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1.0 ABSTRACT

THIS PROGRAM [S A DIAGNOSTIC TOOL FOR TESTING THE ENTIRE FAMILY OF P(S
MODULES. THE PROGRAM IS INTENDED TO BE USE BY FIELD ENGINEERING AND
MANUFACTURING . BY USING THIS PROGRAM AN OPERATOR IS ABLE TO C(HE(K THE
I0CM, AND ANY DIGITAL OR ANALOG MODULE. SINCE THE ASSUMPTION [S MADE
THAT ALL OUTPUT MODULES ARE CONNECTED TO THE CUSTOMERS WIRING DURING THE
TEST OF QUTPUT MODULES THE DISABLE BIT IS SET, THIS DIAGNOSTIC WILL NOT
(HECK THE PART OF HARDWARE THAT IS INTERFACING DIGITAL OR ANALOG MODULES
WITH C(USTOMERS WIRING (DRIVING TRANSISTOR, [ISOLATING TRANSFORMERS,
PHOTO=-COUPLERS ECT). THIS DIAGNOSTIC DOES NOT REQUIRE ANY EXTERNAL
DEVICES OR SPECIAL CONNECTIONS. NOTE: THERE ARE CERTAIN COMMANDS (F), (W)
A??IA?ALOG CALIBRATION ROUTINES IN WHICH THE QUTPUT TERMINALS WILL BE
ACTIVE.

2.0 HARDWARE REQUIREMENTS

1. ANY PDP11 CPU WITH 20K MEMORY, LINE CLOCK
2. CONSOLE TERMINAL (EXCEPT DPM50)
3. LOADING DEVICE
4. D-BUS INTERFACE

3.0 PROGRAM CONSIDERATION

30

3.1

3.1

3.1

THE PROGRAM (AN BE RUN UNDER XXDP, BY [TSELF OR UNDER THE
DIAGNOSTIC MONITOR - CZKMP

.1 XXDP

THIS PROGKAM CAN BE CHAINED BY XXDP & WILL NOT OVERLAY THE LOADER,
(HAIN MODE OPERATION

1. THE INPUT DIALOGUE WITH AN OPERATOR IS BYPASSED

2. THE SUBSYSTEM IS MAPPED [N MEMORY

3. THE SYSTEM TEST IS AUTOMATICALLY EXECUTED

.2 NORMAL OPERATION

1. START AT LOC 200
2. SELECT TEST
3. PROGRAM RUNS AND GOES BACK TO MONITOR

.3 CZKMP - DIAGNOSTIC MONITOR

THIS PROGRAM CAN RUN UNDER CZKMP IN HOST, COMMUNITATION AND
LOCAL MODES. IN LOCAL MODE, CZKMP ACTS AS A LOAD MEDIA FOR
THE DIAGNOSTIC. IN HOST AND COMMUNICATIONS MODE, A DBUS
MAP IS DISPLAYED AT THE HOST TERMINAL AND THE SYSTEM TEST
IS EXECUTED. INFORMATION ON CZKMP CAN BE FOUND IN THE DPM
DIAGNOSTIC USERS GUIDE.

3.2 ACT/APT
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3.3

3.4

SEQ 3

THIS PROGRAM [S ACT (OMPATIBLE TO THE EXTENT THAT APT HOOKS WILL BE IN
THE PROGRAM & WILL WORK THRU THE '‘UPTON INTERFACE''.

EXECUTION TIME

MOST INDIVIDUAL TESTS TAKE LESS THEN 1 SEC.THE ONESHOT MODULE TEST TAKES
15 SEC. THE SYSTEM TEST EXECUTION TIME DEPENDS ON THE NUMBER AND TYPE OF
1/0 MODULES. THE TEST OF ANALOG MODULES TAKES ALSO UP TO 1 MIN PER
¥ODULE.

DEFAULT ADDRESSES & VECTORS

THE FOLLOWING IS A LIST OF THE DEFAULT ADDRESSES & VECTORS OF ALL
HARDWARE TO BE USED AND THEIR CORRESPONDING MEMORY LOCATIONS. IN THE
CASE THAT THE IOCM IS SET TO AN ADDRESS OTHER THAN 171000 THESE
LOCATIONS MUST BE CHANGED BY USING THE B-COMMAND AS DETAILED IN 4.3.

BASE : .WORD 171000 FIRST ADDRE<S OF [/0 ADDRESS BLOCK
CSR: .WORD 171377 ADDRESS OF JOCM (SR REGISTER

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

VECTOA: .WORD 236 ; INTERRUPT VECTOR+Z2 OF [OCM

4.0 CVPCA OPERATING PROCEDURE

4.1

4.2

CVPCA PROGRAM LOADING

BHEEQROGRAM CAN BE LOADED FROM ANY LOADING DEVICE USING STANDARD PROCE-
U .

PROGRAM STARTING
LOCATION 200 - STARTING ADDRESS TO RUN THE CVPCA DIAGNOSTICS MONITOR.
THE PROGRAM WILL TYPE "WHICH TEST OPTION (H=HELP) ?**

IF THE LETTER H IS ENTERED THE VALID LIST OF COMMANDS AND TEST
DESCRIPTIONS WILL BE TYPED.

TEST OPTIONS:

SYSTEM TEST

MODULE TEST

CHANGE BASE ADDRESS
MAP OF DBUS INTERFACES
[0CM TEST

SET SWREG

FIELD TEST

LOOP TEST

LOAD ITERATION COUNT
HELP

IreEM——O>u

ttanthdd NOVE wewtvven

[F THE 1/0 MODULES ARE NOT PROPERLY GROUPED INTO TYPES ACCORDING TO THE
GENERAL FUNCTION OF THE MODU_E A WARNING MESSAGE WILL BE TYPED.

THE OPERATOR NOW SELECTS THE TEST TO BE RUN. A CONTROL C WILL
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4.4

4.

4.

4.

5

6

7

SEQ 4

RETURN YOU TO THE MONITOR AND STEP 4.7.
B - CHANGE BASE ADDRESS

THIS OPTION ALLOWS THE USER TO C(HANGE THE DEFAULT BASE AND VE(CTOR
ADDRESSES VIA THE KEYBOARD.
THE PROGRAM WILL TYPE:

"BASE ADDRESS NOW ==> 171000"
“ENTER NEW BASE ADDRESS : "'

“'VECTOR ADDRESS NOW ==> 234
“ENTER NEW VECTOR ADDRESS : "

THE NEW BASE AND VECTOR ADDRESS MUST BE ENTERED.

S~SYSTEM TEST

THIS OPTION OF THE PROGRAM WILL MAP ALL THE ANALOG AND DIGITAL MODULES
CONNECTED TO THE IOCM AND BUILD A TABLE OF THEM IN MEMORY., THEN [T WILL
PICK UP EACH ONE AND RUN THE TESTS THAT DO NOT REQUIRE OPERATOR
INTERVENTION. [F SWITCH 14 IN THE SWITCH REGISTER IS SET ,IT WILL LOOP
CURRENT TEST UNTIL OPERATOR TYPES CONTROL (. AFTER THE SELECTED # OF
PASSES, THE PROGRAM WILL PRINT PASS COUNT UNLESS SWITCH 13 IS SET.

M - MAP OF DBUS

THIS OPTION ALLOWS AN OPERATOR TO CHECK WHICH /0 MODULES ARE (CONNECTED
TO THE I0CM. IT CHECKS ALL ADDRESSES BETWEEN THE BASE ADDRESS AND THE
CSR ADDRESS. FOR ADDRESSES THAT ANSWER , IT CHECKS THE GENERIC CODE AND
TYPES THE ADDRESS AND INTERFACE TYPE.

A - TEST SPECIFIED MODULE

THIS TEST WILL EXERCISE THE MODULE AT THE ADDRESS SPECIFIED BY THE
OPERATOR.

EXAMPLE :

" WHICH TEST OPTION (H=HELP) ? A "
‘* ADDRESS OF MUT: 171000 *'

THE MODULE AT ADDRESS 171000 WILL BE TESTED AND THE PROGRAM WILL RETURN
TO THE MONITOR WHEN DONE.

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

1. CHECKS [F EACH BIT OF THE 10CM [S CLEARED BY THE (BIT

2. CHECKS IF THE INTERRUPT ENABLE BIT (EBIT) (AN BE SET AND
CLEARED

3. CHECKS IF THE MAINTENANCE BIT (MBIT) CAN BE SET AND CLEARED
&, CHECKS IF THE DISABLE BIT (DBIT) (AN BE SET AND (LEARED.
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4.9

SEQ 5

CHECKS IF DBIT GENERATES (LEAR

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

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

. CHECKS DBUS DATA PATHS IN A MAINTENANCE MODE. IF THE MBIT IS
SET _AND THE (PU ADDRESSES ANY LOCATION BETWEEN 171000 AND
lgggzgSIT SHOULD READ BACK THE LOWER BYTE OF THE MODULE

9. C(HECKS MAINTENANCE INTERRUPT. IF THE MBIT € EBIT ARE SET, THE
I0CM WILL GENERATE AN INTERRUPT WITH VECTOR 234. THE IAR
(171376) HAS THE LOWER RYTE OF (SR ADDRESS (377).

W ~WRAP AROUND TEST

THIS OPTION ALLOWS THE FIELD ENGINEER TO CONNECT MODULE M6010 TO EITHER
M5010 OR_MS011. THEN IT WRAPS AROUND A SET Of DATA  PATTERNS
(125,252,377,0), IF SWITCHY 14 IN THE S0FTWARE SWITCH REGISTER [S SET ,IT
WILL LOOP ON THIS TEST UNTIL THE OPERATOR TYPES C(ONTROL (. EVERY
SELECTED # OF PASSES IT WILL PRINT PASS COUNT UNLESS SWITCH 13 IS SET,
ERRORS WILL BE PRINTED INDICATING GOOD DATA,BAD DATA AND THE PASS # AT
WHICH IT OCCURRED.

oo ~N O w

F -FIELD TEST

THE PURPOSE OF THIS
OUTPUT MODULE SPECI
INPUT MODULE AS SPE

WARNING:
THE FIELD ENGINEER MUST REALIZE THAT THIS IS THE ONLY TEST THAT
PERMITS HIM TO OUTPUT DATA TO THE CUSTOMER'S WIRING. THERE WILL
BE VOLTAGE APPLIED TO CUSTOMER EQUIPMENT CONNECTED TO THE QUTPUT
MODULE UNDER TEST. THEREFORE PRECAUTIONS MUST BE TAKEN THAT AN
ERRONEOUS OUTPUT WILL NOT CAUSE DAMAGE TO THME FIELD EQUIPMENT
AND THAT ALL TESTING IS CONDUCTED WITH THE CUSTOMERS XNOWLEDGE

PROCEDURE :
USER SELECTS THE ADDRESS OF THE MODULE UNDER TEST. IF IT IS AN
OUTPUT MODULE THEN: USER SELECTS AND QUTPUTS A DATA PATTERN,ONE
BYTE AT A TIME, TO T+« MODULE.TYPE CONTROL/C TO ABORT TEST.
AFTER ALL BYTES OF MODULE HAVE BEEN SELECTED, USER MUST TYPE
EXAMPLE CONTROL/C TO GO BACK TO MONITOR.
X :

ADDRESS OF MUT: 171XXX

DATA PATTERN FOR FIRST BYTE: YYY

(WHERE YYY IS A 8 BIT DATA PATTERN TO QUTPUT, ALSO, THE REQUEST FOR DATA
FOR OQUTPUT WILL BE REPEATED UP TO & TIMES> DEPENDENT UPON MODULE TYPE?

IF IT IS AN INPUT MODULE THEN:

TEST IS TO QUTPUT ANY SELECTED DATA PATTERN TO AN
[ED BY THE OPERATOR AND TO MONITOR DATA FROM AN
[F]

F
CIFIED BY THE OPERATOR.
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SEQ 6

THE TEST MONITORS AND PRINTS DATA FROM MODULE INPUTS. IT PRINTS EVERY
BYTE ADDRESS OF THE MODULE WITH [TS CONTENT DURING THE FIRST PASS AND [T
CONTINUES TO MONITOR THE DATA WITHOUT PRINTING [T UNLESS A (HANGF IN THE
DATA OCCURED. TYPE CONTROL/C TO RETURN TO MONITOR.

EXAMPLE :

ADDRESS OFf MUT: 171%xXX

171XXX ©  YYY

(WHERE YYY IS THE 8 BITS OF DATA READ FROM THE MODULE. THE SECOND LINE
OF THE MESSAGE WILL B8E REPEATED UP TO 4 TIMES, WITH [INCREMENTING
ADDRESS, DEPENDING UPON MODULE TYPE.

10 L - SET PASS COUNT

TYPE THE OCTAL NUMBER OF ITERATIONS FOR ALL TESTS.
DEFAULT NUMBER IS 1.
MAXIMUM NUMBER IS 177777

.11 T = SET SOFTWARE SWiTCH REGISTER ((PU WITHOUT HARDWARE SWITCH REGISTER)

TYPE THE OCTAL NUMBER TC BE LOADED TO SWREG

100000 - HALT ON ERROR

40000 - LOOP ON TEST

20000 - INHIBIT ERROR AND END OF PASS PRINT
1000 - LOOP ON ERROR

.12 CONTROL C

TYPING “C CAUSES THE PRESENT TEST TO BE ABORTED AND PROGRAM RETURNS TO
THEP?ONITOR. IN SOME CASES IT MAY TAKE UP TO 20 SECONDS FOR THIS TO
HAPPEN.

.13 CONTROUL A

IF THE MODULE HAS AN INDIVIDUAL MONITOR (AQ14, A630, A631) TYPING “A
ggR{?SRTHE TEST EXECUTION RETURNS THE PROGRAM TO THE BEGINNING OF THIS
N .

.14 DELETE KEY

DO NOT USE THE DELETE KEY. THE RESULTS WILL BE UNPREDICTABLE.

5.0 A630 DIGITAL TO ANALOG CONVERTER (DAC)

5.

| COMMANDS

IF THE ADDRESS Of THE MODULE UNDER TEST (MUT) IS FOR THE A630 THE

E?OE???DENTERS A SUBMONITOR FOR THE A630. THE FOLLOWING TESTS (AN Bt
L .

A = CALIBRATION TEST

T = INTERNAL COMPARATOR TEST

D - D BIT TEST (LOGIC TEST)
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5.2

5.3

5.4

SEQ 7

D-BIT TEST

THE D=BIT TEST CHECKS THE GENERIC C(ODE AND LOGIC PORTIONS OF THE MODULE
ONLY. IT DOES NOT EXERCISE ANY PORTION OF THE ANALOG C(IRCUITRY,
THEREFORE, THE T-BIT TEST MUST BE RUN IN CONJUNC I iON WITH THE D-BIT TEST
TO INSURE PROPER MODULE OPERATION.

T = INTERNAL COMPARATOR TEST

(2222 ARARRARAARARRRRARRldR Rl RRRRRRRRRRRRdR RN

CAUTION: THIS TEST CAUSES VOLTAGES TO APPEAR ON THE MODULE'S OQUTPUTS
WHICH MAY BE DANGEROUS TO THE CUSTOMER'S PROCESS. ALSO, OVERLOADS OR
SHORT CIRCUITS IN THE FIELD WIRING WOULD CAUSE A FAILURE OfF THIS TEST,
THEREFORE, THE [/0 CABLE MUST BE REMOVED FROM THE MODULE UNDER TEST
BEFORE PROCEEDING.

(32282030220l iRt iR RRRRi R RRR AR 2]

THE INTERNAL STATUS BIT TEST ACTIVATES THE ANALOG PORTION OF THE MODULE
AND UTILIZES ANALOG COMPARATORS TO [IONITOR AND REPORT THE RELATIVE
LEVELS OF THE VOLTAGE OUTPUTS. THIS TEST DOES NOT MONITOR THE CURRENT
QUTPUTS AND PROVIDES NO INDICATION  OF THEIR  FUNCTIONALITY  OR
CALIBRATION. FAILURE TO PASS THIS TEST INDICATES THAT THE MODULE IS
EITHER DEFECTIVE OR SEVERELY OUT OF CALIBRATION. PASSAGE OF THIS TEST
DOES NOT INDICATE THAT THE MODULE'S VOLTAGE OUTPUTS ARE NECESSAKILY
WITHIN CALIBRATION.

WHEN AN ERROR IS DETECTED, THE EXPECTED AND ACTUAL STATUS BITS ARE
PRINTED BY THE DIAGNOSTIC. THEY ARE PRESENTED IN RIGHT JUSTIFIED FORM
1.E. 0017 INDICATES THAT ALL BITS ARE SET. A FAILURE IN ANY ONE CHANNEL
WILL USUALLY CAUSE TWO STATUS BITS TO BE IN ERROR AT DIFFERENT TIMES IN
THE DIAGNOSTIC ACCORDING TO THE TABLE BELOW.

FAULTED STATUS BITS AFFECTED
CHANNEL
CH 0 S1 AND/OR S3
CH 1 S1 AND/OR S2
(H 2 S2 AND/OR S4
(H3 S3 AND/OR S4

A - TEST OR CALIBRATION PROCEDURE

NORMALLY THE DAC MODULE WILL BE CALIBRATED AND SEALED AT THE TIME OFf
MANUFACTURE. FIELD RECALIBRATION SHOULD ONLY BE ATTEMPTED WHEN THE
CUSTOMER WISHES TO CHANGE THE CURRENT OUTPUT OPTION FROM THE 4 TO 20MA
RANGE TO THE 0 TO 20MA RANGE OR A MALFUNCTION IS SUSPECTED. (THE MODULE
IS SHIPPED WITH THE 4 TO 20MA RANGE SELECTED). BEFORE ATTEMPTING
RECALIBRATION, IT IS IMPORTANT TO BECOME FAMILIAR WITH THE LOCATION OF
THE VARJOUS ADJUSTMENTS AND COINTS WHERE THE TEST EQUIPMENT WILL 87
ATTACHED. FOR THIS INFORMATION REFER TO THE TABLE BELOW AND DRAW'NG
D~UA-A630-0-0 OR FIGURES 6 THROUGH 10 AND TABLES &4 AND S OF THE %630
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Sta 8
HARDWARE MANUAL .
CHANNEL
0 1_ g- b
VOLTAGE OFFSET ADJUST R35 R57 R79 R101
CURRENT GAIN ADJUST . R36 RS8 R80 R102
CURRENT QOFFSET ADJUST R&4 R66 R88 R110
CURRENT RANGE SWITCHES+ E78-3,4 E7B-1,2 E80-3.4 E80-1,2
BERG PINS: VOLTAGE OUT 5 13 37 47
GND 6 14 38 48
CURRENT QUT 7 15 39 49
GND 8 16 40 50
SCREW TERMINALS: VOLTAGE OUT b) 13 21 31
GND 6 14 22 32
CURRENT OUT I4 15 23 33
GND 8 16 24 54

WHEN CALIBRATING THE &4-20MA RANGE, THESE SWITCHES MUST BE 'OfFF' FOR THE
PARTICULAR (HANNEL BEING CALIBRATED. FOR THE (-20MA RANGE, THESE
SWITCHES MUST BE 'ON' FOR THE PARTICULAR CHANNEL BEING CALIBRATED.
Sgéggg E79-5 SHOULD BE °'ON' AT ALL TIMES. THE FOLLOWING EQUIPMENT S
N :

DVM WESTON SHLUMBERGER MODEL 443 OR EQUIVALENT
EXTENDER MODULE  W904B

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

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

THE *A* TEST OR CALIBRATION ROUTINE OF THE DIAGNOSTIC PROGRAM WIlLL
SYSTEMATICALLY AND INTERACTIVELY LEAD THE OPERATOR THROUGH THE REQUIRED
STEPS. THE SPECIFIC COURSE OF ACTION AT EACH STEP IS DETAILED BELOW. FOR



MAIN.

MACRO M1113

12-AUG-82 09:59 PAGE 2-8

SEQ 9

EACH ADJUSTMENT IT SHOULD FIRST BE DETERMINED IF THAT PARTICULAR

ADJUSTMENT NEEDS TO BE MADE BEFORE BREAKING THE SEAL ON THE ADJUSTMENT,
THE A TEST AND CHANNEL # SHOULD NOW BE SELECTED. COMPLETE CALIBRATION OF
EHENaELECTED CHANNEL WILL BE COMPLETED BEFORE CONSIDERING ANOTHER
H LI

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
CONNECTOR OR PIN 6 OF THE SCREW TERMINAL ASSEMBLY AND THE + LEAD TO E62,
PIN 14. THE READING SHOULD BE +10.240v +-2Mv [F THE READING IS WITHIN
SPECIFICATION TYPE CARRIAGE RETURN (CR), OTHERWISE PROCEE"™ AS FOLLOWS:

TRY TO BRING THE REFERENCE WITHIN SPECIFICATION BY ADJUSTING ONLY R135
WITHOUT ALTERING SWITCHES E78 1-4. NORMALLY ADJUSTING R135 SHOULD BE
SUFFICIENT. IF THE REFERENCE CAN BE AJJUSTED TYPE CARRIAGE RETURN ((R)
OTHERWISE PROCEED AS FOLLOWS.

SET R135 FULLY CLOCKWISE. USE SWITCHES E79-1 THRU 4 IN ANY (COMBINATION
TO OBTAIN A READING AS CLOSE TO BUT LESS THAN +10.240 vV 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 V. WHEN DONE TYPE CARRIAGE RETURN ((R).

STEP 2: REMOVE THE ¢ LEAD OF THE VOLTMETER AND CONNECT TO E62 PIN 13,
THE READING SHOULD BE +5.120 Vv += 2MV. IF THE READING IS IN
SPECIFICATION TYPE CARRIAGE RETURN (CR), OTHERWISE ADJUST R134 FOR THE
PROPER KREADING. WHEN DONE TYPE CARRJAGE RETURN ((R).

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 IT TO THE SCREW TERMINAL JUST
BELOW THE + LEAD. BEFORE MAKING ANY ADJUSTMENTS LOCATE THE VARIOUS
ADJUSTMENTS RELATED TO THE SELECTED 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 0.000v +-5Mv. IF THE READING IS
IN SPECIFICATION TYPE CARRIAGE RETURN (CR), OTHERWISE ADJUST THE PROPER
VOLTAGE OFFSET POTENTIONETER. WHEN DONE TYPE CARRIAGE RETURN ((R).

STEP 2: THE READING SHOULD CHANGE TO +10.230v +- 4OMv. IF READING IS OUT
OF SPECIFICATION REPLACE THE MODULE. THERE [S NO ADJUSTMENT FOR THIS
STEP. TYPE CARRIAGE RETURN ((R).

s

CHANNEL CURRENT OUTPUT ADJUST

THE DIAGNOSTIC WILL ASK |F THE CURRENT QUTPUT IS TO BE CALIBRATED. If
NOT, TYPE °N' TO BYPASS THE REST OF THE PROCEDURE. IfF IT IS TO BE
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CALIBRATED, TYPE 'Y' TO PROCEED. THE DIAGNOSTIC WILL THEN ASK IF THE
4=20MA RANGE [S TO BE CALIBRATED. IF IT IS, TYPE 'Y', (HEZK TO SEE THAT
SWITCH E79-5 [S ON AND BOTH OF THE SPECIFIED CURRENT RANGE SWITCHES FOR
THAT CHANNEL ARE OFF. (SEE TABLE ABOVE) A 'N' ANSWER WILL SELECT THE
0~-20MA RANGE # IN THIS CASE, TURN ON BOTH OF THE SPECIFIED CURRENT RANGE
SWITCHES FOR THAT (HANNEL AND SWITCH E79-5.

NOTE: THE FOLLOWING PROCEDURE IS USED FOR BOTH CURRENT RANGES.

THE ADJUSTMENT OF THE CURRENT OQUTPUT REQUIRES THE USE OF EITHER A
S000HM, 0.01% PRECISION RESISTOR (DEC PART NO. 13-09985-00) OR ACCURATE
CURRENT RANGES ON THE VOLTMETER. IF THE RESISTOR IS AVAILABLE, CONNECT
IT BETWEEN THE SPECIFIED CURRENT QUTPUT TERMINAL AND THE GROUND 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 OQUTPUT TERMINAL. If
CURRENT RANGES ON THE VOLTMETER ARE TO BE USED IN LIEU OF THE RESISTOR,
CONNECT THE METER DIRECTLY TO THE TWO TERMINALS SPECIFIED.

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

STEP 2: THE VOLTMETFR READING SHOULD CHANGE TO +2.000v +- SMv/4.000MA
+=10UA IF IN THE 4-20MA RANGE OR 9.8MV +-5MVv/19,5UA + 10UA IF IN THE
0-20 MA RANGE. IF THE READING IS IN SPECIFICATION TYPE CARRIAGE RETURN
(CR), OTHERWISE ADJUST THE PROPER (CURRENT OFFSET POTENTIOMETER. WHEN
DONE TYPE CARRIAGE RETURN (CR).

THE DIAGNOSTIC WILL ASK IF THE CALIBRATION HAS BEEN REVERIFIED AND THE
ADJUSTMENT OF EITHER POTENTIOMETER WILL AFFECT THE OTHER. THIS IS
NECESSARY BECAUSE STEPS 1 AND 2 ABOVE ARE INTEREACTIVE TYPE 'Y' ONLY [F
STEPS 1 AND 2 CAN BE COMPLETED SEQUENTIALLY AND IN THAT ORDER WITHOUT
ADJUSTING EITHER POTENTIOMETER, IF EITHER ADJUSTMENT WAS MADE ON THIS
PASS, TYPE 'N'. THE DIAGNOSTIC WILL GO BACK TO STEP 1 OF THE CURRENT
QUTPUT ADJUSTMENT. WHEN A 'Y' IS TYPED, CALIBRATION OF THAT (CHANNEL IS
COMPLETE AND THE DIAGNOSTIC RETURN TO ITS STARTING POINT,

6.0 AD14 ~ANALOG TO DIGITAL CONVERTER
6.1 COMMANDS

IF THE MODULE UNDER TEST (MUT) ADDRESS IS FOR A AO014 THE PROGRAM WwILL
JUMP TO THIS SUBMONITOR. THE PURPOSE OF THIS PROGRAM [S TO PERFORM THE
TESTS OF THE AO14 WITH OPERATOR INTERVENTION,

THE OPERATOR CAN CHOOSE ONE OF THE FOLLOWING TESTS:

LOGIC TEST

CALIBRATE AND VERIFY OFFSET AND GAIN OF AQ14, A156 OR A1S7
CHECK IF CONVERTER SKIPS OR MISSES ANY QUTPUT (ODE
(MONOTONICITY TEST)

X = TEST IF A/D WORKS WITH A156 OR A157 MuX

T2HNO
[ B |
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6.2

6.3

6.4

SE@ 11

OPERATING PROCEDURES:

WHEN ANALOG MODULE TEST IS SELECTED IT PRINTS:

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

OPERATOR MUST RUN THE FOLLOWING TESTS IN THIS ORDER AND SHOULD TYPE:

D - A/D LOGIC TEST
THE LOGIC TEST VERIFIES THE FUNCTIONALITY OF THE AO014 A/D
CONVERTER CONSISTING OF A MOTHER AND DAUGHTER BOARD AS FOLLOWS:
1. VERIFY ADDRESS RESPONSE
2. VERIFY BIT FUNCTIONALITY (ERROR BIT,DONE BIT, GO BIT)
3. VERIFY SINGLE ENDED MODE FUNCTIONALITY
CHANNEL SELECTION
GAIN SELECTION
. VERIFY DIFFERENTIAL MODE FUNCTIONALITY
. CHECK IF CONVERSION GETS DONE
. VERIFY FUNCTIONS USING T-BIT
SET T-BIT AT 10CM
SELECT CHANNEL FOR +,-,0R 0 REFERENCE MAINTENANCE VOLTAGE
VERIFY INDIVIDUAL QUTPUTS
SET MAINTENANCE RAMP VOLTAGE
VERIFY THAT RAMP GOES FROM +10.240v TO -10.240v
. SET D=-BIT AT IOCM
VERIFY ZERO (4000) OUTPUT
. CLEAR T-BIT AND D-BIT
. RETURN TO MONITOR

[0 SV, F ol

NoJe Jo YV,

(~ CALIBRATE AND VERIFY A/D CONVERTER

TO ENSURE COMPLIANCE WITH SPECIFICATIONS, THE VOLTAGE SOURCE USED I[N
CALIBRATING THE A014 MUST HAVE BEEN ACCURATELY CALIBRATED WITHIN THE
PREVIOUS SIX MONTHS. THE USE OF AN ACCURATE (CUSTOMER PROVIDED VOLTAGE
REFERENCE IS RECOMMENDED WHEN AVAILABLE, AS DIFFERENCES BETWEEN THE
CUSTOMER'S KEFERENCE AND THAT USED FOR CALIBRATION COULD INDUCE AN ERROR
DURING CUSTOMER USE. IN ADDITION THE PERSONNEL DOING THE CALIBRATION
SHOULD BE FAMILIAR WITH THE PROCEDURES FOR ALIGNMENT OF PRECISION ANALOG
EQUIPMENT. IF YOU ARE NOT SURE OF THE FOREGOING, DO NOT ATTEMPT TO
CALIBRATE THE AQ14; 1T7S FACTORY CALIBRATION IS PROBABLY BETTER THEN YOU
WILL BE ABLE TO ACCOMPLISH.

IN THIS TEST OPERATOR SHOULD CONNECT HIS VOLTAGE SOURCE TO YHE INPUT OF
THE AD14,A156 OR A157 MUX ON THE SELECTED CHANNEL. THE PROGRAM WILL MAKE
8 CONVERSIONS ,CALCULATE THE AVERAGE VALUE OF THIS CONVERSIONS AND PRINT
THE RESULT [N QCTAL FORMAT AND IN MILLIVOLTS. THE RESULTS WILL BE
PRINTED EVERY 2 - & SEC.TO EXIT THIS TEST TYPE CONTROL A OR (ONTROL C.
IN THE CASE OF THE A157 OPERATOR MUST ALSO SELECT THE GAIN.

’

R41 ADJUSTS THE ZERO OF THE AQ14, THIS IS BEST DONE AT A CODE TKANSITION
gglgéfA?OEgHAT MORE RESOLUTION THEN THE CONVERTER QUANTIZATION LEVEL CAN
NED.

R31 IS THE GAIN ADJUSTMENT POT; IT ADJUSTS BOTH PLUS AND MINUS FULL
SCALE SYHMET ICALLY ABOUT ZERO. AGAIN, BEST ADJUSTMENT RESOLUTION (AN BE
OBTAINED AT A CODE TRANSITION POINT.
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6.7

6.8

SEQ@ 12

R41 SHOULD ALWAYS BE ADJUSTED FIRST, USING AN INPUT VERY CLOSE TO ZERO.
R31 CAN BE ADJUSTED WITH AN INPUT CLOSE TO EITHER FULL SCALE OR TO
OPTIMIZE ACCURACY FOR A PARTICULAR APPLICATION, AT ANY POINT IN THE
INPUT RANGE SUFFICIENTLY FAR FROM ZERO. FOR GREATEST AVERAGE ACCURACY Of
AN EXPANDED SUBSYSTEM, THE AO14 SHOU.D BE CALIBRATED WITH AN INPUT
APPLIED THROUGH THE ON-BOARD MULTIPLEXOR; IF IT IS DESIRED TO OPTIMIZE
ACCURACY THROUGH AN EXPANDER MULTIPLEXOR AT A SPECIFIC GAIN, THE
CALIBRATION INPUTS SHOULD BE APPLIED THROUGH THAT MULTIPLEXOR, THE USER
SHOULD RECOGNIZE THAT THIS MAY PLACE THE AO014 ALONE OUT OF SPEC.

ZERO ADJUSTMENT -
APPLY =2.5 MV TO THE SCREW TERMINALS OF THE SELECTED
CHANNEL AND START THE CALIBRATION TFST.
2. VERIFY THAT THE OCTAL PRINTOUT VARIES BETWEEN 003777 AND 004000.
A 50 - 50 DISTRIBUTION WOULD BE IDEAL, BUT THIS IS NOT
USUALLY OBTAINABLE. IF NECESSARY, ADJUST R41(LOWER POT)
UNTIL THE PRINTOUT VARIES PER THE ABOVE. THIS ADJUSTS
THE TRANSITION POINT FROM 0.0 MV TO ~5.0 MV.(ONE LSB.)
3. APPLY +#2.5 MV TO THE SAME CHANNEL ANPM VERIFY THAT THE PRINTOUT
IS 006000 OR 004001. VARIANCE IS NOT REQUIRED, BUT
IS ACCEPTABLE BETWEEN THESE TWO VALLUES.
GAIN ADJUSTMENT -
1. APPLY A VOLTAGE OF +10.2325V (FULL SCALE MINUS HALF LSB)
TO THE SELECTED CHANNEL AND START THE CALIBRATION TEST.
2. VERIFY THAT THE PRINTOUT VARIES BETWEEN 007776 AND 007777,
IF NECESSARY ADJUST THE GAIN ~OT R31 UNTIL THE PROPER
PRINTOUT IS_OBTAINED.

3. APPLY =10.2375vV 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

OR VARYING BETWEEN THE TWO VALUES.
M - MONOTONICITY TEST

THE OBJECTIVE OF THIS TEST IS TO READ EVERY POSSIBLE STATE THRU THE RAMP
AT LEAST ONCE STARTING FROM THE BOTTOM (-10.240),GOING UP THE RAMP
(+10.240) AND THEN DOWN TO (-10.240). BEFORE RUNNING THIS TEST, THE
LOGIC TEST MUST BE RUN,

1. COMPARES LAST CONVERSION WITH THE PREVIOUS ONE AT ALL POINTS.

2. CONTINUES CONVERSION WITH NEXT POINT IN RAMP IF ANY ERROR IS FOUND.

3. PRINT ERRORS AT THE END OF THE RAMP, IF LESS THAN 20 ERROS ARE FOUND.
THE ERRORS OCCUR IF THE PROGRAM DETECTS ANY STATE THAT [S MISSING OR
ANY NOISE THAT IS MORE THEN 2 BITS.

EXAMPLE: OUT OF RANGE BY TWO BITS
GDDAT BDDAT  RAMP(UP=0,DOWN=1)
0 2 0 GOING UP THE RAMP
7776 7774 1 GOING DOWN THE RAMP

4. ?glzéal?OEESSAGE “‘'TO0 MANY ERRORS'' FOR 20 ERRORS OR MORE AND RETURN
. PRINTS A MESSAGE 'END OF RAMP' FOR NO ERRORS FOUND.
. ?SE:GL?$O£YPES “CONTROL 'A' TO TERMINATE ERRORS PRINTOUTS AND RETURN

own

X = MULTIPLEXER TEST (A156, A157)
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SEQ 13

THE OPERATOR IS ASKED FIRST WHICH MUX HE WANTS TO TEST. T4EN THE PROGRAM
DETERMINES FROM THE GENERIC CODE IF IT IS A156 SINGLE ENDED, A156 DIFF
MODE OR A157 AND IT CHECKS THE LOGIC OF THE SELECTED MuX.

THE TEST INCLUDES:

ESNN) —

7.0 AQ020

. CHANNEL SELECT REGISTER

. GAIN SELECT REGISTER

. ERROR BIT FUNCTIONALITY

. RESULTS OF THE CONVERSION WITH T BIT SET (4000)

HIGH COMMON MODE ANALOG/DIGITAL CONVERTER

7.7 GENERAL
THE FOLLOWING COMMANDS ARE PERFORMED BY THIS PROGRAM.

L-LOGIC TEST
C-CALIBRATION ROUTINE
H-HELP FILE

7.2 OPERATING PROCEDURES

AFTER

THE DIAGNOSTIC [S LOADEC THE MONITOR HEADER LINE IS PRINTED AND A

PROMPT OF (#) IS PRINTED. CONTROL MAY BE RETURNED TO THE MONITOR AT ANY

TIME

BY TYPING CONTROL C. CONTROL A IS USED AFTER A TEST HAS BEEN

ENTERED AND YOU FIND A NEED TO RESTART THE TEST WITHOUT RETURNING TO THE
MONITOR. ONE SUCH USE OF CONTROL A IS DURING THE CALIBRATION ROUTINE.

7.3

(L)=-LOGIC TEST

THE TEST WILL VERIFY MOST OF THE LOGIC ON THE MOTHER BOARD. THE DAUGHTER

BOARD

DOES NOT HAVE TO BE PRESENT FOR THIS TEST TO FUNCTION. MOUNTING

THE DAUGHTEkK BOARD WILL NOT INTERFERE WITH THE TEST.

5%{1;ALL FOUR ADDRESSES ARE READ TO CHECK THAT TIMEOUT DOES NOT
UR.

TST2=-THE FIRST, SECOND, AND FOURTH ADDRESS ARE WRITTEN TO 1°'S TO
CHECK THAT TIMEOUT WILL OCCUR. THEN THE THIRD ADDRESS IS WRITTEN
AND CHECKED THAT NO TIMEOUT OCCURS.

TST3~THE FOURTH ADDRESS IS CHECKED TO BE (LEARED BY THE ( BIT.
ALSO THE CSR IS CHECKED TO Bt CLEARED.

TST4-THE G BIT IS SET AND EACH OF THE FOUR ADDRESSES ARE READ. THE
GENERIC CODE OF 324 OR 304 IS EXPECTED FROM EACH ADDRESS.

TST5-DATA (NOT = 0) IS LOADED INTO THE CONVERTED CHANNEL BITS(4-7)
OF THE THIRD ADDRESS. THIS SHOULD CAUSE THE ERROR BIT (BIT 2) OF
THE FOURTH ADDRESS TO SET.

TST6-WITH THE ERROR BIT IS SET THE INTERRUPT SYSTEM IS TURNED ON.
AN INTERRUPT SHOULD OCCUR, CAUSING THE JAR TO CONTAIN THE DEVICE
ADDRESS. THE ( BIT IS THEN SET AND THE ERROR AND THE INTERRUPTS
ARE CHECKED TO BE CLEARED.
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7.4

SEQ 14

TST7-THE ERROR BIT IS SET, THEN THE R BIT IS SET T0 CLEAR THE
ERROR BIT. THE INTERRUPT SYSTEM IS THEN SET UP AND C(LEARED B*
SETTING THE R BIT.

TST10=-THIS TEST CHECKS THAT THE CHANNEL NUMBER JUST WRITTEN (AN BE
READ BACK IMMEDIATELY. THE CHANNEL IS LOADED INTO BITS 0-3 AND
READ BACK FROM BITS 0-3 OF ADDRESS TwO.

TST11~THIS TEST OVERLOADS THE NUMBER OF CHANNELS INPUT AND (ME(KS
FOR THE ERROR BIT BEING SEY. THE (C BIT IS THEN SET, AND THE
OVERLOAD CONDITION IS CHECKED TO BE CLEARED.

