SHOULD BE --
. COUNTER A = 0 COUNTER B8 - O
;CHECK THAT COUNTERS ARE CLEAR

CLR $GDDAT INITIALIZE EXPECTED DATA.

MOV ACNTL,CTRSL ;TEST COUNTER A
MOV ACNTH,CTRSH
Mov CTRSL,TADDR ;INITIALIZE TEST ADDRESS

MOvVB dCTRSH,SBDDAT+1 ;READ HIGH BYTE OF COUNTER,

Move 3CTRSL ,$BDDAT :READ LOW BYTE Of COUNTER.
(MP $GDDAT,$BDDAT ;1F DATA 1S AS EXPECTED

BEQ 2% ;=THEN SKIP ERROR

EMT 75

(MP BCNTL,TADDR ;1F DONE CHECKING CLEAR
BEQ TSTPT1 ;=THEN DO PATTERN TEST
MOV BONTL,CTRSL ;=ELSE TEST COUNTER B
MOV BCNTH,CTRSH

BR 1%

SEQ 0090




MALIN,
TESTING

1961
1562
356%
1564
5565
35¢6
3567
3568
3569
3570
31571
3572
3573
3574
3575
3576
3577
1578
3579
3580
3581
31582
3583
3584
3585
3586
3587
3588
3589
3590
3591
3592
3493

MACRO m1110 20-FEB-79
DIGLTAL MODULE M6014

021760
021762

021770
021776
022004
022012

022020
022026
022034
022042
022050
022056
022064
022072

022074

022076
022104
022112

022114
022120
022126
022134

022136
022140
022146

—_O
»r O
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AN N SNHN AN N N O O NN [a¥ AV,

—— il il —andd
NNNNNN OON~N WO
WHNSNWSN WIS O
NNNSNSN WNNNN N0

w
o
~~

001401
104076

1642777
023737
001411

005137
013737
013737
000731

005200
122760
00131C

000010

003134
003132
002232
002232

000010
003144
001141
001140
161066
161062
001140

000010

003140

001140
003140
003136

000123
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160272

003144
003142
001140
00114}

160234
002244
161190
161074
001143
001142
001142

160156
002244

003144
003142

002232

TISTPTY:

1%:

Y.

4%

;CHECK THE READ/WRITE CAPABILITIES OF THE COUNTERS

(LR
BI(B

MOv
MOV
MOvVB
MOvB

BISB
MOV
MOvB
MOvB
MOVB
MOv8B
(mMp
BtQ

EMT

BI(B
(mp
BtQ

COM
MOV
MOV
BR

INC
(MPB
BNE

RO INITIALIZE PATTERN POINTER,
#1BIT ,a(SR sASSURE THAT TBIT 1S OFF
ACNTL,CTRSL ;TEST COUNTER A

ACNTH,CTRSH

PATT(RO),S$GDDAT ;GET EXPECTED PATTERN
PATT(RO),$GDDAT +1

#1BIT,3CSR ;INITIALIZE BOARD

CTRSL,TADDR INITIALIZE TEST ADDRESS
$GODAT+1,aCTRSH ;WRITE INTO HIGH BYTE OF COUNTER
$GDDAT,@CTRSL  ;WRITE PATTERN INTO LOW BYTE

dCTRSH,SBDDAT+1 ;READ COUNTERS HIGH BYTE
ad(TRSL, $BDDAT ;READ LOW BYTE OF COUNTER
$GDDAT,$BDDAT :1F PATTERN IS AS EXPECTED

3% ;=THEN SK]P ERROR

76

#21B17,aCSR :STOP COUNTING

BONTL,TADDR :1F COUNTER B JUST TESTED

49 ;=THEN DO NEXT PATTEPRN

$GDDAT :=ELSE PRODUCE EXPECTED PATTERN
BCNTL,CTRSL ; TEST COUNTER B

BCNTH,CTRSH

2%

RO ;MOVE PATTERN POINTER
#123,PATT(RO) :1F NOY AT END OF PATTERN TABLE
1% ;=ThEN DO NEW PATTERN

Sea 0091




AN,
TESTING

359%
5596
3597
3598
3599
3600
3601
3602
3603
3604
3605
36006
3607
3608
3609
3610
3611
3612
3613
3614
3615
1616
3617
3618
3619
3620
3621
3622
3623
3624
3625

3626
3627
3628
3629
3630
3631
3632
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DIGITAL MODULE M6014

022150
022154
022162
022170
022176

02220¢
022212
022220

022226
022234
022242
022250
022256

022260

022262
622270
022272
022300
022306

022310
022316
022322
022326
02233«
02233%6

022342
022350
022356
022364
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001401
104077

023737
001407
013737
013737
000747

112777
005037
005237
023727
001372
004737

013737
012777
012777
012737

- s O
~N~O
NN“
g Ty

4
7
7
V777177
000029

000010
003134
003132

003144
160702
160676
001140

-~~~

003140

003140
003136

000030
002222
002222
002222

040564

002132
022502
000340
000002

160750
160744
160742
160056

160050
003144
003142

002244
001143
001142
001142

0022446

003144
003142

157744

177777

002244
157710
157704
003150

TINIMO:

1%:

2%:

INTHLT:
64%:

1%:

CHECK THAT TBIT iNITIALIZES MODULE

(LR

MovB
MOvB
MOVE
MovB

8158
MOV
MOV

MOV
MOovB
Movs
(mp
BEQ

Em1

cMp
BtQ
MOV
MOV
BR

;CHECK THAT MODULE INTERRUPTS
#DBIT!TBIT,aC(SR ;START INTERNAL FREQ SOURCE

MOVB
(LR
INC
(MP
BNE
JSR

MOV
MOV
MOV
MOV

$GDDAT

#-1,3ACNTH
m-1,8ACNTL
#-1,8BCNTL
F5BIT,a(SR

#1817 ,a(SR
ACNTL,CTRSL
ACNTH,CTRSH

CTRSL ,TADDR
@CTRSH, $BDDAT+1
adCTRSL,$BDDAT
;200AT.$BDDA1

77

BCNTL,TADDR
INTHL!

BCNTL,CTRSL
?ENTH,(YRSH

YLOOP
YLOOP
YLOOP,#-1
6469
PC.CLRINT

ACNTH,TADDR
#2%,3VECTO
¥PR7,aVECTOA
#2 ,NUM

SEQ 0092

;INITIALIZE EXPECTED DATA,
:LOAD THE HIGH BYTE BUFFER.
;LOAD COUNTER A WiTh ALL 1°S.
;LOAD COUNTER B WITH ALL 1°S.
;ASSURE CSR IS CLEAR.

;INITIALIZE BOARD.
;INITIALIZE FIRST TEST ADDRESS

;INITIALIZE TEST ADDRESS

;READ HIGH BYTE OF TEST COUNTER
;READ LOW BYTE OFf TES® COUNTER
;1F DATA IS AS EXPECTED

:=THEN SKIP ERROR

;1F DONE (HECKING INIT
;=THEN CHECK MUDULE INTERRUPTS
.~ELSE TEST COUNTER B.

sWALT

;CLEAR ANY INTERRUPTS CAUSED BY T1BIT.

sINITIALIZE FIRST COUNTER TO TESY
INITIALIZE INTERRUFT VECTOR
;INITIALIZE INTERRUPT PRIORITY
:INITIALIZE A COUNT




MAIN,
TESTING

3634
3635
3636

3637
3638
3639
3640
3641

3642
3643
3644
3645

3646

MACRO M1110 20-FEB-79 11:22 PAGE 58
DIGITAL MODULE M6014

0c2372
022372
022376
022402
022404
022406
022414
022422
022430
022436
022442
022446
022454

022456

022460
022464
022470
022472
022474

012746
012746

104103

012746
012746
000002
000240
00053

0000uC
022404

000109
003151
000001
003150
002222
002222
002222

000340
022472

177777

8%:

65%:

66%:

67%:

ALLOW AN INTERRUPT AND

MOV
MOV
R11
NOP
8158
MOVB
BICB
Movs
(LR
INC
(mMp
BNE

EMT

MOV
MOV
RTI1
NOP
BR

#PRO, - (SP)
#65%,-(SP)

#EBIT,aCSR
NUM+1 aTADDR
#BI1T10,TADDR
WUM,aTADDR
YLOOP

YLOOP

YLOOP, #-1
66%

103
#PR7,-(SP)
#67%,-(SP)

7%

WALT

;SET PSW TO PRIORITY 0

sALLOW THE INTERRUPT
;CLEAR HIGH BYTE BUFFLR
PREPARE TO LOAD COUNTER
;LOAD COUNTER

sWALT

:ScT PSW 1O PRIORITY 7

;SKIP INTERRUPT ROUTINE

SEQ 0093




PAIN,
TESTING

2648
3649
3650
3651

3652
3653
3654
3655
3656
3657
3658
31699
3660
3661
3662
3663
364
3665
3666
3667
3668
3669
3670
3671

3672
3673
3674

3675
3676
3677
3678
3679
3680
3681
3682
3483
3684
3685
3686
3687
3688
368¢%
3690
3691
1692
3693
3694
3695
1696
3697
3698
3699
3700
3701

MACRO Mil110 20-FEB=-79 11:22
DIGITAL MODULE M6014

022676
022500

022502
022504
022510
022514
022522
022530
022534
022542

022550

022556
022564

022566
022574

022576
022576
022600

022602
022610

022612
022620

022622
022626
022632
022640

022642

022644
022650
022654
022660
0226606

022670

0¢2672
022676
022702
022706

022626
000452

—OD00000O

1177%7

023737
001406

023737
001006

106110
000410

023737
001772

023737
001411

105777
005237
022737
001340

104103

012637
012637
004737
152777
001401

106074

005037
005037
005237
023727

000004
000006
022476
000340
002314
002276
000001

157510

003134

003134

003140

002304

157456
002314
000400

000004
000006
040564
000200

00000«
000006

002304
157512

002304
002244

002304

002304

002244

002314

157374

172777

PAGE 59

13%:

;TIMEOUT HANDLER FOR INTERRUPT (HECK

CMP
BR

(SP)+ , (SP)+
38%

:ON INTERRUPT DO 2%

2%:

3%:

34%:

35%:

16%:

37%:
38%:

4%:

5% :
68%:

CMP
MOV
MOV
MOv
MOov
(LR
MOV
BISB

(SP)+,(SP)+
ERRVE(,-(SP

SRESET STACK POINTER
:CONTINUE INTERRUPT C(HE(K.