TST12-THIS (EST CHECKS THAT THE CHANNEL NUMBER WRITTEN (AN BE READ
IN THE CONVERTED DATA CHANNEL BITS (4-7) OF ADDRESS THREE AFTER A
CONVERSION USING DUMB MODE.

TST13-THIS TEST CHECKS THAT THE (HANNEL NUMBERS WRITTEN ARE READ
BACK IN THE CONVERTED DATA CHANNEL BITS (4~7) AFTER A (ONVERSION
IS DONE USING SMART MODE. THIS TEST USES THE INTERRUPT SYSTEM T0O
GATHER THE DATA.

TST14-THIS TEST CHECKS FOR A DATA OVER RUN (ONDITION 8Y LOADING
TWO CHANNELS AND NOT READING THE FIRST (HANNEL LOADED UNTIL THE
SECOND ONE HAS BEEN CONVERTED.

CALIBRATION ROUTINE

4.1 EQUIPMENT NEEDED

. PRECISION VOLTAGE SOURCE, EDC(MODEL VS=11N OR EQUIVALENT)
. EXTENDER MODULE W904B

. I/0 SUBSYSTEM USER'S GUIDE (EK-OPIOS-UG-00X)

. A0Z0 PRINT SET

.4.2 MODULE SETUP

. OBTAIN THE FOLLOWING FUNCTION REQUIREMENTS FROM THE C(USTOMER.

REFERENCE USERS GUIDE FOR SWITCH LOCAT]JONS AND SETTINGS.

. FUNCTIONS

ADDRESS SELECT: E60-1 THRU E60-6

. 50/60 HERTZ: (E60-7 AND E60-8) OR (£60-9 AND E60-1C)

. ATR16 POWER SELECT: E60-10

. 2 OR 3 WIRE MODE SELECT: E6-5

. SHEILD SELECT: E12-9

. INTERNAL FILTER SELECT: £12-10

. CHANNEL FULL SCALE RANGE AND BOUNDARY: E12-1 THRU E12-8,
E13-1 THRU E13-10, E6-1 THRU E6-4

NOCWN SN —

4.3 RESTRICTIONS

. ALLOW ONE HALF HOUR FOR THE A020 AND EDC TO WARM UP TO OPERATING

TEMPERATURE .

. IF A PRECISION VOLTAGE SOURCE IS TO BE USED THROUGH TP1 AND TP?

REMOVE CUSTOMER CABLE.
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SEQ 15

7.6.4 OFFSET ADJUSTMENTS

--------- Teoeococsesoassse

%Ek%ﬁT THE CALIBRATION/MANUAL TEST FROM THE AO0Z20 DIAGNOSTIC UNDER
VPCAX.
SELECT TP1 AND TP2 USAGE.

. USING A JUMPER CLIP, SHORT TP1 AND TPZ2 ON THE DAUGHTER BOARD (REFER

TO THE USERS GUIDE FOR LOCATION).

. SELECT A CHANNEL AT THE HIGHEST CUSTOMER SELECTED GAIN (LOWEST FULL

SCALE RANGE).

. ADJUST THE OFFSET POT (R17-LABELED EOS) UNTIL THE TERMINAL READOUT

IS 000000 +/- THE FOLLOWING TOLERANCES:
FULL SCALE RANGE  TOLERANCE IN LSB°'S

10MV +/=~ &4 LSB
20My +/=- 2 LSB
50Mv AND UP +/=- 1 LSB

NOTE:LSB VALUES FOR EACH FULL SCALE RANGE ARE SHOWN [N TABLE3 IN THE
P10S USERS GUIDE.

7.4.5 GAIN ADJUSTMENTS

- e e G L S D S W e

. INSURE THAT THE AO020 IS NOT DOING A CONVERSION BY TYPING CONTROL A

IF ALREADY RUNNING THE CALIBRATION/MANUAL TEST.

. CONNECT EDC OR CUSTOMERS VOLTAGE SOURCE TO TP1 AND TP2. (CONNE(T

HIGH OR (¢) TO TP1 AND LOW OR (=) TO TP2.
NOTE :USE CUSTOMER PRECISION SOURCE WHENEVER POSSIBLE.

. IF TWO GAINS ARE TO BE USED CALIBRATE A CHANNEL UNDER GAIN A (USING

GAIN A POT R19), THEN A CHANNEL UNDER GAIN B (USING GAIN 8 POT
R18). IF ONLY ONE GAIN IS TO BE USED, CALIBRATE ANY (HANNEL WHI(M
WILL BE UNDER GAIN B (USING GAIN B POT).

GAIN CALIBRATION SUMMARY:

OO0 O NS NN —

. SELECT THE A020 CALIBRATION/MANUAL TEST IF NOT ALREADY RUNNING.
. SELECT TP1 AND TP2

. DISCONNECT CUSTOMER CABLE

. ENTER VALUE FROM PRINTED TABLE FOR RANGE REQUIRED

. CONNECT VOLTAGE SOURCE TO MODULE

. SET SOURCE TO VOLTAGE INDICATED ON TERMINAL

. ADJUST APPROPRIATE POT WHILE OBSERVING THE CONSOLE PRINTOUT.

THE ACCEPTED TOLERANCES FOR EACH OF THE FULL SCALE RANGES IS AS
FOLLOWS:

10MY ¢/- & LSB

2O0MY +/- 2 LSB

50My +/- 1 LSB

. THE CONSOLE BELL WILL SOUND WHEN THE CONVERSION VALUE IS WITHIN THE

WINDOW SPECIFIED BY THE TOLERANCES. THIS WILL ASSIST DOING THE
CALIBRATION AT LOCATIONS AWAY FROM THE CONSOLE.

8.0 A631 12 BIT DIGITAL TO ANALOG CONVERTER

8.1

COMMANDS
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IF THE _ADDRESS Of THE MODULE UNDER TEST (MUT) IS FOR
THE A631 THE PROGRAM ENTERS A SUBMONITOR FOR THE A631.
AFTER THE HEADER IS PRINTED THE PROMPT '‘A631:'" WILL BE
DISPLAYED., THE FOLLOWING COMMANDS (AN BE ISSUED.

HELP

MANUAL OPERATION +
SCOPE ROUTINE «
CALIBRATION PROCEDURE +

NOTE :VOLTAGES OR CURRENTS WILL APPEAR ON THE DAC'S
OUTPUT TERMINALS. INSURE THAT THE CUSTOMER'S
EQUIPMENT IS DISCONNECTED.

8.2 L = LOGIC TEST

THE LOGIC TEST CHECKS THAT THE 8 ADDRESSES (AN BE READ
AND WRITTEN, THAT A DATA PATTERN (AN BE ROTATED THRU
THE RAM MEMORY (WITHOUT ERROR) AND THAT THE CORRECT
GENERIC CODE (262) (AN BE READ FROM THE 8 ADDRESSES.
THERE IS NO CHECKING DONE ON THE ANALOG CIRCUITRY.

8.3 M - MANUAL OPERATION

THIS ROUTINE ALLOWS THE SETTING OF ANY DAC (0-3) 10
ANY VALUE IN THE 0-7777 (OCTAL) RANGE.

A NEW VALUE CAN BE ENTERED OR A <(CR> CAN BE ENTERED
WHICH WILL LEAVE THE DAC AT TS PRESENT VALUE AND STEP
YOU TO THE NEXT DAC.

EXAMPLE :

DACO [OCTAL):7777 0 SETS DACO = 0600
DAC1 [OCTAL]:7777 <CR> LEAVES DACY1 = 7777
DAC2 [OCTAL]:7777 Q001 SETS DAC2 = Q001
DACS [OCTAL):7777 2000 SETS DAC3 = 2000

EXIT THIS ROUTINE WITH A CONTROL''A’" GR CONTROL''C'".
8.4 S - SCOPE ROUTINE
THIS ROUTINE WILL GENERATE A USER DEF INED STAIR-STEP

PATTERN ON THE DAC'S OUTPUT. THE PARAMETERS WILL BE
DEFINED BY A KEYBGARD DIALOG.

T
LI I B )

»

------- UPPER LIM]T
MAX=7777

EXAMPLE :
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DACO DAC 0 (VOLTAGE MODE)
PARAME TERS[Y/N]:Y (Y) WILL REQUEST PARAMETERS
(N) WILL LEAVE PARAMETERS
UNCHANGED & SKIP TO NEXT

DAC
LOWER LIMIT(OCTAL):3000 SET TO 3000 OR 3.84v
UPPER LIMIT(OCTAL):4000 SET T0 4000 OR 5.12v
STEP SIZE(OCTAL):200 EACH STEP = .32V
THE PROGRAM WILL ASK PARAMETERS FOR DAC(0-3) THEN PRINT
EXECUTELY/N] 2 ¥ (Y) WILL START THE PATTERNS

(N) WILL TAKE YOU BACK TO
DAC(0) PARAMETERS

THE PROGRAM WILL CONTINUALLY LOAD THE DAC'S UNTIL CONTROL''A™’
OR CONTROL ''C''. IF THE STEP SIZE IS SUFFICENTLY LARGE, THE
A??VE PAEBEEN CAN BE OBSERVED. OTHERWISF, A RAMP WILL BE SEEN
WITH A S .

8.5 ( - CALIBRATION PROCEDURE

BEFORE BEGINNING CALIBRATION OF THE A631, THE
FOLLOWING EQUIPMENT [S NEEDED:

PRECISION VOLTAGE SOURCE EDC(MODEL VS-11N OR EQUIVALENT)
RESISTOR 500 OHM, 0.01%, 0.3 WATTS

REQUIRED FOR CURRENT CALIBRATION

DEC PART # 13-09985-00
A631 PRINT SET

THE PROGRAM WILL LEAD YOU THROUGH THE REQUIRED STEPS OF
SETTING E66 (VOLTAGE OR CURRENT MODE), SCREW TERMINAL OR
BERG COUNNECTOR NUMBERS AND TRIMPOT NUMBER.

EXIT THE ROUTINE WITH CONTROL ‘‘A’* OR CONTROL "‘C''.

9.0 TEST DESCRIPTIONS
M5010:

SET D BIT
CHECK THAT ALL BITS ARE ZERO
SET T BIT
CHECK THAT ALL BITS ARE ONES
SET € BIT

SNy —
[ ] . .

M5011 & M5031:
« NOTE: IF THE INTERRUPT SWITCH IS OFF AN ERROR WILL BE RETURNED.
[F RUNNING UNDER APT THE ERROR WILL BE RETURNED ON THE
FIRST PASS ONLY.

1. SET DBIT AND TBIT
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SEQ '8

CHECK If INPUTS ARE ALL ONES

CLEAR TBIT

CHECK [F INPUTS ARE ALL ZEROS

CLEAR ALL INTERRUPTS

SET TBIT

ENABLE INTERRUPT

CHECK If INTERRUPT OCCURRED

/AN ERROR WILL OCCUR HERE IF INTERRUPTS

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

. CHECK IF COS REGISTERS ARE ALL ONES
. SET RIF BIT

. CLEAR ALL COS REGISTERS

. CHECK IF THEY ARE CLEAR

. CLEAR T BI1T

. CHECK IF INTERRUPT OCCURED

CHECK IF ALL INPUTS ARE ZERO
RUN STEP 10 TO 13

. CLEAR ALL INTERRUPTS

MS012-M5012YA:
* NOTE: IF THE INTERRUPT SWITCH IS OFF AN ERROR WILL BE RETURNED.

000 ~NON N ESWNND

M5013

P NN NN
N IS = O
L]

IF RUNNING UNDER APT THE ERROR WILL BE RETURNED ON THE
FIRST PASS ONLY.

SET DBIT

CHECK IF ALL BITS ARE ZERO

SET TBIY

CHECK IF ALL BITS ARE ONE

CLEAR T BIT

CLEAR ALL INTERRUPTS

SET T BIT

ENABLE INTERRUPT

CHECK IF INTERRUPT OCCURRED

/AN ERROR WILL OCCUR HERE [F INTERRUPTS
/ARE DISABLED BY A SWITCH SETTING ON THE MODULE
SET RIF BIT

CLEAR INTERRUPT

CHECK IF INTERRUPTS ARE CLEAR

. CLEAR T BIT
. RUN STEP 9 TO 12

CLEAR ALL INTERRUPTS -

/

4

* NOTE: If THE INTERRUPT SWITCH IS OFF AN ERROR WILL BE RETURNED.

AN -
*« o o

If RUNNING UNDER APT THE ERROR WILL BE RETURNED ON THE
FIRST PASS ONLY,

SET DBIT
(HECK [F ALL BITS ARE ZERO
SET 1BIT
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TEST IF ALL BITS AKRE ONE
CLEAR T BIT
CLEAR ALL INTERRUPTS
SET T BIT
ENABLE INTERRUPT
CHECK [F INTERRUPT OCCURED
/AN ERROR WILL OCCUR HERE [F INTERRUPTS
/ARE DISABLED BY A SWIT(H SETTING ON THE MODULE
. SET RIF BIT
. CLEAR INTERRUPT
. CHECK IF INTERRUPT IS CLEAR
. C(LEAR T BIT
. RUN STEP 9 TO 12
. CLEAR ALL INTERRU“TS

O a0 O &
L] L ] L ] - [ ] [ ]

— b ek bk —D
H NS WN—-0O

M501
* NOTE: THE LINE CLOCK MUST BE ENABLED

CLEAR MODULE
CHECK THAT COUNTERS ARE (LEAR
CHECK READ/WRITE OF COUNTERS
CHECK THAT T BIT INITIALIZES MODULE
CHECK INTERRUPTS CN COUNTER A
(HECK THAT [NTERRUPT (CLEARS
CHECK THAT COUNTER HALTS AFTER INTERRUPT
DO 5 THRU 7 FOR COUNTER B
CHECK TRANSITION POINTS
. CHECK THAT COUNTERS COUNT AT 2KHZ
. CHECK THAT A 10 SECOND TIME BASE IS
CHOSEN FOR INTERNAL TEST
12. CHECK THAT C BIT CLEARS MODULE

2
M5016:

* NOTE: IF THE INTERRUPT SWITCH IS OFF AN ERROR WILL BE RETURNED.
IF RUNNING UNDER APT THE ERROR WILL BE RETURNED ON THE
FIRST PASS ONLY.

CLEAR MODULE WITH CBIT

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

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

STORE DIP SWITCH SETTINGS FOR THE FOLLOWING
AND PRINT THE SETTINGS IF NOT [N APT MODE

7. CHECK THAT COUNTERS COUNT BINARILY UPWARD
8. (HECK OVERFLOW

?. DETERMINE [F LEGAL RADIX

1

1

- =2 000 O N MNP —

—aCe » & 3 2 e e s &

(0 XV, P LNV G REY
L] L] ] . ] L ]

0. CHECK OVERFLOW CLEARS
1. CHECK INDIVIDUAL COUNTER INTERRUPTS
2. CHECK THAT (BIT CLEARS MODULE
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M5031: SEE MSC11,
M6010-M6010YA:
1. SET D BIT
2. CLEAR ALL & BYTES OF [/0 REGISTER
3. SET DATA PATTERN 125 IN FIRST BYTE
&, CHECK IF IT IS SET
5. C(HECK [F OTHER BYTES ARE ZERO
6. DO THE SAME WITH DATA 252 , 377 ., 000
7. DO THE SAME WITH QTHER BYTES
M6011:

* NOTE: THE LINE CLOCK MUST BE ENABLED

NS WPY —
s e o s e »

M6012:
M6013:

1.
2.

3.
M6014:

SET D BIT

SET DATA PATTERN 252 AT MuT

(HECX IfF IT IS SET

WAIT UP TO 10 SEC

DATA SHOULD BE CLEAR

REPEAT STEP 2 TO 5 WITH DATA [QUAL TO 125

3
t GISTER TO FOLLOWING DATA PATTERN
S SET

T

Ut R
2.12
I

L4

R NO O

Bl
urp
25
[f

SOV Wwm
X~
M~ -

7
C

— T

* NOTE: THE LINE CLOCK MUST BE ENABLED

O NN WNN) =
s & ® 8 s & ® &

M6015:

QO O N NN —
L ] L] [ ] L ] L ] [ ] [ ] L]

CLEAR MODULE WITH (BIT

CHECK THAT COUNTERS ARE CLEAR

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

(HECK TRANSITION POINTS

CHECK THAT COUNTERS COUNT A 2KHZ
CHECK THAT C BIT CLEARS MODULE

SET D BIT

CLEAR THE TWO BYTE REGISTER

SET DATA PATTERN 125 IN FIRST BYTE
CHECK IF IT IS SET

CHECK IF OTHER BYTE IS ZERO

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

VERIFY (-BIT IS CLEARING MODULE

20
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DOCUMENT

1160 .SBTTL DOCUMENT

1161 123400 $SWR=123400

1162 000001 $IN=1

1163 .SBTTL TRAP (AT(CHER

000000 .=0
:*ALL UNUSED LOCATIONS fROM & = 776 CONTAIN A '".+2,HALT"
< +SEQUENCE 7O CATCH ILLEGAL TRAPS AND INTERRUPTS
000174 :*LO(ATION194C0NTAINS 0 TO CATCH IMPROPERLY LOADED VECTORS
000174 000000 DISPREG: .WORD O ::SOF TWARE DISPLAY REGISTER
000176 000000 SWREG:  .WORD 0 . SOF TWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)
000200 000137 006360 IMP A#START ;:JUMP TO STARTING ADDRESS OF PROGRAM
1164 000100 .=100
1165 000100 015400 NOCLK
1166 000102 =102
1167 000102 000340 340
1168 000042 =42
1169 000042 000000 HALT
1170 000046 .46
1171 000046 011722 LOGIC
1172 000204 .-204
1173 000204 000137 007002 JMP SETCLK
1174, .SBTTL BASIC DEFINITIO
:«INITIAL ADDRESS OF TH E srAcx POINTER e+ 1100 see
001100 STACK= 1100
104000 ERROR  =EMT
000004 SCOPE = 107
:*MISCELLANEOUS DEFINITIONS
000011 HT= 1 ::CODE FOR HORIZONTAL TAB
000012 LF= 12 ::CODE FOR LINE FEED
000015 (R= 15 ::CODE FOR CARRIAGE RETURN
000200 CRLF= 200 ::CODE FOR CARRIAGE RFTURN-LINE FEED
177776 pS= 177776 - SPROCESSOR STATUS WORD
177776 PSW = PS
177774 STKLMT= 177774 ;:STACK LIMIT REGISTER
1727772 PIPQ= 177772 . :PROGRAM INTERRUPT REQUEST REGISTER
177570 DSWR= 177570 : HARDWARE SWITCH REGISTER
177570 DDISP= 177570 : :HARDWARE DISPLAY REGISTER
; +GENERAL PURPOSE REGISTER DEF INITIONS
000000 RO= X0 :GENERAL REGISTER
600001 R1- 11 :GENERAL REGISTER
000002 R2= %2 :GENERAL REGISTER
000003 R3- 13 : :GENERAL REGISTER
000004 R4 = 14 : :GENERAL REGISTER
000005 RS= 15 - :GENERAL REGISTER
000006 R6- 16 ::GENERAL REGISTER
000007 R7- 17 ::GENERAL REGISTER
000006 SP= X6 - STACK POINTER
000007 PC= 17 - :PROGRAM COUNTER
;«PRIORITY LEVEL DEFINITIONS
000000 PRO- 0 -:PRIORITY LEVEL 0
000040 PR1= 40 ::PRIORITY LEVEL 1
000100 PR2= 100 SIPRIORITY LEVEL ¢
000140 PR3= 140 *SPRIORITY LEVEL 3
000200 PR4Gz 200 “IPRIORITY LEVEL 4
000240 PRS- 240 SIPRIORITY LEVEL S
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000,00
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001
001000
000400
000200
000100
000040
000020
000010
000004
00000z
000001

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
00020
000010
000004
000002
000001
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

PAGE 2-21
PR6= 300
PR7= 340

s« 'SWITCH REGISTER"' SwlTtn

SWi1S= 100000
Swls= 40000
20000
10000
4000
2000
1000
400
200
100
40

NNV W
CEECLEEL L
OO — —b—d —

w

=AW VNON N0 O =Ny

SW0
Sw0

e nn

"nn
oo

EIaVE Ol 1 38 )

DLV NUTUTWVINWNWV

CEErrECCEEL L T

owmogooooo
"

SW5
SwWé
Sw3
SWe
SW1
Sw0

] |

n

. *DATA BIT DEFINITIONS (BITOO TO BIT15)

8I1T15- 100000
BI 40000
20000
10000
4000
2000
1000
400
200
100
40

OO

L L O O O T L I Y O T 1|

O =MW N0 NOO OO —=NOW &

OO ODODOODOODOODODOOODODOODODDODDODD
.—nhnb—qhnb—nﬁ—-hnl—l—h-.—-.—-l—nhih—ib—l.—lﬁ—l.—l'—l.—.l—'b—.-—l
D — =t = =t — ) — — — —{ 4 — — = —
PO —=PNIWSHN N YO VOOOOOOOOOO 2 ==

|

W0 e ==

SIC ”CPU" TR

Sw09
Sw08
Sw0?
Sw06
Sw05
SW04
Sw03
SW02
SwW0?
sw00

b-JeeJeelvolorloofovfooduoloo]oo)
) e s Pt g P g Bt Bt P S

] ) e e ] ) o e el ——d
rdeleolololelelo] oo )]
MO =MNIWNLS VOO O

(TOR ADDRESSES

SEQ
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000024
000044

000006
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000240

000200
000100
000040
000020
000010
000004
000002
000001

001100

001100
000024
000200
000044
001100
001100

000000
001206
000120
000600
000600
000124
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ERRVEC= 4

RESVEC= 10
TBITVEC=14
TRTVEC= 14
BPTVEC= 14
[OTVEC= 20
PWRVEC= 26
EMTVEC= 30
TRAPVEC=34
TKVEC= 60
TPVEC= 64

PIRQVEC=240

.SBTTL

m-"n
o
et g
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fveloe)
— oyt ——t —
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— eyt — —t —¢
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I SE S22 AR RRRARRRAdRRRRARARARARRRRSARRARRRRRRARRRRRRARD]

BIT DEFINITIONS

;;TIME QUT AND OTHER ERRORS
::RgﬁEgYED AND JLLEGAL INSTRUCTIONS
;;TRACE TRAP

; ;BREAKPOINT TRAP (BPT)

;o INPUT/0UTPUT TRAP (I0OT) #«SCOPEwe
;. POWER FAIL

::EMULATOR TRAP (EMT) =«ERRORe*«
::"'TRAP'' TRAP

;. TTY KEYBOARD VECTOR

;:TTY PRINTER VECTOR

;: ;PROGRAM INTERRUPT REQUEST VECTOR

;FLAG BIT

; INTERRUPT ENABLE
;MAINTENANCE INTERRUPT

;170 DISABLE BIT

;TEST BIT, INVERTS [/0 BITS
;GENERIC CODE ENEBLE

;CLEAR [/0

SEQ

;RIF BIT, CLEARS [/0 INTERRJPT

APT PARAMETER BLOCK

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

;:tIttttttttttittt'litit't'i"t'iiitttitlttiitttiiii'ﬁiﬁ'tittt'lt

WE iS22 R2RRRRRARRRRRRRRARRLRRRRRRRRRRRRRRRARARARARRRRRRRR

SSETUP APT PARAMETER BIOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
“INTERFACE SPEC.

$APTHD:
$HIBTS:
$MBADR :
$TSTM:
$PASTM:
SUN]TM:

L$X=.
=24
200
ey

. -$X

-WORD
.WORD
.WORD
.WORD
.WORD
.WORD

;s SAVE CURRENT LOCATION
:.SET POWER FAIL TO POINT TO START OF PROGRAM
;.FOR APT START yP

;;POINT TO APT INDIRECT ADDRESS PNITR.
$AP"HDR . ,POINT TO APT HEADER BLOCK

;sRESET LOCATION COUNTER

0
SMAIL
120
600
600

;.TWO HIGH BITS OF 18 BIT MAILBOX ADDR,

. ADDRESS OF APT MAILBOX (BITS 0-15)
;;RUN TIM OF LONGEST TEST

;sRUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
;.ADDITIONAL RUN TIME (Sc(CS) OF A PASS FOR EACH ADDITIONAL UNIT

SETEND-$MAIL/2 ;;LENGTH MAILBOX~ETABLE (WORDS)

23
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001164
001166
001170
001171
001172
001173
001174
001176
001201
001202
001203
001204

001206
001206
001210
001212
001214
001216
001220
001222
001224
001226
001226
001227

MACRO M1113

001114

000000
000
000

000000

000000

000000

000000
000
001

000000

000000

000000

000000

000000

000000

000000
000
000

000000

177570

177570

177560

177562

177564

177566
000

000000
000000
000000
000000
000000
000000
000000
000000

000
000

377

000

377

12-AUG-82 09:59 PAGE &

LSBTTL

COMMON TAGS

S22 2 X222 EAZEREARRRRRRRSRR SRR RRRRRRRRARRENER]

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

SEQ 24

.=1114
$CMTAG:

.WORD
$TSTNM: .BYTE
$ERFLG: .BYTE
$ICNT: .WORD
$LPADR: .WORD
$LPERR: .WORD
$ERTTL: .WORD
$ITEMB: .BYTE
$ERMAX: .BYTE
$ERRPC: .WORD
$GDADR: .WORD
$8DADR: .WORD
$GDDAT: .WORD
$BDDAT: .WORD

.WORD

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

.WORD
SWR: .WORD
DISPLAY: .WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TPB: 177566
$NULL: .BYTE

$FILLS: .BYIE
$FILLC: .BYTE
$TPFLG: .BYTE

';tiiittttiﬁittttilititittttti'iiitittittiittttﬁ't!tttitttttttttﬁ

APT MAILBOX-ETABLE

0 :;START OF COMMON TAGS
0 ::CONTAINS THE TEST NUMBER
0 ;;CONTAINS ERROR FLAG
0 :2CONTAINS SUBTEST JTERATION COUNT
0 ::CONTAINS SCOPE LOOP ADDRESS
0 :2CONTAINS SCOPE RETURN FOR ERRORS
0 ;;CONTAINS TOTAL ERRORS DETECTED
0 :;CONTAINS ITEM CONVYROL BYTE
1 ;s CONTAINS MAX, ERRORS PER TEST
0 ;sCONTAINS PC OF LAST ERROR INSTRUCTION
0 ;;CONTAINS ADDRESS Of 'GOOD' DATA
0 ; ;CONTAINS ADDRESS OfF 'BAD' DATA
0 :;CONTAINS 'GOOD* DATA
0 :;CONTAINS 'BAD' DATA
8 ; ;RESERVED~=-NOT TO BE USED
0 ;;AUTOMATIC MODE INDICATOR
8 ::INTERRUPT MODE INDiCATOR
CSWR ; ;ADDRESS OF SWITCH REGISTER
DDISP : ;ADDRESS OF DISPLAY REGISTER
::TTY KBD STATUS
;. TTY KBD BUFFER
;;TTY PRINTER STATUS REG. ADDRESS
::TTY PRINTER BUFFER REG. ADDRESS
0 :;CONTAINS NULL CHARACTER FOR FILLS
l ;;CONTAINS ¥ OF FILLER CHARACTERS REQUIRED
12 ::INSERT FILL CHARS. AFTER A '""LINE FEED"
0 ::"'TERMINAL AVAILABLE'' FLAG (BIT<07>=0-YES)

:;ESCAPE ON ERROR ADDRESS
<207><377><377> ::CODE FOR BELL

/?/ :2QUESTION MARK
<15> ; sCARRIAGE RETURN
<12> ;;LINE FEED

4

:;'t‘.tﬁ'tttt'ttt"ttt'tti'it"iit'i.'iiﬁi.'t'tt'ttt!tt'tt!'ttttt

$ESCAPE:0
$BELL: JASCIZ
$QUES: .ASCII
$CRLF: LASCII
$LF: LASCIZ
LSBTTL

.EVEN

$SMAIL :

$MSGTY: .WORD
$FATAL: .WORD
$TESTN: .WORD
$PASS: .WORD
$DEVCT: .WORD
$UNIT: _WORD
$MSGAD: .WORD
$MSGLG. .WORD
$SETABLE:

$ENV: .BYTE
$ENVM: _BYITE

:;APT MAILBOX

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

: ;PASS COUNT

;.DEVICE COUNT

;. 1/0 UNIT NUMBER

; sMESSAGE ADDRESS

: ;MESSAGE LENGTH

;;APT ENVIRONMENT TABLE
; ENVIRONMENT BYTE
:;ENVIRONMENT MODE BITS

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD
AMSGLG

AENV
AENVM



MAIN. MACRO M1113  12-AUG-82 09:59 PAGE &-~1 SEQ 25
APT MAILBOX~ETABLE
001230 000000 $SWREG: .WORD  ASWREG ;;APT SWITCH REGISTER
001232 000000 $USWR: .WORD  AUSWR  ;:USER SWITCHES
001234 000000 $CPUOP: .WORD  ACPUOP ;;CPU TYPE,OPTIONS
ot BITS 15-11=CPU TYPE
o 11704=01,11/05=02,11/20=03,11/40=04,11/45=05
;v 11/70=06,PDQ=07,Q=10
ot BIT 10=REAL TIME CLOCK
X BIT O9=FLOATING POINT PROCESSOR
pw BIT 8=MEMORY MANAGEMENT
) 001236 SAPgeur: .BLKB 81. ;:80 CHARACTER BUFFER FOR APTCOM
‘ .EVEN
001360 000000 $APTPTR: .WORD :; BUFFER POINTER FOR APTCOM
001362 000 $MAMS1: .BYTE  AMAMST ;.HIGH ADDRESS,M.S. BYTE
001363 000 SMTYP1: .BYTE  AMTYP1 ::MEM. TYPE,BLK#1
. * MEM.TYPE BYTE -- (HIGH BYTE)
M 900 NSEC CORE=001
o* 300 NSEC BIPOLAR=002
;Y 500 NSEC M0S=003
001364 000000 $MADR1: .WORD  AMADR1 ;;HIGH ADDRESS,BLK#1
;% MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF ‘‘TYPE'' ABOVE
001366 000 $MAMS?2: .BYTE  AMAMS? ;.HIGH ADDRESS,M.S. BYTE
001357 000 SMTYP2: .BYTE  AMTYP2 ;::MEM.TYPE,BLKA2
001370 000000 $MADR?: .WORD  AMADR?2 ;;MEM.LAST ADDRESS,BLKA#?
001372 000 $MAMS3: .BYTE  AMAMS3 ;.HIGH ADDRESS ,M.S.BYTE
001373 000 SMTYP3: .BYTE  AMTYP3 ::MEM.TYPE,BLK#3
001374 000000 SMADR3: .WORD  AMADR3 ;:MEM,LAST ADDRESS,BLK#3
001376 000 $MAMS4: .BYTE  AMAMS4  ;:HIGH ADDRESS,M.S.BYTE
001377 000 $MTYP4: .BYTE  AMTYP4 :;MEM.TYPE.BLK#S
001400 000000 $MADRG: .WORD  AMADRG  : :MEM.LAST ADDRESS.BLK#G
001402 000000 $VECT1: .WORD AVECT1 ;;INTERRUPT VECTOR#1,BUS PRIORITY#1
001404 000000 $VECT2: .WORD  AVECT2 ;;INTERRUPT VECTOR#2BUS PRIORITY#2
001406 000000 $BASE: .WORD  ABASE  ;;BASE ADDRESS OF EQUIPMENT UNDER TEST
001410 000000 $DEVM: .WORD  ADEVM  ;;DEVICE MAP
001412 000000 $CDOW1: .WORD ACDW1  ;:CONTROLLER DESCRIPTION WORD#1
001414 000000 $CDW2: .WORD ACDW? ; :CONTROLLER DESCRIPTION WORD#?
001416 000000 $ODW0: .WORD  ADDWO  ;:DEVICE DESCRIPTOR WORD#0
001420 000000 $OCW1: .WORD  ADDW1  ;;DEVICE DESCRIPTOR WORD#1
001422 000000 $DDOW2: .WORD  ADDW2  ;;DEVICE DESCRIPTOR WORD#?2
001424 000000 $DDW3: .WORD  ADDW3  ;;DEVICE DESCRIPTOR WORD#3
001426 000000 $DDOW4: .WORD  ADDW4L  ::DEVICE DESCRIPTOR WORD#4
001430 000000 $DDOWS: .WORD ADDWS ;sDEVICE DESCRIPTOR WORD#S
001432 000000 $DDW6: .WORD ADDW6 :;DEVICE DESCRIPTOR WORD#6
001434 000000 $DDW7: .WORD ADDW7 ::DEVICE DESCRIPTOR WORD#?7
001436 000000 $DDW8: .WORD ADDW8  ;;DEVICE DESCRIPTOR WORD#8
001440 000000 $00W9: .WORD ADDW9 ;:DEVICE DESCRIPTOR WORD#9
001442 000000 $0DW10: .WORD ADDW10 ;;DEVICE DESCRIPTOR WORD#10
001444 000000 $DDW11: .WORD  ADDW!1 ;;DEVICE DESCRIPTOR WORD#11
001446 000000 $0DW12: .WORD ADDW12 ;;DEVICE DESCRIPTOR WORD#'?
001450 000000 $DDW13: .WORD  ADDW13 ;.DEVICE DESCRIPTOR WORD#15>
001452 000000 $ODW14: .WORD  ADDW14 ;;DEVICE DESCRIPTOR WORD#14
001454 000000 $DDW15: .WORD  ADDW1S ;:DEVICE DESCRIPTOR WORD#15
001456 $ETEND:
001456 ATABL: .BLkW 80. ;TABLE A=ADDRESSES OF 1/0 MODULES
001716 BTABL: .BLkWw 80. ;TABLE B=GENERIC CODES OF THESE MODULES

JMESSAGE TABLE=-=THIS TABLE CONTAINS USER 1.D. MESSAGE OF PCS MODULES
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APT MAILBOX-ETABLE

002156

MESTBL: MASSS8

002160
002162
002164
002166
002170
002172
002174
002176
002200
002202
002204
002206
002210
002212
002214
002216
002220
002222
002224
002226
002230
002232
002234
002236

002240
002242
002244
002246
002250
002252
002254
002256
002260
002262
002264
002266
002270
002272
002274
002276
002300
002302
002304
002306
002310
002312
002314
002316
002320

002322

OCOO0O0OO0O0O0O
NN NN N NN N
N = — d ed b 2
QO NORONNE B

NIV N W N = N
OO —=20WViwno~

032073

2
033037
033115
034707
034755
000000

000002
000004
000004
000002
000001
000004
000002
000001
000001
000002
000004
000004
000004
000004
000004
000004
000002
000004
000010
000010
000004
000004
000004
000004
000000

000004

MASS3
MASS4
MASSS
MASS6
MASS?7
MASS8
MASS9
MASS10
MASS4L8
MASS49
MASSS7
MASS56
MASS56
MASS56
MASS56
MASS52
MASSS3
MASS29
MASS59
MASS30
MASS31
MASS60
8ASS61

;BYTE TABLE===

BYTE:

;CATAGORY TABLE===THIS TABLE CONTAINS THE SOF TWARE CATAGORY # Of THE MODULE

raT:

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

.WORD

SEQ

;A014 DM

;A020 2 WIRE
;A020 3 WIRE
;END OF TABLE

THIS TABLE CONTAINS # OF BYTES PER MODULE

4

OS2 008MOSDSETN=aNSS=NINN
. .

;M6015
;M5010
sM5011
:M5012
;M5013
;M6010
;M60M

»

-

I I 4

oo~

oo

—
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i P 4
own
OO
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3> 2>

LI 3
X
vhun

O b b D b N —2 —

=

W
ololelelele] e
8OO W

;A020
JEND OF TABLE

JM6015

26
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002324
002326
002330
002332
002334
002336
002340
002342
002344
002346
002350
002352
002354
002356
002360
002362
002364
002366
002370
002372
002374
002376
002400
002402

002404
002406
002410
002412
002414
002416
002420
002422
002424
002426
002430
002432
0024 34
002436
002440
002442
002444
002446
002450
002452
002454
002456
002460
002462
002464

002466
002470

000001
000002
000003
000003
000004
000005
000004
000004
000003
000004
000002
000012
000012
000012
000012
00001°
000017
000006
000006
000007
000007
000010
000010
000000

000022
000141
000121
000122
000101
000041
000021
000001
000002
000123
000043
000124
000144
000145
000146
000147
000142
000044
000261
000262
000321
000301
000324
000304
000000

006015
005010

12-AuG-82 09:59
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.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.wORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. TABLE OF GENERI
GENER: ,WORD
.WORD
.WORD
-WORD
-WORD
-WORD
-WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

OOOO
¢ e e

CODES

—= = OMNOND SN
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(AN R NTo RV, P ol o

QOWNWNWNIWRNINDG = 2 S D U N AN = NS mr  aN) A OO0 NNION =0 2 b =2 cad N SN S SNV NN —
3O S puiN "t

;MODULE TYPE NUMBERS

MUT:

.WCRD
.WORD

6015
5010

SEQ 27

*END OF TABLE

:M6015 RETENTIVE ISOLATED DC OUTPYT

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

;GENERIC CODE FOR NONISOLATED DC 32 BITS OuT

;GENERIC CODE FOR ONESHOT 16 BITS QUT
;GENERIC CODE FOR ISOLATED DC 8 BITS OuT
;GENERIC CODE FOR AC 8 BITS OUT

;16 BIT TTL COMPATABLE ISOLATED INPUT

;32 BIT TTL COMPATABLE NONISOLATED OUTPUT
.16 BIT ISOLATED CHANGE OF STATE MODULE
;M5014 INPUT COUNTER MODE 1

;M5014 INPUT COUNTER MODE 2

:M5014 INPUT COUNTER MODE 3

;M5014 INPUT COUNTER MODE 4

;M5016 QUAD 8 BIT COUNTER/PRESCALAR
;M6014 DUAL 16 BIT QUTPUT COUNTER/PRESCALAR DAUGHTER
;GENER]C CODE FOR FOUR CHANEL DAC

;A631 12 BIT DAC

;A/D SINGLE ENDED

;A/D DIFFERENTIAL MODE

*A020 A/D 2 WIRE
:A020 A/D 3 WIRE
;END OF TABLE FLAG

:M6015
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002472 005v
002474 0050
002476 0050
002500
002502
002504
002506
002510
002512
002514
002516
002520
002522
002524
002526
002530
002532
002534
002536
002540
002542
002544

12-AUG-82 09:59 PAGE 4-4

000020
000020

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

SEQ
5011
5012
5013
6010
6011
6012
6013
5012 :MS5012-YA
6010 :M6010-YA
5011 :M5031 USES MSO11 ROUTINE
5014 ;MS014
5014 M504
5014 ;MS014
5014 :MS014
5016 ;MS5016
6014 ;M6014
630
631
14
14
20 ;A020
20 ;A020

. TABLE OF /0 SUBROUTINE ADDRESSES

002546
002550
002552
002554
002556
002560
002562
002564
002566
002570
002572
002574
002576
002600
002602
002604
002606
002610
002612
002614
002616
002620
002622
002624
002626

065204
040752
042554
043540
041044
041650
042230
0462040
042040
043540
041650
042554
044346
044346
044346
044346
052416
047724
055144
065672
060260
060260
0746646
074646
000000

MODUL :

002630
002631
002632
002633
002634

PATT:

—OWwWhN 2
IO~ hL
WO NN

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
-WORD
.WORD
.wORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

.BYTE
.BYTE
.BYTE
.BYTE

M6015 JRETENTIVE ISOLATED DC OUTPUT
M5010

mM5011

mM5012

M5013

M6010

M6011

M6012

M6013

M5012 ;M5012-YA SAME A M5012

M6010 ;M6010-YA SAME AS M6010

M5011 ;M5037 USES M5011 ROUTINE
M5014 . INPUT COUNTER

M5014 s INPUT COUNTER

M5014 : INPUT COUNTER

M5014 ; INPUT COUNTER

M5016 ;QUAD 8 BIT COUNTER/PRESCALAR
M6014 ;DUAL 16 BIT COUNTER DAUGHTER
DCAMON

A631 ; TEST FOR A631

ADTST

ADTST

AUT0Z20 ; TEST FOR AQ20

SUTO?O ; TEST FOR A020

—=OQWwWhNY —
[p V] NP
~NPawn

(v}

28
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002€36
002640
002642
002644
002646
002650
002652
002654
002656
002660
002662
002664
002666
002670
002672
002674
002676
002700
002702
002704
002706
002710
002712
002714
002716
002720
002722
002724

002726
002730
002732
002734
002736
002740
002742
002744
002746
003066
003206
003326

003330
003332
003334
003336
003340
003342
003344
003346
003350
003352
003354
003356

000000
000042
177546
171377
"71376
000234
000236
000000
000000
171000
000001
000000
000100
000102
015006
014714
0164714
014726
014740
014752
015006
014772
014772
014726
014752
014714
000000
000060

177777

000001
000002
000010
000020
000050
000100
000200
001000
000000
000000
000020
000100

12-AUG-82 09:59 PAGE 4-5

K:
XXDP:

CLKADR:

(SR:
[AR:
VECTO:

VECTOA:

VECT1:

VECT1A:

BASE :

PASCNT:

AFLAG:
CLKV(:

CLKVCA:

MOD:

KBVEC(:

LDATAQ:
HDATAOQ:
LDATAT:
HDATA1:
LDATAZ:
HDATAZ:
LDATAS:
HDATA3:

RAMP1 :
RAMP? :
RAMP3:

ROTFLG:

; TABLE

GAINTB:

GAIN:

.EVEN
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

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

0

NN N NI NN

o S Sy
WAV
~~ £
o ~On

1000

— e OO NINY) —d amd —d P

CCOMM M I NI A AN AN
(V. To XV, To No Ve No SV IV IV IV.Ts Yolele] ~
OOOOOOOOOOOOMNO
—— — md md —d il el — — i — —
== OPNINPN) =2 O W) = O W

o

[P o3 w3 NP SEET N S WP R R QY
S OOONNNNNNNYN

OF A157 GAINS

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

o lelele el
oOCoO

—=ANOO =N = \NN) =Y —
o

OO
o

SEQ 29

;TIMING CONSTANT FOR (CPU

;CONTROL STATUS REGISTER ADDRESS

; INTERRUPT ADDRESS REGISTER ADDRESS
INTERRUPT VECTOR OF THE 10(M

; INTERRUPT VECTOR+2 OF THE [OCM

;FIRST 1/0

;M6015

;MS5012-YA
:M6010-YA
:M5031

;TABLE OF A157 GAINS

: CORRESPONDING OCTAL VALUES T0 BE
;LOADED INTO THE GAIN REGISTER OF A157
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APT MAI_BOX-ETABLE

003350 000.:20 .WORD 120

003362 000200 .WORD 200

003364 000220 .WORD 220

003366 000300 .WORD 300

003370 000320 .WORD 320

003372 000000 .WORD 0

0,1,1,2,2.3.3.4

003374 000 001 001 AVRTBL: .BYTE
003377 002 002 003
003402 003 004

.EVEN
003404 VARSTART: ;VARIABLES ShJOULD BE PLACED HERE
;BEFORE EACH TEST THEY ARE RESET TO ZEROC
003404 0000CO DUMMY: _WORD 0 ;PSEUDC TTY LOCATION
003406 000000 DUMMY1: .WORD 0 ;PSEUDO TTY LOCATION
003410 000000 ATEMP: .WORD 0 . TEMP STORAGE
003412 000000 BTEMP: .WORD 0 ;TEMP STORAGE
003414 000000 CTEMP: _WORD O ; TEMP STORAGE
003416 000000 ADO: .WORD 0 ;THESE 8 LOCATIONS ARE USED IN THE A020 AND
003420 000000 AD1: .WORD 0 ;=A631 ROUTINES. DATA AND STATUS REGISTERS.
003422 000000 AD?: .WORD 0
003424 000000 AD3: .WORD 0
003426 000000 AD4 : .WORD 0
003430 000000 ADS: .WORD 0
003432 000000 AD6: .WORD 0
003434 000000 AD7: .WORD 0
003436 000000 (SS: .WORD O ;(SS=1 |F WARNING MESSAGE HAS BEEN PRINTED
003440 000000 GCOD: .WORD O ;USED IN GROUP ROUTINE
003442 000000 IFLAG: .WORD 0
003444 000000 YLOOP: .WORD 0
003446 000000 ILOOP: .WORD 0 ;USED [N DELAY MA(CRO
003450 000000 MXNUM: .WORD O
003452 000000 DBUFF: .WORD 0
003454 000000 .WORD 0
003456 000000 SMUT : .WORD 0
003460 000000 BYTNUM: _WORD 0 ;NUMBER OF BITES Of 1/0
003462 000000 TADDR: .WORD O ;ADDRESS OF MuT
003464 000000 TADDR1: .WORD 0
003466 000000 TBADDR: .WORD 0
003470 (00000 (OSADR: .WORD 0 .SECOND ADDRESS OF COS MODULE
003472 000000 DMUT : .WORD 0 ;DIGITAL MODULE UNDER TEST
003474 000000 LONGIN: .WORD 0
003476 000000 (LK: .WORD 0
003500 000000 NORAMP: _WORD C
003502 000000 TEMP: LWORD 0
003504 000000 RERROR: .WORD O
003506 000000 XXX .WORD 0
003510 000000 TEMPT1: _WORD O
003512 000000 INTDAT: _WORD Q
003514 000C00 (HNUM:  _WORD 0
003516 000000 (HO: .WORD 0
003520 000000 (H1: .WORD 0
003522 000000 (H2: .WORD 0
003524 000000 (H3: .WORD 0
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003526
003230
003532
003534
003536
003540
003542
003544
003546
003550
003552
003554
003556
003560
003562
003564
003566
003570
003572
003574
003576
003600
003602
003604
003606
003610
003612
003614
003616
603620
003622
003624
003626
003630
003632
003634
003636
003640
003642
003644
003646
003650
003652
003656
003656

004166

000u00
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
0000G0
000000
000000
000000
(00000
000000

000000
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(HG:

DCHAN:
XCHAN:
VCHAN:
[CHAN:
KOUNT

ACOUNT:
BCOUNT:
CCOUNT:
DCOUNT:
ECOUNT:
FCOUNT:

BLAST:
LAST:

LAST(N:
RCTPAT:

ANSW:
(ONV:

DATALO:
CONVC(CT:

TEMP2:
TEMP3:
TEMPS :
TEMPS:
GBITE:
STAT1:
STAT?:
LBYTE:
HBYTE:

ST1SAV:
ST2SAV:

ACNTH:
ACNTL :
BCNTH:
BCNTL:
CTRSH:
CTPSL:
CNUM:
NUM:
VAR] :
XLOOP:
TEMPB:

RETURN:
AVRSAV:
(TABLE:

VAREND :

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
-WORD
.WORD
. WORD
.WORD
.WORD
-WORD
-WORD
.WORD
.WORD
.WORD
.WORD
.WORD

(elelelelelslola]lo]

.WORD
.WORD

elelelolelelelolelololo )]

.BLKW
JWORD 0

elaleleleloleleBNelolelelolelolals el

100.

SEa@ 31

s THESE WORDS A=~F MUST BE CONTIGUOUS IN CORE

;STAT1 SAVE

;STAT2 SAVE

;HIGH BYTE ADDRESS OF COUNTER A

;LOW BYTE ADDRESS OF COUNNTER A

HIGH BYTE ADDRESS OF COUNTER B

.LOW BYTE ADDRESS OF COUNTER B
sCOUNTER UNDER TEST HIGH BYTE ADDRESS
;COUNTER UNDER TEST LOW BYTE ADDRESS
; COUNTER NUMBER

;TABLE (-CATAGORY NUMBERS OF CURRENT SYSTEM
JEND OF VARIABLES
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1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694

0064170

004170
004172
004174
004176

004200

004202
004204
004206

004226

004230
004232
004234
004236

004240
004242
004244
004246

004250
004252
004254
004256

004260
004262
004264
004266

004270

022626
027535
040464
000000

022655

027535
040464
000000

022736
000000
000000
000000

022767
027535
040464
000000

023015
027566
040500
000000

023035
027535
040464
000000

023104
027621
040444
000000

023121
000000
000000
000000

023154

12=AUG=82 09:59 PAGE ¢
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SEQ
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;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OCCJUR.

;*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM [N THE TABLE IS PERTINENT.

;*NOTE1:
;*NOTE?:
ot EM
o DH
v DT

ot DF
$ERRTB:

. ;ERROR 1
EMI Je
DH1 :
DT1 ;
0

;.. ERROR
Ev? .
TEM2Y
JEM2X: .
DH1 s
oM .
0

;2 ERROR
EM3 ;.
0
0
0

EM4 ;
DH1 ;
DT ;
0

EME ;
DHS

DTS

0

EM6

NH1
DT1

EM?
DH?
pr7

EM10

L RN

ASCIZ

LASCIZ
.WORD

LASCI2
LASCI2
.WORD

LASCIZ

IF SITEMB [S O THE ONLY PERTINENT DATA [S (SERRP().

EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

:;POINTS TO THE ERROR MESSAGE
;:POINTS TO THE DATA HEADER
.;POINTS TO THE DATA

;;POINTS TO THE DATA FORMAT

/CBIT NOT CLEARING I0CM/
/PL IST# GDDAT  BDDAT  PASS/
SERRPC, $TESTN, S$GDDAT, $BDDAT, $PASS,

/10CM TST/<15><12>
/CSR DATA ERROR WHEN TESTING /
/ BIT /7<15><12>

BDDAT

/PC TST# GDDAT PASS/

$SERRPC, $TESTN, SGDDAT, $BDDAT, S$PASS,

/10CM S NOT RESPONDING/<15><12>

/DBUS BIT IS FAILING/<15><12>
/P( TSTH GDDAT  BDDAT  PASS/
$ERRPC, S$TESTN, $GDDAT, $BDDAT, $PASS,

/NO INTERRUPT /<15><12>
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1695
1696
1697
1698
1699
1700
1701
1702
1703
1704

NONUNLUNUNY — o s s a0
F W =O00O NN W =200

o mh B B md b D ch b B oD D D —d Db D ok —h D b B b —D —b — D
SNNNSNSNSN NN N NSNNNNNN NN NNNANNNNNNNN NNNNNNNY
rnororoNONO
Lol T NTo YU,

&N BN 85 B BN NN N W N N W N WALN
S ANNV=O00 NV WN=O

004¢72
004274
004276

004300
006302
004 304
004306

004310
004312
004314
004316

004320
004322
004324
004326

004330
004332
004334
004336

004340
004342
004 344
004346

004350
004352
004354
004356

004360
004362
004 364
004366

004370
004372
004374
004376

004400
004402
004404
004406

004410
004412
004414
004416

004420
004422
004424

027021
0460444
000000

023212
027566
040500
000000

023242
000000
000000
000000

023310
000000
000000
000000

023353
000000
000000
000000

023416
027535
040404
000000

023104
027621
040374
000000

023461
027621
040414
000000

023513
027671
040514
(00000

023555
000000
000000
000000

023631
027715
0404 34
000000

023666
000000
000000

12-AUG=82 09:59 PAGE 6+

— X
NN

—I xR
VIV, pur
~)

=
—
w

=
wn

— B
o~

OOOUM oM [olelels,) OOOM oQoom OO0
—IrX =

—

0~

om
P o
~ =

~

D117

EM20
DH?7
D120
0

EM21
DH21
DT

Em2?2
EM23

DHZ3
D123

EM24

SEC

33
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(UL RV XV LW RV, LV LV, ]

[ N S
NONNNSNNNN N
(W, ]

Volo -INTo RV, P LYV, V)

PRI
~N~
oo~
— O

1762
1763
1764
1765
1766
1767
1768
1769
1770
177
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808

004426

004430
004432
004434
004436

004440
004642
004644
004446

004450
004452
004454
004456

004460
004462
004464
004466

004470
004472
004474
004476

004500
004502
004504
004506

004510
004512
004514
004516

004520
004522
004524
004526

004530
004532
004534
004536

004540
004542
004544
004546

004550
004552
004554
004556

000u00

023734
000000
000000
00000C

023775
027566
040500
000000

024051
027566
040500
000600

024115
036217
040526
000000

024157
040251
040704
000000

024232
040251
040704
000000

024307
036044
040542
000000

024343
036113
040564
000000

024430
027621
040444
00000

024501
027566
040500
000000

024547
027566
040500
000000

12-AUG-82 09:59 PAGE 6-2

x
~N
N

- X
VAR
o

(9 IV, 1,8 )

OOUUOM OOUUM OoOOoOoOmMm O
—IR

EM37

SEQ

34
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PRORORORIRORA) — — 3 3 2 a2

26

004560
004562
004564
004566

004570
004572
004574
004576

004600
004602
004604
004606

004610
004612
004614
004616

004620
004622
004624
004626

004630
004632
004634
004636

004640
0046472
004644
004646

004650
004652
004654
004656

004660
004667
004664
004666

004670
004672
004674
004676

004700
004702
004704
004706

004710

024010
027566
040500
000000

024653
027566
040500
000000

024716
027621
040444
000000

024757
027566
040500
000000

025034
027566
040500
000000

025073
027566
040500
000000

025140
027621
040444
000000

025212
027566
040500
000000

025240
027621
040444
000000

000000
000000
040606
040740

000000
000000
040622
040744

025302

12~AUG~82 09:59 PAGE 6-3

EM40
DHS
DTS
0

EM4
DHS
DTS
0

EM4?2
DH?
DT7
0

EM43
DHS
DTS
0

EM4LS
DH5
DTS
0

EM4S
DH5
DTS5

;.AS
; LAS

CII <15><12>/LINEARITY TEST ERROR/<15><12>

ASCIZ /ERRPC

ADDRESS TSTPNT

MIN

MAX

WAS

SEQ

35

(# OF CONVERS)/7<15><12>



MAIN,

MACRO M1113

ERROR POINTER TABLE

1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
" 899
1900
1901
1902
1903
1904
1905
1906
1907

O
o
co

— ) ) D ) ) D ——d b —d —h —D —h D
VOOV OVOOLOVOOVLCOVOOVO
PNOTVRNY — ot o b e 2 O
= OO NN WN—=O 0

004712
004714
004716

004720
004722
004724
004726

004730
004732
004734
004736

004740
004742
004744
004746

004750
004752
004754
004756

004760
004762
004764
004766

004770
004772
004774
004776

005000
005002
005004
005006

005010
005012
005014
005016

005020
005022
005024
005026

005030
005032
005034
005036

005040
005042

000u00
000000
000000

025414
000000
000000
000000

0256456
027566
040500
000000

025531
027566
040500
000000

025572
031242
040640
000000

025621
0312066
040650
000000

025655
036171
040434
000000

024757
031341
040670
000000

024716
031266
040650
000000

024115
031266
040650
000000

025765
031341
040670
000000

025073
031341

12-AUG=82 09:59 PAGE 6-~4

=
wn
&S

—I3
VAL
wn

wvivaun
o

OO CTOm OOOm OOOMm QOO
—~Ir3=

EMS7
DHS57
DTS57

EM60
DH61
DT61

EM61
DH4O
DT23

EM43
DHC?
DT62

EM&2
DH61
DTé61

EM30
DH61
DT61

EM63
DHE?2
DT&2

EM4S
DH6Z

SEQ

36
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1623 005044 040070 DT6Z
}g%g 005C46 000000 0
1926 005050 025724 EM62
1927 005052 031341 DHEZ
1928 005054 040670 DT6Z2
}g%g 005056 000000 0
193* 005060 024610 EM4O
1932 005062 031341 DH62
1933 005064 040670 DT62
}g%g 005066 000000 0
1936 005070 024547 EM37
1937 005072 031341 DH6Z
1938 005074 040670 DT62
1329 005076 000000 0
J
1941 005100 025240 EMSO
1942 005102 031266 DH61
1943 005104 040650 DTé1
}gzg 005106 000000 0
1946 005110 026022 EM73
1947 005112 031341 DHEZ
1948 005114 040670 DT62
}3?8 005116 000000 ' 0
1951 005120 026074 EM74 ;. ASCIZ /INTERRUPT WON'T CLEAR/ <12><15>
1952 005122 000000 0
1953 005124 000000 0
}ggé 005126 000000 0
956 005130 026124 EM75 :.ASCIZ /CBIT FAILS TO CLEAR MODULE/<12><15>
1957 005132 027434 DH100  ;.ASCIZ /TS1# PC MODULE ADDR GDDAT  BDDAT  $PASS/
1958 005134 040354 DT100  ;.WORD STESTN, $ERRPC $MUT, TADDR, S$GDDAT, $BDDAT, $PASS,
}ggg 005136 040725 DF'00 ;.BYTE 0,0,0,0,0.1
1961 005140 026161 EM76 ;. ASCIZ XCOUNTER R/W FAILUREX<12><15>
1962 005142 027434 DH100  ;.ASCIZ /T1ST# PC MODULE ADDR GDDAT  BDDAT  SPASS/
1963 005144 040354 DT100 ;.WORD STESTN, SERRPC $MUT,  TADDR, $GDDAT, $BDDAT, $PASS,
;ggg 005146 040725 pDF100 ;.BYTE 0,0,0,0.0,1
1966 005150 026207 EM77 : ASCIZ /TBIT FAILS TO INITIALIZE MODULE/<12><15>
1967 005152 027434 DH100  ;.ASCIZ /7ST# PC MODULE ADDR GDDAT  BDDAT  $PASS/
1968 005154 040354 DT100 .;.WORD STESTN, SERRPC $MUT, TADDR, $GDDAT, $BDDAT, $PASS,
}ggg 005156 040725 pF100  ;.8YTE 0,0,0,0,0,1
1971 005160 026251 EM100  ;.ASCIZ /COUNTER FAILS TO HALT AFTER INTERRUPT/<12><15>
1972 005162 (027434 DH100  ;.ASCIZ /7ST# PC MODULE ADDR GODAT  BDDAT  $PASS/
1973 005164 040354 DT100 ..WORD STESIN, SERRPC $MUT, TADDR, $GDDAT, SBDDAT, $PASS,
;g;g 005166 040725 DF100 ;.BYTE 0,0,0,0,0,1
1976 005170 026321 EM101 ;. ASCIZ /COUNTER FAILS TO COUNT/<12><15>
1977 005172 027434 DH100  ..ASCIZ /TST# PC MODULE ADDR GODAT  BDDAT  $PASS/
1978 005174 040354 ODT100 ;.WORD STESTN, SERRPC $MUT, TADDR, S$GDDAT, $BDDAT, $PASS,
1979 005176 040725 pF100 ;.8YTE 0,0,0,0,0,1
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ERROR POINTER TABLE
1980
1981 005200 026352 EM102  ;.ASCIZ /WRONG COUNT IN COUNTER AFTER TRANSITION/<12><15>
1982 005202 027434 DH100  ;.ASCIZ /T7ST# PC MODULE ADDR GDDAT  BDDAT  $PASS/
1983 005204 040354 DT100 ,;.WORD STESTN, SERRPC $MUT, TADDR, $GDDAT, $BDDAT, $PASS,
}ggé 005206 040725 DF100 ..BYTE 0,0,0,0,0,1
1986 005210 026424 EM103  ;.ASCIZ /NO INTERRUPT/<12><15>
1987 005212 027501 DH101 ;L ASCIZ /7ST#  PC MODULE ADDRESS $PASS/
1988 005214 040340 DT101 ;.WORD S$TESTN, SERRPC $MUT, TADDR, $PASS,
}838 005216 040733 DF101 ..8YTe 0,0,0,0,1
1991 005220 026443 EM104  ;.ASCIZ /RIF BIT NOT CLEARING INTERRUPT/<12><15>
1992 005222 000000 0
1993 005224 000000 0
}ggg 005226 000000 0
1996 005230 026504 EM10S ;. ASCIZ /NO CLOCK/<15><12>
1997 005232 027434 DH100  ;.ASCIZ /1ST# PC MODULE ADDR GDDAT  BDDAT  $PASS/
1998 005234 040354 DT100 ;.WORD STESTN, SERRPC $MUT, TADDR, $GDDAT, $BDDAT, $PASS,
;ggg 005236 040725 pF100 ;.8YTE 0,0,0,0,0,1
2001 005240 026531 EM106  ;.ASCIZ /COUNTER NOT AT INITIALIZED FREQ/<12><15>
2002 005242 027434 DH100  ;.ASCIZ /1ST# PC MODULE ADDR GDDAT  BDDAT  $PASS/
2003 005244 040354 DT100 ;.WORD STESTN, SERRPC $MUT, TADDR, $GDDAT, $BDDAT, $PASS,
Sggé 005246 040725 DF100 ;.BYTE 0,0,0,0,01
2006 005250 026573 EM107  ;.ASCI2 /TIME BASE ERROR/<15><12> ‘
2007 005252 027434 DH100  ;,ASCIZ /T1ST#  PC MODULE ADDR GDDAT  BDDAT  $PASS/
2008 005254 040354 DT100  ;.WORD S$TESTN, SERRPC, $MUT, TADDR, SGDDAT, $BDDAT, $PASS,
5893 005256 040725 pF100 ;.B8YTE 0,0,0,0,0,1
2011 005260 026615 EM110  ;.ASCIZ /UNEXPECTED COUNTER INTERRUPT/<15><12>
2012 005262 035656 DH110  ;.ASCIZ /TST# PC ADDRESS COUNTER MODULE [TFR/
2013 005264 040302 DT110  ;.WORD STESTN, SERRPC, TADDR, CNUM,  SMUT, ITER,
gg}é 005266 040725 DF100 ,.BYTE 0,0,0,0,0.1
2016 005270 026654 EM* 11 ;. ASCIZ /MODULE READ~WRITE FAILURE/<12><15>
2017 005272 027434 DH100  ,;.ASCIZ /7ST# PC MODULE ADDR GDODAT  BDDAT  $PASS/
2018 005274 040354 DT100 ;.WORD STESTN, SERRPC, $MUT, TADDR, SGDDAT, $BDDAT, $PASS,
Sg;g 005276 040725 DF100 ;.BYTE 0,0,0,0,0,1
2021 005300 026710 EM112  ;.ASCIZ /MODULE SELF-CLEAR ERROR/<12><15>
2022 005302 027434 DH100  ;.ASCIZ /TST# PC MODULE ADDR GDDAT  BDDAT  $PASS/
2023 005304 040354 DT100  ;.WORD STESTN, SERRPC, $MUT, TADDR, SGDDAT, $BDDAT, $PASS,
5852 005306 040725 DF100 ..BYTE 0,0,0,0.,0.1
2026 005310 026742 EM113 . _ASCIZ /INCORRECT COUNT IN COUNTER/<12><15>
2027 005312 035722 DH102  ;.ASCIZ /TST# PC ADDRESS COUNTER GDDAT  BDDAT ITER/
2028 005314 040320 DT102  ;.WORD TNUMB, SERRPC, TADDR, C(NUM,  S$GDDAT, $BDDAT, ITER,
Sg%g 005316 040716 pDF102 ..BYTE 0,0,0,0,0,0,1
2031 005320 026777 EM114  ; ASCIZ /m5016 OVERFLOW FAILURE/<12><15>
2032 005322 035773 DH114  ;.ASCIZ /TST#  PC ADDRESS COUNTER GDOVF  BDOVF ITER/
2033 005324 040320 DT102  ;.WORD TNUMB, SERRPC, TADDR, (NUM,  3GDDAT, $BDDAT, [TER,
gggg 005326 040716 pDF102 ;.8YTE 0,0,0,0,0,0,1

2036 005330 027030 EM115 ;. ASCIZ /OVERFLOW FAILS TO CLEAR/<12><15>
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2037 005332 03522 DH10Z2  ;.ASCIZ /TST#  PC ADDRESS COUNTER GDDAT  BDDAT  [TER/
2038 005334 040320 DT102  ;.WwORD TNUMB, SERRP(C, TADDR, (NUM, SGDDAT, $BDDAT, [TER,
5828 005336 040716 0oF102 ;.8Y1€ 0,0,0,0,0,0,1

2041 005340 027062 EM116 ;. ASCIZ /CSR CBIT FAILS TO CLEAR COUNTER/<12><15>
20642 005342 027434 DH100  ;.ASCIZ /TST# PC MODULE ADDR GDDAT  BDDAT  $PASS/
2043 005344 040354 DT100  ;.WORD STESTN, SERRPC, $MUT, TADDR, S$GDDAT, $BDDAT, $PASS,
ngg 005346 040725 DF100 ;.BYTE 0,0,0,0,0,1

2046 005350 027124 EM117 ;. ASCIZ <12><15>/1LLEGAL RADIX/<12><15>

2047 005352 035656 DH110  ;.ASCIZ /TST# PC ADDRESS COUNTER MODULE ITER/
2048 005354 040302 DT110  ;.WORD STESTN, SERRPC, TADDR, (NUM,  S$MUT, ITER,
Sggg 005356 040725 DF100 ;.8YTE 0,0,0,0,0.1

2051 005360 112670 EM120  ;TIMEOUT OCCURED

2052 005362 121401 DHE7 ;ERRPC TSTNUM BDADR

2053 005364 122340 D167 ;ERRPC TNUMB  $BDADR

gggg 005366 122552 DF10

2056 005370 112740 EM121 ;NO TIMEOUT WHEBN WRITTING ADDRESS

2057 005372 121401 DH67 ;ERRPC TSTNUM BDADR

2058 005374 122340 DT67 ;ERRPC TNUMB  $BDADR

5828 005376 122552 DF10

2061 005400 113016 EM122  ;FIRST LOAD STATUS ERROR

2062 005402 121443 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT

2063 005404 122354 DT71 ;ERRPC TNUMB  $BDADR $GDDAT $BDDAT

Sggg 005406 122552 DF10

2066 005410 113071 EM123  ;FATAL ERROR - BAD GENERIC CODE

2067 005412 121443 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT

2068 005414 122354 D171 ;ERRPC TNUMB  $BDADR $GDDAT S$BDDAT

gggg 005416 122552 DF10

2071 005420 113246 EM124  ;SECOND LOAD STATUS ERROR

2072 005422 121443 DH71 ;ERRPC TSTNUM ADDR GODAT  BDDAT

2073 005424 122354 DT? ;ERRPC TNUMB  $BDADR $GDDAT $BDDAT

58;2 005426 122542 DF10

2076 005430 113317 EMi125  ;NO INTERRUPT UPON ERROR CONDITION

2077 005432 121401 DH6?7 ;ERRPC TSTNUM BDADR

2078 005434 122340 DT67 sERRPC  TNUMB  $BDADR

Sggg 005436 122552 DF10

2081 005440 113357 EM126  ;UNEXPECTED INTERRUPT

2082 005442 121554 DH?5 JERRPC  ACTUAL PC

2083 005444 122406 D175 JERRPC  $BDADR

583? 005446 122552 DF10

2086 005450 113406 EM127  ;FLAG NOT SET UPON ERROR CONDITION

2087 005452 121443 DH71 JERRPC  TSTNUM ADDR GDDAT  BDDAT

2088 005454 122354 D171 ;ERRPC  TNUMB  $BDADR $GDDAT $BDDAT

5838 005456 122552 DF10

2091 005460 113521 EM130  ;THIRD LOAD STATUS ERROR

2092 005462 121443 DH71 JERRPC TSTNUM ADDR GDDAT  BDDAT

2093 005464 122354 DT71 ;ERRPC TNUMB  $BDADR S$CGDDAT $BDDAT
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Sggé 005466 122,52 DF10
2096 005470 113624 EMI3T ;FOURTH LOAD STATUS ERROR
2097 005472 121443 DH71 ;ERRPC  TSTNUM ADDR GODAT  BDDAT
2098 005474 122354 D171 ;ERRPC TNUMB  $BDADR SGDDAT $BDDAT
S?gg 005476 122552 DF10
2101 005500 113730 EM132  ;C BIT DIDN'T CLEAR AFTER OVERLOAD
2102 005502 121401 DH67 ;ERRPC TSTNUM BDADR
2103 005504 122340 D167 ;ERRPC TNUMB  $BDADR
S}gg 005506 122552 DF10
2106 005510 114031 EM133  NORMAL OPERATION NOT POSSIBLE
2107 005512 1214453 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT
2108 005514 122354 D171 ;ERRPC TNUMB  $BDADR $GDDAT $BDDAT
S}?g 005516 122552 DF10
2111 005520 114143 EM134  ;.ASCI2 <15><12> /UNEXPECTED TIMEQUT, FATAL ERROR/
2112 005522 121125 DH15 ; .ASCIZ /MODULE TSTNUM P( ITERCNT/
2113 005524 122244 DT15 ;.WORD MOD, TNUMB, $BDADR, ITERC(T,
S}}g 005526 122552 DF10
2116 005530 114205 EM135  ;STATUS REGISTOR ERROR
2117 005532 121443 DH71 ;ERRPC  TSTNUM ADDR GODAT  BDDAT
2118 005534 122354 DT71 ;ERRPC TNUMB  $BDADR $GDDAT $BDDAT
S};g 005536 122552 DF10
2121 005540 114317 EM136  ;STATUS REGISTOR ERPROR
2122 005542 121443 DH71 sERRPC TSTNUM ADDR GDDAT  BDDAT
2123 005% .+ 122354 D171 ;ERRPC TNUMB  $BDADR $GDDAT $BDDAT
S;Sg 005546 122552 DF10
2126 005550 114421 EM137  ;FLAG NOT SET UPON ERROR CONDITION
2127 005552 121443 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT
2128 005554 122354 D171 ;ERRPC TNUMB  $BDADR SGDDAT $BDDAT
S}%g 005556 122552 DF10
2131 005560 114546 EM140  ;]JAR HAS WRONG ADDRESS
2132 005562 121443 DH?71 ;ERRP{ TSTNUM ADDR GDDAT  BDDAT
2133 005564 122354 D171 ;ERRPC TNUMB  $BDADR S$GDDAT S$BDDAT
g}gé 005566 127552 DF10
2136 005570 114672 EM141 ;R BIT DIDN'T CLEAR ERROR BIT
2137 005572 21443 DH71 sERRPC  TSTNUM ADDR GDDAT  BDDAT
2138 005574 122354 D171 sERRPC  TNUMB  $BDADR $GDDAT S$BDDAT
Slzg 005576 122552 DF10
2141 005600 114760 EM142  ;INTERRUPI OCCURED AFTER R BIT SET
2142 005602 121401 DH67 JERRPC  TSTNUM BDADR
2143 005604 122340 D167 ;ERRPC  TNUMB  $BDADR
5;22 005606 122552 DF10
2146 005610 115066 EM143 ;. ASCIZ <15><12> /CHANNEL WRITTEN WAS NOT SAME AS (HANNEL READ/
2147 005612 121443 DH71 JERRPC  TSTNUM ADDR GDDAT  BDDAT
2148 005614 122354 D171 ;ERRPC TNUMB  $BDADR S$GDDAT S$BDDAT
g}gg 005616 122552 DF10
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2151 005620 115 45 EMI44  ;C BIT DIDN'T CLEAR CONVERSION PROCESS
2152 005€22 121443 DH71 JERRPC  TSTNUM ADDR GDDAT  BDDAT
2153 005626 122354 D171 .ERRPC TNUMB  $BDADR SGDDAT S$BDDAT
s;gg 005626 122552 DF10
2156 005630 115246 EM145  ;ON FIRST LOAD STATUS REGISTOR ERROR
2157 005632 121443 DH71 ;ERRP( TSTNUM ADDR GDDAT  B8DDAT
2158 005634 122354 D171 ;ERRPC  TNUMB  $BDADR SGDDAT $SBDDAT
S}gg 005636 122552 DF10
2161 005640 115373 EM146  ;DONE BIT NOT SET [N TIME
2162 005642 121443 DH71 ;ERRP{ TSTNUM ADDR GDDAT  BDDAT
2163 005644 122354 D171 ;ERRPC TNUMB  $BDADR $GDDAT S$BDDAT
S}gé 005646 122552 DF10
2166 005650 115473 EM147  AFTER CONVERSION DONE STATUS ERROR
2167 005652 121443 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT
2168 005654 122354 D171 .ERRPC TNUMB  $BDADR $GDDAT S$BDDAT
S}gg 005656 122552 DF10
2171 005660 115576 EM150  ;DATA READ NOT = DATA WRITTEN
2172 005662 121443 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT
2173 005664 1223564 D171 ;ERRPC TNUMB  $BDADR $GDDAT S$BDDAT
S;;g 005666 122552 DF10
2176 005670 115666 EM151 :STATUS ERROR AFTER LOADING 2
2177 005672 121443 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT
2178 005674 122354 DT71 ;ERRPC TNUMB  $BDADR $GDDAT SBDDAT
g}gg 005676 122552 DF10
2181 005700 116011 EM152  ;AFTER 1ST INT DATA ERROR
2182 005702 121443 DH71 :ERRPC TSTNUM ADDR GDDAT  BDDAT
2183 005704 122354 D171 ;ERRPC  TNUMB  $BDADR SGDDAT $BDDAT
g}gg 005706 122552 DF10
2186 005710 116133 EM153  ;STATUS ERROR AFTER LOADING &
2187 005712 121443 DH 1 sERRPC TSTNUM ADDR GDDAT  BDDAT
2188 005714 122354 DT71 sERRPC TNUMB  $BDADR SGDDAT $BDDAT
g}gg 005716 122552 DF10
2191 005720 116232 EM154  ;AFTER 2(D INT DATA ERROR
2192 005722 121443 DH71 JERRPC TSTNUM ADDR GDDAT  BDDAT
2193 005724 122354 D171 ;ERRPC  TNUMB  $BDADR SGDDAT S$BDDAT
S}gg 005726 122552 DF10
2196 005730 116331 EM155  .STATUS ERROR AFTER LOADING 5
2197 005732 121443 DH71 JERRPC  TSTNUM ADDR GDDAT  BDDAT
2198 005734 122354 D171 JERRPC TNUMB  S$BDADR S$SGDDAT $BDDAT
5;88 005736 122552 DF10
2201 005740 116441 EM156  ;AFTER 3RD INT DATA ERROR
2202 005742 121443 DH71 JERRPC  TSTNUM ADDR GODAT  BDDAT
2203 005744 122354 D771 JERRPC TNUMB  $BDADR $SGDDAT S$BDDAT
gggg 005746 122552 DF10
2206 005750 116537 EM157  ;STATUS ERROR AFTER READING THIRD
2207 005752 121443 DH?1 JERRPC  TSTNUM ADDR GODAT  BDDAT



LMAIN,  MACRO M1 12-AUG~82 09:59 PAGE 6-10 SEQ
ERROR POINTER TABL
2208 005754 122, D171 :ERRPC TNUMb  $BDADR $GDDAT $BDDAT
5598 005756 1225 DF10
2211 005760 1166 EM160  :AFTER 4TH INT DATA ERROR
2212 005762 1214 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT
2213 005764 122% DT71 ;ERRPC TNUMB  $BDADR $GDDAT $BDDAT
Sglé 005766 1225 DF10
2216 005770 1167 EM161 :STATUS ERROR AFTER READING FOURTH
2217 005772 1214 DH71 ;ERRPC TSTNUM ADDR GDDAT  BDDAT
2218 005774 1223 DT71 ;ERRPC  TNUMB  $BDADR $GDDAT $BDDAT
5558 005776 1225 DF10
2221 006000 1170 EM162  :AFTER STH INT DATA ERROR
2222 006002 1214 DH71 ;ERRPC  TSTNUM ADDR GDDAT  BDDAT
2223 006004 1223 DT71 ;ERRPC TNUMB  $BDADR $GDDAT $BDDAT
Sggg 006006 1225 DF10
2226 003010 1M EM163 :STATUS ERROR AFTER STH READ
2227 006012 12 DH71 :ERRPC TSTNUM ADDR GDDAT  BDDAT
2228 006014 12 D171 ;ERRPC TNUMB  $BDADR $GDDAT $BDDAT
2229 006016 12 DF10

2231 006020

EM164  ;DONE ADN ACTIVE NOT SET
2232 006022

DH71 JERRPC  TSTNUM ADDR GDDAT BDDAT

— e —p ——

2233 006024 D171 ;ERRPC  TNUMB  $BDADR $GDDAT $BDDAT
55%? 006026 DF10

2236 006030 1 EM165  .DONE ADN DATA OVERRUN NOT SET

2237 006032 1 DHZ71 JERRPC  TSTNUM  ADDR GDDAT  BDDAT

2238 006034 1 D171 ;ERRPC TNUMB  $BDADR $GDDAT S$BDDAT
2239 006036 1 DF10

2241 006040
2242 006042
2243 006044
2244 006046

2246 006050
2247 006052

EM166  ;PREVIOUS (HANNEL WAS NOT INTA(T
DH71 JERRPC TSTNUM ADDR GDDAT  BDDAT
8;?& sERRPC  TNUMB  $BDADR $GDDAT S$BDDAT

EM167 ;R BIT DID NOT CLEAR STATUS REG
DH71 JERRPC TSTNUM ADDR GDDAT  BDDAT

— ) =

— b —h

2248 006054 D171 ;ERRPC  TNUMB  $BDADR S$GDDAT SBDDAT
gggg 006056 DF10

2251 006060 1 EM170 ;R BIT DID NOT CLEAR STATUS REG

2252 006062 1 DH71 JERRPC TSTNUM ADDR GDDAT  BDDAT
2253 006064 1 D171 JERRPC TNUMB  $BDADR SGDDAT SBDDAT
2254 006066 1 DF10