RESET STACK POINTER
) . SAVE TIMEOUT VECTOR

ERRVEC+2,-(SP) ;SAVE TIMEOUT PRIOR]TY

33% ,ERRVEC

;ON TIME OUT GO TO 33%

#PR7 ,ERRVEC+2  ;ASSURE PSW REMAINS PRIORITY 7

TEMPY
BASE ,TEMP
#RBIT,a(SR

;PREPARE TO CONSTRUCT INTERRUPT ADDRESS
;INITIALIZE TEMP
;PREPARE TO CLEAR INTERRUPT

;CHECK 1F COUNTER INTERRUPTS

MOvB

(mp
BEQ

C(Mp
BNE
EMT
BR

CMP
BEQ

(Mp
BEQ

olAR, TEMP

ACNTL ,TADDR
35%

ACNTL , TEMP
56%
110
57%

BONTL, TEWP
34%

TEMP, TADDR
6%

;GET LOW BYTE OF INTERRUPT ADDRESS

;1F COUNTER A |S BEING TESTED
:=THEN SEE IF COUNTER B INTERRUFTS

;~ELSE IF A DIDN'T INTERRUPT
;==THEN SKIP ERROR

;===CLEAR UNWANTED INTERRUPT

:1F COUNTER B INTERRUPTED
;=THEN IT WAS UNEXPECTED

;1# COUNTER INTERRUPTED
:=THEN CLEAN UP,

:CLEAR UNWANTED INTERRUPT

1S18
INC
(MP
BNE

EMT

MOV
MOV
JSR
B118
BEQ

EMI

(LR
(LR
IN(
(MP

ATEMP
TEMP?
#400, TEMPI
38

103

:CLEAR UNWANTED INTERRUPT

; INCREMENT INTERRUPT+TIMECGUT C(OUN!
;1F NOT EXCESSIVE COUNT NUMBER
;=THEN (HECK AGAIN

(SP)+ ERRVEC( ;RESTORE TIMEQUY VECTOR
(SP)+ ,ERRVEC+2 RESTORE TIMEOUT PRIORITY

PC,CLRINT
FEBIT,a(SR
5%

74

$GDDAT
YLOOP
YLOOP
YLOOP, 8-

;CLEAR ALL INTERRUPTS
1P INTERRUPT CLEARS
: THEN SKIP ERROR,

SINITIALIZE EXPECTED DATA
SWALT

SEa 0094




MAIN,
TESTING

5702
3703
3704

MACRO M1110 20-FEB-79 11:22 PAGF 59-

DIGIJAL

022714
022716
022724
022732
022740
022746
022754

022756

022760
022766
022770
022776

MoDuLE

104100

023737
001405
013737
000137

me014

000001
157314
00000C
157300
001140

003140

003136
022572

002244
001143
002244
001142
001142

002244
002244

:=END 2%
’%:

8NE
BIS
mMove
BIC
MovB
(mp
BtO

EMT

(MP
BEQ
MOV
IMP

68%

#B110,TADDR ;PREPARE TO READ HIGH BYTE
aTADDR,$8DDAT+1 ;READ HIGH BYTE

#8110, TADDR ;PREPARE TO READ LOW BYTE BUFFER

aTADDR,$B0ODAT READ LOW BYTE BUFFER
$GDDAT,$8DDAT :1f COUNTER HALTED AT 0
7% ;=THEN SKIP ERROK

100

BCNTL,TADDR ;1F FINISHED CHECKING INTERRUPTS
TRANP ;~THEN TEST TRANSITION POINTS
ggNTH.IADDR s=ELSF CHECX COUNTER B

SEQ 0095




AN,
TESTING

1718
3719
3720
3721
3722
372%
1724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
37%7
3738
37%9
3740
3741
3742
3743
3744
3745
3746
3747
3748
3749
3750
3751
3752
3753
3784
3755
37%¢6
3757
3758
3759
376(:

MACRO ®M1110 20-FEB-79 11:22 PAGE 60

DIGITAL

023002
023010

023016

023024
023026
023032

02303¢&
023042
023044
023052

023054
023060
023066

023072
023100
023106
023114

023122
023130
023136
023144
023192
023160
023162
023166

023170
02317¢

028174
023207

023204
025206

MmOoDuLE

112777
013737

012737

000257
006057
103010

023737
001462
0137%7
000761

005037
013737
005337

~
~ N
NN

15
11
14
11

NN TN NN NN N

WD~ PO e U NN
O NN N NN ~

SN N NN N -~~~

106101
000714

023757
001710

106102
000706

me014

000030
003132

10000C

003150

002244
003136

003154
003150
001140

000001
003151
000001
003150

000001
157110
000001
157074
003150

003154

001140

1572952
002244

003156

003140
002246

001140

002244
157136
002246
157122

002244
001143
002244
001142
001142

001142

TRANP:

1%:
5%:

6%:

1%

A ¥

MOvB
MOv

MOV

(CC
ROR
BC(C

(mp
BtQ
MOv
BR

(LR
MOV
DEC

B1SB
MOVB
BI(B
MOVB

BISB
MOvs
BI(B
MOvVB
(mMp
BNE
DEC
BNE

EM1
BR

(MP
BEQ

EMI
BR

#DBIT:TBIT,3(SR ;CLEAR EXTRANEOUS BITS AT (SR,
;INITIALIZE COUNTER TO TEST

;INITIALIZE TRANSITION NUMBER

;CLFAR ALL CONDITION CODES
;DETERMINE NEXT TRANS]IT]ON VALUE

ACNTH, TACDR
#BIT15,NUM

NUM
2%

TADDR ,B(NTL
STSTIH
?gNlﬂ,TADDR

XL00P
NUM, $GDDAT
$GDDAT

#8110, TADDR
NUM+1 ,@TADDR
#8]10,TADDR
NUM,3TADOR

#B110,TADDR
aTADDR,$BDDAT +1
#B110,1ADDR

9 TADDR ,$BDDAT
NUM,$BDDAT

4%

XLOOP

3%

101

5%
$GDDAT,$BDDAT
5%

102
5%

;1F NOT FINISHED

THIS COUNTER DO 28.