2256 006070
2257 006072
2258 006074
2259 006076

2261 006100
2262 006102
2263 006104
2264 006106

EM171 s CHANNEL VALUE TOO LOW
DH140  ;ERRPC GDDAT  BDDAT  (HNUM
g;}go JERRPC GDDAT  BODAT  (HNUM

EM172 ;D BIT SET, CHANNEL VALUE TOQ HIGH
DH140  ;ERRP(C GDDAT  BDDAT  (HNUM
g;}go JERRPC  GDDAT  BDDAT  (HNUM

— e ) —
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ERROR POINTER TABLE

2265

2266 006110 120040
2267 006112 121703
2268 006114 122432
2269 006116 122552
2270

2271 006120 120123
2272 006722 121752
2273 006124 122450
2274 006126 122552
2275

2276 006130 120225
2277 006132 122041
2278 006134 122472
2279 006136 122552

2281 006140 000000
2282 006142 000000
2283 006144 000000
2284 006146 000000

2286 006150 000000
2287 006152 000000
2288 006154 000000
2289 006156 000000

2291 006160 1
2292 006162 1
2293 006164 1
2294 006166 1

2296 006170 1
2297 006172 1
2298 006174 1
2299 006176 1

2301 006200 120341
2302 006202 000000
2303 006204 000000
2304 006206 000000

2306 006210 120410
2307 006212 (00000
2308 006214 000000

gg?g 006216 000000
2311 006220 120471
2312 006222 121240
2313 006224 122300
5%}2 006226 122552
2316 006230 120531
2317 006232 121337
2318 006234 122322
2319 006236 122552
2320

2321 006240 120561

SEQ 43

o CHANNEL INDEPENDENCE ERROR, OVRNGE NOT SET
;ERRPC MOD ERRCH  TSTCH  $BDDAT
; SERRPC MOD ACOUNT BCOUNT CCOUNT

; CHANNEL INDEPENCE ERROR AVERAGE<>0
;ERRPC MOD GODAT  BDDAT  ERRCH  TSTCH  QVR=RANGE
. SERRPC MOD $GDDAT $BDDAT ACOUNT BCOUNT (CCOUNT

; CHANNEL [NDEPENDENCE STATUS ERROR
;ERRPC MODULE ADDR GDDAT  BDDAT
; $ERRP{ MOD $BDADDR $GDDAT $BDDAT

;ACCURACY ERROR
;SERRPC MOD $GDDAT $BDDAT ACOUNT
;$ERRP(C MOD $GDDAT $BDDAT ACOUNT

;GAIN TEST ERROR
:ERRPC GDDAT  BDDAT STAT GAIN CHNUM
;ERRPC GDDAT  BDDAT STAT GAIN (HNUM

: IAR HAS WRONG ADDRESS

sMORE C(ONVERSIONS RETURNED THAN LOADED

+HCM ERROR

;ERRPC MOD LO=LIM LO~VAL HI-LIM HI-vAL GD-WIND BD-wINDOW

:$ERRP( MOD ACOUNT, .. FCOUNT

;ASCIZ <15><12> /NO INTERRUPT OCCURED /
;. ASCIZ /M0D TSTNUM P( INTRPT# ADDR (SR/
:.WORD MOD, TNUMB, BCOUNT, ACOUNT, 3BDADR, $BDDAT,

JWHEN THE A/D WAS ALL DONE AND A DELAY, ACTIVE REAMINDED ON
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2322 006242 121443 DH71 JERRPC TSTNUM  ADDR GDDAT BDDAT
2323 0062464 122354 DT71 JERRPC  TNUMB $BOADR $SGDDAT $BDDAT
S%Sg 006246 122552 DF10
2326 006250 120663 EM207  ;H(M TEST LOwW LIMIT QuUT OF BOUNDS
2327 00625? 000000 0
2328 006254 000000 0
5%%3 006c56 000000 0
2331 006260 120733 EM210 JHCM TEST HIGH LIMIT OUT OF BOUNDS
2332 006262 000000 0
2333 006264 000000 0
g%%g 006266 000000 0
2336 006270 121006 EM211 JHCM TEST WINDOW OUT OF BOUNDS
2337 006272 000GC00 0
2338 006274 000000 0
5228 006276 000000 0
2341 006300 121053 EM212  ;H(M TEST (OMMON MCDE ERROR
2342 006302 000000 0
2343 006304 000000 0
2344 006306 000000 0
2345 006310 027146 EM213 JILLEGAL CONFIGURATION
2346 006312 000000 0
2347 006314 000000 0
2348 006316 000000 0
2349 006320 112670 EM120 ;ERROR 214 TIMEOUT OCCURED WHEN READING ADDRESS
2350 006322 121401 DH6?7 ;PC TST& MODULE ADDR PASS #
2351 006324 122340 DT67 ;SERRP(, STESTN, $MUT, $BDADR, $PASS
S%E% 006326 067006 DF1
2354 006330 066734 EM215 ;TIMEQUT WHEN WRITING ADDRESS
23555 006332 121401 DH67 ;PC TSTH# MODULE ADDR PASS
2356 006334 122340 DT67 SERRPC  STESTN S$MUT  SBDADR $SPASS
5325 006336 067006 DF1
2359 006340 067152 EM216  :RAM MEMORY FAILURE
2360 006342 121443 DH71 ERRPC TST & BDADR GDDAT BDDAT PASS
2361 006344 122354 DT71 ;SERRPC  STESTN $BDADR $GDDAT $BDDAT S$PASS
5%2% 006346 067006 DF1
2364 006350 (067552 EM217 JGENER]IC CODE INNCORRE(T
2365 006352 121443 DH7 ;ERRPC TST# BDADR GDDAT BDDAT PASS
2366 006354 122354 D171 :SERRPC  S$TESTN $BDADR $GDDAT $BDDAT $PASS
2367 006356 067006 DF1
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ERROR POINTER TABLE
2370 006340 START:

LSBTTL INITIALIZE THE COMMON TAGS
;:CLEAR THE COMMON TAGS (SCMTAG) AREA

006360 012706 001114 MOV #SCMTAG,RE ;FIRST LOCATION TO BE CLEARED
006364 005026 (LR (RG) + ;s CLEAR MEMORY LOCATION
006366 022706 001154 (MP #SWR,R6 ;;DONE?
006372 (01374 BNE ) ..LOOP BACK [F NO
006374 012706 001100 MOV #STACK,SP ;s SETUP THE STACK POINTER

;o INITIALIZE A FEW VECTORS
006400 012737 017410 000020 MOV #$SCOPE ,a#IOTVEC ;10T VECTOR FOR SCOPE ROUTINE
006406 012737 000340 000022 MOV #340,a#I0TVEC+2 ;;LEVEL 7
006414 012737 020506 000030 MOV #SERROR,@#EMTVEC ;;EMT VECTOR FOR ERROR ROUTINE
0064622 012737 000340 000032 MOV #3460 ,Q#EMTVEC+2 ; LEVEL 7
006430 012737 022366 000034 MOV #STRAP ,Q#TRAPVEC ;,TRAP VECTOR FOR TRAP (ALLS
006436 012737 000340 000036 MOV #340,8#TRAPVEC+2; LEVEL 7
006444 013737 011752 011744 MOV SENDCT,SEOPCT  ;;SETUP END-OF -PROGRAM (OUNTER
006452 005037 001174 (LR S$ESCAPE ;s CLEAR THE ESCAPE ON ERROR ADDRESS
006456 112737 000001 001131 Move #1,8ERMAX ;;ALLOW ONE ERROR PER TEST
006464 012737 006464 001124 MOV #.,SLPERR .. SETUP THE ERROR LONP ADDRESS

:oSIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT [S
;;EQUAL TO A "'=1"", SETUP FOR A SOFTWARE SWITCH REGISTER.

006472 013746 000004 MOV a#ERRVEC ,-(SP) ;;SAVE ERROR VECTOR
006476 012737 006532 000004 MOV #648 ,QFERRVEC ;:SET UP ERROR VECTOR
006504 012737 177570 001154 MOV #DSWR, SWR ;;SETUP FOR A HARDWARE SWICH REGISTER
006512 012737 177570 001156 MOV #DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
C06520 022777 177777 172426 (MP #-1,3SWR ;:;TRY TO REFERENCE HARDWARE SWR
006526 001012 BNE 66% ;.BRANCH [F NO TIMEQUT TRAP OCCURRED
;;AND THE HARDWARE SWR IS NOT = -1
006530 000403 BR 65% ::BRANCH IF NO TIMEOUT
006532 012716 006540 668 : MOV #658%, (SP) :;SET UP FOR TRAP RETURN
006536 000002 RTI
006540 012737 000176 001154 65%: MOV #SWREG,SWR ;;POINT TO SOF TWARE SWR
006546 012737 000174 001156 MOV #D[SPREG,DISPLAY
006554 012637 000004 66%: MOV (SP)+ ,@#ERRVEC ,,RESTORE ERROR VE(TOR
006560 005037 001214 (LR $PASS ;:CLEAR PASS C(OUNT
006564 132737 000200 601227 BIT8 SAPTSIZE ,SENVM ;. TEST USER SIZE UNDER APT
006572 001403 BEQ 67% ;s YES,USE NON-APT SWIT(CH
006574 01273%7 001230 001154 MOV #$SWREG, SWR ;;NO,USE APT SWIT(H REGISTER
006602 67%:
2371
%%;% s CHECK FOR CONSOLE TTY MODULE
2374 006602 (013746 000004 MOV ERRVEC( ,~(SP) ;SAVE LOCATION &
2375 006606 013746 000006 MOV ERRVE(C*2,=-(SP) SAVE LOCATION 6
2376 006612 012737 006636 000004 MOV #1$ ,ERRVEC JNEW TIME-QUT ADDRESS
2377 006620 105777 172334 T1STR a8 TKS TRAP TO & IF NO TTY MODULE
2378 006624 012637 000006 MOV (3P) ¢+ FRRVE(+? JRESTORE 6
2379 006630 012637 000004 MOv (SP)+ ERRVEC JRESTORE &
Sgg? 006634 000415 B8R g | :BRANCH
23872 ;o SET UP DUMMY ADDRESSES IF NO CONSOLE TTy MODULE
2383 006636 012737 003404 001160 1%: MOV #OUMMY ,$TKS
2384 006644 (012737 003404 001162 MOV #DUMMY 8 TKB
2385 006652 012737 003406 001164 MOV #DUMMYT ,STPS
2386 006660 012737 003406 201166 MOV #DUMMY T ,$TPR
2387 006666 000006 RTT
/388 006670 004737 (07620 ’%: JSR PC,CLEARVAR JINIT VARAJABLES
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MACRO M1113

TYPE PROGRAM NAME

2391

2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2610
2611
24612
2613
2414

2415

2616
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
24728
2429
2430

006674
006700
006702
006710
006712
006716

007002
007002
007010
007016
007020
007022
007030
007034
007040
007044
007046
007052

007056
007064
007066
007074
007076
007104
007110

007114
007114
007122
007130
007134
007140
007142
007144

007150

007154

005227
001040
022737
001434
104401
000431

012737
052777
000401
022626
012737
012706
004737
005777
001404
005037
000137

132737
001413
132737
001403
052737
005037
000137

012777
152777
012746
012746
000002
000240
000137

104401

000137

12-AUG-8¢

177777
011766
006720

007020
000100

007606
001100
014454
173574

001214
007340

000001
000040
020000

001214
012472

015612
000100
000000
007142

007240

0300l

307240

09:59 PAGE 8

000042

000004
173624

000004

001226
001227
000176

173602
172030

LSBTTL

J.69%:
68%:
SETCLK:

1%:
’%:

6%:

3%:

4%:

648

TYPE PROGRAM NAME
;. TYPE THE NAME OF THE PROGRAM [F FIRST PASS

INC
BNE
(MP
BEGQ
TYPE

BR
.ASCIZ

MOV
8IS
8R

(MP
MOV
MOV
JSR
TST
BEQ
(LR
JMP

BIT8
BEQ
BIT8B
BEQ
BIS
CLR
JMP

-1

68%

#SENDAD, 34472
68%

,69%

68%
<CRLF>*(VP(AGO

1S, ERRVEC
#8176,8CLKADR
2%
(SP)e+,(SP)+
#TMOVEC,ERRVE(
#1100,R6
PC,kCLOCK
aXXDP

6%

$PASS

S

#BI1T0,SENV
49
#BITS,SENV+]
7%

¥B1T13,SWREG
$PASS

“IN STANDALONE MODE

MOV
BISB
MOV
MoV
RT]
NOP
JMP

#KBINT ,akBVE(
#B116,a87KS
#PRO,-(SP)
#64%,-(SP)

MONIT

SEQ &7

;:FIRST TIME?

;;BRANCH IF NO

JoACT=112

;;BRANCH ]F YES

;. TYPE ASCIZ STRING

J:GET OVER THE ASCIZ

MDC PROCESS CONTROL I/0 SUBSYSTEM TESTec(RL$é>

JENABLE LINE CLOCK INTERRUPT FOR UNIBUS (OMPUTERS

JTRA® IF (SI1Y
JRESTORE ERROR VECTOR
JSET UP STACK
JDETERMINE TIMING CONSTANT
:Agf WE IN XXDP (HAIN MODE?
;N
JCLEAR PASS COUNT
+XXDP (HAIN MODE==-JUMP T0 S

;ASE WE UNDER APT

+N

;INHIBIT PRINT?

sNO,BRANCH

:SET SWR13=1

;CLEAR PASS COUNT

UNDER APT = JUMP TO MAPPER ROUTINE

;ENABLE KB INTERRUPT
;SET PSW TO PRIORITY O

;TYPE THE TEST OPTIONS -~ HELP FILE

H:

TYPE

JMP

M12

MONIT

;TEST OPTIONS

;S = SYSTEM TEST

MAP OF DBUS DEVICES
[0CM TEST

SET SWREG

FIELD TEST

WRAP AROUND TEST
LOAD LOOP COUNT
MODULE TEST

BASE ADDRESS

D> M —w—
[ DN I N R B R |
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TYPE PROGRAY NAME

2632
2633
2634
2635
2636
2637
2438
2439
2440
2441
2442
2443
2444
2445
2446
2647
2648
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
487
2488

007160
007160
007162
007164
007166
007770
007172
007174
007176
007200
007202
007204
007206

007230
007210
007212
007214
007216
007220
007222
007224
007226
007230
007232
007234
007236

007240
007244
007250

007256
007256
007262
007266
007270
007272
007276
007302
007302
007306
007312

007314
007320

007322
007326
007330
007330
007334

007340
010332
007406
012472
007150
013166
010720
007356
012256
012002
007374
000000

000123
000101
000102
000115
000110
000111
000124
000114
000106
000127
000003
000000

012706
005037
012777

2701
4401

P Y=
O —

062701
020061
001406

005761
001370

104401
000753

104401
000171

001100
002664
000349

177776
032170

003566
003566
000002
007210
007210
001202

001203
007160

173374

12-AUG-82 09:59 PAGE 9

(MMAND :

(MDASC(:

MONIT:

1%.

2%:

b3

SEQ

;TABLE OF (OMMAND RCUTINES

.WORD S
.WORD A
.WORD B
.WORD M
.WORD H
.WORD l
.WORD T
.WORD L
.WORD F
WORD W
.WORD  (
.WORD

;TABLE OF ASCII COMMANDS

LEAR
0

.WORD 'S

.WORD ‘A

.WORD ‘8

.WORD 'M

.WORD "W

.WORD ']

.WORD 'T

.WORD 'L

.WORD 'F

.WORD 'W

.WORD 3

.WORD O

MOV #1100,R6
CLR AFLAG

MOV #340,aVECTOA
MOV #-2,R1

TYPE JMASS1?
RDCHR

MOV (SP)+ RO
MoV RO,ANSW
TYPE L ANSW

ADD ¥ ,R1

(MpP RO,CMDASC(RY)
BEQ 3

TST CMDASC(RT)
BNE a3

TYPE . SQUES

BR 18

TYPE JSCRLF

JMP SCMMAND(R1)

JSYSTEM TEST

;SYSTEM TEST

:MODULE TEST

. (HANGE BASE ADDRESS
:MAP OF DBUS DEVICES
; TYPE QPERATOR OPTIO
:[OCM TEST

;SET SWREG

;LOAD ITERATION COUNT
;FIELD TEST

;WRAP AROUND TEST
;CLEAR THE SYSTEM
;END OFf TABLE FLAG

NS

JSYSTEM TEST

; MODULE TEST

; CHANGE BASE ADDRESS
;MAP OF DBUS DEVICES
;TYPE OPERATOR OPTIONS
;]0CM TEST

JSET SWREG

;LOAD JTERATION COUNT
;FIELD TEST

;WRAP AROUND TEST
;CONTROL C, CLEAR
JEND OF TABLE FLAG

;SET THE STAC(K
JINITIALIZE AUTO RUN FLAG
;DISABLE INTERUPTS

THE SYSTEM

JINITIALIZE TABLE POINTER
;QUERY THE OPERATOR

;READ THE KEYBORD INPUT
.,POP STACK INTO RO
;PREPARE TO ECHO CARA(CTER
.ECHO THE CHARACTER

;ADVANCE TABLE POINTER
;IF TABLE AGREES WITH INPUT
;=THEN EXECUTE THE COMMAND

;~ELSE IF NOT AT END OF TABLEt
;==THEN LOOK FOR TABLE MAT(H

s=<ELSE UNINTELIGIBLE ENTRY
;===TRY AGAIN

JEXECUTE THE (OMMAND

48



LMAIN,  MACRO M1113
TYPE PROGRAM NAME

2489 007340
2490 00730 012
007346
007352

12-AUG-82

€20001
0012146
010760

007356
007356
007362
007364
007370

104401
104410
012637
000137

030623

002662
007240

007374
007374
007400

004737
000137

014310
007240

007404
007404
007412
007416
007422
007424
007430
007432
007436
007440
007444

007446
007452
007460
007466
007474
007502

007510
007514
007520

007522
007526
007530
007534
007536

007540
007544
007546

012737
104401
013746
104402
104401
104410
021627
103003
104401
000757

012637
013737
062737
013737
062737
117737

104401
013746
104402

104401
104410
021627
103401
000771

021627
103001
000765

007574
035023
002660
035051
160000

001202

PONIPORUNU RO N b = d b —d ed —d e b

002660
002660
000376
002660
000377
173136

035105
002650

roruhurO PP PO NNV OO PO N
(U VL LV RO NV, FU [V, RV RV, U AV RV LV, IV WA R

035137
001000
40

&H
-—

200234

P ol o
(WE1aN]

PORLALNLNLNL AN RLNV RO NN
&~
&

N AV VT WA T VILVA L

&~
VN

09:59

002664

000004

002646
002646
002644
002644
001142

PAGE 97

(LEAR:

1%.

2%:

3%:

MOV
(LR
JMP

StaQ
#1 AFLAG ;SET MONITOR LOC FOR AUTO RUN
29?88 ;INITIALIZE PASS NUMBER
U

;LOAD LOOP COUNTY

TYPE
RDOCT
MOV
JMP

JM27 :QUERY FOR NUMBER OF ITERATICNS
sREAD KEYBOARD

(SP)+ PASCNT :.POP STACK INTO PAS(CNT

MONIT ;RETURN TO MONITOR

;CLEAR THE SYSTEM

JSR
JMP

s CHANGE

MOV
TYPE
MOV
TYPOC
TYPE
RDOCT
CMP
BHIS
TYPE
BR

MOV
MOV
ADD
MOV
ADD
mMOvB

TYPE
MOV
TYPOC

TYPE
RDOCT
(MP
BLO
BR

(MP
BHIS
BR

PC,KLEER
MONIT

;CLEAR THE SYSTEM
;RETURN TO MONITOR

THE BASE ADDRESS

#5% ,ERRVEC :TIME OUT ROUTINE

,MASS6H? ;BASE ADDRESS NOW=>

BASE , - (SP) ; CURRENT BASE ADDRESS

.MASS63 ;ENTER NEW BASE ADDRESS
;GET INPUT

(SP),#160000 ;ADDRESS OF /0 PAGE ~?

1% ; YES .BRANCH

éSQUES : TRY AGAIN

(SP)+ BASE ;SET NEW BASE

BASE, AR ;SET NEW IAR AND (SR

#376,1AR

BASE ,(SR

#377,(SR

aCSR,$BDDAT

.MASS64 ;: CURRENT VECTOR ADDRESS

VECTO,-(SP)
;TYPE ADDRESS

49

LMASSES ;NEW VECTOR ADDRESS
:GET INPUT
(SP), #1000 ;LESS THAN LARGEST FLOATING ADDRESS
33 ;YES ,BRAN(CH
2% :TRY AGAIN
(SP) ,#23%& ;GREATER THE ADDRESS 234
4% ;YES ,BRANCH
2% ;TRY AGAIN



LMAIN. MACRO M1113  12-AUG-82 09:59 PAGE 9-¢ SEQ
TYPE PROGRAM NAME

2546 007550 012037 002650 4%: MOV (SP)+,VECTO ;SET NEw VECTOR ADDRESS

2547 007556 013737 (D2650 002652 MOV VECTO,VECTOA

ngg 007562 062737 000002 002652 ADD #2 VECTOA

Sgg? 007570 000137 007240 JMP MONIT ;GO BACK TO MONITOR

2552 007574 5%:

007574 104003 EMT 3

2553 007576 104401 035175 TYPE . MASS66 ;TRY AGAIN TURKEY

2554 007602 022626 (MP (SP)+,(SP)+ . STORE STA{K

2555 007604 000677 BR B



MAIN,

MACRO M1113

TYPE PROGRAM NAME

007606
007606
007612
007614
007616

007620

007620
007622
007626
007630
067634
007636
007640

104401
011646
104402
Ju(I00

010046
012700
005020
022700
001374
012600
000207

034051

003404

004166

12-AUG-82 09:59 PAGE 10

TMOVEC:

TYPE
MOV
TYPOC
HALT

CLEARVAR:

1%:

MOV
Mov
CLR
cMp
BNE
MOV
RTS

SEQ 51

LMASSLS JUNEXPECTED TIMEOUT ERROR
(R6) ,=-(SP) ;. SAVE (R6) FOR TYPEQUT
;.60 TYPE~-=OCTAL ASCIICALL DIGITS)

;THIS ROUIINE ZEROS VARIABLES FROM LOCATION
JVARSTART TO VAREND

RO, ~(SP) ;SAVE RO

#VARSTART RO ;START ADDRESS OF TABLE
(RO) + ;CLEAR MEMORY LOCATION
#VAREND,RO JEND OF TABLF ?

1% ;NO,BRANCH

(SP)+,RO ;RESTORE RO

PC ;RETURN



MAIN. MACRO M1113
TYPE PROGRAM NAME

2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629

12-AUG-82 09:59 PAGE 11 SEQ@ 52

ss.:: THIS MODULE CONSISTS OF TwO ROUTINES.

:::s: MAKE ROUTINE === BUILDS THE CURRENT CATAGORY TABLE . CATAGORY
i NUMBERS ARE STORED IN 'CAT' TABLE.
ss0:: CHECK ROUTINE === INSURES HARDWARE MODULES ARE GROUPED ACCORDING
i TO THEIR CATAGORY NUMBER
BASE === LOWEST ADDRESS OF D-BUS
IAR === BASE + 376
;s BYTE[X] === TABLE OF NUMBER OF BYTES PER MODULE
CTABLE === (CURRENT SYSTEM MODULE CATAGORY TABLE
;. TADDR === D-BUS ADDRESS
GCOD === GENERIC CODE OF HARDWARE MODULE
;s GENER[X] === TABLE OF ALL VALID GENERIC CODES
;s CAT[X] === TABLE OF VALID MODULE CATAGORIES
;s RO === [NDEX FOR (TABLE 1.E. CTABLE[RO]
;s R1 === INDEX FOR CAT AND GENERIC TABLE I.E. CAT [R1],GENER[R1]
; TEMP=== SET TO ~1 TO INDICATE A TIMEOUT HAS OCCURRED
REMX
GROuUP

HAKE ROUTINE
SET UP TIMEOUT VECTOR ADDRESS
CLEAR RO,R1
SET G-8If
: SET TADDR= BASE ADDRESS
210$: ;  REPEAT
: : CLEAR R
220%: .+ READ GCOD AT TADDR (TRAP TO 4 ]F NO MODULE AT THIS ADDRESS)
: ¢ CLEAR HIGH BYTE OF G(COD
: : CLEAR TEMP
230%: : : : REPEATY
: : ¢ 1 IF GENERIR1] = GCOD
:  THEN
: gBABLE[R0]2 CAT[R1]
: ¢ ¢ ¢ : : TADDR = TADDR ¢+ BYTE [R1]
2408 : R ELSE
T M R1 + 2
250%: Do UNTIL (GCOD GENER[R1)) OR (GENERLR1]) =0
: ¢ IF GENER[R1]=0
:  THEN
PRINT '"'UNKNOWN GENERIC CODE'’
: : : TADDR = TADDR + 1
270%: N UNT]L TADDR = AR
END MAKE



MAIN,

MACRO M1113

TYPE PROGRAM NAME

2631

007642
007650
007654
007656
007660
007666

007674
007676
007704
007712

007716

012737
005037
005000
005001
152777
013737

005001
117737
042737
005037

010252
000006

000004
00266C

173560
177400
003502

12-AUG=-82 09:59

000004

172756
003462

003440
003440

PAGE 12

.SBTTL CHECK GROUPING

275%:
280%:

290%:

300%:

AN AN
—-—0

—a O\
[ X X

W
—
NN
o

313%:
310¢:

320%:

GROUP:

~rorO
NN —
QO
o

CHECK CONFIGURATION ROUTINE
: CLEAR RO,R1
;. REPEAT
: ¢ WHILE CTABLECRO]
:  RO=RO+2
END WHILE
: ¢ R1 = RO + &
;¢ REPEAT
: : : IF CYABLEL[RO]
:  THEN

;1 R1 =R1 ¢+
: ¢ UNTIL (CTABLEL[R1+2])
RO = RO ¢ 2
IF TABLECRO]=-1
:  THEN
: ¢ RO=RO+2
UNTIL CTABLECRO+2] = 0
CLEAR RO

SEQ

CTABLE[RO+2] DO

CTABLECR1]
PRINT "'CONF IGURATION PROBLEM''

WHILE (CTABLELROJ<>0) OR (CTABLE[RO] <>8) DO

: RO=RO¢?2

IF CTABLE(RO]=8

:  THEN

: REPEAT

: IF CTABLE[RO]=7
:  THEN

. RO=RO+2
: @ ¢ UNTIL CTABLELRO]=0
END CHECK

TRAP ROUTINE
; TADDk = TADDR + 1
: IF TEMP = (
:  THEN
: TEMP = -1
CTABLECRO) = -1
: : RO =RO ¢+ 2
: UPDATE RETURN ADDRESS
END TRAP

MOV #3208, ERRVEC
CLR ERRVEC+2

CLR RO

CLR R1

BISB  #GBIT.aCSR
MOV BASE, TADDR
CLR R1

MOVB  aTADDR,GCOD
BIC #177600,6C0D
CLR TEMP

PRINT "'CONFIGURATION PROBLEM''

;CLEAR PSW

;ENABLE G-BIT
. STARTING ADDRESS
1

. JERO REG
sREAD GCOD
sCLEAR H] BYTE

;***REPEAT UNTIL GENER(R1)=GCOD OR END OF GENER TABLE

230%:



LMAIN,

MACRO M1113

TYPE PROGRAM NAME

2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705

2706
2707
2708
2709
2710

2723

007716
007724
007726
007734
007740
007746
J07750
007754
007760

007762

b ed b b d e e h b d b ek b b
o
o
o
AV

— b b D B D 2k .
£ LS WNNPNONORN) = =2
SOOI O

-
VA VA
F 31,V

026,37
001011
016160
062700
066137
000405
062701
005761
001356

026137
001414
132737
001404
132737
001001

104057
062737

023737
001321

005000
005001
010001
062701
026027
001404
026061
001003
062700
000762
062701
026061
001002
104213
000451

062701
005761
001401
000764
062700
005760
001411
162700
026027
001002
062700
000726

005000

002404
002322
000002
002240

000002
002404

002404
000004
000010

000001
003462

000002
003656

003656
000002

000002
003656

000002
003656

000004
003656

000002
003656

J00002

003440
003656
003462

003440
003440
003440

0034672
002646

177777
003656

003656

177777

12-AUG-82 09:59 PAGE 12-1

(mp GENER(R1),GCOD
BNE 240%
MOV CAT(R1),CTABLE (RO)
ADD #2,R0
ADD BYTE(R1),TADDR
BR 250%
240%: ADD #2,.R1
TST GENER(R)
BNE $
::END OF REPEAT
250%: CMP GENER(R1),GCOD
BEQ 270%
BITB #8172,GC0OD
BEQ 255%
BITRB #8113,6C0D
BNE 260%
255%:
EMT 57
260%: ADD #1,TADDR
270%: (MP TADDR, AR
BNE 210%
:"' CHECK CONFIGURATION
275$ CLR RO
280$: MOV RO,R?
ADD #2 ,R1
(MP CTABLE (RQ) ,#-1
BEQ 282%
(MP CTABLE(RO),CTABLE(R1)
BNE 281%
282%: ADD #2,R0
BR 2808
281%: ADD ¥ ,R1
290$: (MP CTABLE(RO),CTABLE(RT)
BNE 300%
EMT 213
BR 319%
2008 : ADD #2,R1
TST CTABLE(R1)
BEQ 305¢%
BR 290%
305%: ADD #4 ,R0
TST (TABLE (RO)
8EQ 307¢%
sus #2,R0
(MP CTABLE(RO) ,#-1
BNE 306%
ADD #2,R0O
306%: BR 280%

307%: (LR RO

:GOT A MAT(H ?
sNO,BRANCH

; SAVE CATAGORY OF MODULE

;BUMP (CTABLE INDEX

.BUMP ADDRESS BY # OF BYTES OF MODULE

;BRANCH

SEQ

;BUMF GENER TABLE INDEX

;END OF TABLE ?
;NO,BRANCH

;HAD A MAT(CH ?
;YES, BRAN(CH
;IF CSS MODULE

;=BIT2 AND
;==BIT3 WILL
;===BE = 1

;BUMP D-BUS TEST ADDRESS

;LAST D-BUS ADDRESS ?

s NO,BRANCH

;CLEAR REGS

*R1=R0+2

sMODULE 7
;NO,BRANCH

;SAME CATAGORY ?
:NO,BRANCH

;BUMP TABLE

54

GO COMPARE NEXT TWO IN TABLE
;CHECK REMAINDER OF TABLE

;THERE SHOULD BE NO MATCHES

oNO, BRANCH
;REPORT ONLY ONE ERROR

;BUMP INDEX TO TABLE
JEND OF TABLE ?

. YES ,BRANCH
. YES,END
;BUMP INDEX

JEND OF TABLE ?
JYES ,BRANCH

;ADJUST INDEX

JBLANK SPACE
sNO,BRAN(CH

JSKIP



MAIN,  MACRO M1113 12-AUG-82 09:59 PAGE 12-2 SEQ S5
TVPE PROGRAM NAME
2744 010164 005/.60 003656 3108:  TST CTABLE (RO) ;END OF TABLE °
27645 010170 0014 .1 BEQ 319% *YES,BRANCH
27646 010172 022760 000010 003656 CMP ¥8. CTABLE (RO) :A020 CATAGORY MODULE 2
27642 010200 001403 BEQ 313¢ :YES,BRANCH
2748 010202 062700 000002 ADD #2 R0 “BUMP INDEX
2749 010206 000766 BR 310¢ *BRANCH
i
2752 010210 022760 000007 003656 313%: (MP #7,CTABLE (RO) :A014 CATAGORY MODULE
2753 010216 001001 BNE 314$ *NO,BRANCH
5;23 010220 104213 EMT 213
2756 010222 062700 000002 314%:  ADD #2 RO :BUMP INDEX
2757 010226 005760 003656 TST (TABLE (RO]) ;END OF TABLE ?
2758 010232 001366 BNE 3138 *NO,BRANCH
2759 010234 142777 000004 172402 319%: BICB  #GBIT.aCSR SCLEAR G=GIT
2760 010242 012737 007606 000004 MOV #TMOVEC ,ERRVEC ;RESTORE VECTOR
2761 010250 000207 RTS PC *RE TURN
2762
2763
2764 eex TIMEQUT ROUTINE
2765 010252 062737 000001 003462 320$: ADD #1, TADDR ;BUMP TEST ADDRESS
2766 010260 023737 003462 002646 CMP TADDR, I AR ;END OF D-BuUS ADDRESSES
2767 010266 001416 BEQ 330% :YES,BRANCH
2768 010270 005737 003502 TST TEMP "MULTIPLE TRAPS 2
2769 010274 001010 BNE 302% SYES,BRANCH
2770 010276 012737 177777 003502 MOV ¥-1.TEMP “SET 'BEEN HERE BEFORE FLAG'
2771 010304 012760 177777 (03656 MOV #-1,CTABLE (RO) ;SET BOUNDARY [N TABLE
2772 010312 062700 000002 ADD #2 RO ‘BUMP INDE X
2773 010316 012716 007676 3228: MOV #2208, (SP) :FUDGE RETURN ADDRESS
5;;@ 010322 000006 RTT
2776 010324 012716 010032 330%: MOV #275%, (SP) ;ADDRFSS TO CHECK ROUTINE
5777 010330 000006 RTT



MAIN,
CIGITAL

2779
2780
2781

2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817

2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833

MACRO M1113
MODULE MONITOR

32 004737
36 012777
L4 152777
5¢ 104401
356 104410
012637

— il d b ok d md ol b

512
516

550

023737
103757
013746
012737
004737
105777
001404
104010
012637
000207
112777
117700
042700
012701
012703
012702
020022
001054
011337
004737
011137
005037
004777
004737
005737
001771
005237
023737
001363
032777
001011
104401
013746
104402
104401
104401
032777
001340
104401
004737
000137
062701
062703
005712
001514
132700

— emd e eh cnd cmd i wah e b md d wad b ——d ) ) —d d b ——d b —d —d —d b
N
~
N

001406
132700
001403
104401

003462
003462

000004
010704
014310
172226

000004

000004
173020
177400
002546
002466
002404

001214
002662

020000

001203
002662

030040
001203
040000

032300
014310
007240
000002
000002
000004
000010

027731

172360
170606

002660

000004

172206

001214
170406

170354

12-AUG-82 09:59 PAGE 13

SEQ

.SBTTL DIGITAL MODULE MONITOR

A

17%:

3%:

9%:
“%:

7%:

1%:

JSR
MOV
BISB
TYPE
RDOCT
MOV
(MP
BLO
MOV
MOV
JSR
TST8
BEQ
EMT
MOV
RTS
MOVB
MOVB
BIC
MoV
MOV
MoV
CMP
BNE
MOV
JSR
MoV
CLR
JSR
JSR
TST
BEQ
INC
CMP
BNE
BIT
BNE
TYPE
MOV
TYPOC
TYPE
TYPE
BIT
BNE
TYPE
JSR
JMP
ADD
ADD
TST
BNE
BITB
BEQ
BITB
BEQ
TYPE

PC,CLEARVAR
#KBINT ,aKBVEC

;CLEAR VARIABLES

#BIT6,a8TKS :ENABLE KB INTERRUPT

MASST3 STYPE ADDRESS OF MUT

(SP)+, TADDR ::POP STACK INTO TADDR

;ADDR.BASE

ERRVEC,=(SP) :SAVE ERROR VECTOR

#5$ ,ERRVEC SSET LOC 4

PC,KLEER *CLEAR THE 10CM

ACSR *MAKE SURE [OCM IS 0K

10’

égp)+.eaavec ::POP STACK INTO ERRVEC

#GBIT,aCSR :SET GENERIC BIT

aTADDR, RO *RO=GENERIC CODE OF M™yT

#177400, RO

#MODUL ,R1 ;ADDRESS OT TEST

#MUT .R3

#GENER,R2 ;TABLE OF GENERIC CODES

RO.(RZ)*

18

(R3),$MUT

PC.KLEER

(R1),DMUT

$PASS

PC.aDMUT STEST MODULE

PC.CNTRC *CONTROL C?

5éscnr “IF ZERO LOOP ON TEST

$PASS

z:scnr.spass

;g1113,asun SINHIBIT PRINT ?

SCRLF

PASCNT,=(SP) ::SAVE PASCNT FOR TYPEOUT
2260 TYPE==OCTAL ASCII(ALL DIGITS)

M1 ‘% OF  PASSES

"$CRLF

sg1114,asun :LOOP ?

JMASS15 ;END OF MODULE TEST

PCKLEFR

MONI T

#2,R1

#2 ,R3

§§é’ CEND OF TABLE OF GENERIC CODES

¥BI12.R0 :1F €SS MODULE

13¢ i~ BIT2

#81T13.R0 ‘=-AND BIT3

13§ :=~WILL BE SET

LMESCSS ;PRINT (SS WARNING MESSAGE

56



MAIN,
DIGLTAL

2834
2835
2836

2837
2838
2839
2840
2841
2842
2843
2844

MACRO M1113

MODULE
010652

MONITOR

00006
10464401
010046
104402
104401
012637
004737
000137
022626
104024
012637
000137

(32135

031400
000004
014310
007240

000004
007240

12-AUG=-82 09:59 PAGE 13-1

13%:

14%:

5%:

BR
TYPE
MOV
TYPOC
TYPE
MOV
JSR
JMP
CMP
EMT
MOV
JMP

148
,MASS11
RO,-(SP)

,MASSO

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

(SP)+ ,ERRVEC
MONITY

SEQ

;JUNKNOWN GENERIC CODE

:;SAVE RO FOR TYPEOQUT

;égo ;vPE--OCTAL ASCIIC(ALL DIGITS)
J(R,L

;RESTORE ERRVEC

;RESTORE STA(CK POINTER

57



MAIN,

MA(RO M1113

SET SOF TWARE Sw]lT(CH REGISTER

2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861

023727
001003
104401
000407
104401
104410
012677
106401
000137

001154
030564
030403
170204

031400
007240

177570

12~AUG~82 09:59 PAGE 14

LSBTTL
T:

SEQ
SET SOF TWARE SWITCH REGISTER
CmpP SWR, #DSWR ;1S THERE A HARDWARE SWR ?
BNE 1% :NO
TYPE M23 :''USE HARDWARE SWR''
BR 2 "RETURN
;;857 L M22 :SWICHES OPTIONS Sw REG -
MOV (SP)+,aSWR ::POP STACK INTO aSwR
TYPE ,MASSO SCR,LF
JMP MONTT

58
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MACRD M1113

AuTO TEST MONITOR

2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2850
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
290%
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920

010760

34
46

—lt ) e e e el e i ed b cd e b d cd d e b b cd e —d e b d e d D e e D ) b b cd b d d b b b b
PNOMNURNINOMNOMNUND) b b b b i e et b e e ek el D e b 2 b 2 B =2 OO OO OO OOOOOOOOOOOD

huh»d-4-*CHD'M~40W>ununnJ~:~wagﬂhomﬂu-a—thDCrV'ug“iE;

NOONNNOONNOO NN VO NONNLO NN ORNOONIONN

012737
052777
000401
022626
012737
004737
004737
105777

142777
104401

010776
000100

001716
003436
177400
015230
002240
000004
000010
003436
027731
002240
002646
001456
000004
000004

034307
011526

202646

000004

000004
171646

000004

000004
171570

171446
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LSBTTL  AUTO TEST MONITOR

SEQ 59

sTHIS PART OF A PROGRAM IS A MONITOR FOR AUTOMATIC TEST.