;IF COUNTER B WAS CHECKED
;=THEN (HECK BOTH TOGE THER
;=ELSE PREPARE TO TEST COUNTER B

;INITIALIZE LOOP

COUNT

;COMPUTE EXPECTED DATA

;PREPARE TO READ
:LOAD HIGH BYTE
:PREPARE T0 LOAD
;LOAD COUNTER

;PREPARE TO READ
;READ HIGH BYTE
;PREPARE TO READ
;READ LOw BYTE

;1F COUNT (HANGED
:=THEN CHE(K DATA

HIGH BYTE
Of COUNTER
COUNTER
HIGH BYTE

LOW BYTE

;=ELSE IF DELAY NOT uP

;=="HEN LOOKX FOR

A (OUNT

:1F COUNT WAS GOOD

;=THEN SKIP ERROR

;=THEN DO ANOTHER TRANSITICON (HE(K

SEQ 0096




PAIN,
TESTING

3762
3763
3764
3765
3766
3767
3768
5769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
5783
3784

3785
3786
3787
1788
3789
3790
3791
3792
3793
3794
3705
5796
3797
3798
3799
3800
1801
1802
3803%
3804

3805
3806
3807
5808
3809
3810
811
3817

MACRO M1110 20=FEB=79 11:22 PAGE 6!

DIGITAL MODULE M6014

023210 105077 157716
0232164 105077 15771«
023220 105C77 157714

023224 004737 040564
023230 142777 000019
023236 112777 000030
02324L 006737 040564
023250 012777 040556
023¢56 012777 000340
023264 012777 023534
023272 012777 000340
023300 012737 000620
023306 012737 003720
023314 063737 003152

023322 152777 000100
023330 012746 000000
023334 012746 023342
023340 000002
023342 000240

023344 113777 001141
023352 005037 002300
02535¢ 005037 003154
023362 113777 001140
025570 113777 001140

023376 005237 003154
023402 001003

023404 104025
023406 000137 023672

023412 005737 002300
023416 001767

023%«2C 023727 002300
023426 001374

023430 012746 000340
023436 012746 023442
023640 000002
023442 000240
023644 142777 000110

023452 117737 157454
0236460 117737 157450
02866 117737 157444
02%7¢ 117737 157440
023502 006337 003152

003152
001140
001140

156732

157560

000074

156610

001143
001142
003157
005156

STSTIN:

64L%:

8%:

9% :

1%:

65%:

SEQ (0097 !
;TEST THAT COUNTERS COUNT TO WITHIN 20X OF 2xkn?
(LRB SACNTH ;LOAD THE HIGH BYTL BUFFER |

(LRB SACNTL ;CLEAR COUNTER A

LLRB aBONTL ;CLEAR COUNTER B

JSK PC,CLRINT sASSURE PENDING INTERRUPTS ARE SERVI(CED

BI(B #IBIT,a(SR ;PREPARE TO INJTJALIZE BOARD

MOve #DBIT:1BIT,a(SR ;INITIALIZE BOARD

JSR PC,CLRINT ;CLEAR ALL INTERRUPTS

MOV #COUNT ,aCLKV( ;INITIALIZE CLOCK VECTOR

MOV #PR7 ,aCLKVCA ;SET UP PRIORITY FOR (LK INT

MOV #4%,aVvECTO ;INITIALIZE INTERRUPT VECTOR

MOV #PR7 ,aVECTOA ;SET UP PRIORITY FOR N7

MOV #600.,VARI ;INITIALIZE ALLOWED ERROR |
MOV #2000.,8GDDAT JINFTIALIZE EXPECTED DATA .

ADD VAR ,$GDDAT .ADD FUDGE FACTOR i
sALLOW THE INTERRUPTS l
B1SB FEBIT,3(SR sENABLE INTERRUPT BIT AT (SR !
MOv #PRO,=(SP) ;SE1 PSW 10 PRIORITY O

MoV #64%,-(SP)

RTI

NOP

MOovB $GDDAT+1 ,JAINTH ;LOAD HIGH BYTE BUFFER

(LR (LK

CLR XLOOP INITIALIZE CLOCK CHECK VAR]ANT

MOvVB $GDDAT ,QANTL :LOAD COUNTER A

MOv8 $GDDAT ,aBINTL :LOAD COUNTER B |

INC XLGOP s 1F CLOCK SHOULD NCT HAVE INTERRUPTED
BNE 0% ;=THEN SEE IF CLOCK COUNTED
Emy 25

JMP (BITCL ;==SKIP THIS TEST

181 (LK 1P CLOCK HASN'T COUNTED

BEQ 8% ;=THEN SEE IFf 1T SHOULD HAVE
(MP (LK, 860, ;1F 1 SECOND NOT UP

BNE 1% ;=THEN WAl

MOV #PR7,=-(SP)} ;SET PSW 10 PRIORITY 7

MOV #65%,-(5P

RT]