SFIRST IT TESTS THE JOCM, THEN IT GENERATES A TABLE AND B TABLE.
;THEN [T TESTS EACH INDIVIDUAL [/0 MODULE CONNECTED TO DBUS.
;REGISTERS RO & R SERVE AS THE POINTERS FOR MUT

MOV
BIS
BR
40%: (mp
618 MOV
JSR
JSR
TSTB
BEQ
EMT
HALT
7% MOV
MOV
MOV
MOVB
MOV
MOV
5%: MOVB
(LR
BIC
JSR
TST
BNE
INC
BITB
BEQ
BITB
BEQ
TSTB
BNE
TYPE
BR
3%: ADD
13%: (MP
BLO
CLR
CmpP
BNE
MOV
BI(B
TYPE
JMP
$: (Mp
INC
(MP
BLO
(LR
6%: MOV

#4608 ,ERRVEC
#B1T6,8CLKADR
(AL
(SP)+,(SP)e
#TMOVEC ,ERRVEC
PC,TIOCM
PC,KLEER

o SR

7%

10

I¥ERRVEC,~(SP)
#18 ERRVEC
BASE ,RO

#GBIT ,aCSR
#ATABL ,R2
#BTABL ,RS

(RO ,R1

€SS
#177400,R1
PC,TABLE
BYTE (R4)
3%

RO
#BI1T2,R1
13%

#B]IT3,R1
13¢

(SS

13%

LMESCSS

13¢

BYTE (R4) ,RO
RO, 1AR

5%

(R2}

NATABL ,R?
(33
(SP)+,ERRVE(
#GBIT ,a(CSR
. MASSS0

26%
(SP)+,(SP)+
RO

RO, IAR

5%

(RS)
(SP)+ ,@¥ERRVE(

JENABLE LINE CLOCK INTERRUPT (UNIBUS (OMPUTERS)

;TRAP HERE IF LSIM
JRESTORE ERROR VECTOR

;CLFAR THE JO(M
;MAKE SURE 10CM IS Ok

;STOP HERE ! BIG PROBLEMS
oSAVE ERROR VECTOR

;SET ERROR VECTOR
:R0=171000

JSET GENERIC CODE ENABLE

;R1=GENERIC CODE,READ GENERIC (ODE
;CLEAR CSS FLAG

JFIND WHAT /0 IT IS
;VALID MODULE ?

;YES ,BRANCH

;ADD 1 TO ADDRESS

J1F CSS MODULE

;= BIT?

;==AND BIT3

J==-=WILL BE SET

;PRINT (SS WARNING MESSAGE ?
;NO,BRANCH

;s TYPE MESSAGE

;sBRANCH

;ADD # OF BYTES TO ADDRESS

..POP STACK INTO ERRVEC
:NO [/0

;START TESTING INDIVIDUAL 1/0
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2921 011226 142,77 000006 171410 BI(B #GBIT,a(SR ;CLEAR G BIT

2922 011234 004737 (13230 25%: JSR PC,TIOCM

2923 011240 005000 (LR RO

2924 011242 005001 22%: CLR R1

2925 011244 005737 001716 23%: TST BTABL . 1/0 MODULES ON D-BUS ?

2926 011250 001526 BEQ 26% sNO,BRANCH

¢9¢? 011252 132760 000004 001716 BIT8 #B1T2,BTABL (RD) ;IF CSS MODULE

2928 011260 001406 BEQ 2% ;=BIT2 _AND

2929 011262 132760 000010 001716 8118 #BIT3,BTABL (RO) ;==BIT3

2930 011270 001402 BEQ 2% ;=-WILL BE SET

2931 011272 000137 011510 JMP 30%

2932 011276 026061 001716 002406 2%: (Mp BTABL (RO) ,GENER(RT) ;GENERIC CODE MAT(H ?

2933 011304 001415 BEQ 21% ; YES ,BRANCH

2934 011306 062701 000002 ADD #2,R1 ;BUMP INDEX

2935 011312 005761 002404 TST GENER(R1) ;END OF VALID GENERIC CODE TABLE?

2936 011316 001352 BNE 23% .NO,BRANCH

2937 011320 016037 001716 003576 MOV BTABL (RQ), TEMP? ;BAD GENERIC CODE OF MODULE

2938 011326 016037 001456 003600 MOV ATABL (RO),TEMP3 :ADDRESS OF OFFENDING MODULE

2939 011334 104057 EMT 57

2940 011336 000464 BR 30% . BRANCH

2961 011340 004737 007620 21%: JSR PC,CLEARVAR ;CLEAR VARJABLES BEFORE TESTING

2942 011344 016137 002546 003472 MOV MODUL (R1) ,DMUT

2943 011352 016037 001456 003462 MOV ATABL (RO) , TADDR

2944 011360 016137 002466 003456 MOV MUT(R1) ,8MUT

2945 011366 010146 MOV R1 =(SP) ;;PUSH R1 ON STA(K

2946 011370 070046 MOV RO,=(SP) ;.PUSH RO ON STA(K

2947 011372 004777 172074 JSR PC,abMUT ;TEST THIS MODULE

2948 011376 012600 MOV (SP)+ RO ;.POP STACK INTO RO

29649 011400 012601 MOV (SP)+ R1 ;.POP STACK INTO R1

2950 011402 022761 000014 002466 (MP #14 MUT(RT) ;WAS [T AQ14

2951 011410 001037 BNE 30%

2952 011412 010046 MOV RO,~(SP) :;PUSH RO ON STA(K

2953 011414 010146 MOV R1,-(SP) ;:PUSH R1 ON STA(CK

956 011416 013746 000004 MOV ERRVEC,~(SP) ;.PUSH ERRVEC ON STA(K

955 011422 012737 011674 000004 MOV #31% ,ERRVEC

2956 011430 012737 000040 003450 MOV #40 ,MXNUM sSET FIRST MUX NUMBER

2957 011436 152777 000001 171200 32¢: BIs8 #RBIT ,aCSR

2958 011444 113777 003450 172136 MOVB MXNUM,aSTAT1

2959 011452 105777 172132 1ST8B aSTATI ;CHECK [F RESPONDS

2960 011456 004737 064312 JSR PC MUX1 JTEST MuX

2961 011462 062737 000040 003450 33%: ADD #40 , MXNUM ;DO NEXT MuX

2962 011470 (22737 000400 003450 (MP #400,MXNUM LAST ONE?

2963 011476 (01357 BNE 32%

2964 011500 012637 000004 MOV (SP)+,ERRVEC . :POP STACK INTO ERRVEC

2965 011504 012601 MOV (SP)+ R :;POP STACK INTO R1

2966 011506 012600 MOV (SP)+ RO . .POP STACK INTO RO

2967 011510 062700 000002 308: ADD #2,RO

2968 011514 005760 001716 TST BTABL (R0O)

2969 011520 001250 BNE 22%

2970 011522 004737 015526 JSR PC,CNTR(C ;CONTROL C ?

2971 011526 004737 014310 26%: JSR PC,KLEER

2972 011532 132737 000001 001226 BIT8 #BIT0,SENV ¢RUNNING UNDER APT?

2973 011540 001070 BNE LOGIC JYES

2974 011542 005737 002667 TST PASCNT JPASCNT = 0 ?

2975 011546 001632 BEQ 25% ;YES, LOOP FOREVER

2976 011550 005237 001214 INC $PASS

2977 011554 005777 171060 TST IxXxXDP JUNDER XXDP ?
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2978 011560 001104 BNE 50% JYES

2979 011562 023737 (21214 002662 (MP $PASS ,PASCNT ;IS IT LAST $PASS ?

2980 011570 001221 BNE 25% :NO

2981 011572 032777 020000 167354 50%: BIT #B1713,3SWwR ;YES, INHIBIT PRINT ?

2982 011600 001007 BNE 208 ;YES

2983 011602 013746 001214 MoV $PASS,=-(SP) ;. SAVE SPASS FOR TYPEOQUT

011606 104402 TYPO( ;.60 TYPE=--OCTAL ASCIICALL DIGITS)

2984 011610 104407 030040 TYPE M ;# OF PASSES COMPLETED

2985 011614 104401 001203 TYPE LSCRLF

2986 011620 032777 040000 167326 20%: BIT #BIT14,35WR ;D0 WE LOOP ON TESTS

2987 011626 001404 BEQ 248 ;NO

2988 011630 005037 001214 CLR $PASS ;YES, CLEAR $PASS

2989 011634 000137 011234 JMP 25% .LOOP

2990 011640 004737 014310 248 JSR PC KLEER ;CLEAR [OCM

2991 011644 005777 170770 TST aXXDP ;UNDER XXDP ?

2992 011650 001403 BEQ 51% ;NO

2993 011652 005337 001214 DEC $PASS JYES, FIX SPASS

2994 011656 000421 BR LOGIC ;GO TO SEOP

2995 011660 104401 032327 51%. TYPE LMASS17 JEND OF SYSTEM TEST

2996 011664 005037 002664 CLR AFLAG

2997 011670 000137 007240 JMP MONIT

2998

2999

3000 ;TIMEOUT TRAPS HERE WIlTH PC & PSw ON STACK

3001 011674 152777 000001 170742 31%: BIS8 #RBIT,aCSR

3002 011702 013716 003610 MOV STAT1, (SP) ;SAVE ADDRESS

3003 011706 042716 000003 BIC #3,(5P) ;MAKE MODULE BASE ADDRESS

3004 011712 005776 000000 TST @ (SP) ;CLEAR THE MODULE

3005 011716 022626 (MP (SP)e+,(SP) ;CLEAN STA(K

3006 011720 000660 BR 33%
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3008 011722 LOGIC:

.SBTTL END OF PASS ROUTINE

R I T Rt T T
;*INCREMENT THE PASS NUMBER ($PASS)

;+IF THERES A MONITOR GO TO |T

;*IF THERE ISN'T JUMP TO AUTO

011722 $SEOP:

011722 000004 SCOPE

011724 005037 001116 CLR $TSTNM ;;lERO THE TEST NUMBER
011730 005237 001214 INC $PASS ::INCREMENT THE PASS NUMBER
011734 042737 100000 001214 BIC #100000, $PASS ;;DON'T ALLOW A NEG. NUMBER
011742 005327 DEC (PC)+ ;;LOOP?

011744 000001 $EOPCT: .WORD 1

011746 003013 BGT $DOAGN ;o YES

011750 012737 MOV (PC)+,a(PC)+ ;;RESTORE COUNTER
011752 000001 $cNDCT: .WORD 1

011754 011744 $EOPCT

011756 013700 000042 $GET42: MOV a4l , k0 ;;GET MONITOR ADDRESS
011762 001405 BEQ $DOAGN ;;BRANCH IF NO MONITNR
011764 000005 RESET ;:CLEAR THE WORLD
011766 004710 $ENDAD: JSR PC.,(RO) ;260 TO MONITOR

011770 000240 NOP ;; SAVE ROOM

011772 000240 NOP ::FOR

011774 000240 NOP JdACTI

011776 $DOAGN:

011776 000137 JMP a{P()e ; ;RETURN

012000 010760 $RTNAD: .WORD  AUTO
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3010
3011
3012
3013
3014
3015
3016 012002 104401 035306
3017 012006 132737 000001
3018 012014 001404
3019 012016 104401 035615
3020 012022 000137 007240
3021 012026 104401 0325643
3022 012032 012777 015612
012040 152777 000100
3023 012046 104401 032464
3024 012052 104410
3025 012054 012637 003467
3026 012060 104401 032514
3027 012064 104410
3028 012066 012637 003510
3029 012072 112777 000004
3030 012100 117700 171356
3031 012104 020027 000041
3032 012110 001051
3033 012112 117701 171372
3034 012116 020127 000141
3035 012122 001403
3036 012124 020127 000121
3037 012130 001044
3038 012132 005037 001214
3039 012136 004737 016162
3040 012142 004737 015410
3041 012146 004737 015526
3042 012152 005237 001214
3043 012156 023737 002662
3044 012164 001364
3045 012166 032777 020000
3046 012174 001005
3047 012176 013746 002662
012202 104402
3048 012204 104401 030040
3049 012210 032777 040000
3050 012216 (001345
3051 012220 104401 032606
3052 012224 004737 014310
3053 012230 000137 007240
3054 012234 104401 032633
3055 012240 000402
3056 012242 104401 032702
3057 012246 004737 014310
3058 01225¢ 000137 007240

09:59 PAGE 18

001226

170544

001214
166760

166736

LSBTTL

7%:

’2%:

1%:

6%:
4%

LOOP TEST

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

TYPE
BITB
BEQ
TYPE
JMP
TYPE
MOV
BISB
TYPE
RDOCT
MOV
TYPE
RDOCT
MOV
MOVB
MOVB
CMP
BNE
MOVB
CMP
BEQ
(MP
BNE
CLR
JSR
JSR
JSR
INC
CMP
BNE
BIT
BNE
MOV
TYPOC
TYPE
BIT
BNE
TYPE
JSR
JMP
TYPE
BR
TYPE
JSR
JMP

,MASS?70
#B1T0,S$ENV
7%

LLOCAL
MONIT
,MASS23

#KBINT,aKBVEC

#8176,387KS
MASS21

(SP)+ . TADDR
LMASS22

(SP)+, TEMP
#GBIT,aCSR
aTADDR RO
RO, #41

1%
aTEMP,RY
R1,#141

2%

R1,#121

6%

$PASS
PC,LOPTST
PC,CLRINT
PC,CNTRC
$PASS
PASCNT,$PASS
3%
#81T713,aSWR
5%
PASCNT,=(5P)

M
#BIT14,35WR
2%
.MASS2S
PC,KLEER
MONIT
 MASS26
43
,MASS28
PC,KLEER
MONIT

SEQ 63

:TYPE WARNING MESSAGE

;UNDER APT ?

;NO,BRANCH

;"'LOCALMODE ONLY''

JRETURN TO MONITOR

:CONNECT QUTPUT TO INPUT MODULE

JENABLE KB INTERRUPT
;TYPE ADDRESS OF OUTPUT MUT

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

;.POP STACK INTO TEMPI

;SET GENERIC BIT

;GENERIC CODE OF OUTPUT MUT
;IS 1T M6010?

;NOT M6010, ERROR

:GENERIC CODE OF INPUT MUT
;1S IT m5010?

;IS IT M50117
. TEST SUBROUTINE

;CLEAR ALL INTERRUPTS
; CONTROL-C?

;INHIBIT PRINTOUT

;s SAVE PASCNT FOR TYPEOUT

:;60 TYPE-~OCTAL ASCIICALL DIGITS)
;PASSES COMPLETED

;LOOP

;END OF LOOP TEST

;WRONG MODULE =-OUTPUT MyST BE M6010
;WRONG MODULE=- INPUT MUST BE EITHER M5010 OR M5S0
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MODULE TEST
%82? .SBTTL MODULE TEST
3062 :THIS TEST ENABLE FIELD ENGINEER TO SELECT AND QUTPUT ANY DATA
%822 :PATTERN TO OUTPUT MODULES.,MONITOR AND PRINT DATA FROM [NPUT MODULES
3065 .
3066 012256 132737 000001 Q01227 ¥Ff: BITB #BITO,SENVM ;UNDER APT ?
3067 012c64 001404 BEQ 6% ;NO,BRANCH
3068 012266 104401 035615 TYPE LLOCAL :"'LOCAL MODE ONLY'"
3069 012272 000137 007240 JMP MONIT ;RETURN TO MONITOR
3070 L12276 104401 035306 6%: TYPE .MASS70 :TYPE WARNING MESSAGE
3071 012302 104401 (032230 TYPE ,MASS13 ;TYPE ADDRESS OF MuT
3072 012306 012777 015612 170410 MOV #KBINT ,akBVEC
012314 152777 000t100 166636 BISB #B1T6,a8TKS ;ENABLE KB INTERRUPT
3073 012322 104410 RDOCT
3074 012324 012637 003462 MOV (SP)+,TADDR :;POP STACK INTO TADDR
3075 012330 013746 000004 MOV ERRVEC, -(SP) ;SAVE ERROR VECTOR
3076 012334 012737 012456 000004 MOV #5% ,ERRVEC :SET LOC 4
3077 012342 112777 000004 170274 MOVB #GBIT,aCSR ;SET GENERIC BIT
3078 012350 117700 171106 MOVB aTADDR,RO ;GENERIC CODE OF Murt
3079 012354 042700 177400 BIC #177400,R0
3080 012360 012701 002672 MOV #MOD,R1 ;ADDRESS OF TCST
3081 012364 012702 002404 MOV #GENER,R2 :TABLE OF GENERIC CODES
3082 012370 020022 3%: CMP RO, (R2)+
3083 012372 001013 BNE 2%
3084 012374 004737 014310 JSR PC,KLEER
3085 012400 011137 003472 MOV (R1),DMUT
3086 012404 004777 171062 JSR PC,aDMUT ;TEST MODULE
3087 012410 104401 (032423 TYPE .MASS20 ;TYPE CONTROL=C TO RETURN TO MONITOR
3088 012414 004737 (015526 1%: JSR PC,CNTRC ;CONTROL~C ?
3089 012420 000775 BR 1$
3090 012422 062701 000002 2%: ADD #2 .R1
3091 012426 062703 000002 ADD #2 ,R3
3092 012432 005711 ST (R1)
3093 012434 001355 BNE 3%
3094 012436 104401 (035250 TYPE ,MASS67 ;DIGITAL I/0 ONLY
3095 012442 012637 000004 MOV (SP)+,ERRVEC ;RESTORE ERRVEC
3096 012446 004737 014310 JSR PC,KLEER
3097 012452 000137 007240 JMP MONIT
3098 012456 022626 5%: (MP (SP)+,(SP)+ :RESTORE STACK POINTER
3099 012460 104024 EMT 24
3100 012462 ©12637 000004 MOV (SP)+ ERRVE(

3101 012466 000137 006360 JMP START
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MAP OF DBUS
g}gz _SBTTL MAP OF DBUS
3105 :THIS MAPPER WILL PRINT I.D. MESSAGES OF PCS MODULES
3106 :=~CONNECTED TO THE D-BUS. A SPECIAL €SS MESSAGE WILL
3107 ©-<BE PRINTED INFORMING THE USER THAT THE MODULE IS
3108 :==<NOT TESTED BY THIS SOF TWARE.
3109
3110
311
3112
3113
e
3116 012472 013746 000004 M: MOV ERRVEC,-(SP) :SAVE ERROR VECTOR
3117 012476 012737 013136 000004 MOV #1308, ERRVEC :SET ERROR VECTOR
3118 012504 0127?77 015612 170212 MOV #KBINT, aKBVEC
012512 152777 000100 166440 BISB  #BIT6,3$TKS ;ENABLE KB INTERRUPT
3119 012520 013700 002660 MOV BASE ,R0 *BASE ADDRESS 10CM
3120 012524 004737 014310 JSR PC.KLEER *CLEAR EVERYTHING FOP SURE
3121 012530 004737 015410 JSR PC.CLRINT :CLEAR ALL INTERRUPTS
3122 012536 112777 000004 170102 MOVB  #GBIT,aCSR “SET GENERIC CODE ENABLE
§}§2 012542 1064401 001203 TYPE ,$CRLF
3125 012546 111001 5% MOVB (RO) ,R1 :READ GENERIC CODE
3126 012550 104401 031403 TYPE ,MASS2 :ADDRESS
3127 012554 010046 MOV RO,=-(SP) *:SAVE RO FOR TYPEOUT
012556 104402 TYPOC ::60 TYPE-~QOCTAL ASCII(ALL DIGITS)
3128 012560 042701 177400 BIC ¥177400,R1 :CLEAR HIGH BYTE
3129 012564 005004 CLR R& ‘R4 WILL BE THE INDEX
3130 012566 012703 002404 MOV #GENER,R3 :STARTING ADDRESS GENERIC CODE TABLE
3131 012572 022301 108 : CMP (R3)+,R1 *GENERIC CODE MATCH ?
3132 012574 001431 BEQ 208 YES,BRANCH
3133 012576 062704 000002 ADD #2 R4 :BUMP INDEX
3134 012602 005713 ST (R3) “END OF TABLE ?
3135 012604 001372 BNE 108 :NO,BRANCH
3136 01260+ 132701 000004 BITB  #BIT2.R1 S1IF CSS MODULE
3137 012612 001413 BEQ 15% :=BIT2 AND
3138 012614 132701 000010 BITB  #BIT3.R1 1=<BIT3
3139 012620 001410 BEQ 15% i===WILL BE SET
3140 012622 105737 003436 TSTB  CSS :PRINT MESSAGE 2
3141 012626 001114 BNE 408 *NO,BRANCH
3142 012630 104401 027731 TYPE LMESCSS :CSS MODULE 1.D. MESSAGE
3143 012634 005237 003436 INC €SS :SET PRINT ONLY ONCE FLAG
ggzg 012640 000507 BR 408 :BUMP D-BUS BY 1
3146 012642 104401 032135 15%: TYPE ,MASS11 :UNKNOWN GENERIC CODE
3147 012646 010146 MOV R1,-(SP) :GENERIC CODE OF MODULE
3148 012650 104402 TYPOC
3149 012652 104401 001203 TYPE ,$CRLF
g}gg 012656 000500 BR 408 :BUMP D-BUS ADDRESS BY 1
3152 012660 016437 002156 012670 20$: MOV MESTBL (R4),25% ;MODULE I.D. MESSAGE
3153 012666 104401 TYPE *PRINT IT
3154 012670 000000 258 .WORD 0
3155 012672 005037 003436 (LR €SS :CLEAR CSS FLAG
3156 012676 022701 000321 CMP #321.R1 :A0T4 SINGLE ENDED ?
3157 012702 001404 BEQ 30 SYES,BRANCH
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3158 012704
3159 012710
3160 012712
3161
3162
3163
3164 012714
3165 012722
3166 012724
3167 012726
3168 012732
3169 012736
3170 012740
3171 012744
3172 012746
3173 012750
3174
3175 012752
3176 012756
3177 012762
3178 012764
3179 012766
3180 012772
3181 012774
3182 013000
3183 013002
3184 013006
3185 013010
3186 013014
3187
3188 013016
3189 013022
3190 013024
3191 013030
3192
3193 013032
3194 013034
3195 013036
3196 013042
3197 013044
3198 013052
3199 013056
3200 013060
3201 013062
3202 013064
3203 013070
3204 013074
3205 013076
3206
3207 013102
3208 013106
3209 013112
3210 013116
3211 013124
3212 013126
3213 013132

022:01
001401
000464

012737
005005
005003
062700
062703
005205
032705
001037
110310
111001

042701
104401
010546
104402
022701
001003
104401
000754
022701
001003
104401
000746

022701
001003
104401
000740

010146
104402
104401
000733
012737
062700
000404
005200
000402
066400
020037
103002
000137

000301

013142
000002
000040
000010

033501
000342
033213
000322
033242

000323
033276

032135

013136
000002

002240
002646

012546

000004
007642
014370
000001

007340
007240
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000004 30%:

31%:

32%:

34%:

36%:

000004 37%:
40%:

45%:
L7%:

50%:

001226

51%:

;A014 DIFFERENTIAL MODF 7

. YES ,BRANCH

:BRANCH TO ADDRESS BUMPER

;MUX TIME-OUT ROUTINE

JMUX NUMBER

*MUX 1/0 REGISTER ADDRESS
*MUX NUMBER TO MAP

SEQ

;MUX NUMBER (1-7) TO PRINT 0UT

sLAST MuUXx ?
:YES, BRANCH
sSELECT MUX

sREAD GENERIC CODE OF MUX
J=WILL TRAP TO 4 IF NO MuX
;CLEAR HIGH BYTE

MUX # MESSAGE

JMUX 4

;A156 SINGLE CNDED ?

2NO,BRAN(CH
JPRINT A156

;GET NEXT MuX
;A156 DIFFERENTIAL 2

:NO_,BRAN(CH

;PRINT A156 DIFF
JGET NEXT MUX

JA157 2
sNO,BRANCH

;GET NEXT MuX

;GET NEXT MuUX
;RESTORE TIME VECTOR
:BUMP ADDRESS OVER MuXS

:BRANCH

;BUMP ADDRESS BY 1

.BUMP D-BUS ADDRESS BY (ORRECT # OF BYTES
JEND OF D-BUS ?

;YES ,BRANCH

;GET NEXT D-BUS ADDRESS

;RESTORE ORGINAL VECTOR
. CHECK GROUPINGS

. CLEAR D-BUS
;UNDER APT ?
:NO,BRANCH

;60 DO AUTO TEST FOR HOST MODE

CMP #301,R1

BEQ 30%

BR 45%

:A156 AND A157 MUX MAPPER
MOV #1408 ,ERRVEC
CLR RS

CLR R3

ADD #2,RO

ADD #40,R3

INC RS

BIT #BI1T3,RS
BNE 37%

MOVB R3, (RO)
MOV8 (RO) ,RT

BIC #177400,R7
TYPE ,MASS32

MOV RS,~(SP)
TYPOC

CMP #342 ,R1

BNE 32%

TYPE ,MASS33

B8R 31

CMP 4322 .,R1

BNE 348

TYPE MASS34

BR $1¢

(MP #323,R1

BNE 36%

TYPE ,MASS35

B8R 1%

MOV R1,-(SP)
TYPOC

TYPE LMASSTT

8R 31s

MOV #1308 ,ERRVEC
ADD #2,R0

B8R 47%

INC RO

BR 47%

ADD BYTE (R4),RO
CMP RO, IAR

BHIS 50%

JMP 5%

MOV (SP)+,ERRVEC
JSR PC,GROUP
JSR PC,KLEER
BITB #BITO,SENV
BEQ 51%

JMP S

JMP MONIT

.GOTO BEGINNING

66



MAIN,  MACRDO M1113 12-AUG-82 09:59 PAGE 202 SEQ
MAP OFf DBUS
3215 ;2 TIME=-CUT ROLTINE FOR D=-BUS MODULES
3216 013136 022626 1508: (mP (SP)+, (SP)+ SADJUST STACK
3217 013140 000747 BR 40% :BRAN(CH
3518
3219
3220 ::TIME=-QOUT ROUTINE FOR MyUXsS
%%g; ;2 THE AQ14 MUST BE READ TO CLEAR THE MODULE
3223 013142 152777 Q00001 167474 140%: BISB #RBIT,a(SR ;SET RIF BIT
3224 013150 010016 MOV RO, (SP) ;ADDRESS OF MUX NOT RESPONDING
3225 013152 042716 000003 BIC #3,(SP) :SUBTRACT 3 FROM MUX ADDRESS
3226 013156 005776 000000 3 3(SP) :READ AQ14 TO CLEAR MODULE
3227 013162 (022626 (MP (SP)+,(SP)+ :RESTORE STA(K
3228 013164 000662 BR 3% ;READ ANOTHER MUX



MAIN,  MA(RO MI113 12-AUG-82 09:59 PAGE 21 SEQ
IJCM TEST
3230 LSBTTL JOCM TEST
3231
3232
3233 :THIS PART OF DIAGNOSTIC TEST THE [0OCM
3234 ;1T HAS 9 TESTS. IT CHECKS ]F ALL THE BITS OF THE (SR
3235 sCAN BE SET AND CLEAR , CHECKS MAINTENANCE
%g%g ; INTERRUPT AND CHECKS ALL ADDRESSES IN MAINTENANCE MODE
3238 013166 I:
013166 013746 000004 MOV ERRVEC,=(SP) ;sPUSH ERRVEC ON STA(K
3239 013172 012777 015612 167524 MOV #KBINT ,aKBVE(
013200 152777 000100 165752 BISB #B116,a8TKS ;ENABLE KB INTERRUPT
3240 013206 004737 017306 JSR PC,SWLOOP
3241 013212 013230 TIOCM ;D0 IOCM TEST
3242 013214 012637 000004 MOV (SP)+,ERRVEC ;;POP STACK INTO ERRVEC
3243 013220 004737 014310 JSR PC,KLEER
ggzg 013224 000137 007240 JMP MONIT
3246 ;THIS TEST CHECKS 1f EACH BIT OF CSR
3247 ;1S CLEAREDBY THE ( BIT. IT SETS THE CSR TO 74, SETS THE
;Szg :C BIT AND VERIFIES THE CSR IS NOW SET 10 0
3250 013230 TIOCM:
.-.-tttttttttttttttttttttttt'ﬁittattttttttitittttittttttt'ttttttttﬁ
013230 000004 TST1: SCOPE
3251 013232 112737 000001 001212 MOVB #1,8TESTN
3252 013240 012737 013310 000004 MOV #10% ,ERRVEC
3253 013246 112777 000074 167370 MOVB #74 ,a(CSR ;SET ALL BITS
3254 013254 004737 014310 JSR PC,KLEER ;SET (BIT
3255 013260 005037 001142 CLR $BDDAT
3256 013264 005037 001140 CLR $GDDAY
3257 013270 117737 167350 001142 MOVB a(SR,$BDDAT :STORE CONTENTS OF (SR IN BDDAT
3258 013276 105737 001142 TSTB $BDDAT ;1S CSR CLEAR
23259 013302 001405 BEQ 2% ;YES
3260 013304 104001 EMT 1
3261 013306 000207 RTS PC :FATAL ERROR RETURN TO MONITOR
3262 013310 10¢:
013310 104003 EMT 3
3263 013312 022626 CMP (SP)+,(SP)+ :RESTORE STACK
3264 013314 000207 RTS PC
3265 013316 2%:



MAIN,  MACRO MI113 12-AUG-82
10C(M TEST
3267
3268
013316 000004
3269 013320 112737 000002
3270 013326 012737 000100
3271 013334 113737 030034
3272 013342 004737 015260
3273 013746 104002
3274 013350 005037 001140
3275 013354 004737 015260
3276 013360 104002
3277
3278
3279
013362 000004
3280
3281
3282 013364 112737 000003
3283 013372 012737 000240
3284 013400 113737 030032
2285 013406 004737 015260
3286 013412 104002
3287 013474 005037 001140
3288 013420 004737 015260
3289 013424 104002
3290
3291
3292
3293
013426 000004
3294
3295
3296 013430 112737 000004
3297 013436 012737 000020
3298 013444 113737 030030
3299 013452 004737 015260
3300 013456 104002
3301 013460 005037 001140
3302 013464 004737 015260
3303 013470 104002
3304 013472 005037 001140
3305 013476 112777 000074
3306 013506 142777 000020
3307 013512 013737 002636
013520 005037 003444
013524 005237 003444
013530 023727 003444
013536 001372
013540 005337 003446
013544 001365
3308 013546 117737 167072
3309 013554 132737 000177
3310 013562 001401
3311 013564 104016
3312 013566 004737 014310

09:59 PAGE 22

oon
oo
n) — —
~ P
NS
~or

001212
001140
022724

001212
001140
022724

167140
167132
003446

000007

(e L o)
OO
-— —
—
& &
rnoro

;THIS TEST CHECKS E BIT

é

SEQ 69

EEZ2Z22XA2EE2Z22222202RdRR Rl RRARRR R AR RRRARERSNRN;

1512:

SCOPE
MOVB
MOV
Move
JSR
EMT
CLR
JSR
EMT

;THIS TEST CHECKS M BIT

#2,8TESTN

#EB[T,$GDDAT

M7, EMOX
Sc.axrser
$GDDAT
SC,BITSET

;LOAD $GDDAT WJITH BIT TO BE SET [N (SR
JSET EBIT IN ERROR MESSAGE
;G0 LOAD (SR AND (HK FOR BITS SET

;RETURN HERE IF NO ERROR

A 2222800222008 000l RRRRlRlRRRRRR Rl Rl

1$713:

1574 :

65%:

1%:

SCOPE

JSETTING THE M BIT CAUSES THE F BIT TO BE SER

Movse
MoV
MOv8
JSR
EMT
(LR
JSR
EMT

#3,8TESTN

#MBIT'!FBIT,$GDDAT,;LOAD WITH BITS TO RE SET IN (SR

M6, EM2X
PC,BITSET

$GDDAT
SC.BITSET

;SET ERROR MESSAGE
;LOAD CSR AND VERIFY RESULTS

;RETURN HERE If NO ERROR AND (LR DATA TO BE SET
;RESET CSR TO O AND VERIFY RESULTS

;THIS TEST CHECKS THE D BIT

S iEE 222222222 RR2ARRRARRRARRRARRRRRLRRRRRRRRRRRRdRRRRRRRsR Rl Rl

SCOPE

;CLEARING THE DBIT CAUSES A CLEAR WHICH COULD CAUSE THE
.F BIT TO BE SET

Movs
MOV
Mov8B
JSR
EMT
(LR
JSR
EMT
CLR
MOV8
BICB
MoV
CLR
INC
cMp
BNE
DEC
BNE
MOVB
BITB
BEQ
EMT
JSR

#4,8TESTN
#DBIT,$GDDAT
M5, EM2X
;C.BITSET
$GDDAT
SC.BITSET
$GDDAT

#74 ,9CSR
#DBIT,aCSR
K,ZLOOP
YLOOP

YLOOP
YLOOP,#7
648

LO0P

65%
aCSR,8BDDAT
#177,$8DDAT
1$

16

PC.KLEER

OR MESSAGE
IT

INITIALIZE EXPECTED DATA.
;SET FEW BITS AT (SR
sCLEAR DBIT

JWALT

:CSR =0 ?
;B8R IF YES = ALL Ok

;SET CLEAR IN THE (SR



MAIN,  MACRO M1113  12-AUG-82 09:59 PAGE 23 SEQ 70
10(M TEST

;THIS TEST CHECKS T BIT

Saii22A00822008 ARl RN RRRRRARENRRRARRRRRRARERE]

—

013572 000004 TST5:  SCOPE

013574 112737 000005 (001212 MOvB #5,STESTN

013602 012737 000010 001140 MOV #T811,8G0DAT ;LOAD SGDDAT JITH DATA TO BE SET [N (SR
013610 113737 030026 022724 Mov8 M4, EM2X :SET ERROR MESSAGE

013616 004737 015260 JSR PC,BITSET ;SET AND (CHECK T BIT

013622 104002 gEMT 2

013624 005037 001140 CLR $GDDAT :LOAD SGDDAT WITH O YO BE SET [N (SR
013630 004737 015260 JSR PC,BITSET ;ZERO (SR AND VERIFY RESULTS

013634 104002 EMT 2

013636 004737 015410 JSR PC,CLRINT ;CLEAR ALL INTERRUPT CAUSED BY T BI?

;THIS TEST CHECKS G BIT

A AR RRRAR AR AR ARRRRRRXERRRRAXRRlERR SR X)

013642 000004 1ST6: SCOPE

013644 112737 000006 001212 MOvB #6,$TESTN

013652 012737 000004 Q01140 MOV #GBIT,$GDDAT ;LOAD SGDDAT WITH DATA TO BE SET IN (SR
013660 113737 030024 022724 MOvB M3, EM2X ;FIX ERROR MESSAGE

013666 004737 015260 JSR PC,BITSET ;SET AND (HECK G BIT

0132672 104002 EMT 2

013674 005037 001140 (LR $GDDAT ;LOAD SGDDAT JITH O TO BE SET [N (SR
013700 004737 015260 JSR PC,BITSET sZERO (SR AND VERIFY RESULTS

013704 104002 EMT 2

;THIS TEST (HECKS RBIT

e 222222022222 XARARAA Rl RERRR AR RSRRRRRRRRERRND]

WWINWWINIWNNININ NN NN N NN AW WNIWNN, NN NN W W WIN NN NN NN
WAL AN N NN NN N WIN NN N WWININ NN NN NN NN NN NN NN
NOWVNSWN=SO OONOWNMDSWNI=0000 NOWNSWN=0O0~NOr v

DSBS O NWNWNWWWNNWNWWWNWNWARDND RONMNROTNONNINN) = — —

013706 000004 TST7: SCOPE

013710 112737 000007 001212 Mova #7,$TESTN

013716 012737 000001 001140 MOV #RBIT,S$GDDAT ;LOAD SGDDAT W]TH DATA TO BE SET [N (SR
013724 113737 030022 022724 mMov8 M2 ,EMZX ;SET ERROR MESSAGE

013732 004737 015260 JSR PC,BITSET ;SET BIT IN (SR AND VERIFY RESULTS

013736 104002 EMT 2

013740 005037 001140 (LR $GDDAY ;LOAD SGDDAT WITH O TO BE LOADED INTO (SR
013744 004737 015260 JSR PC,BITSET ;JERQ (SR AND VERIFY RESULTS

013750 104002 EMT 2



MA RO M1113

MAIN,
[OCM TEST

3349
3350
3351
3352
3353
3354
3355

013752
3356 013754
3357 013762
3358 013770
3359 013774
3360 013776
3361 014002
3362 014006
3363 014010
3364 014014
3365 014016
3366 014020
3367 014024
2368 014030
3369 014032
3370 014034
3371 014040
3372 014042

000004
112737
112777
013700
005001
005037
005037
111001
042701
1200C1
001405
110037
110137
104004
005200
122700
001362
004737

000010 001212

000040
002660

001140
001142

177400

001140
001142

000376
014310

166654

12-AUG=-82 09:59 PAGE 24

SEQ

;THIS TEST (HECKS ALL BITS OF DBUS IN A MAINTENANCE MODE.
;IF MBIT IS SET _AND (PU ADDRESSES ANY LOCATION BETWEEN
;171000 AND 171375 [T SHOULD READ BA(K A LOWER

;BYTE OF AN ADDRESS.

BEIEZZEEEEAZASANALRRALARARLRAR R R RERAALE R AR ARR AR RRARERR N

15110

1%:

’%:

SCOPE

MOVB #10,$TESTN
MOVB #MBIT ,a(SR
MOV BASE ,RO

;SET MAINTENANCE MODE

(LR R1

(LR $GDDAT

CLR $BDDAT

MOVB (RO) ,R1 ;READ F]RST ADDRESS
BIC #177400,R1

(MPB RO,R1 ;CHECK [F DBUS=ADDRESS
BEQ 2%

MOVB RO,$GDDAT
MOVB R1,$BDDAT

EMT 4

INC RO

{MPB #376,R0 ;IS IT THE LAST ADDRESS
BNE 1%

JSR PC,KLEER ;CLEAR JOCM

71



OM‘ZN.

MACRO M1113

10(M TEST

3374
3375
3376
3377
3378
3379
3380

3381
3382
3383
3384
3385
3386

3387
3388

3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3.0
3402
3403
3604
3405
3406

3407
3408
3409
3410
3411

014046
014050
014056
014064
014072
014076
014104
014110

F ol ol oW S N aF 2R ol oW oI 3 ol o I L o O N
AORLRLRLRNLRLNLNI RN NNV A
NONO NNV EBNWNMNOND 2O O
OHroOorNNONCOCROD SO

e el el ) ) ) D i) D D Ed el e —d ) d e e e b o b b

000207

022626
104022
000762

12-AUG=82

000011
0146166
000340
000004
014302
000000
014116

000140
002636
003444
003444
003444

003446

166452
000377

000377
001142
003502

000001
166402
000200

014310
000004
000000
014276

09:59 PAGE 25

001212
166564
166560

000004

166516
003446

177777

003502
003502

001140
001142
166406
166374

SE@ 72

LL (HECK MAINTENANCE INTERRUPT
I7T ARE SET JOCM WILL GENERATE AN INTERRUP!
gg& AND [AR WILL HAVE LOWER BYTE

Y Y 222 2222222222222 X222 R22Z2 R 2R R AR R ARl R

?§T11:

5%:

’$:

6%

67%:

8%:

STHIS TEST wli

“1F MBIT & £8B

*AT LOCATION

‘OF CSR ADDRE

$COPE

MOV8 #11,8TESTN
MOV #5$ SVECTO
MOV #PR7,3VECTOA
MOV ERRVEC,~(SP)
MOV #8% ,ERRVEC
MOV #PR0O,~(SP)
MOV #6468, =(SP)
RT]

NOP

MOVB

MOV K,ZLOOP

CLR YLOOP

INC YLOOP

CMP YLOOP, #~1
BNE 65%

DEC ZLO0P

BNE 66%

EMT 4

BR 6%

CMP (SP)+, (SP)+
MOVB S1AR, TEMP
CMPB  #377.TEMP
BEQ 7%

MOV #377,$GDDAT
(LR $BODAT

MOVB TEMP,$BDDAT
EMT 6

BISB #RBIT.aCSR
178 aCSR

8118 #FBIT,aCSR
BEQ 6%

EMT 15

JSR PC,KLEER
MOV (SP)+,ERRVEC
MOV #PRO,~(SP)
MOV #678,-(SP)
RT]

NOP

RTS pC

(MP (SP)+,(SP)+
(M1 22

BR 6%

;SET VECTOR ADDRESS
;SET VECTOR+2 ADDRESS
;;PUSH ERRVEC ON STA(K

;SET PSW TO PRIORITY O

#EBIT!MBIT,a(SR;START INTERRUPT

JWALT

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

;ASSURE HIGH BYTE IS CLEAR
;PREPARE FOR ERROR TYPEOUT

;CLEAR INTERRUPT
;CHECK IF INTERRUPT CLEAR

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



JAIN, BACRO M1113
[OC® TEST

3613 014310

12=AUG-82

000002
002636
003444
003444
003444

003446

000002
002636
003444
003444
003444

003446

0 152777
6 013737
6« 005037
0 005237
023727
001372
005337
001365
152777
013727
005037
005237
023727
001372
005337
0013€5
000207

013737
005037
005237
023727
001372
005337
001365
000207

3614
3615
3416 002636
003444
003444

003444

003446

014450
3417 014452
3418
3419
3420
3621
3622
3423
3424
3425
3626
3627
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438

014454
014460
014464
014472
014500
014504
014510

¢ 166206
0
0
0
0
0
0
014514 0
0
0
0
0
0
0
0

166204
015402
000300
003476
002636
000000
014522

000005
003646

003446
003476

014520
014522
014530
014534
3439 014536
3440 014542
3441 014544

09:59 PAGE 26

166326
003446

000007
1662€4

003446

060007

003446

000200

166174
166170

003446

KLEER:

65%:
6468

£7%:
66%:

DALLY:

65%:
64%:

sNOTE:
LWHICH WILL SET THE FBIT.

SEQ

THE 2ND CLEAR WOU.D RESET THE F

;IN THE EVENT THAT [T DID GET SET

BISB #(BIT, a(SR ;SET C BIT
MOV K,ZLO0P

(LR YLOOP (WAIT

INC YLOOP

(MP YLOOP,#7

BNE 649

DEC ZL00P

BNE 65%

BI58 #CBIT,a(SR :DO IT AGAIN
MOV K,ZLOOP

CLR YLOOP SWALT

INC YLOOP

cmp YLOOP,#7

BNE 66$

DEC ZLO0P

BNE 67%

RTS PC ;AND RETURN
MOV K,ZLOOP

(LR YLOOP SWALT

INC YLOOP

(MP YLOOP,#200

BNE 649

DEC l1.00OP

BNE 65%

RTS PC

73

IN CLEARING THE (SR IT IS NECESSARY TO DO [T 2 TIMES
;THE FIRST CLEAR CAN (AUSE A CHANGE OF STATE [N CERTAIN MOD

U
8

;tittttiittttttQi'ii'itttt'itiitttt'tttt!ttitt'ltttttttt'tttIt't'.t

. "HIS ROUTINE IS USED TO DETERMINE THE VALUE Of K.

; THIS CONSTANT K WILL BE USED IN THE DELAY MA(CRO.

. THE INNER LOOP OF THE DELAY MACRO WILL BE DONE K TIMES,

. EACH INNER LOOP [N THE DELAY MACRO WILL TAKE = 32 MICROSEC.

MASAASLS R AARA SRRl ARR R AR AR AR ARl Rl R RRRRRRR)

K(LOCK:

6%:
’$:

MOV oCLKVC,=(SP) . SAVE OLD VECTOR
MoV dCLKVCA,=(SP) ;SAVE OF PSw

MOV #COUNT ,aCLKV( NEW INTERRUPT VECTOR
MoV #300,aCLKVCA NEW PSW

(LR (LK

(LR K

MOV #PRO,~(SP) JNEW PSW

S?Y #6$,-(SP) JNEw P(

MOV #5,1L00P

INC XLOOoP

BNE 7%

DEC ZLOOP

BNE 7%

TST Lk

SIN
LES
IT

CF



MAIN, MACRO M1113

[0(M TEST

3442
3443

— )

0

Q

0

0

3,646 O
3445

3446 0

3447 0

0

0

0

0

0

0

0

! A I 0¥ Bk e

— b

3448
3449
3450
3457
3452
3453
3454
3455 014654
3456 014660
3457 014662
3458 014664
3459 014666
3460 014672
34661 014674
3462 014702
3663 014706
3464 014772

001420
1046401
000414

000744

005037
022737
001374
005037
005237
022737
001372
005000
012700
006237
005300
005700
001373
005737
003003
012737
012677
012677
000207

(14560

003476
000001

003476
002636
000001

000011
002636

002636

000001
165762
165754

003476

003476

002636

12~AUG~82 09:59 PAGE 26-1

18:

4%:

5%:

BNE
TYPE

.ASCIZ
B8R

CLR
(MP
BNE
CLR
INC
(MP
BNE
CLR
MOV
ASR
DEC
TST
BNE
TST
BGT
MOV
MOV
MOV
RTS

SEQ 74

1%

L65% ;s TYPE ASCIZ STRING
649 ::GET OVER THE ASCIZ
<SCRO><LF>/TURN ON LINE CLOCK./<CR><LF>

6%

CLK

gl,cu :WAIT FOR FIRST CLOCK INTERRUPT
CLK ;

K “STAY IN THIS LOOP FOR 16.3 MSEC
#1,CLK :

#9. R0 ;SET UP FOR 9 SHIFTS RIGHT
K ;DIVIDE k BY 1000

§S ;DON'T LET kx BE = 0 OR LESS THAN 0
K

(SP)+,@8CLKV(A

égP)*,iCLKV(



MAIN, MACRO M1113  12-AUG-82 09:59 PAGE 27 SEQ 75
10CM TEST

3466 014714 F5010:

3667 014714 F5011:

3468 014714 012737 000004 003460 Mov #4 BYTNUM ;# OF BYTES PER MODULE

%298 014722 004737 016044 JSR PC,MONDAT ; SUBROUTINE TO MONITOR DATA (CONTINUOUSLY

3471 014726 F5012:

3472 014726 012737 000002 ., 3460 MOV #2,BYTNUM ;# OF BYTES PER MODULE

%2;2 014734 004737 016044 JSR P( ,MONDAT

3475 014740 F5013:

3476 014740 012737 000001 003460 MOV #1,BYTNUM ;# OF BYTES PER MODULE

gz;g 014746 004737 016044 JSR PC,MONDAT

3479 014752 F6010:

3480 014752 012737 000004 003460 MOV #4 ,BYTNUM; MODULE IS & BYTE LONG

3481 014760 012700 000004 MOV #6 RO ;SET A BYTE (OUNTER

3482 014764 004737 015742 JSR PC,SETPTN

3483 014770 000207 RTS PC

3484

3485 014772 F6012:

2486 014772 F6013:

3487 014772 012737 000001 003460 MOV #1,BYTNUM

3488 015000 004737 015742 JSR PC,SETPTN sROUTINE TO QUTPUT ANY PATTERN TOOUT MODULE

3489 015004 000207 RTS PC

3490

3491 015006 FO015:

3492 015006 F6011:

3493 015006 012737 000002 003460 MoV #2,BYTNUM ;MODULE IS 2 BYTF LONG

3494 015014 004737 015742 JSR PC,SETPTN

3495 015020 000207 RTS PC

3496



.HAIN.

MACRO M1113

[OCM TEST

3498
3499
3500
3501

N NN NN N NN N N N N U N WNAN
(O NV LV RV R RV W RV fV AV VLV, | vVivauovniviou
—d b b b b
OO ~NONN NN

WRONORNONONI PRI N —
OV ~NOVEBWN O

015076

s
o
~no

OO0 OOOOOOOO0O O
Py Qo Shns gy Ghur S G Ghur Qg
WLV, RO LV TV, RV RV LV, W, LV, LV, RV AV, AV, | [V, ]
i md b b b b b —d b e —d b —D
OCOVNVNEEDWWN= =200
S5 ONONONONS~O NS

000207

12-AUG-82

003460
003462
166424
001140

003462

003462
003460

003462
003460

003460
003462
166342
001140

003462

003462
003460

003462
003460

09:59 PAGE 28

001142
001142

003466

001142
001142

003466

TSTBYT:

2%:

1%:

TSTONE :

2%:

1%

SEQ
;THIS SUBROUTINE IS USED TO CHECK IF
;A BITE OF DATA IN $GDDAT=$BDDAT.
;1T CHECKS AS MANY BYTES AS SPECIFIED
.BY BYTNUM
MOV BYTNUM,-(SP) ;2PUSH BYTNUM ON STA(K
MOV TADDR,=(SP) ;;PUSH TADDR ON STACK

MOVB aTADDR,$BDDAT :MOv DATA TO BDDAT
(MPB $GDDAT,$BEDDAT . 1S DATA 0K

BEQ 1%

MOV TADDR, TBADDR

EMY 14

INC TADDR ;NEXT BYTE

DEC BYTNUM

BNE 2%

MOV (SP)+,TADDR ;:POP STACK [NTO TADDR
MOV (SP)+,BYTNUM ..POP STACK INTO BYTAUM
RTS PC

MOV BYTNUM,~(SP) ;;PUSH BYTNUM ON STA(CK
Mov TADDR,=(SP) ;.PUSH TADDR ON STACK

movs aTADDR,$BDDAT ;MOvV DATA TO BDDAT
gng ?gDDAT.SBDDAT ;1S DATA Ok

MOV TADDR, TBADDR

EMT 1

INC TADDR JNEXT BYTE

DEC BYTNUM

BNE 2%

MOV (SP)+ ,TADDR ;;POP STA(CK INTO TADDR
MOV (SP)+,BYTNUM :;POP STACK INTO BYTNUM

RTS PC

76



MAIN. MA(RO M1113  12-AUG-82 09:59 PAGE 29 SEQ
[I0CM TEST
3532 ;THIS SUBROUTINE 1S USED TO SET AS MANY
%g%z ;BYTES AS SPECIFIED BY BYTNUM [N MUT
3535 015166 SETBYT:
015166 013746 003460 MOV BYTNUM, - (SP) ;;PUSH BYTNUM ON STA(K
3536 015172 013746 003467 MOV TADDR,~(SP) ;.PUSH TADDR ON STA(K
3537 015176 113777 001140 166256 1%: MOovB $GDDAT,aTADDR  ;SET DATA [N MUT
3538 015c04 005237 003462 INC TADDR
3539 015210 005337 003460 DEC BYTNUM
3540 015214 001370 BNE 1%
3541 015216 012637 003462 MOV (SP)+,TADDR ;;POP STA(CK INTO TADDR
3542 015222 012637 003460 MOV (SP)+ ,BYTNUM ;:POP STACK INTO BYTNUM
3543 015226 000207 RTS PC



MAIN. MACRO M1113 12-AUG-82 09:59 FAGE 30 SEQ
[0CM TEST

3545

3546 J:THIS ROUTINE IS USED IN S~COMMAND

3547 015230 005004 TABLE: CLR R4

3548 015232 012703 002404 MOV NGENER,R3

3549 015236 022301 3% CMP (R3)+,R1

3550 015240 001404 BEQ 1%

3551 015242 062704 000002 ADD #2 ,Ré

3552 015246 005713 ST (R%)

3553 015250 001372 BNE 3%

3554 015252 010022 1$: MOV RO, (R2)+

3555 015254 010125 MOV R1.(RS)+

3556 015256 000207 RTS PC



MACRO M1113

MAIN.
10CM TEST

3558

3559

3560

3561

3562

3563

3564

3565

3566

3567

3568

3569

3570

3571

3572

3573

3574 015260

3575 015266

3576 015272
015300
015304
015310
015316
015320
015324

3577 015326

3578 015334

3579 015342

3580 015344

3581 015352

3582 015354

3583 015362

3584 015370

3585 015372

3586 015376

3587

3588

3589

3590

3591 015400

3592 015400

3593

3594

3595

3596 015402

3597 015406

3598

113777
005037
013737
005037
005237
023727
001372
005337
001365
117737
023727
001403
023727
001003
142737
123737
001002
062716
000207

000002

005237
000002

001140
001142
002636
003444
003444
003444

003446

165312
001212

001212

000200
001140

000002

003476

165356
003446

000007

001142
000005

000004

001142
001142

12-AUG=-82 09:59 PAGE 31

BITSET:

65%:
64%:

3%:

2%:

1%:

NOCLK:

COUNT:

SEQ 79

;THIS SUBROUTINE LOADS YHE (SR AND VERIFIES THAT THE VALUE SET
;GETS LOADED PROPERLY. IF THE TEST CALLING THIS ROUTINE IS
;;EE;SAPE§(EEST 5, THE ROUTINE CLEARS THE FLAG BIT BEFORE C(HECKING

"PRELOAD

.
.

:RETURNS

MOVB
CLR
MoV
CLR
INC
CMP
BNE
DEC
BNE
MOVB
(MP
8tQ
(MP
BNE
Bi(B
(MPB
BNE
ADD
RTS

S:
$GDDAT <=
$TESTN <=

$BDDAT

[f ERROR -
iF NO ERROR

$GDDAT ,a(SR
$BDDAT
K,ZLOOP
YLOOP

YLOOP
YLOOP,#7
649

ZLOCP

65%
aCSR,$BODAT
STESTN,#5
3%
STESTN,#4
2%
#FBIT,$BDDAT

VALUE TO BE SET IN (SR
THE TEST NUMBER

DATA READ FROM (SR
THE ROUTINE RETURNS
THE ROUTINE RETURNS+2

;LOAD TESTED BIT

SWAILT

;READ (SR

;1S THIS TEST 5

;BRANCH IF YES

;IS THIS TEST 4

;B8R IF NO

JEAECUTE IF TEST & OR TEST S

$GDDAT,$BDDAT : COMPARE THEM

1%
#2,(SP)
PC

sNO ERROR

;THIS IS INTERRUPT RUTINE FOR LINE (CLOCK
;WHEN DIJAGNOSTIC DOES NOT USE IT

RT]

sTHIS IS INTERRUPT RUTINE FOR CLOCK TO COUNT TICKS

INC
RTI

(LK



LMAIN,  MACRO MI113 12-AUG-8¢

[0CM TEST

3600

3601

3602 015410 013737

3603 015416 005037

3604 015422
015422 013737
015430 005037
015434 005237
015440 Q23727
015446 001372

015450 005337
015454 001365
3605 015456 132777
3606 015464 001417
3607 015466 117737

3608 015474 152777
3609 015502 105777
3670 015506 005237
3611 015512 032737
3612 015520 001740
3613 015522 104023
3614 015524 000207
3615

3616

3617

3618

3619

3620 015526 132737
3621 015534 001025
3622 015536 117746
3623 015542 042716
3624 015546 122716
3625 015552 001007
3626 015554 004737
3627 015560 012737
3628 015566 000137
3629 015572 122716
3630 015576 001003
3631 015600 022626
3632 015602 000177
3633 015606 005726
3634 015610 000207
3635

3636

3637 015612 004737
3638 015616 000002

002660
003602

002636
003444
003444
003444

003446
000200

165154
000001
166072
003602
000400

000001

163420
000200
000003

014310
007606

007240
000001

166044

015526

09:59 PAGE 32

003600
003446
000001
165160
003600

1651472

003602

001226

000004

CLRINT:
2%:

65%:
64%:

1%:

CNTR(C :

1%.

’%:
3%:

KBINT:

SEC

;THIS SUBROUTINE CLEARS UNEXPECTED INTERRUPTS FROM DBUS

MOV
CLR

MOV
CLR
INC
CMP
BNE
DEC
BNE
BITB
BEQ
MOV8B
B158
1STB
INC
BIT
BEQ
EMT
RTS

BASE ,TEMP3 ;INITIALIZE BASE ADDRESS
TEMP4

K,ZLOOP

YLOOP CWALT

YLOOP

YLOOP, #1

649

ILO0P

65%

:;BIT.QCSR ;IS INTERRUPT PENDING?

:NO
alAR,TEMP3
#RBIT,3CSR
aTemp3
TEMP4
¥B1T8, TEMPL
2%

23
PC

;THIS SUBROUTINE CHECKS FOR CONTROL (

BITB
BNE
MOVB
BIC
(MPB
BNE
JSR
MOV
JMP
(MPB
BNE
CMP
JMP
TST
RTS

JSR
RT!

#BITO, SENV ;ARE WE UNDER APT ?
3% s YES ,BRANCH
a$TKB,~(SP)

#BIT7,(SP) ;CLEAR PARITY BIT
qé,(SP) ;CONTROL C?

;NO
PC,KLEER
#TMOVEC ,ERRVEC
MONIT
#1,(SP)
2%

(SP)+,(SP)+
oRE TURN
(SP)+

PC

PC,CNTRC

80



MAIN, MACRO M1113  12-AUG-B82 09:59 PAGE 33 SEQ
[OCM TEST

2640 ;THIS SUBROUTINE 1S USED IN THE LOOP TEST

ggz; ;AND IT IS SIMILAR TO THE TSTBYT ROUTINE

3643 015620 (HKBYT:

015620 013746 003510 MOV TEMP1,=(SP) ::PUSH TEMP1 ON STA(CK

3644 015624 013746 003460 MOV BYTNUM,=(SP) ::PUSH BYTNUM ON STA(CK

3665 015630 117737 165654 001142 2%: MOVB aTEMP1,$BDDAT  ;READ DATA FROM [NPUT MODULE

3646 015636 123737 001140 001142 (MPB $GDDAT,$BDDAT

3647 015644 001410 BEQ 1%

3648 015646 013737 003462 003466 MOV TADDR, TBADDR

3649 015654 012637 003460 MOV (SP)+ BYTNUM ;;POP STACK INTO BYTNUM

3650 015660 012637 003510 MOV (SP)+,TEMPT ;:POP STACK INTO TEMP1

3651 015664 000207 RTS PC :ERROR

3652 015666 005237 003510 1%: INC TEMP1 ;GO TO NEXT BYTE

3653 015672 005337 003460 DEC BYTNUM

3654 015676 001354 BNE 2%

3655 015700 012637 003460 MOV (SP)+,BYTNUM ;:POP STACK INTO BYTNUM

3656 015704 012637 003510 MOV (SP)+_ TEMPT ;sPOP STACK INTO TEMP1

3657 015710 06271¢ 00C002 ADD #2,(R6) :BYPASS ERROR [N MAIMLINE CODE

3658 015714 000207 RTS PC

3659

3660

3661

3662 ;THIS SUBROUTINE STARTS CONVFRSION

3663 ;THIS SUBROUTINE WAITS FOR A <CR> AND

3664 ;MONITORS CNTRLC

3665 015716 104406 CRTST: RDCHR

3666 015720 012637 003566 MOV (SP)+,ANSW ; SAVE ANSWER

3667 0157246 004737 015526 JSR PC,CNTRC JCONTROL C ?

3668 015730 122737 000015 003566 (MPB #15,ANSW ;A <CR> ?

3669 015736 001367 BNE CRTST :WRONG CHARACTER, JUST wAlT

3670 015740 000207 RTS PC

3671



MAIN.  MACRO M1113 12-AUG-82
[ocM TEST
3673
3674
3675
3676
3677 015762 142777 000020
3678 015750 142777 000004
3679 015756 104401 032363
3680 015762 104410
3681 015766 012637 001140
3682 015770 113777 001140
3683 015776 005237 003462
3684 016002 005337 003460
3685 016006 001415
3686 016010 104401 035560
3687 016014 104410
3688 016016 012637 001140
3689 016022 113777 001140
3690 016030 005237 003462
3691 016034 005337 003460
3692 016040 001363
2693 016042 000207
3694
3695
3696
3697
3698 016044 005001
2699 016046 013700 003460
3700 016052 005300 )
3701 016056 117737 165402
3702 016062 005701
3703 016064 001016
3704 016066 117760 165370
3705 016074 013746 003462
016100 104402
3706 016102 104401 032677
3707 016106 013746 001140
016112 104402
3708 016114 104401 031400
3709 016120 000404
3710 016122 123760 001140
3711 016130 001356
3712 016132 005237 003462
3713 016136 (005700
3714 016140 001344
3715 016142 163737 003460
3716 016150 004737 015526
3717 016154 012701 000001
3718 016160 000732

09:59 PAGE 34

164674
164666

165464

165432

001140

003452

003452

003462

SETPTN:

1%:

2%:

MONDAT :
6% :
5¢:
1¢:

2%:

6%:
3s%:

SEQ

;TH]S SUBROUTINE ALLOWS FIELD ENGINEER TO SELECT ANY
;DATA PATTERN FOR OUTPUT MODULES

BI(B
BI(B
TYPE
RDOCT
MOV
MOVB
INC
DEC
BEQ
TYPE
RDOCT
MOV
Movs
INC
DEC
BNE
RTS

#DBIT,aCSR
#GBIT,aCSR
,MASS19

(SP)+,$GDDAT
$GDDAT ,aTADDR
TADDR

BYTNUM

’$

LMASS71

(SP)+,$GDDAT
$GDDAT ,aTADDR
TADDR

BYTNUM

1$

PC

sSELECT A DATA PATTERN

;.POP STACK INTO S$GDDAT
;OUTPUT PATTERN TQ MODULE

;.P0°® STACK INTO $GDDAT
;OUTPUT PATTERN TO MODULE

;THIS SUBROUTINE IS USED IN FIELD TEST TO CONTINUOUSLY
;MONITOR DATA FROM [NPUT MODULE.DATA IS PRINTED ONLY
;DURING FIRST PASS UNLESS THERE IS A CHANGE IN THE DATA

CLR
MOV
DEC
MOVB
TST
BNE
MOVB
MOV
TYPOC
TYPE
MOV
TYPOC
TYPE
BR
(MPB
BNE
INC
TST
BNE
SUB
JSR
MOV
BR

R1 :CLEAR PASS REGISTER
EETNUH,RO :# OF BYTES PER MODULE
8TADDR,$GDDAT :STORE DATA

R1 ;IS IT FIRST PASS?

4% :NO

aTADDR,DBUFF (RO)
VADDR,=(SP)

.STORE DATA [N TABLE
;. SAVE TADDR FOR TYPEOQUT

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

82

JMASS27 ;COLON & TAB
$GDDAT ,-(SP) ::;SAVE $GDDAT FOR TYPEOQUY
;.60 TYPE-~OCTAL ASCIIC(ALL DIGITS)
3:ASSO ;CR B LF
ggDDAT.DBUFF(RO) s ;ANY CHANGE [N DATA ?
;Y
TADDR ;G0 TO NEXT BYTE IN MODULE
RO :LAST BYTE IN MODULE ?
5% ;NO
BYTNUM, TADDR ;RESTORE ADDRESS OF MuT
PC,CNTRC ;TYPE CONTROL C TO RETURN TO MONITOR
¥1,R1 :NEW PASS

6%



MAIN,

MACRC M1113

[0(M TEST

3720
3721
3722
3723
3724
3725
3726
3727

7729

3730

240
242
246
250

402
406
612
420

elalelelelsleleleleloleololelelololeololelolelelelololo)
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004737
020127
001161
012737
012737
004737
013737
005037
005237
023727
001372
0053%7
001365
012737
004737
104021
012737
012737
004737
013737
005037
005237
023727
001372
005337
001365
012737
004737
104021
012737
012737
004737
013737
005037
005237
023727
001372
005337
001365
012737
004737
104021
012737
012737

12=-AUG-82

014310
000141

000125
000004
015166
002636
003444
003444
003444

003446

000004
015620

000252
000004
015166
002636
003444
003444
003444

003446

000004
015620

000377
000004
015166
002636
003444
003444
003444

003446

000004
015620

000000
000004
015166
002636
003444
003444
003444

003446
000004

09:59 PAGE 35

001140
003460
003446

001777

003460
001140
003460
003446

001777

003460
001140
003460
003446

001777

003460
001140
003460
003446

001777

G03460

LOPTST:

65%:
64%:

67%:
66%:

69%:
68%:

71%:
70%:

;THIS SUBROUTINE IS USED TO WRAP AROUND DATA °'°LOQOP TEST''

JSR
(MP
BNE
MOV
MOV
JSR
MOV
CLR
INC
(MP
BNE
DEC
BNE
MOV
JSR
EMT
MOV
MOV
JSR
MOV
(LR
INC
CMP
BNE
DEC
BNE
MoV
JSR
EMT
MOV
MOV
JSR
MOV
(LR
INC
(MP
BNE
DE(
BNE
MOv
JSR
EMT
MOV
MOV
JSR
MOV
(LR
INC
(MP
BNE
DEC
BNE
MOV

PC,KLEER

R1,#141 ;IS IT M5010?

1%
#125,8GDDAT
#4 ,BYTNUM
PC,SETBYT
K,lLOCP
YLOOP

YLOOP
YLOOP,#1777
648

ZLO0P

65%

#4 ,BYTNUM
PC,CHKBYT
21
#252,8GDDAT
a4 BYTNUM
PC,SETBYT
K,ZLOOP
YLOOP

YLOOP

YLOOP #1777
66%

LO0P

67%

44 ,BYTNUM
PC,CHKBYT

21
#377,$GDDAT
#4 ,BYTNUM
PC,SETBYT
K,ZLOOP
YLOOP

YLOOP
YLOOP, #1777
68$

ZLO0P

69%

84 ,BYTNUM
PC.CHKBYT
21
#0,8GODAT
#4.BYTNUM
PC,SETBYT
K,ZLOOP
YLOOP

YLOOP
YLOOP, #1777
70%

ZL00P

71
#4,BYTNUM

JYES

:OUTPUT DATAT PATTERN
JWALT

;COMPARE DATA

JOUTPUT DATAT PATTERN
JWALT

. COMPARE DATA

;0UTPUT DATAT PATTERN
JWALT

. COMPARE DATA

;OUTPUT DATAT PATTERN
JWAIT

SEQ

83



AN,

MACRO M1113

(0(M TEST

373
3732

3733

3734

3736

01€526
016£32
016534
016536
016536
016544
016552
016556
016564
016570
016574
016602
016604
016610
016612
016620
016624
016626
016634
016642
16646
016654
016660

004,37
104021
000560

012737
012737
00473%7
0137%7
005037
005237
023727
001372
005337
001365
012737
004737
104021
012737
012737
004737
013737
005037
005237
023727
001372
005337
001365
012737
0064737
104021
012737
01273%7
004737
013737
005037
005237
023727
001372
005337
001365
01273%7
004737
104021
012737

12-AUG-8¢

015620

000125
000002
015166
002636
003444
003444
003444

003446

000002
015620

000252
000002
015166
002636
003444
003444
003444

003446

000002
015620

000377
000002
015166
002436
003444
003444
003444

003446

000002
015620

000000
000002
015166
002636
003444
003444
003444

003446

200002
015620

09:59 PAGE 35-1

001140
003460
003446

001777

003460
001140
003460
003446

001777

003460
001140
003460
003446

001777

003460
001140
003460
003446

001777

003460

1%:

75%:
74%:

77%:
76%:

79%:
78¢%:

JSR
EmT
BR

MOV
MCV
JSR
MOV
(LR
INC
(MP
BNE
DEC
BNE
MOV
JSR
EMT
MOV
MOV
JSR
MOV
(LR
INC
(mMp
BNE
DEC
BNE
MOV
JSR
EMT
MOV
MOV
JSR
MOV
(LR
INC
(MP
BNE
DEC
BNE
Mov
JSR
EMT
MOV
MOV
JSR
MOV
CLR
INC
CMP
BNE
DEC
BNE
MOV
JSR
EMT
RTS

P(,CHKBYT
21
2%

#125,8GDDAT
#2,8YTNUM
PC,SETBYT
K,ZL00P
YLOOP

YLOOP

YLOOP #1777
72%

JLOOP

73%

#2 ,BYTNUM
PC,CHKBYT
21

#252 ,8GDDAT
#2 ,BYTNUM
PC,SETIBYT
K,ZLO0P
YLOOP

YLOOP
YLOOP, #1777
74%

JLOOP

75%

#2 ,BYTNUM
PC,CHKBYT

21

#377 ,$GDDAT
#2 ,BYTNUM
PC,SETBYT
K,ZLOOP
YLOOP

YLOOP
YLOOP , #1777
76%

LOOP

77%
#2,BYTNUM
P(,C(HKBYT
21

#0,8GDDAT
#2,BYTNUM
PC,SETBYT
K,2L00P
YLOOP
YLOOP
YLOOP, #1777
78%

IL00P

79%

#2 ,BYTNUM
Sg,curavr

P(

; COMPARE DATA

:OUTPUT DATAT PATTERN
(WALT

; COMPARE DATA

:0UTPUT DATAT PATTERN
JWALT

;COMPARE DATA

:OUTPUT DATAT PATTERN
WALT

; COMPARE DATA

;OUTPUT DATAT PATTERN
SWALT

; (OMDARE DATA

SEQ

84



MALIN, MACRD M1113
I0(m TEST

37%7
31738

12=-AuG=82 09:59

PAGE 35-2

SEQ

85



MAIN,  MA(RC M1113 12-AUG-82 09:59 PAGE 36 SEQ 86
[C(M TEST
%;29 ;THIS SUBROUTINE SETS UP ADCRESSES FOR A/D AQ14
3742 017100 013737 003462 003614 ADADDR: MOV TADDR,LBYTE
3743 017106 013746 003462 mov TADDR,=(SP) ;:PUSH TADDR ON STA(K
3744 017112 013737 003462 003616 mMov TADDR,HBYTE
3745 017120 005237 003616 INC HBYTE
3746 017124 013737 003616 003610 MOV HBYTE,STATY
37647 017732 005237 003610 INC STAT
3748 017136 013737 003610 003612 MOov STAT1,STAT?
3749 017144 005237 003612 INC STAT?
3750 017150 013737 003462 003466 MOv TADDR, TBADDR
3751 017156 013746 000004 MOV ERRVE(C ,=(SP) s sPUSH ERRVEC ON STACK
3752 017162 012737 017236 000004 MOV #18 ERRVEC
3753 017170 105777 164420 TST8 aLBYTE
3754 0171764 005237 003462 INC TADDR
3755 017200 105777 164412 TST8 aHBYTE
3756 017204 005237 003462 INC TADDR
3757 017210 105777 164374 1ST8 8STATY
3758 017214 005237 003462 INC TADDR
3759 017220 105777 164366 rsT8 aSTATZ
7760 017224 2$:
017224 012637 000004 MOV (SP)+ ERRVEC ;.POP STACK [°TO ERRVEC
3761 017230 012637 003462 MOV (SP)+ _TADDR :.POP STA(CK INTO TADDR
%;g% 017234 000207 RTS PC
3764 (017236 022626 1$: CMP (SP)+,(SP)+
3765 017240 104026 EMT 26
3766 017242 012737 007606 000004 MoV # TMOVEC ,ERRVEC(
3767 017250 005205 INC RS
3768 017252 000764 BR 2%
7%
3771 017254 152777 000004 163362 GCODE: BISB #GBIT,a(SR LOAD GBITE WITH GENERIC CODE
3772 017262 117737 164322 003606 MOVB aSTAT1,GBITE
3773 017270 042737 177400 003606 BIC #177400,GBITE
3774 017276 142777 000004 163340 BI(B #GBIT,aCSR
3775 017304 000207 RTS PC
3776 sTHIS SUBROUTINE RUNS A TEST AND CHECKS SW13 AND Swl4
3777 017306 005037 001214 SWLOOP: CLR $PASS
3778 017312 011637 003506 MOV (SP), XXX ;GET SUBR ADDR
3779 017316 017737 164164 003506 MOV @XXX , XXX ;ANOTHER LEVEL OF DEFERRED
3780 017324 004777 164156 18: JSR PC,aXXX
3781 017330 005237 001214 INC $PASS
3782 017334 023737 001214 002662 (MP $PASS,PASONT
3783 017342 001370 BNE 1%
3784 017344 032777 020000 161602 BIT #BIT13,a5WR
3785 017352 001007 BNE 2%
3786 017354 104401 001203 TYPE ,SCRLF
3787 017360 013748 002662 Mov PASCNT ,=(SP) s JSAVE PASCONT FOR TYPEQUT
017364 104402 TYPOC ::60 TYPE==OCTAL ASCII(ALL DIGITS)
3788 017366 104401 030040 TYPE MU
7789 017372 032777 040000 161554 2%: BIT #B1T14,8SWR
3790 017400 001342 BNE SwLOOP
3791 017402 062716 300002 ADD n2,(R6) ;ADVANCE RETURN ~(
3792 017406 000207 RTS PC

3793



MAIN,  MACRO MI113 12-AUG-82 09:59 PAGE 37 SEQ 87
SCOPE HANDLER ROUTINE
3795 .SBTTL SCOPE HANDLER RCUTINE

R I222222232222223222223 2222002222222 02 Rl il Rl )

;*THIS ROUTINE (ONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
;*AND LOAD THE TEST NUMBER($TSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
;*AND LOAD THE ERROR FLAG ($ERFLG) INTO DISPLAY<15:08>