NOP

BI(B FEBITITBIT,a(SR ;DON'T LEAVE THESE BITS HANGING

MOVB JACNTH,SBDDAT+1 ;GET CONTENTS OF COUNTER A
MOVB JACNTL ,$BDDAT
MOvB SBINTH, TEMPB+1 GET (ONTENTS OF COUNTER B
MOvEe eBINTL , TEMPR

ASL VAR] JDOUBLE THE vARTANCE
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TESTING DIGITAL MODULE M6014 SEQ 0098
5813
3814 023506 023737 003152 001142 (MP VAR, $3NDAT  ;IF COUNT 15 WITHIN 208 OF 2kM/
3815 023514 100001 BPL 2% :=TMEN SKIP ERROR
ggj; 023516 104106 EMT 106
3819 023520 023737 003152 00%156 28:  (MP  yARI,TEMPB :1F COUNT 1S WITHIN 203 OF kw7
3820 023526 100001 BPL 38 :=THEN SKIP ERROR
3822 023530 104106 EMT 106
3823

$824 023532 000457 1% BR (BITCL ;CHECK THAT (BIT (it EARS MODULE.

-------------------




JMAIN,
TESTING

1826
1827
31828
3826
3830
1831
3832
3833
3834
3835
3836
18%7
3838
31839
3840
3841
3842
3843
1844
3845
31846
3847
31848
31849
3850

3851
3852
3853
5854
3855
5856

MACRO m1110 20-fEB-79
DIGITAL MODULE M6014

02353¢
023536
023544
023552

023560
023566

023570
023576
023600

023602
023610

023612
023620

023622

(23624
023632
023636
023642
023646
023650
023652

023656
023660
023666
023670

000414

152777
105777
012746
012746
000002
000240
000662

004737
132777
00140
106104

002300
002276
156506

00313¢

003134

003140

00314C

000001
156446
000000
023650

040564
000200

11:22 PAGE 67

0023514
002304
002304
002304

002244

002304

002244

156430

156374

6%:

5%:

6%:

6% :

7% :

:ON INTERRUPT DO <%

(mp
MOV
MOV
MOVB

(mp
BNE

MOV
Eml
BR

(MpP
BNE

MOv
3A

BR

B1SB
1S1B
MOv
MOV
RT1
NOP
BR

JSR
BI18
BfQ
EMm?

(SP)e,(SP) -
(LK, TEMPY
BASE , TEMP
d1AR,TEMP

ACNTL, TEMP
5%

ACNTL,TADDR
106
7%

BINTL,TEMP
6%

BCNTL, TADDR
106

7%

#RB1T,a(SR
alEMP

#PRO,-(SP)}
#66%,-(SP)

%

PC,CLRINT
#FBIT,a(SR
(BIT1CL

104

sRESTORE STACK POINTER
GET TIME AT INTERRUPT
;INITIALIZE TEMP

;GET INTERRUPTING ADDRESS

:1F NOI COUNTER A INTERRUPTING
:=THEN SKIP ERROR

;=ELSE PREPARE FOR ERROR TYPEOUT
:CLEAN UP

;1F NOT COUNTER B INTERRUPTING
;=THEN SKIP ERROR

;=ELSE PREPARE FOR ERROR TYPEOUT

;CLEAN UP

;PREPARE TO CLEAR UNEXPECTED INTERRUP?
:CLEAR THE INTERRUPT
:SET PSw TO PRIORITY 0

;SEE IF TIME IS UP

;CLEAR ALL INTERRUPTS
:1F INTERRUPT (LEARS
s=ThEN SKIP ERROR

Sea 0099




JMAIN,  MACRO MY110 20-FEB-79
TESTING DIGITAL MODULE M6014

5858

3859

58060 023672 005037 001140
3861 023676 112777 177777
3862 023706 112777 77777
3863 023712 112777 77777
gggg 023720 112777 000020
3866 023726 004737 032024
ggzg 023732 152777 000020
gggg 023740 013737 003132
5871 023746 117737 156272
3872 023756 14273%7 000001
3873 023762 117737 156256
3874 023770 023737 001140

3875 023776 001401

5876

3877 024000 104075

3878

3879 0264002 023737 003140
3880 G24010 001404

3881 024012 013737 003136
3882 024020 000752

3883 024022 013737 003134
3884 024030 000207

11:22 PAGE 63

156322
002244
001143
002244

001142
001147

0022¢4
0002244
002244

(BITCL:

1%:

2%:

3% :

SCHECK THAT (BIT INITIALIZES MODULE

(LR

MOvB
MovB
MOvB
MOv8

JSR
BISB

Mov

mMovs
Bi(8
MOvEe
(MP
BEQ

EMT

(MP
BEQ
MOV
BR

MOV
RTS

$GDDAT

#-1,3ACNTH
#-1,8ACNT,
#-1,aBONTL
#DB1T,a(SR

PC,KLEER
#DB1T,3(SR

ACNTH,TADDR

aTADDR,$BDDAT+1

#B110,TADDR

aTADDR,$BDDA1
$GDDAT ,$BDDAT

2%
75

B(NTL, TADDR
3%
?gNTH.TADDR
ACNTL , TADDR
P(

SINITIALIZE EXPECTED DATA,
;LOAD THE HIGH BYTE BUFFER.
;LOAD COUNTER A WITH ALL 1'S.
;LOAD COUNTER B Wiin ALL 1'S.
:ASSURE (SR IS CLEAR,

INITIALIZE SYSTEM
sSHUT OFF WORLD

;INITIALIZE FIRST TEST ADDRESS

:READ HIGH BYTE OF TEST COUNTER
;PREPARE TO READ LOw BYTE.
READ LOW BYTE OF TEST COUNTER
;1F DATA [S AS EXPECTED

;=THEN SKIP ERROR

;1F DONE (HECKING INIT
.=THEN RETURN FROM SUBROUTINE
;=ELSE TEST COUNTER B.

;RESTORE ORIGINAL TEST ADDRESS
;RETURN TO MAIN PROGRAM,

SEQ 0100
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FIELD TESVING DIGITAL MODULE M5016

3886

3887

3888

3889

5890

3891

3892

3893

5894

3895

5896

3897

3898

3899

3900

3901

3902

3903

3904

3905

3906

3907

3908

3909

3910

3911 024032 171000

3912 024034 171001

3913

3914 024036 000020

3915 024040 000040

3916 024042 000100

3917 024044 000200

3518

3919

3920 024046 000000

3921 024050 00€0000

3922 024052 000000

3923 024054 000000

3924

3925 024056 012 015
024061 103 124
024064 040 040
024067 0€! 040
024072 062 040
024075 063 040
024100 064 040
024103 065 040
024106 066 040
024111 067 040
024114 070 040
024117 071 040
026122 060 040
0264125 101 104
024130 122 105
024133 123 040
0246136 040 000

3926 024140 040 040

CSBTTL FIELD
:M5016 QUAD 8
: 1.
: 2.
: 3.
; [
: 5.
. 6.
: 5 TORE

TESTING DIGITAL MODULE M5016
-B11 COUNTER/PRESCALER MODULE TEST

TEST FLOW

CLEAR MODULE WiTH (BIT

(HECK THAT STATUS REGISTER IS (LEAR

(HECK THAT ALL COUNTERS ARE (LEAR

TEST STATUS REGISTER LOAD AND READ

TEST THAT CLEAR ENABLE BIT SELF CLEARS

(HECK THAT STATUS REGISTER CLEAR BIT CLEARS
EACH COUNTER INDIVIDUALLY

DIP SWITCH SETTINGS FOR THE FOLLOWING

AND PRINT THE SETTINGS IF NOT IN APT MODE

N = OO 00~
. e

1
1
1

CHECK THAT COUNTERS COUNT BINARILY UPWARD
(HECK THAT COUNTER OVERFLOWS

DETERMINE 1t LEGAL RADIX

DETERMINE If COUNTERS RESET ON OVERFLOW
CHECK THAT OVERFLOW CLEARS

CHECK THAT C(BIT CLEARS MCDULE

"LCCAL VARIABLES

SR5016:
DR5016:

OvVFS:

DSW(H:

040 CTASC]:
116
040
049
040
040
040
040
040
040
040
061
040
104
123
075

000 BLANK?:

.WORD
.WORD

.WORD
.WORD
.WORD
.WORD

-WORD
.WORD
.WORD
.WORD

.ASC]

CASCH

171000 ;ADDRESS OF STATUS REGISTER
171001 ;ADDRESS OF DATA REGISTER

BITS :OVERFLOW BIT FOR COUNTER

BITS ;OVERFLOW BIT FOR COUNTER

BIT16 ;OVERFLOW BIT FOR COUNTER

Bi1?7 ;OVERFLOW BIT FOR COUNTER

0 ;COUNTER O DIP SWITCH SETTINGS
0 ;COUNTER 1 DIP SWITCH SETTINGS
0 ;COUNTER 2 DIP SWiTCH SETTINGS
0 ;COUNTER 3 DIP SWITCH SETTINGS

1 <12><1%>/ (IN 1 2 3 4 5 6

I /7 7

7 8 9 1CG ADDRESS

/

SEQ 0101




LRAIN, MA(CRO W)
F1ELD TESTING DI

5927

11
Gl

0
1

20-FEB-79 11:22 PAGE 64~

AL MODULE M5016

LEVEN

Sea 0102
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F1ELD TESVING DIGITAL MODULE M5016

5929 024146

026144
3930 024146
3911
3932
1933
3934 024154
3935 024160
3936 024166
31937 024174
3938 02420¢
3939 024210
3940
3941
3194°2
3943
3944
3945
3946
3947
3948
3949
3950
3991
39972
3953 024212
3954
3955
3956
3957 024216
3958 024224
39059 024232
31960
3961 024234

000004
012737

OO0 =Q
(o IV, Y Yo
£ oo
NN
AN N NN
— NN NN

005037

11773%7
123737
001401

104075

0000¢4

032024
000020
002244
002244
000001

001140

177610
001140

001206

156074
024032
024034
024034

001142
001142

M5016:

A A A AR LA R R A AR AR R R R R R R AR N AR AR R A R R R AR A A R S R XS RN NN

1$124:  SCOPE

mov #24,8TESIN LOAD THE TEST NUMBER

:START WITH A KNOWN CONDITION =- CLEAR THE MODULE

JSR PC,KLEER : CLEAR MODULE.

Bl1SB #DBIT,a(SR :SHUT OFF WORLD

mov TADDR,SR5016 INITIALIZE STATUS REG ADDRESS
mov TADDR,DR5016 ;INITIALIZE DATA REG ADDRESS
815 #B110,DR5016

SAVREG sSAVE ALL REGISTERS

;STATUS OF M5016/PRESCALER AT THIS TIME SHOULD BE --

: STATUS REGISTER = O DATA REGISTER - O
: ~CONTENTS OF COUNTERS ARE-
: COUNTER O CONTAINS 0
: COUNTER 1 CONTAINS 0
; COUNTER 2 CONTAINS 0
; COUNTER 3 CONTAINS O
(LR $GDDAT JINITIALIZE EXPECTED DATA

;CHECK THAT STATUS REGISTER IS CLEAR.