;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

:*SW09=1 LOOP ON ERROR
;+SW08=1 LOOP ON TEST IN SWR<7:0>
;eCALL
o SCOPE ::SCOPE=]0T
017410 $SCOPE:
;HnaadSTART OF CODE FOR THE XOR TESTER#NAAN
017410 000416 $XTSTR: BR 6% :21F RUNNING ON THE “'XOR'' TESTER (HANGF
::THIS INSTRUCTION TO A "NOP'" (NOP=240)
0176412 013746 000004 MOV A#ERRVEC,~-(SP) ::SAVE THE CONTENTS OF THE ERROR VECTOR
C17416 012737 017436 000004 MOV #5% ,a#ERRVEC ::SET FOR TIMEOUT
017424 005737 177060 TST a#177060 ;. TIME OUT ON XOR?
017430 012637 000004 MOV (SP)+,3#ERRVEC ;;RESTORE THE ERROR VECTOR
017434 000446 BR $SVLAD ;260 TO THE NEXT TEST
017436 022626 5¢%: (MP (SP)+,(SP)+ ::CLEAR THE STACK AFTER A TIME OuT
017440 012637 000004 MOV (SP)+,a#ERRVEC ;;RESTORE THE ERROR VECTOR
017444 (000434 BR 4 3 ;;LO0OP ON THE PRESENT TEST
017446 6% ::#HAMNEND OF CODE FOR THE XOR TESTERAAANAN
017446 032777 000400 161500 BIT #B81708,aSwR ::LOOP ON SPEC. TEST?
017454 001421 BEQ 2% ;:;BR IF NO
017456 005046 CLR -(SP) ;;CLEAR A TEMP. LOCATION
017460 117716 161470 Mov8s aSWR, (SP) :;PICKUP THE DESIRED TEST NUMBER
017464 001414 BEQ 8% ::BRANCH [F BAD TEST NUMBER IN SWR
017466 022716 000011 CMP #11, (SP) ;;CHECK THE NUMBER [N THE SWR
017472 002411 BLT 8% :;BRANCH IF TEST NUMBER IS OUT OF RANGE
0174764 011637 (001116 MOV (3P),$TSTNM :;UPDATE THE TEST NUMBER
017500 005316 DEC (SP) : :BACKUP BY ONE
017502 006316 ASL (SP) ; ;SCALE THE TEST NUMBER AS AN INDEX
017504 062716 017622 ADD #SSWOBTBL, (SP) ;;FORM THE ADDRESS OF TEST POINTER
017510 013637 001122 MOV d(SF)+,S$LPADR ;;SET LOOP ADDRESS TO DESIRED TEST
017514 000434 BR $OVER ::G0 LOOP ON THE TEST
017516 005726 8%. TST (SP)+ ::CLEAN THE BAD TEST NUMBER OFF OF THE STA(K
017520 105737 Q01117 2%: T1S18 $ERFLG ;;HAS AN ERROR OCCURRED?
017524 001412 BEQ $SVLAD ;:BR IF NO
017526 032777 001000 161420 BIT #B1709,aSwWR ;:LO0P ON ERROR?
017534 001404 BEQ 4% ;:BR IF NO
017536 013737 001124 001122 7%: MOV SLPERR,$LPADR ;;SET LOOP ADDRESS TO LAST SCOPE
017544 (000420 BR $OVER
~17546 105037 001117 4% CLRB $ERFLG ;;ZERDO THE ERROR FLAG
017552 105237 001116 $SVLAD: IN(B $TSTNM ;s COUNT TEST NUMBERS
017556 113737 001116 001212 MOVB $TSTNM,STESTN ;;SET TEST NUMBER IN APT MA[(BOX
017564 011637 001122 MOV (SP),$1 PADR ::SAVE SCOPE LOOP ADDRESS
017570 011637 001124 MOV (SP) ,SLPERR ;:SAVE ERROR LOOP ADDRESS
017574 005037 001174 CLR $ESCAPE ::CLEAR THE ESCAPE FROM ERROR ADDRESS
017600 112737 000001 001131 MOVB #1,8ERMAX :;ONLY ALLOW ONE(1) ERROR ON NEXT TEST
017606 013777 001116 161342 $OVER: MOV $TSTNM,aDISPLAY ;;DISPLAY TEST NUMBER
017614 013716 001122 MOV $LPADR, (SP) ;:;FUDGE RETURN ADDRESS
017620 000C02 RT] ;:FIXES PS
017622 $SWO8TBL :
000011 .REPT $TN-1
017622 013232 .WORD TST142 ::STARTING ADDRESS OF TEST 1
017624 013320 .WORD TST2+¢2 :;STARTING ADDRESS OF TEST 2
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017626 013,64 .WORD TST342 ::STARTING ADDRESS OF TEST 3
017¢30 013430 .WORD TST4e? ::STARTING ADDRESS OF TEST 4
017632 013574 .WORD TST5¢2 ::STARTING ADDRESS OF TEST §
017634 013644 .WORD  TST6+2 :;STARTING ADDRESS OF TEST 6
017636 013710 .WORD 1ST7¢2 ;:STARTING ADDRESS OF TEST 7
017640 013754 .WORD  TST10+? ::STARTING ADDRESS OF TEST 10
017642 (C14050 .WORD TST11¢2 ::STARTING ADDRESS OF TEST N1
3796 LSBTTL INTEGER MULTIPLY ROUTINE
".'tI"Q.Q'ﬁ*.iﬁ'."t""***""t*"'*“'.iﬁti‘l.'t'ﬁ."'ﬁ'ﬁ..ﬁ..ﬁiQi.
;2 CALL
;o MOV MULTIPLER,=-(SP)
oY MOV MULTIPLICAND,=(SP)
J* JSR PC,a#8MULT
[ RETURN ;;PRODUCT IS ON THE STA(CK
M STACK PRODUCT
A ceaewe 2 eaeeoeosees
oW TOP LSB'S
o +2 MSB'S
017644 $MULT:
017644 010046 MOV RO,=(SP) ;;PUSH RO ON STA(K
017646 010146 MOV R1,=-(SP) ;:;PUSH RT ON STACK
017650 010246 MoV R2,-(SP) ::PUSH R2 ON STACK
017652 005046 CLR -(SP) ;:CLEAR THE SIGN KEY
017654 016601 0006012 MOV 12(SP) R ::GET THE MULTIPLICAND
017660 100002 BPL 18 ::BR IF PLUS
017662 005216 INC (SP) ;:SET THE SIGN KEY
017664 005401 NEG R1 ::MAKE THE MULTIPLICAND POST]VE
017666 016602 000014 1%: MOV 14 (SP) ,R2 :;GET THE MULTIPLIER
017672 100002 BPL 2% ::BR IF PLUS
017674 005316 DEC (SP) ::UPDATE THE SIGN KEY
017676 005402 NEG R2 :;MAKE THE MULTIPLIER POSTIVE
017700 012746 000021 2%: MOV #17,.,-(SP) ;SET THE LOOP COUNT
017704 005000 CLR RO ::SETUP FOR THE MULTIPLY LOOP
017706 103001 3%: BCC 4% ::DON'T ADD IF MULTIPLICAND = O
017710 060200 ADD RZ,RO
017712 006000 4% ROR RO ::POSITION THE PARITIAL PRODUCT AND
017714 006001 ROR R1 ::THE MULTIPLICAND
017716 005316 DEC (SP) ::HAS ALL BITS OF THE MULTIPLICAND BEEN DONE?
017720 001372 BNE 3% ;:BR IF NO
017722 022616 (MP (SP)+, (SP) ;;SHOULD PRODUCT BE NEGATIVE?
017724 001403 BEQ 5% ;G0 TO EXIT IF NO
017726 (005400 NEG RO ;:YES==S0 MAKE IT SO
017730 005401 NEG R1
017732 005600 SB( RO
017734 005726 5%: TST (SP)+ ::CLEAR SIGN INFO. OFF OF STACK
017736 010066 000012 MOV RO,12(SP) ;;PUT THE PRODUCT ON THE STA(CK (MSB'S)
017742 010166 000010 MoV R1,10(sSP) ;:LSB'S
017746 012602 MOV (SP)+,R2 ;;POP STACK INTO R?
017750 012601 MOV (SP)+,R1 ;;POP STACK INTO R1
017752 012600 MOV (SP)+,RO ;;POP STACK INTO RO
017754 (000207 RTS PC
3797 LSBTTL TTY INPUT ROUTINE
,"'.*..*Qﬁ"*'.Q..i"“'“"‘"*'.‘i""“'"".i“'..t“.".'ti""'
.ENABL LSB
.DSABL LSB

""tt‘.‘i.ti'.tttt'."i'iii'!t"'!'t'tt'tt'tﬁtQi'lt"'i"""tt'!'
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TTy INPUT ROUTINE

;*THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

;(CALL:
o RDCHR ;2 INPUT A SINGLE CHARACTER FROM THE TTY
‘e RETURN HERE ::CHARACTER IS ON THE STA(CK
o ;;WITH PARITY BIT STRIPPED OFF
017756 011646 $RDCHR: MOV (SP),-(SP) ::PUSH DOWN THE PC
017760 016666 000004 000002 MOV L(SP) ,2(SP) ;:SAVE THE PS
017766 132737 000100 001227 BITB NAPTSPOOL ,$ENVM ; ;UNDER APT (COMM MODE?
017774 001622 BEQ 1% : ;NO,BRANCH
017776 105777 161356 TSTB  QSAPTPIR *.CHAR IN BUFFER ?
020002 001011 BNE 5% ;. YES ,BRANCH
020004 005737 001206 7% : ST $MSGTYP S.1S APT STILL BUSY ?
020010 001375 BNE 7¢ ;:YES,BRANCH
020012 012737 000010 001206 MOV #10,8MSGTYP S ASK APT FOR A RESPONSE
020020 005737 001206 6% : ST $SMSGTYP *HAS APT ANSWERED ?
020024 001375 BNE 6% : :NO,BRANCH
020026 117766 161326 000004 58%: MOVB  aSAPTPTR,4(SP) ::GET A CHARACTER
020034 005237 001360 INC $SAPTPTR S BUMP BUFFER POINTEP
020040 000430 BR 3¢ - :BRANCH AND FINISH UP
020042 105777 161112 1% TST8 asTKS S WAIT FOR
020046 100375 BPL 1% S:A CHARACTER
020050 117766 161106 000004 MOVB  a$TKB,4(SP) “ READ THE TTY
020056 042766 177600 000004 BIC #AC<1P7>,4(SP)  ::GET RID OF JUNK If ANY
020064 026627 000004 000023 CMP 4(SP), 423 <:IS IT A CONTROL=S?
020072 001013 BNE 43 *:BRANCH IF NO
020074 105777 161060 2$: TST8  a$TKS S WAIT FOR A CHARACTER
020100 100375 BPL 2% 1 LOOP UNTIL ITS THERE
020102 117746 161054 MOVB  a$TKB,=-(SP) :.GET CHARACTER
020106 042716 177600 BIC #°C177. (SP) “IMAKE IT 7-BIT ASCII
020112 022627 000021 CMP (SP)+,#21 S:1S IT A CONTROL-Q?
020116 001366 BNE 2% ;2IF NOT DISCARD IT
020120 000750 BR 1% ::YES, RESUME
020122 026627 000004 000140 3%: CMP L(SP) , 4140 ::1S IT UPPER CASE?
020130 002407 BLT 4% . :BRANCH IF YES
020132 026627 000004 000175 CMP 4L(SP), 4175 2:IS IT A SPECIAL CHAR?
020140 003003 BGT 4% . :BRANCH IF YES
020142 042766 000040 000004 BIC #40,4(SP) “MAKE IT UPPER CASE
020150 000002 4%: RT] ©:G0 BACK TO USER
BE 3422232222232 AX 22222 SRR R R REES R AR RS RR RN N
“+THIS ROUTINE WILL INPUT A STRING FROM THE TTY
SeCALL:
:* RDLIN :;INPUT A STRING FROM THE TTY
it RETURN HERE * ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
. ::TERMINATOR WILL BE A BYTE OF ALL 0°'S
020152 010346 SRDLIN MOV R3,-(SP) ::SAVE R3
020154 012703 001236 1% MOV #SAPTBUF ,R3 ::STARTING ADDRESS OF BUFFER
020160 005023 11%: CLR (R3) + ::CLEAR LOCATION
020162 022703 001306 CMP #SAPTBUF +40.,R3 ;;END OF BUFFER ?
020166 101374 BHI 11$ < *NO,BRANCH
020170 012737 001236 001360 MOV #SAPTBUF ,SAPTPTR: : INIT BUFFER POINTER
020176 012703 020302 MOV #S$TTYIN,R3 . :GET ADDRESS
020202 022703 020312 2% : CMP #STTYIN+8.,R3  ::BUFFER FULL?
020206 101405 BLOS (% S:BR IF YES
020210 104406 RDCHR ©:GO READ ONE CHARACTER FROM THE TTY
020212 112613 MOVB (S R3) S GET CHARACTER
020214 122713 000177 10%: CMPB Pa R3) S1IS IT A RUBOUT
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020¢20
020222
020226
020230
020234
020240
020244
020246
020252
020256
020260
020262
020270
020276
020300
020301
020302
020312
020315
020317
020322
020324
020327
020332
020335
020340
020343

020346
020350
020356
020360
020362
020364
020366
020370
020374
020376
020400
020402
020404
020410
020412
020416
020420
020422

001003
1064401
000752
111337
106601
122723
001356
105063
104401
012603
011646
016666
012766
000002

006301
006102

21202

020300
020300
000015

177777
001204

000004
020302

000
107
000
012
122
040
040
127
040

000004

020474

000060
200067

000002
000004

015
015

123
040
000
116
040
000

000002
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BNE 3%

6%: TYPE , $QUES
BR '

3%: MOVB (R3),9%
TYPE .98
(MPB #15, (R3)+
BNE 2%
CLR8 -1(R3)
TYPE JSLF
MOV (SP)+,R3
MOV (SP),=(SP)
MOV 4(SP),2(SP)
MOV #STTYIN,L(SP)
RTI

9%: BYTE O
.BYTE 0

$TTYIN: .BLkB 8

SCNTLU: .ASCIZ /*Uu/<15><12>
SCNTLG: .ASCIZ /4G/<15><12>
$MSWR: .ASCIZ <15><12>/SWR =

$MNEW: LASCIZ / NEw =/

SEQ 90

;1SKIP IF NOT

;:TYPE A '

;;CLEAR THE BUFFER AND LOOP
;;ECHO THE CHARACTER

;;CHECK FOR RETURN

;;LOOP IF NOT RETURN

;:CLEAR RETURN (THE 15)

;. TYPE A LINE FEED

;;RESTORE R3

;s ADJUST THE STACK AND PUT ADDRESS OF THE
‘. FIRST ASCII CHARACTER ON T

:;RETURN

::STORAGE FOR ASCII CHAR. TO TYPE
;. TERMINATOR

;;RESERVE 8 BYTES FOR TTY [NPUT
;:CONTROL "'V

::CONTROL ''G"

.SBTTL READ AN OCTAL NUMBER FROM THE TTY

B2 2223223223330 23322220020232AR0RR0R0di iR RLRRRRRRRRRRRRRE R

“eTHIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND

;*(HANGE IT TO BINARY,

;*THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
:¢OCTAL DIGITS. IF AN ILLEGAL CHARACTER IS READ A ° WILL BE TYPED

:«FOLLOWED BY A CARRIAGE RETURN-
;*THEN BE RETYPED. THE INPUT IS

;+CALL:

A RDOCT

M RETURN HERE

‘%

$RDOCT: MOV (SP),=(SP)
MOV 4 (SP),2(SP)
MOV RO,-(SP)
MOV R1,-(SP)
MOV R2.=-(SP)

1%: RDLIN
MOV (SP)+,RO
MOV RO,5%
CLR R1
CLR RZ

2%: MOVB (RQ)+,=-(SP)
BEQ 3%
(MPB #'0, (SP)
BGT 4%
(MPB #'7,(SP)
BLT 4%
ASL R1

ROL R2

LINE FEED. THE COMPLETE NUMBER MUST
TERMINATED BY TYPING A CARRIAGE RETURN.

::;READ AN OCTAL NUMBER

;;LOW ORDER BITS ARE ON TOP OF THE STA(K
:;HIGH ORDER BITS ARE IN SHIOCT
::PROVIDE SPACE FOR THE

: : INPUT NUMBER

:;PUSH RO ON STACK

::PUSH R1 ON STA(K

::PUSH R2 ON STA(K

:;READ AN ASCIZ LINE

::GET ADDRESS OF 1ST CHARACTER
:;AND SAVE IT

:;CLEAR DATA WORD

;sPICKUP THIS CHARACTER
.:1F ZERO GET OUT

;MAKE SURE THIS CHARACTER
;. 1S AN OCTAL DIGIT

A P4
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020424
020426
020430
020432
020434
020440
020442
020444
020446
020452
020456
020460
020462
020464
020466
020470
020472
020474
020476
020502
020504

020506
020506
020512
020514
020522
020530
020532
020536
020542
020546
020554
020562
020570
020572
020576
020602
020602
020610
020612
020620
020622
020630
020634
020635

006,501
006102
006301
006102
042716
062601
000756
005726
010166
010237
012602
012601
012600
00000°
005726
105010
104407
000000
104401
000730
000000

105237
001775
013777
032777
001402
104401
005237
011637
162737
117737
032777
001004
004737
104401

122737
001015
132737
001007
113737
004737

000

000

177770

000012
020504

001202

001117

001116
002000

001176
001126
001132
000002
160352
020000

020716
001203

000001
000100

201130
021576

160434
160424

001132
001130
160364

001226
001227
020634
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3%:

4%:

5%:

$HIOCT:

ASL
ROL
ASL
ROL
BIC
ADD
BR
TST
MOV
MOV
MOV
MoV
MoV
RTI
TST
CLRB
TYPE
.WORD
TYPE
BR

. WORD

SEQ 91

R1 [ 7
R2
R1 ;%8
R2
#2C7,(SP) ;oSTRIP THE ASCII JUNK
(SP)+,R1 ;2ADD IN THIS DIGIT
2% ;;LOOP
(SP)+ ;;CLEAN TERMINATOR FROM STACK
R1,12(SP) ::SAVE THE RESULT
R2,$HIOCT
(SP)+,R?2 ;;POP STACK INTO R2
(SP)+,R1 ;.POP STACK INTO R1
(SP)+,RO ;sPOP STACK INTO RO

;sRETURN
(SP)+ ;sCLEAN PARTIAL FROM STACK
(RO) J:SET A TERMINATOR
0 ;. TYPE UP THRU THE BAD (CHAR.
,SQUES ;'_u?u alCRoo z ”LF“
1% :;TRY AGAIN
0 ;;HIGH ORDER BITS GO HERE

.SBTTL ERROR HANDLER ROUTINE

AN R A AR R R A AR AR AR AR AR R R R AN AR AR RANRR TR AN RN
;*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
:*SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR C(ALL
;*AND GO TO S$ERRTYP ON ERROR

; *THE SUITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

:xSW15=1
;*SW13=1
;*SW10=1
*SUO9 1
;*CALL

* %

$ERROR :
7%:

1%:

20%:

A ¥

ERROR

INCB
BEQ
MOV
BIT
BEQ
TYPE
INC
MOV
SuB
Move
BIT
BNE
JSR
TYPE

(MPB
BNE
BIT8B
BNE
MOVB
JSR
BYTE
.BYTE

HALT ON ERROR
INHIBIT ERROR TYPEOUTS
BELL ON ERROR
LOOP ON ERROR

N ; ;ERROR=EMT AND N=ERROR [TEM NUMBER

$ERFLG ;:SET THE ERROR FLAG

7% ;;DON'T LET THE FLAG GO TO ZERO
$TSTNM, aDISPLAY ;;DISPLAY TEST NUMBER AND ERROR FLAG
#BIT10,aSWR ;2BELL ON ERROR?

1% ;.NO - SKIP

LSBELL ;:RING BELL

$ERTTL -, COUNT THE NUMBER OF ERRORS

(SP) ,$ERRPC ;cGET ADDRESS OF ERROR INSTRUCTION
#2,3ERRPC

o$ERRPC,SITEMB ;:STRIP AND SAVE THE ERROR ITEM (ODE
#BIT12,3SWR ;:SKIP TYPEOUT [IF SET

20% ::SKIP TYPEQUTS

PgéangTYP ;:G0 TO USER ERROR ROUTINE

#APTENV, SENV ::RUNNING IN APT MODE
2% ;NO,SKIP APT ERROR REPORT
:SSTSPOOL LSENVM ,,SEgOL ENTIRE ERROR TO HOST?

$ITEMB,21$% ,.SET [TEM NUMBER AS ERROR NUMBER
SC.SATYL ;RECORT FATAL ERROR TO APT

0
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020636
020€40
020644
020650
020652
020654
020662
0206€4
020670
020674
020676
020702
020702
020710
020712
020714
020714

020716
029716
020722
020724
020726
020732

020734

020740
020742
020744
020746
020750
020752
020754
020760
020764
020766
020770
020772
020776
021002
021004
021006

000,77
004737
005777
100001
000000
032777
001402
013716
005737
001402
013716

022737
001001
000000

0000C?2

1044601
010046
005000
153700
001004

013746

104402
00042€
005300
006300
006300
006300
062700
012037
001404
104401
000000
104401
012037
001404
104401
000000
104401
011000
001004
012600
104401
000207

013046
104402
005710
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22%: BR 22% ;;APT ERROR LOOP
20716 10%: JSR PC,$ERRTYP ;.60 SPOOL ERROR TO HOST
160304 2% TST aSWR ;:HALT ON ERROR
BPL £$ ::;SKIP IF CONTINUE
HALT JoHALT ON ERROR!
001000 160272 3%: BIT #B1T09,aSwWR ::LO0OP ON ERROR SWIT(CH SET?
BEQ 4% ::BR IF NO
001124 MOV $LPERR, (SP) ;;FUDGE RETURN FOR LOQOPING
001174 A ¥ TST $ESCAPE ;;CHECK FOR AN ESCAPE ADDRESS
BEQ 5% ::BR IF NONE
001174 " MOV $ESCAPE, (SP) ;;FUDGE RETURN ADDRESS FOR ESCAPE
011766 000042 CmMP #SENDAD ,a#4? :;ACT=11 AUTO-ACCEPT?
BNE 6% ;;BRANCH IF NO
HALT JIYES
6%:
RTI] s sRETURN
.SBTTL ERROR MESSAGE TYPEQUT ROUTINE
""ttttttttttttttttt'ttt'it*ttittttitttttttitttittttt.ttittttttttt
;*THIS ROUTINE USES THE ''ITEM CONTROL BYTE'' ($ITEMB) TO DETERMINE WHICH
J*ERROR IS TO BE REPORTED. [T THEN OBTAINS, FROM THE °‘'ERROR TABLE'' ($ERRTB),
igag? ﬁEPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.
YP:
001203 TYPE LSCRLF ;:"'CARRJAGE RETURN'' & 'LINE FEED"
MOV RO,~(SP) ::SAVE RO
(LR RO ;:PICKUP THE JTEM INDEX
001130 B1SB o#$ITEMB,RO
BNE 1% ;. IF ITEM NUMBER IS ZERO, JUST
;. TYPE THE PC OF THE ERROR
001132 MOV $ERRP(C,~-(SP) s SAVE SERRPC FOR TYPEOUT
; ;ERROR ADDRESS
TYPOC ;.G0 TYPF--0OCTAL ASCIICALL DIGITS)
BR 6% ;.GET OUT
1%: DEC RO ;,ADJUST THE INDEX SO THAT IT wiILL
ASL RO M WORK FOR THE ERROR TABLE
ASL RO
ASL RO
004170 ADD #$ERRTB,RO ;;FORM TABLE POINTER
020770 MOV (RO)+,2% ;:PICKUP ''ERROR MESSAGE'' POINTER
BEQ 3% ;:SKIP TYPEOUT IF NO POINTER
TYPE ;;TYPE THE "'ERROR MESSAGE''
2%: .WORD 0 ;;"'ERROR MESSAGE'' POINTER GOES HERE
001203 TYPE LSCRLF ;;"'CARRIAGE RETURN'' € "LINE FEED"
021006 3%: MOV (RO)+,48 ;;PICKUP ''DATA HEADER'® POINTER
BEQ 5% J:SKIP TYPEQUT IF O
TYPE ;;TYPE THE ''DATA HEADER''
4%: .WORD 0 ::"'DATA HEADER'' POINTER GOES HERE
001203 TYPE LSCRLF ;;"'CARRIAGE RETURN'' & '‘LINE FEED'
5% : MOV (RO),RO ;sPICKUP ‘°DATA TABLE'' POINTER
BNE 14 3 ;:;G0 TYPE THE DATA
6%: [ [0]Y] (SP)+,R0 :;RESTORE RO
001203 TYPE LSCRLF ;:"'CARRIAGE RETURN'' & ""LINE FEED'’
" RTS P( ;;RETURN
MOV a(RO)+,=(SP) :;SAVE a(RO)+ FOR TYPEOUT
TYPOC( ;.60 TYPE--OCTAL ASCIICALL DIGITS)

TST (RO ; ;IS THERE ANOTHER NUMBER?
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ERROR MESSAGE TYPEQUT RQOUTINE
0210636 001.70 BEC 6% ;;BR IF NO
021040 1046401 (21046 TYPE 8% ::TYPE TWO(2) SPACES
021044 000771 BR 7% ::LOOP
021046 040 040 000 8%: .?SELZ / ;o TWO(2) SPACES
EV
3801 .SBTTL TYPE ROUTINE
".'tﬁﬁ.ﬁitt'tiiﬁttt*‘titti'*iiiitttﬁitﬁitt'tittttitt'ﬁti"'ttttttt
;*ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A QO BYTE.
;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
:«NOTE1: $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
:*NOTEZ: $FILLS CONTAINS THE NUMBER Of FILLER CHARACTERS REQUIRED.
:*NOTEZ: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
8
:eCALL:
:+1) USING A TRAP INSTRUCTION
v o TYPELMESADR ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
(R
o TYPE
;¥ ME SADR
%
021052 105737 001173 $TYPE: TSTB $TPFLG ;1S THERE A TERMINAL?
021056 100002 BPL 1% :;BR IF YES
021060 000000 HALT J:HALT HERE [F NO TERMINAL
021062 0CN430 BR 3% s LEAVE
021064 010046 1%: MOV RO,=-(SP) ::SAVE RO
021066 017600 000002 MOV a2 (SP),RO ;s GET ADDRESS OF ASCIZ STRING
021072 122737 000001 001226 (MPB #APTENV, SENV JJRUNNING IN APT MODE
021100 00101 BNE 62% ;sNO,GO CHECK FOR APT (CONSOLE
021102 132737 000100 Q01227 BITB #APTSPOOL ,$ENVM ; ;SPOOL MESSAGE TO APT
021110 001405 BEQ 62% ;JNO,GO CHECK FOR CONSOLE
021112 010037 021122 MOV RO,61% ;SETUP MESSAGE ADDRESS FOR APT
021116 004737 021566 JSR PC,%ATY3 ;:SPOOL MESSAGE TO APT
021122 000000 61%: .WORD 0 ; sMESSAGE ADDRESS
021124 132737 000040 001227 62$ BlT8 #APTCSUP,SENVM  ; ;APT CONSOLE SUPPRESSED
021132 001003 BNE 60% ::YES,SKIP TYPE QUT
021134 112046 2%: M2VvB (RO)+,=(SP) ;.PUSH CHARACTER TO BE TYPED ONTO STA(K
021136 001005 BNE 49 ..BR IF IT ISN'T THE TERMINATOR
021140 005726 TST (SP)+ ;IF TERMINATOR POP [T OFF THE STA(K
021142 012600 608 : MOV (SP)+,R0O ; RESTORE RO
021144 062716 000002 3%: ADD 82,(SP) :sADJUST RETURN P(
021150 000002 RTI ;:RETURN
021152 122716 000011 4% CMPB #HT, (SP) ::BRANCH JF <HI>
021156 (01430 BEQ 8%
021160 122716 000200 CMPB #CRLF, (SP) ; :BRANCH IF NOT <CRLF>
021164 001006 BNE 5%
021166 005726 TST (SP)+ ::POP  <CR><LF> EQUIV
021170 104401 TYPE ::TYPE A CR AND LF
021172 001203 $CRLF
0211724 105037 021330 (LRB $CHARCNT ;;CLEAR CHARACTER COUNT
021200 000755 BR 2% ;;GET NEXT CHARACTER
021202 004737 021264 5%: JSR PC,STYPEC ;:6G0 TYPE THIS CHARACTER
021206 123726 001172 6%: (MPB $FILLC,(SP)+ ;IS IT TIME FOR FILLER (HARS.?
021212 001350 BNE 2% ;:IF NO GO GET NEXT (HAR.
021214 013746 001170 MOV $NULL,-(SP) ;.GET # OF FILLER CHARS. NEEDED
;. AND THE NULL C(HAR.
021220 105366 000001 7%: DE(CB 1(SP) ;:DOES A NULL NEED TO BE TYPED?
021224 002770 BLT 6$ ::BR IF NO==-GO POP THE NULL OFF OF STA(K
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TYPE ROUTINE
021¢26 00437 021264 JSR PC,8TYPEC ::60 TYPE A NULL
021232 105337 (21330 DECB S$CHARCNT ;:00 NOT COUNT AS A (OUNT
021236 000770 BR 78 ;;LOOP
;HOR]ZONTAL TAB PROCESSOR
021240 112716 000040 85 MovB # ,L(SP) ;.REPLACE TAB WlTH SPACE
021244 004737 021264 3% : JSR PC,STYPEC ;;TYPE A SPACE
021250 132737 000007 021330 BITB #7 ,$CHARCNT ;;BRANCH IF NOT AT
02156 001372 BNE 9% ;:TAB STOP
021260 005726 TST (SP)+ ;POP SPACE OFF STA(CK
021262 000724 B8R 2% ::GET NEXT CHARACTER
021264 105777 157674 $TYPEL: TSTB a%$T1PS JoWALT UNTIL PRINTER IS READY
021270 100375 BPL $TYPE(
021272 116677 000002 157666 MOVB 2(SP),as$TPB ::LOAD CHAR TO BE TYPED INTO DATA REG.
021300 122766 000015 000002 CMPB #CR,2(SP) ::1S CHARACTER A CARRIAGE RETURN?
021306 001003 BNE 1% ;:BRANCH IF NO
021310 105037 021330 CLRB $CHARCNT :iYES==-CLEAR CHARACTER COUNT
021314 000406 BR $TYPEX JIEXIT
021316 122766 000012 000002 1%: (MPB #LF ,2(SP) ::1S CHARACTER A LINE FEED?
021324 001402 BEQ $TYPEX ; ;BRANCH IF YES
021326 105227 INCB (PC)+ ;COUNT THE CHARACTER
021330 000000 $CHARCNT: .WORD 0 ;s CHARACTER COUNT STORAGE
021332 000207 $TYFEX: RTS PC
3802 .SBTTL C(ONVERT BINARY TO DECIMAL AND TYPE ROUTINE

A AR AAAAARARARRRAR AR S Rl RRRRRRRR])

:*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S=DIGIT
:*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHEHER THE
:*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
;*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE

; *REPLACED WITH SPACES.

;*CALL:
o MOV NUM, = (SP) ;.PUT THE BINARY NUMBER ON THE STACK
o TYPDS ;:G0 TO THE ROUTINE
021334 $TYPDS:
021334 010046 MOV RO,=-(SP) ;;PUSH RO ON STACK
021336 010146 MOV R1,-(SP) ;:PUSH R1 ON STACK
021340 010246 MOV R2.,=(SP) ;;PUSH R2 ON STACK
021342 010346 MOV R3,-(SP) :;PUSH R3 ON STACK
021344 010546 MOV RS ,=(SP) ;;PUSH RS ON STACK
021346 012746 020200 MOV #20200,~(SP) ;oSET BLANK SWITCH AND SIGN
021352 016605 000020 MOV 20(SP).,RS ;sGET THE INPUT NUMBER
021356 100004 BPL 1% ::BR IF INPUT IS POS.
021360 005405 NEG RS ;o MAKE THE BINARY NUMBER POS.
021362 112766 000055 000001 MOVB #'-,1(SP) :cMAKE THE ASCII NUMBER NEG.
021370 005000 1%: CLR RO ;s ZERO THE CONSTANTS INDEX
021372 012703 021550 MOV #8DBLK ,R3 ;sSETUP THE OUTPUT POINTER
021376 112723 000040 MOvB #' ,(R3)+ ;2SET THE FIRST CHARACTER TO A BLANK
021402 (005002 2%: (LR RZ ;. CLEAR THE BCD NUMBER
021404 016001 021540 MOV $DTBL (RO) ,R1 ;.GET THE CONSTANT
021410 160105 3%: SuB R1,RS ;.FORM THIS BCD DIGIT
021412 002402 BLT 4% ;.BR [F DONE
021414 005202 INC RZ ;. INCREASE THE BCD DIGIY 8Y 1
021416 000774 BR 3%
021420 060105 4% ADD R1,RS ;:ADD BACK THE CONSTANT
021422 005702 TST RZ ;.CHECK IF BCD DIGIT=0
021424 001002 BNE 5% ;;FALL THROUGH IF 0
021426 105716 TSTB (SP) ;.STILL DOING LEADING 0°'S?

021430 100407 BM] ’$ ;.BR IF YES
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021432
021436
021436
021444
021450
021454
021456
021460
021464

021550

021560
021566
021574
021576
021604
021604
021606
021610
021614
021616
021624
021626
021634
021636
021642
021650
021654
021656
021662
021664
021666
021672
021674
021700
021706

000144
000012

112737
112737
000403
112737

012737
000413

00000
000060
000040

000010

177777

021550
000002

000001
000001

000001

022022
000001
000100
000004
000002
001206

001222

001222

001224
000004

177777

177776

000004

022024
022022

022024

001226
001227

000004

001206

5% :

~NOr
o

8%:

9% :

$DTBL :

$DBLK:

.SBTTL

$ATY:
$ATYS:

$ATYS:
$ATY(:

1%:

ASLSB
B(C
MOVB
BIS
BIS
MCVvB
TST
(MP
BLT
BGT
MOV
B8R
TSTR
BPL
MOVB
(LRB
MOV
MOV
MOV
MOV
MOV
TYOE
MOV
MOV
RTI
10000.
1000.
100.
10.
.BLKW

=1/8P),~2(R3)
LR

(3P)+ RS
(SP)+ R}
(SP)+ ,R?
(SP)+,R1
(SP)+ kRO
,SDBLK
2(SP)Y,4L(SP)
(SP)+,(SP)

¢
-

SEQ 95

;:MSD?

;:BR [F NO

;:YES==SET THE SIGN

;sMAKE THE BCD DIGIT ASCI!

;:MAKE ]T A SPACE IF NOT ALREADY A DIGIT
::PUT THIS CHARACTER IN THE OUTPUT BUFFER
23 JUST INCREMENTING

;;CHECK THE TABLE INDEX

;.60 DO THE NEXT DIGIT

::G0 TO EXIT

;:GET THE LSD

;:G0 CHANGE TO ASCII

;;WAS THE LSD THE FIRST NON-ZERO?
;:BR IF NO

JJYES==SET THE SIGN FOR TYPING
;:SET THE TERMINATOR

;;POP STACK INTO RS

;;POP STACK INTO R3

;;POP STACK INTO RZ

;.POP STACK INTO R1

;;POP STACK INTO RO

;sNOW TYPE THC NUMBER

::ADJUST THE STACK

;;RETURN TO USER

APT COMMUNICATIONS ROUTINE

':ttt*ttﬁt'tﬁtitttittttiiittit'*ii*titt*iﬁt*lttttittittttttttittt

MovB
MovB
BR

Movs

MOV
MOV
TST18
BEQ
(MPB
BNE
Bl1B
BEQ
MOV
ADD
1ST
BNE
MOV
TS18
BNE
SuB
ASR
MOV
MOV
BR

#,8FFLG
#1,8MFLG
$SATY(

#1,8FFLG

RO,=(SP)
R1,=-(SP)
$MFLG

5%

#APTENV, SENV
3%

#APTSPOOL , SENVM

3 3

a4 (SP),RO
#2,4(SP)
$MSGTYPE
1%

RO, $MSGAD
(RO) +

2%
$MSGAD,RO
RO

RO, $MSGLGT
gé,$HSGYYPE

;.70 REPORT FATAL ERROR
;.70 TYPE A MESSAGE

2:;T70 ONLY REPORT FATAL ERROR

:sPUSH RO ON STACK
;;PUSH R1 ON STACK
::SHOULD TYPE A MESSAGE®
;. 1F NOT: BR
;;OPERATING UNDER APT?
;:1F NOT: BR
;o SHOULD SPOOL MESSAGES?
;:1F NOT: BR
;;GET MESSAGE ADDR.

;:BUMP RETURN ADDR.
;:SEE IF DONE W/ LAST XMISSION?
;:1F NOT:  WAIT
::PUT ADDR IN MA]LBOX
J:FIND END OF MESSAGE

;:S5UB START OF MESSAGE

;;GET MESSAGE LNGTH IN WORDS
;:PUT LENGTH IN MAILBOX

;. TELL APT 10 TAKE MSG.
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APT (COMMUNICATIONS ROUTINE
021710 017037 000004 021734 3%: MOV a4 (SP) ,4% ::PUT MSG ADDR [N JSR [ INKAGE
021716 062766 (20002 000004 ADD #2.4(SP) -BUMP RETURN ADDRESS
0217246 013746 177776 MOV 177776 -(SP) ::PUSH 177776 ON STA(CK
021730 004737 021052 JSR PC, $TYPE ;:CALL TYPE MACRO
021734 000000 4%: .WORD O
021736 5%: .
021736 105737 022024 10%: TSTB $FFLG ;s SHOULD REPORT FATAL ERROR?
021742 001416 BEQ 12% ;:1F NOT: BR
021744 005737 001226 TST $SENV ;sRUNNING UNDER APT?
021750 001413 BEQ 12% ;;IF NOT: BR
021752 005737 001206 118: TST $MSGTYPE ::FINISHED LAST MESSAGE?
021756 001375 BNE 118 s:1F NOT: WAIT
021760 017637 000004 001210 MOV Q4 (SP),SFATAL ;2GET ERROR #
021766 062766 000002 000004 ADD #2,4(SP) ;BUMP RETURN ADDR.
021774 005237 001206 INC $MSGTYPE J:TELL APT TO TAKE ERROR
022000 105037 022024 12%: CLRB $FFLG ::CLEAR FATAL FLAG
022004 105037 022023 CLRB $LFLG ::CLEAR LOG FLAG
022010 105037 022022 CLRB SMFLG ;sCLEAR MESSAGE FLAG
022014 012601 MOV (SP)+ ,R1 ;:POP STACK INTO R1
022016 012600 MOV (SP)+,R0 ;;POP STACK INTO RO
022020 000207 RTS PC :;RETURN
022022 000 $MFLG: .BYTE 0 :JMESSG. FLAG
022023 000 $LFLG: .BYTE 0 ::L0G FLAG
022024 000 $FFLG: ?YEE] 0 ;;FATAL FLAG
.EV

000200 APTSIZE=200

000001 APTENV=001

000100 APTSPOOL=100

000040 APTCSUP=040

3805 .SBTTL BINARY TO OCTAL (ASCII) AND TYPE

A RAASSARS ARl R AR R R R R XSRS RE]

:*THIS ROUTINE IS USED TO CHANGE A 16~BIT BINARY NUMBER TO A 6- DIGIT
;*OCTAL (ASCII) NUMBER AND TYPE [T.
1«$TYPOS-~-ENTEK HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TQ TYPE

s*CALL:

S MOV NUM,-(SP) ;sNUMBER TO BE TYPED
TYPOS ;;CALL FOR TYPEOQUT
.BYTE N ;N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE
.BYTE M ::M=1 0R 0

;. 1=TYPE LEADING ZEROS
;s 0=SUPPRESS LEADING ZEROS

:+$TYPON---~ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST
;*$TYPOS OR $TYPOC

s % 0, n, w, 8,
* B 2 * » B

J*CALL:

M MOV NUM,-(SP) :oNUMBER TO BF TYPED

ot TYPON ;;CALL FOR TYPEOUT

[

;t%LYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

s«(ALL:

s MOV NUM,=-(SP) ;:NUMBER TO BE TYPED

b TYPOC ;. CALL FOR TYPEOUT
022026 017646 000000 $TYPOS: MOV a(SP),=-(SP) ;sPICKUP THE MODE
022032 116637 J00001 022267 MOVB 1(SP),80F ILL ;.LOAD ZEROC FILL SWIT(CH
022040 112637 (022271 MOVB (SP)+,S0MODE+*1 ;;NUMBER OF DIGITS 1O TYPE
022044 062716 000002 ADD ¥2,(SP) ;. ADJUST RETURN ADDRESS
022050 000406 BR $TYPON
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022052

» b

404
110437

CO—=000O0 42—
OO b b d b

AND TYPE

022271

000006
022270
022267
000012

022270
1727770

000060
000040
000001

001206
022264

022264
022266

001226

000002 000004

~AUG-82 09:59 PAGE 37-10

$TYPO(:
$TYPON:

1¢:
2%:

3%

(%
5¢:

10%:
9%:
7%:

6%:

8%:
$OCNT:

$OFILL:
$OMODE :

LSBTTL

J*(ALL:

M '

MOvVB
MOVB
MOVB
MOV
MOV
MOV
MOVB
NEG
ADD
MOVB
MovB
MOV
(LR
ROL
BR
ROL
ROL
ROL
MOV
ROL
DE(CB
BPL
BIC

MOV
MOV
MOV
MOV
MOV
RTI
.BYTE
.BYTE
BYTE
BYTE
.WORD

SAVREG

#1,80FILL
#6,80MODE +1
#5,800NT
R3,-(SP)

R&4 ,=(SP)
RS,=(SP)
$OMODE +1,R4
Ré

#6,R4

R4, $OMODE
$OFILL ,R4
12(SP) RS

RS,R3
R3
$0MODE
7%

#177770,R3
4%

R4

7%

R4

#'0,R3

#' _R3
#APTENV, SENV
9%

SMSGTYPE

(SP)+,RS
(SP)+ R4
(SP)+,R3
2(SP),4(SP)
(SP)+,(SP)

QOOCOO

SEQ

:;SET THE ZERO FILL SWITCM
;:SET FOR SIX(6) DIGITS
;;SET THE ITERATION COUNT
:;SAVE R3

::SAVE R4

::SAVE RS

..GET THE NUMBER OF DIGITS TO TYPE

;s SUBTRACT IT FOR MAX. ALLOWED
.,SAVE IT FOR USE

;GET THE ZERO FILL SWITCH

::PICKUP THE INPUT NUMBER

“s v w

LI R TR TR

:CLEAR THE OUTPUT WORD
;ROTATE MSB INTO '°C*
;60 DO MSB

;FORM THIS DIGIT

;;GET LSB OF THIS DIGIT
;TYPE THIS DIGIT?