MOVB a5k5016,$BDDAT  ;READ STATUS REGISTER

(MPB $GDDAT,$BDDAT ;1F STATUS REGISTER [S CLEAR
BEQ (K&CLX ;=THEN (nECK COUNTERS ARE C(LEAR

EMT 75

SEQ 0103




JAIN,

31963
3964
3965
$966
319¢7
3968
3969
3970
3971
1972
3197%
3974
3975
3976
3977
3978
3979
3980
1981
3982
3683
31984
3985
31986
31987
3988
3989
3990
3991
31992
3993
3994
31995
3996
3997
5998
3999
<000
<001
00?2
«003
4004
«005
«006
&007
&0O08
£009
&0

MACRO M1110 20-FEB-79 11:22 PAGE 66
FIELD TESTING DIGITAL MODULE M5016

026236
026242

026246
02625¢
024256
0242064
024272
044300

0243502

024304
024310

024312
024320
024326

024330
024334
024342

0246344
024352
024360
024366

024370
024372

005037
004737

022737
002416
113777
117737
123737
001401

106116

005237
000756

112737
005037
004737

003146
040646

000003

003146
177544
001140

003146

177777
001142
040646

001140
000004

001140
1774654
001140

003146
1775406

001142
001142

001140

001140

177460
001142
00'142

;(HECK THAT ALL COUNTERS ARE CLEAR

(K&CLX: CLR (NUM ;INITIALIZE COUNTER NUMBER
JSR PC,ONTRC ;CONTROL C 227272

;D0 1% wHlLE (COUNTER # '""CNUM'' IS GREATER THAN OR EQUAL 10O 3)

1%: Cmp #3,CNUM ;1F COUNTER # 1S NOT LESS THAN 3
BLT CKRWSX .=THEN CHECK R/W OF STAT REG
MOvB CNUM,aSR5016 ;=ELSE LOAD STATUS REG WITH COUNTER #
MOvB aDR5016,9BODAT ;REAC DATA REG
(MPB $GDDAT ,$BDDAT ;1F COUNTER °'CNUM' IS CLEAR

BEQ 2% ;=THEN SK]P ERROR
EMT 116
2%: INC CNUM s INCREMENT COUNTER NUMBER
BR 1% ;SEE 1F DONE
;=END 1%
;TEST PRESCALER STATUS REGISTER LOAD & READ
(KRWSX: MOVB #-1,3GDDAT sINIITIALIZE LOAD PATTERN,
(LR $BDODAT sINITIALIZE BAD DATA STORAGE LOCATION
JSR PC,CNTRC ;CONTROL C 7722727

;CHECK R/W BITS BY LOADING COUNTS FROM 1 10 4
;D0 1% WHILE (PATTERN ''SGDDAT'" IS LESS THAN OR EQUAL TO &)

1$: INCB $GDDAT ; CHANGE LOAD PATTERN,
(MPB N4, $GDDAT ;1F DONE CHECKING R/W
8Ml CKSRCX ;=THEN CHECK SELF CLEAR ENABLE.

;TEST LOAD & READ

MOVB $GDDAT ,aS5R5016 ;LOAD PRESCALER STATUS REGISTER,
MOVB dSR5016,8BDDAT  ;GET CONTENTS COF STATUS REGISTER
(MPB $GODAT,$BDDAT :1F STAT REG LOADED CORRECTLY

BEQ 1% ;=THEN CHANGE LOAD PATTERN

Em1 m

BR ¢ : C(ONTINUE READ/WRITE TESTING,
LEND 18

—

SEQ 0104
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FIELD TESTING DIGITAL MODULE M5016

012
4013
4014
6015
4016
4017
%018
019
4020
401
4022
602%
60264
4025
4026 024374 005037 001140 (KSRCX:
6027 0246400 004737 040646
6028 024404 105777 177424
6029 024410 117737 177416 001142
4030 024416 023737 001140 001142
4031 026424 001401
4032
4033 024426 104112
4034
4035
4036
4037 024430 CONTCX:
024430 012746 000340
024434 012746 (024442
024440 000002
024442 000240 64%:

6038 026444 005037 003146

64039 024450 142777 000010 1556064
040 024456 152777 000010 155576
4061 02644646 142777 000010 155570

6042

;STATUS OF MS016/PRESCALER AT THIS TIME SHOULD BE --

STATUS REGISTER = & DATA REGISTER O
-~(CONTENTS OF COUNTERS ARE-

COUNTER O CONTAINS 0
COUNTER ! CONTAINS 0
COUNTER 2 CONTAINS 0
COUNTER 3 CONTAINS O

;TEST THAT CLEAR ENABLF BIT SELF CLEARS

CLR
JSR
1STB
MOvVB
(MP
BEQ

EMT

$GDDAY ;PLACE EXPECTED DATA IN $GDDAT
PC,CNTRC ;CONTROL C 2722?7222
aDR5016 ;CLEAR STATUS REG CLEAR BIT

aSR5016,9BDDAT ;READ STATUS REGISTER
$GDDAT,$BDDAT ;1F STAT REG CLEARS SELF
CONTCX ;=THEN CHECK THAT COUNTERS (LEAR

112

;CHECK THAT STATUS REG CLFARS EACH COUNTER INDIVIDUALLY

MOV
MOV
RT]
NOP
(LR
BI(B
BISB
BIfB

#PR7,~(SP) ;SET PSW T0O PRIORITY 7
#64%,~(SP)

CNUM ;INITIALIZE COUNTER NUMBER
#1BIT,a(SR ;ASSURE TBIT IS (LEAR
#1BIT,aCSR ; TOGGLE THE COUNTERS

#1B1T,a3(>R

SEQ 0105




LPAILN,

L0644
4045
4046
4047
4048
4049
4050
4051
4052
4053
6054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
<066
4067
4068

MACRO M1110 20-FEB-79 11:22 PAGE 68
FIELD TESTING DIGITAL MODULE M5016

024472
024500

024502
024510
024516
026526
026532
024540

024542
024544
024550
024556
024564
024566

024570
(24574

2
0

OO

I Y I

~PV NN (W ]V |
NNNN O~
NN~ W o
NNSNN OO~

1
s
!
1]

023737
001401

1064113
005037
117737
023737
001401
104112

005237
000736

003146 000003
003146 177322
000004 177314
000001 001140
177306 001142
GO1140 001142
001140

177260 001142
0013740 001142
003146

9
SEQ 0106

;DO 19 WHILE (THE NUMBER OF COUNTERS "'CNUM'' <= 3

1%: (mp

BGT

MOvSB
8158
MOV
MOVB
(mp
BEQ

EMT
2% (LR
MOvE
(mp
BEQ
EmMI1

3% INC
BR

;=FND 1%

(NUR, 83
BINCNX

CNUM,aSR5016
#6 ,aS5R5016
#1,9GDDAY
adDR5016,$BDDAT
3gDDAT,SBDDAI

113
$GDDAT

aDR5016,9BDDAT
$GDDAT,$BDDAT

:1F DONE CLEARING ALL COUNTERS
:=THEN CHECK FOR BINARY COUNT

;LOAD COUNTER NUMBER TO TEST
;CLEAR COUNTER AFTER READ
INITIALIZE EXPECTED DATA
;READ COUNTER

:1F DATA |S AS EXPECTED
;=THEN SKIP ERROR

;INITIALIZE EXPECTED DATA
;READ COUNTER CNUM

;1F DATA IS AS EXPECTED
:~THEN SKIP ERROR

; INCREMENT VARJANT
;SEE 1F DONE




PAIN,  MACRO M1110

]
FIELD TESTING DIGITAL MODULE M5016

6070 026576
026576
026602
024606
024610

4071 024612

64073 024616
6076 024626

4078 024632
4079 024634
40BO 024640
4081 024642
4082 024646

4086 024650
4087 024654
4088 024662

6090 026664
4091 0264672
4092 0264700
6093 026704
L094 024712

4096 024716
4097 024722

64100 024726
6101 024734
64102 024742

4104 024750
4105 024754
L106 024762

4108 024764
6109 024772

[ 024776
025004

025006
025014«

025016
025020

025022
025022
4121 025024

POV SIS N N Y P
— il il el i D il o e
— el il il il D el ek il
WOV NN =D

o
o
o

012746
012746
00000¢
000240
004737

012737
012737

005005
005065
005725
022705
001372

===
onNoe
—=~ru
-~

[0 MV, ) AV L p SRV, ] UV ) N AN

— ) il wnsd
OO OwVOWn—
wo NN N
N NNNSNSNY SMNoW
~ ~ SNNNN Y

oo

000340
024610

040646

000019
177777

024046
000010

003146
003146

003146
000004
177130
000001
177114

001140
003150

000010
000010
000010

001140
150
177044

001143
001140

001140

003150
003146

000003

177140
1771352

155350

e ——d
(AR RV, ]
(R B ]
(W RV R
ad A Y AAY]
oo

177050

001142
001142

000400

20-FEB=-79 11:22 PAGE 69

BINCNX:

64L%:

10¢:

MoV
MOv
RTI1
NOP
JSK

MOV
MOV

#PR7,-(SP) ;SET PSW TO PRIORITY 7

#6468 ,-(SP)

PC,ONTRC ;CONTROL C 22722722

#10,NUM ;INITIALIZE OVERFLOW POINTER
#-1,CNUM ;INITIALIZE COUNTER NUMBER

INITIALIZE COUNTER DIP SWITCH SETTINGS

(LR
(LR
1§81
(MP
BNE

RS :INITIALIZE POINTER REGISTER
DSWCH(RS) ;CLEAR CONTENTS OF DIP TABLE
(RS)+ : ADVANCE POINTER

#10,R5 ;1F NOT FINISHED

10% ;=THEN CONTiNUE

;D0 1% WHILE ( (NUM<=3 )

1%:

.-D0 2%
2%:

INC
(Mp
BGT

MovB
BISB
1S18
BISB
TSTB

(LR
ASL

WHILE (
BI(B
B15B
BICB

INC
BITB
BNE

MOvVB
(LRB
(MP
BEG

;==END 2%

3%:

CMPp
BEQ

EMT
BR

EMI
BR

CNUM ;DETERMINE COUNTER NUMBER
CNUM, #3 :1F FINJSHED BINARY COUNTS
(K& INX :=THEN CHECK FOR INTERRUPTS

(NUM,aSR5016 ;L