;BR _IF NO

;GET RID OF JUNK

;TEST FOR 0

;s SUPPRESS THIS 07

;sBR IF YES

;DON'T SUPPRESS ANYMORE Q'S
; ;MAKE THIS DIGIT ASCII

; sMAKE ASCII IF NOT ALREADY
; ;OPERATING UNDER APT?
:NO_,BRAN(CH

;APT READY FOR ANOTHER DIGIT ?
:NO,BRAN(H

;SAVE FOR TYPING

;G0 TYPE THIS DIGIT

; ; COUNT BY 1

; ;BR IF MORE TO DO

.BR IF DONE

; INSURE LAST DIGIT ISN'T A BLANK
;GO DO THE LAST DIGIT
:RESTORE RS

; ;RESTORE R4
; ;RESTORE R3

CiSET THE

STACK FOR RETURNING

;RETURN

: : STORAGE

FOR ASCII] DIGIT

. TERMINATOR FOR TYPE ROUTINE
:;0CTAL DIGIT COUNTER

;. ZERO FILL SWITCH

. sNUMBER OF DIGITS TO TYPE
SAVE AND RESTORE RO-RS ROUTINES

'.'t'tti!ttttt.t'it'tit""Qt'ttfi't'ltt'itt!'i't.tt'i't'itt.t!ttt

*«SAVE RO-RS

$*UPON RETURN FROM $SAVREG THE STACK wILL LOOK LIKE:

97
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SAVE AND RESTORE RO=RS ROUTINES

L

i xTOP===(+16)

jp—

v +2===(+18)
;v +4-=<RS
;v +6--=R4
o +8=-==R3
;++10=-=-=R?
x4 2===R1
;*+14=--=R0
022272 $SAVREG:
022272 010046 MOV RO,=-(SP) ; ;PUSH RO ON STA(K
022274 010146 MOV R1,=(SP) ;;PUSH R1 ON STACK
022276 010246 MOV R2,=(SP) ;sPUSH R2 ON STA(K
022300 010346 MOV R3,~-(SP) ;;PUSH R3 ON STA(K
022302 010446 MOV R& ,=-(SP) ;;PUSH R4 ON STACK
022304 010546 MOV RS,=(SP) ; ;PUSH RS ON STACK
022306 016646 000022 MOV 22(SP),=(SP) :;SAVE PS OF MAIN FLOW
022312 01664€ 000022 MOV 22(SP),=(SP) ;2SAVE PC OF MAIN FLOW
022316 016646 000022 MOV 22(SP),=-(SP) ;; SAVE PS OF C(CALL
022322 016646 000022 MOV 22 ( SP),-(SP) ;;SAVE PC OF (ALL
0223%26 000002 RTI
;*RESTORE RO=RS
svCALL:
.Y RESREG
022330 $RESREG:
022330 02666 000022 MOV (SP)+,22(5P) ;;RESTORE PC OF CALL
022334 012606 000022 MOV (SP)+,22(SP) ;;RESTORE PS OF CALL
022340 012666 000022 MOV (SP)+,22(SP) ;;RESTORE PC OF MAIN FLOW
022344 012666 000022 MOV (SP)+,22(SP) ;;RESTORE PS OF MAIN FLOW
022350 012605 MOV (SP)+,RS ::POP STACK INTO RS
022352 012604 MOV (SP)+ R4 ;:POP STACK INTO R4
022354 012603 MOV (SP)+ ,R3 :;POP STACK INTO R3
022356 012602 MOV (SP)+,R2 ;;POP STACK INTO R?
022360 012601 MOV (SP)+,R1 :;POP STACK INTO R1
022362 012600 MOV (SP)+ RO ::POP STACK INTQ RO
022364 000002 RTI
3807 LSPTTL TRAP DECODER
X E22222223222333223222232222 8022220222232 RARARRR ]
*THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ''TRAP'' INSTRUCTION
:*AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
S+«0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WwILL
“+GO TO THAT ROUTINE.
022366 (10046 $TRAP: MOV RO,=-(SP) ::SAVE RO
022370 016600 000002 MOV 2(SP),R0O ;:GET TRAP ADDRESS
022374 005740 TST ~(R0O) ;:BACKUP BY 2
022376 111000 MOVB (RO) ,RO ::GET RIGHT BYTE OF TRAP
022400 006300 ASL RO ;;POSITION FOR INDEXING
022402 016000 022422 MOV $TRPAD(RO) ,RO ;. INDEX TO TABLE
022406 000200 RTS RO ;:60 TO ROUTINE
:sTHIS 1S USE TO HANDLE THE '‘GETPRI'' MACRO
0226410 011646 $TRAPZ2: MOV (SP) ,=(SP)} ;;MOVE THE PC DOWN
022412 016666 000004 000002 MOV 4(SP),2(SP) ; :MOVE THE PSW DOWN
022420 0000607 RT] ; JRESTORE THE PSW

.SBTTL TRAP TABLE
;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
;*BY THE "'TRAP’' INSTRUCTION.

ROUT INE
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3808

22622
022424
022426
022430
022432
022434
022436
022440
022442
022444
022446

022450
022456
022464
022466
022470
022672
022474
022476
022500
022504
€22510
022516
022520

022522
022530
022534
022540
022544
022546
022552
022554
022556
022560
022562
022564
022566
022574
022602
022604
022606
022610
022612
022614
022616
022621
022624

0224610
021052
022052
022026
022066
021334
017756
020152
020346
022272
022330

2737
2737
0046
0146
0246
0346
0446

OOOOOCOOOOD
GG G nre

012737
013706
005037
005237
001375
012677
012605
012604
012603
012602
012601
012600
012737
012737
104401
022616
000002
000000
000776
000000

015

117

*22

022610
000340

OO —
A IaSAV,]
rOROCN
O &
P — N
NSO

022610
022614
022614
022614

156402

022450
000340

O —-O
OoOnry—
o~

12-AuG=~82 (9:59

000024
000026

000024

000024

000024
00002¢

105
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$TRPAD: .

$SAVREG
SRESREG
POWER DOWN AND UP ROUTINES

.SBTTL

$TRAP?
J.CALL=TYPE
J.CALL=TYPOC
2 CALL=TYPOS
;:CALL=TYPON
J:CALL=TYPDS
2 CALL=RD(CHR
;. CALL=RDLIN
s CALL=RDO(T
;s CALL=SAVREG
;s CALL=RESREG

SEQ@ 99

TRAP+1
TRAP+2
TRAP+3
TRAP+4
TRAP+S
TRAP+6
TRAP+7
TRAP+1
TRAP+1
TRAP+1

(104401) TTY TYPEQUT ROUTINE

(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
(1064403) TYPE OCTAL NUMBER (NO LEADING ZEROS)
(104404) TYPE OCTAL NUMBER (AS PER LAST CALL)
(104405) TYPE DECIMAL NUMBER (WITH SIGN)
(104406) TTY TYPEIN (HARACTER ROUTINE

(104407) TTY TYPEIN STRING ROUTINE

0(104410) READ AN OCTAL NUMBER FROM TTv
1(104411) SAVE RO-RS ROUTINE

2(104412) RESTORE RO-RS ROUTINE

;:'i".'.lt.'."i"'.'t'.'t..i.‘Q".t‘.‘.t'.tt'tttﬁ.ttittttttt'tt

;POWER DOWN ROUTINE
#SILLUP,a#PWRVEC ;;SET
#340,30PWRVEC+? ;:PRIO:7

$PWRDN: MOV
MoV
MOV
MOV
MOV
MOV
MOV
Mov
MOV
MoV
MOV
HALT
BR

;:.lt'l'tt.t'.t'!tt't.""""'..t't't't....t!itlt'.t!ttttt.tit'i

RO,=(SP)
R1,=(SP)
R2.=(SP)
R3,-(SP)
R4, = (SP)
R5,=-(SP)
aSWR,~(SP)
SP,$SAVR6

KSPWRUP, a#PWRVE(

.~2

,POWER UP ROUTINE
#$ILLUP ,a#PWRVEC ;,SET FOR FAST DOWN

$PWRUP: MOV
MOV
CLR
%: INC
BNE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
TYPE
$PWRMG: .WORD
RTI
$ILLUP: HALT
BR

$SAVR6: O
$POWER: .ASC]?

.EVEN

$SAVRG,SP
$5AVRE
$SAVRS

1%
(SP)+,aSwR
(SP)+ RS
(SP)+ R4
(SP)+ ,R3
(SP)+ ,R?
(SP)+,R1
(SP)+,R0

;. PUSH
J :PUSH
;. PUSH
;s PUSH
;sPUSH
5 s PUSH
s 1PUSH
;2 SAVE

;:SET

; ; HANG

HHal

;sWAIT LOOP FOR THE TTY

FOR FAST UP

RO ON
R1 ON
RZ ON
R3 ON
R4 ON
RS ON

STA(K
STACK
STACK
STA(CK
STACK
STA(K

dSWR ON STA(K

SP
UP VE

upP

SP

(TOR

;.WAIT FOR THE INC

. OF

;:POP
;. POP
;. POP
. . POP
.. POP
.. POP
.. POP

WORD

STACK
STACK
STACK
STACK
STACK
STA(CK
STA(CK

INTO aSwR
INTO RS
INTO R4
INTO R3
INTO R?
INTO R1
INTO RO

#$PWRON ,a#PWRVEC ;,;SET UP THE POWER DOWN VE(TOR
#340,a#PWRVE(C+2 ;;PR]IO:?7

$POWER

.=2

<15><12>"'POwER"’

;REPORT THE POWER FAILURE
:;POWER FAJL MESSAGE POINTER

;. THE POWER UP SEQUENCE WAS STARTED
.. BEFORE THE POWER DOWN WAS (OMPLETE
;.PUT THE SP HERE
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POwFR DOWN AND UP ROUTINES
3811 NLIST BEX
3812 022€26 103 102 111 EMY: LASCIZ  /(BIT NOY CLEARING J0CM/
3813 022655 " 117 103 EM2: LASCIT  710CM TEST/<15><12»>
3814 022670 103 123 122 EM2Y: LASCII /CSR DATA ERROR WHEN TESTING /
3815 022724 040 040 102 EM2X: LASCIZ 7 BIT /7<15<12>
3816 022736 1M1 117 103 EM3: LASCIZ /I0CM IS NOT RESPONDING/<15><12>
3817 022767 104 102 125 EM4: LASCIZ /DBUS BIT IS FAILING/<15><12>
3818 023C15 116 117 040 EMS: LASCIZ /NO INTERRUPT /<15><12>
3819 023035 127 122 117 EM6: LASCIZ /WRONG PATTERN IN JAR AFTER INTERRUPT/<15><12>
3820 023104 EM17: ; % NOTE *+ TH]S ERROR MESSAGE ]S THE SAME AS EM7
3821 023104 104 101 126 EM7: LASCIZ /DATA ERROR/<15><12>
3822 023121 124 105 123 EM10: LASCIZ /TEST ABORTED, IOCM £RROR/<15><12>
3823 023154 104 101 126 EM11: LASCIZ /DATA NOT CLEAR AFTER 10 SEC/<15><12>
3824 023212 " 116 126 EM12: LASCIZ /INTERRUPT TOO LATE /<15><12>
3825 023242 122 111 106 EM13: LASCIZ /RIF BIT NOT CLEARING COS REGISTERS /<15><12>
3826 023310 116 117 040 EMI4: .ASCIZ /NO INTERRUPT [N MAINTENANCE MODE/<15><12>
3827 023353 122 RN 106 EM15: LASCIZ /RIF BIT ISN''T CLEARING INTERRUPT/<15><12>
3828 023416 103 14 105 EM16: LASCIZ /CLEARING DBIT ISN''T CLEARING CSR/<15><12>
1829 023461 103 117 123 EM20: .ASCIZ /C0OS REGISTER DATA ERROR/<15><12>
3830 023513 114 117 117 EM21: LASCIZ /LOOP ERROR ON 6010-5010 OR 5011/<15><12>
7831 023555 101 104 104 EM22: .ASCIZ /ADDRESS TEST WITH MBIT SET ISN'T WORKING /<15><12>
3832 02363 125 16 101 EM23: .ASCIZ /UNABLE TO CLEAR INTERRUPT /<°5><12>
3833 023666 115 117 104 EM24: .ASCIZ /MODULE UNDER TEST IS NOT RESPONDING/<15><12>
3834 023734 114 " 116 EM25: CASCIZ  /LINE CLOCK IS NOT INTERRUPTING/<15><12>
3835 023775 015 012 101 EM26: LASCIZ  <15><12>/A REGISTER DID NOT RESPOND WHEN ADDRESSED/
3836 024051 015 012 101 EM27: LASCIZ  <15><12>/A REGISTER DID NOT CLEAR ON INIT /
3837 024115 015 012 104 EM30: LASCIZ <15><12>/DATA ERROR DURING REGISTER TEST/
3838 024157 015 012 101 EM371: LASCIZ  <15><12>/ALL COMPARATOR STATUS BITS SHOULD BE SET/
3839 024232 015 012 101 EM32: LASCIZ  <15><12>/ALL COMPARATOR STATUS BITS SHOULD BE CLEAR/
3840 024307 015 012 040 EM33: LASCIZ  <15><12>/ CHANNEL COMPARATOR ERROR/
3847 024353 015 012 115 EM34: JASCIZ  <15><12>/MORE THEN ONE CHANNEL FAILS DURING COMPARATOR TEST/
3842 0244350 123 124 101 EM3S: .ASCI? /STATUS REGISTER ERROR AFTER INITIALIZE/<15><12>
3843 024501 102 125 123 EM36: JASCIZ /BUSY BIT NOT CLEAR AFTER CONVERSION/<15><12>
3844 024547 105 122 122 EM37: JASCIZ /ERROR BIT SET AFTER CONVERSION/<15><12>
3845 024610 103 117 116 EM4O: .ASCIZ /CONVERSION NOT DONE AFTER .SMSEC/<15><12>
3846 (024653 116 117 040 EM4: LASCIZ /NO INTERRUPT AFTER CONVERSION DONE/
3847 024716 103 110 101 EM{2: LASCIZ /CHANNEL SELECTION REGISTER ERROR/
3848 024757 105 122 122 EML3: .ASCIZ /ERROR BIT NOT SET AFTER SETTING WRONG GAIN/<15><12>
3849 025034 105 122 122 EML4: .ASCIZ /ERROR BIT WILL NOT INTERRUPT/<15><12>
3850 025073 105 122 122 EMLS: .ASCIZ /ERROR BIT NOT SET AFTER WRONG GAIN/<15><12>
3851 025140 115 101 111 EM4L6: LASCIZ /MAINTANCE REFERENCE VOLTAGE TEST FAILED/<15><1 >
3852 025212 122 101 115 EM4L7: LASCIZ /RAMP IS NOT WORKING/<15><12>
3853 025240 104 101 124 EM50: LASCIZ /DATA IS NOT ZERO WITH D BIT SET/<15><12>
3854 025302 015 012 114 EMS3: JASCIT  <15><12>/LINEARITY TEST ERROR/<15><12>
3855 025332 105 122 122 LASCIZ /ERRPC ADDRESS TSTPNT MIN MA X WAS (# OF CONVERS)/Z<15><12>
3856 025414 015 012 124 EMS4: LASCIZ  <15><12>/T00 MANY ERRORS, TEST ABORTED/<15><12>
3857 025456 015 012 105 EMSS: LASCIZ  <15><12>/ERROR BIT SET AFTER SETTING CHANNEL REG./
3858 025531 015 012 124 EM5S6: LASCIZ  <1S5><12>XTEST RAMP [N A/D ISN'T WORKINGYX
3859 025572 015 012 125 EMS7: LASCIZ  <15><12>/UNKNOWN GENERIC CODE/
3860 025621 015 012 115 EM6E0: LASCIZ  <15><12>/MUX SELECT REGISTER ERROR/
3861 025655 015 012 127 EM61: LASCIZ <15><12>/WRONG GENERIC CODE WITH MUX SELECTED/
2862 025724 015 012 122 EM62: LASCIZ  <15><12>/RIF BIT NOT CLEARING ERROR BT/
3863 025765 015 012 123 EM63: LASCIZ  <15><12>/SELECTED MUX DID'T RESPOND/
3864 026022 015 012 115 EM73: LASCIZ  <15><12>/MUX REGISTER NOT CLEAR AFTER CONVERSION/
3865 026074 111 116 126 EM74: LASCIZ /INTERRUPT WON'T (LEAR/<12><15>
3866 026124 103 102 111 EM75: LASCIZ /(CBIT FAILS TO CLEAR MODULE/<12><15>
3867 026161 103 117 125 EM76: LASCIZ XCOUNTER R/W FAILUREX<12><15>
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3868 0262N7 26 102 111 EM77: JASCIZ  /T1BIT FALLS TO INITIALIZE MODULE/<12><15>

3869 026251 103 117 125 EM100: .ASCIZ /COUNTER FAILS TO HALT AFTER INTERRUPT/<12><15>

3870 026321 103 117 125 EM101: .ASCIZ /COUNTER FAILS TO (OUNT/<12><15>

3871 026352 127 122 117 EM102: .ASCIZ /WRONG COUNT [N COUNTER AFTER TRANSITION/<12><15>

3872 026424 116 117 040 EMI103: L.ASCIZ /NO INTERRUPT/<12><15>

3873 0206443 122 111 106 EM104: .ASCIZ /RIF BIT NOT CLEARING INTERRUPT/<12><15>

3874 026504 105 122 122 EM10S5: .ASCIZ /ERROR MESSAGE STUB/<15><12>

3875 026531 103 117 125 EM106: .ASCIZ /COUNTER NOT AT INITIALJZED FREQ/<12><15>

3876 026573 124 1M 115 EM107: .ASCIZ /TIME BASE ERROR/<15><12>

3877 026615 125 116 105 EM110: .ASCIZ /UNEXPECTED COUNTER INTERRUPT/ <15><12>

3878 026654 115 117 104 EM111: ,ASCIZ /MODULE READ-WRITE FAILURE/<12><15>

3879 026710 115 117 106 EM112: .ASCIZ /MODULE SELF~CLEAR ERROR/<12><15>

3880 0267472 M1 116 103 EM113: .ASCIZ /INCORRECT COUNT IN COUNTER/<12><15>

3881 026777 115 065 060 EM114: LASCIZ /M5016 OVERFLOW FAILURE/<12><15>

3882 027030 117 126 105 FEM11S: .ASCIZ /OVERFLOW FAILS TO CLEAR/<12><15>

3883 0270672 103 123 122 EM116: .ASCIZ /CSR CBIT FAILS TO CLEAR COUNTER/<12><15>

3884 027124 012 015 111 EM117:  L_ASCIZ <12><15>/ILLEGAL RADIX/<12><15>

3885 027146 012 015 040 EM213:  _ASCII <12><15>\ ILLEGAL ''DENSE SET'' CONFIGURATION. MODULES MUST BE\
3886 027233 012 015 040 JASCIT <12><15>\ GROUPED BY TYPE FOR RSX=11 <ERIAL BUS DRIVER.\
3887 027313 012 015 040 JASCIT <12><15>\ SEE THE 1/0 SUBSYSTEM SOFTWARE MANUAL FOR DETAILS.\
2888 027400 012 015 012 LASCIZ <12><15><12><15>\ (CVPCA S NOT AFFECTED.\
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3890 027434 24 123 126 DK100: LASCIZ /1S« P MODULE ADDR GDDAT BDDAT ITER/
3891 027501 124 123 126 DKI01: L.ASCIZ /1S1# PC MODULE ADDRESS ITER/

3892 027535 120 103 011 DH1: LASCIZ  /PC TST# GDDAT BDDAT PASS/

3893 027566 120 103 011 DK5: JASCIZ  /PC TST# MODULE ADDR PASS/

3894 027621 120 103 011 DHK7: ASCIZ /PC MODULE ADDRESS TST# GDDAT BDDAT PASS/
189S5 027671 120 103 011 DH21: LASCIZ  /PC GDDAT BDDAT PASS/

3896 027715 120 103 011 DHZ23: LASCIZ /PC TST# 1AR/

3897 027731 040 040 123 MESCSS: .ASCIZ / SPECIAL CSS MODULE = USE SEPARATE DIAGNOSTIC/<CR><Lf>
3898 030012 116 015 012 M1: JASCIZ  /N/1S><A1 D>

3899 030016 13 015 012 MO: JASCIZ  /7Y/<15><A1 >

3900 030022 122 000 M2: LASCIZ /R/

3901 030024 107 000 M3: LASCIZ  /G/

3902 030026 124 000 M4 : LASCIZ /1Y

3903 030030 104 000 MS: LASCIZ /DY

3904 030032 115 000 M6 : LASCIZ /My

3905 030034 105 000 M7: LASCIZ /E/

3906 030036 011 000 M10: LASCIZ 7 /

%ggg 030040 040 120 101 M1 LASCIZ / PASSES COMPLETED/

3909 030062 015 012 126 M12: JASCIT <15><12>/TEST OPTIONS:/<15><12>

3910 030103 123 040 040 JASCII /S SYSTEM TEST/<15><12>

3911 030123 101 040 040 JASCII /A MODULE TEST/<15><12>

3912 030143 102 040 040 LASCII /B (HANGE BASE ADDRESS/<15><12>

3913 030173 115 040 040 JASCII /M MAP OF DBUS INTERFACES/<15><12>

3914 030226 MM 040 040 JASCIT /1 10CM TEST/<15><1>

3915 030244 124 040 040 JASCIT /T SET SOFTWARE SWREG/<15><12>

3916 030273 106 040 040 JASCIT  /F  FLELD TEST/<15><1 2>

3917 030312 127 040 040 JASCII /W LOOP TEST/<15><12>

3918 030330 114 040 040 JASCIT /L LOAD ITERATION COUNT/<15><12>

3919 030361 110 040 040 LASCIZ /H HELP /<15><12>

3920 030374 040 040 040 M20: ASCIZ 2/<155<12>

3921 030403 061 060 060 M22: AS(II /100000 HALT ON ERROR/<15><12>

3922 0306432 064 060 060 ASCII /40000 LOOP ON TEST/<15><12>

3923 030460 062 060 060 CASCII 720000 INHIBIT ERROR & EOP PRINT/<15><12>

3924 030523 061 060 060 LASCIT /71000 LOOP ON ERROR/<15><12>

3925 030552 015 012 123 JASCIZ  <15><12>/SWREG =/

3926 030564 125 123 105 M23: JASCIZ /USE HARDWARE SWITCH REGISTER/<12><15>

3927 030623 116 125 115 M27: LASCIZ /NUMBER OF [ITERATIONS(OCT) = /

3928 030660 015 012 102 M30: JASCIT <15><12>/BEFORE RUNNING THIS TEST MAKE SURE CUSTOMER WIRES ARE DISCONNECTED/
3929 030764 015 012 127 JASCIZ  <15><12>/WHEN READY TYPE CR/

7930 031011 015 012 123 M84: JASCIZ <15><12> /SELECTED MUX DIDN'T RESPOND/

3931 031047 015 012 115  MASSS5: .ASCII <15><12>/MONOTONICITY ERROR BY TWO BITS OR MORE/<15><12>
3932 031121 105 122 122 LASCIZ /ERRPC ADDRESS GDDAT BDDAT RAMP (UP=0,D0WN=1)/<15><1>
3933 031200 126 105 122 MASSS1: .ASCIZ /VERIFY IT BY RUNNING LOGIC TEST/<15><12>

3934 031242 105 122 122 DHS7: LASCIZ/ERRPC( ADDRESS GCODE/

3935 031266 105 122 122 DH61: LASCIZ/ERRPC MODULE ADDRESS MuUX# TSTH GDDAT BDDAT/
3936 031341 105 122 122 DH6Z2: .ASCIZ/ERRP(C MODULE ADDRESS Mux# TST#/

3937 031400 015 012 000 MASSO: ASCIZ <15><12>

3938 031403 101 104 104 MASSZ: ASCIZ /ADDRESS /

3939 031415 040 040 115 MASS3: .ASCIZ 7/ MSO10 TYPE 1 NONISOLATED 32 BIT DC INPUT/<15><12>
3940 031473 040 040 115 MASS4: .ASCIZ /7 MS011 TYPE 2 NONISOLATED 16 BIT COS DC INPUT/<15><1?2>
3941 031555 040 040 115 MASSS: L.ASCIZ /7 MS012 TYPE 3 ISOLATED 16 BIT DC INPUT/<15><12>

3942 031630 040 040 115 MASS6: LASCIZ /7 MS013 TYPE 3 B8 BIT AC INPUT/<15><12>

3943 031671 040 040 115 MASS7: .ASCIZ 7/ M6010 TYPE 4 NONISOLATED 32 BIT DC OQUTPUT/<15><12>
3944 031750 040 040 115 MASS8: .ASCIZ /7 M6011 TYPE S 16 BIT ONESHOT OUTPUT/<15><12>

7945 032020 040 040 115 MASSO: ASCIZ /7 M6012 TYPE & ISOLATED 8 BIT DC OQUTPUT/<15><12>

3946 032073 040 040 115 MASS10: ASCIZ / M6013 TYPE 4 8 BIT AL OUTPUT/<15><12>
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3947 032135 vé0 040 125 MASS11: _ASCIZ / UNKNOWN GENERIC CODE = /

3948 032170 015 012 127 MASS12: _ASCIZ <15><12>/WHICH TEST OPTION (H=HELP)? /

3949 032230 015 012 101 MASS13: _ASCIZ <15><12>/ADDRESS OF MUT: /

3950 032253 1 116 124 MASS14: _ASCIZ /INTERRUPT TOO LATE/<15><12>

3951 032300 015 012 105 MASS1S: .ASCIZ <15><12>/END Of MODULE TEST/<15><12>

3952 032327 015 012 105 MASS17: _ASCIZ <15><12> /END OF AUTO TEST/<15><12>

3953 032355 040 040 060 MASS18: ASCIZ / /<155<1d>

3954 032363 117 116 105 MASS19: _ASCIZ /ONE BYTE DATA PATTERN (OCTAL): /

3955 032423 103 117 116 MASS20: .ASCIZ /CONTROL-C TO RETURN TO MONITOR/<15><12>

3956 032464 101 104 104 MASS21: ,ASCIZ /ADDRESS OF OUTPUT MUT: /

3957 032514 101 104 106 MASS22: .ASCIZ /ADDRESS OF INPUT MUT: /

3958 032543 015 012 103 MASS23: .ASCIZ <15><12>/CONNECT QUTPUT TO INPUT MODULE/<15><12>

3959 032606 015 012 105 MASS2S: .ASCIZ <15><12>/END OF LOOP TEST/<15><12>

3960 032633 127 122 117 MASS26: .ASCIZ /WRONG MODULE-OUTPUT MUST BE M6010/<15><12>

3961 032677 072 on 000 MASS27: .ASCIZ /: /

3962 032702 127 122 117 MASS28: .ASCIZ /WRONG MODULE-INPUT MUST BE EITHER M5010 OR M5011/<15><12>
3963 032765 040 040 101 MASS29: .ASCIZ / A630 TYPE 6 FOUR CHANNEL DAC MODULE/<15><12>

3964 033037 040 040 101 MASS30: .ASCIZ X AQ14 TYPE 7 A/D CONVERTER -SINGLE ENDEDX<15><12>
3965 033115 040 040 101 MASS31: .ASCIZ X AQ14 TYPE 7 A/D CONVERTER ~ DIFFFRENTIAL MODEX<15><12>
3966 033201 040 040 040 MASS32: .ASCIZ / Mux# /

3967 033213 011 101 061 MASS33: .ASCIZ / A156 - SINGLE-ENDED/<15><12>

3968 033242 oM 101 061 MASS34: ASCIZ / A156 - DIFFERENTIAL MODE/<15><12>

3969 033276 01 101 061 MASS35: _ASCIZ / A157/<15><12>

3970 033306 015 012 104 MASS36: .ASCII <15><12> /D = LOGIC TEST/<15><12>

3971 033330 103 040 055 LASCII  /C - CALIBRATION/<15><12>

3972 033351 115 040 055 LASCII /M - MONOTONICITY TEST/<15><12>

3973 033400 130 040 055 LASCIZ /X = MUX TEST/<15><12>

3974 033417 015 012 127 MASS37: .ASCIZ <15><12> /WHICH MUX # DC YOU WANT TO TEST? /

3975 033463 015 012 127 MASS38: .ASCIZ <15><12> XWHICH A/D CHANNEL YOU WANT TO CALIBRATE? X
3976 033537 015 012 124 MASS39: .ASCIZ <15<12> /T00 HIGH CHANNEL FOR DIFF MODE/<15><12>
3977 033602 015 012 126 MASS40: (ASCIZ <15><12> /T00 HIGH CHANNEL FOR SINGLE-ENDED MODE/<15><12>
3978 033655 015 012 127 MASS41: _ASCIZ <15><12>/WHICH GAIN (1,10,20,50,100,200,1000) 2/

3979 033726 127 122 117 MASS42: .ASCIZ /WRONG GAIN SELECTED/<15><12>

3980 033754 103 117 116 MASS43: _ASCIZ /CONNECT VOLTAGE SOURCE (CR)/

3981 034011 015 012 117 MASS44: ,ASCIZ <15><12> /OCTAL  AVERAGE VOLTAGE (MV)/<15><12>

3982 034051 125 116 105 MASS4S5: _ASCIZ /UNEXPECTED TIME-OUT TRAP. LAST P( BEFORE TRAP = /

3983 034132 015 012 127 MASS46: ASCIZ <15X<12> /WHICH VEST (D,C,M X, H=HELP)? /

3984 034172 040 040 115 MASS48: _ASCIZ / MS012-YA TYPE 3 16 BIT TTL INPUT/<15><12>

3985 034240 040 040 115 MASS49: _ASCIZ2 / M6010-YA TYPE & 32 BIT TTL QUTPUT/<15><12>

3986 034307 040 040 116 MASSS50: .ASCIZ X NO /0 MODULE PRESENTZ<15><12>

2987 034341 040 040 115 MASSS6: .ASCIZ / M5014 TYPE 10 INPUT COUNTER/<15><12>

3988 034401 040 040 115 MASSS57: .ASCIZ / M5031 TYPE 2 16 BIT ISOLATED CHANGE OF STATE/<15><12>
3989 034463 040 040 115 MASSS2: .ASCIZ / MS016 TYPE 9 QUAD 8 BIT COUNTER/<15><12>

3990 034530 040 040 115 MASS53: .ASCIZ / M6014 TYPE 11 DUAL 16 BIT COUNTER/<15><12>

3991 034576 040 040 115 MASSS58: .ASCIZ / M6Q15 TYPE & 16-BIT ISOLATED DC OUTPUT/<15><1¢2>

3992 034652 040 040 101 MASSS9: .ASCIZ 7/ A631 TYPE 6 12-BIT DAC/<15><12>

3993 034707 040 040 101 MASS60: .ASCIZ % A020 TYPE 8 H(CM A/D 2 WIRE MODEX<15><12>

3994 034755 040 040 101 MASS61: .ASCIZ X A020 TYPE 8 HCM A/D 3 WIRE MODEX<15><12>

3995 035023 102 101 123 MASS62: .ASCIZ /BASE ADDRESS NOW ==> /

3996 035051 015 012 105 MASS63: ASCIZ <15><12>/ENTER NEW BASE ADDRESS : /

3997 035105 015 012 126 MASS64: _ASCIZ <15><12>/VECTOR ADDRESS NOW ==> /

3998 035137 015 012 105 MASSOS5: .ASCIZ <15><12>/ENTER NEW VECTOR ADDRESS : /

3999 035175 015 012 120 MASS66: .ASCIZ <15><12> /PLEASE REENTER THE CORRECT BASE ADDRESS./

4000 035250 015 012 104 MASS67: .ASCIZ <15><12>8DIGITAL 1/0 MODULE ONLY !€<15><12>

4001 035306 015 012 015 MASS70: ASCII <15><12><15><12>\venes> WYARNING:\

4002 035331 015 012 ASCIT <151

4003 035333 015 012 124 CASCII <15><12>\THIS TFST ALTERS [/0 MODULE OQUTPUTS DIRECTLY. BE\
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4004 035415 .AS <15><12>\ABSOLUTELY S(RE THE CUSTOMER'S EQUIPMENT ]S\

4005 035472 .AS <15><12>\NOT CONNECTED. THIS COULD BE EXTREMELY DANGEROUS.\

4006 035555 .AS <15><12>

4007 035560 MASS71: .AS /DATA PATTERN FOR NEXT BYTE: /

4008 035615 LOCAL: .AS /CAN BE RUN ONLY IN LOCAL MODE./<CR><LF>

4009 035656 DH110: .AS /1STH PC ADDRESS COUNTER MODULE [ITER/

4010 035722 DH102: .AS /TSTH  PC ADDRESS COUNTER GDDAT  BDDAT  ITER/

4011 035773 DH114: _AS /TSTH#  PC ADDRESS COUNTER GDOVF  BDOVF ITER/

4012 036044 DH33: .AS <15><12>/ADDRESS CHNUM  STBITS (HO CH1 CH CH3/
4013 036113 DH34: .AS <15><12>/ERRPC MODULE ADDRESS STBITS (HO CH1 (H? C(H3/
4014 036171 DH4O0: .AS <195><12>/ERRPC TSTA GENERIC /

4015 036217 DH30: .AS <15><12>/ERRPC MODULE GODATA BDDATA REGADR /

4016 036264 M80: .AS <15><12>/DBIT DOES NOT DISABLE ALL OUTPUTS /

4017 03631
4018 036370
4019 036441
4020 036466

mM81: .AS
M82: AS
MB3: .AS
M85 : .AS

<15><12>/ADJUSTMENT OF VOLTAGE OUTPUT/
<15><12>/WANT TO ADJUST CURRENT OUTPUT (Y=-N)? /
<15><12>/END OF CALIBRATION/

<12><15>/UNEXPECTED TIME 0OUT/<12><15>
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4021 036516 DANGC: .AS <15><12> /DAC DID NOT RESPOND WITH GENERIC CODE 261/
6022 036572 GAINMG: ,AS <15><12> /GAIN X INPUT VOLTAGE=VOLTAGF READING/
6023 036640 .AS <15><12> /GAIN = /
4024 036652 DANSEL: .AS <15><12> /SELECT TEST (A,T,D OR H=HELP): /
4025 036714 DACHN: .AS <15><12> /CHANNEL # DESIRED (0,1,2,3): /
4026 036754 TEXT: .AS <15><12> /A - CALIBRATION TEST/
4027 037002 .AS <15><12> /T ~ INTERNAL COMPARATOR TEST/
2853 037040 .ASCIZ <15><12> /D - D=-BIT TEST /
28%? 037062 1 01 101 CTXTv: _ASC <15><12>/ADJUST REFERENCE VOLTAGE (Y=-N)? /
4032
4033 037126 015 012 122 LASCIZ <15><12> /R66 - CALIB POT FOR (H1 CURRENT ZERD/<15><12>
28%? 057177 015 012 122 LASCII <15><12> /R80 =~ CALIB POT FOR CH2 CURRENT GAIN/
4036 037245 015 012 123 (M1 JASCIZ <15><12> \STEP 1: +10.240V +/= 2MV (CR)\
4037 037306 015 012 123 (M2: LASCIZ <15><12> \STEP 2:  5.120v +/~ 2MV (CR)\
4038 037347 015 012 123 (M3 CASCIZ <15><12> \STEP 1:  0.000vV +/= S5MV (CR)\
2828 037470 015 012 123 (M4: LASCIZ <15><12> \STEP 2: +10.230V +/= 4&OMV (CR)\
4041
4042 037452 015 012 123 (M7: LASCII <15><12> /STEP 2: CURRENT OFFSET ADJ. 9.8MV TOLER. SMv/
2822 037532 015 012 040 LASCIZ <15><12> / OR 19.5 MICRO-AMPS. TOLER. 10 MICRO-AMPS,
4045 037624 015 012 123 (M9: CASCII <15><12> /STEP 1: CURRENT GAIN ADJ. TO +10.000v TOLER. SMv/
4046 037706 015 012 040 LASCIZ <15><12> / OR 20.000MA TOLER. 10 MICRO-AMPS ((R)/
4047 037766 015 012 123 (M10: JASCII <15><12> /STEP 2: CURRENT OFFSET ADJ. TO +2.000vV TOLER. SMv/
4048 040051 015 012 040 LASCIZ <15><12> / OR 4.000 MA_TOLER. 10 MICRO AMPS ((R)/
4049 040132 015 012 110 (M11: LASCIZ  <15><12>/HAS CALIB BEEN RE~VERIFIED (Y-N)? /
4050 040177 015 012 127 (M12: LASCIZ  <15><12>/WANT TO CALIB THE 4-20 MA RANGE (Y-N)? /
28?; 040251 015 012 120 D?3g§ ASCIZ <15><12>/PC# ADDRESS EXPECT WAS/

EV
4053 040302 001212 132 003462 DT110: .WORD  S$TESTN, SERRPC, TADDR, CNUM,  $SMUT,  $PASS,
4054 040320 001212 132 003462 DT102: .WORD  S$TESTN, SERRPC, TADDR, CNUM,  $GDDAT, $BDDAT, SPASS,
4055 040340 001212 132 003456 DT101: .WORD  STESTN, SERRP(, $MUT,  TADDR, $PASS,
4056 040354 001212 132 003456 DT100: .WwORD  STESTN, SERRPC, $MUT,  TADDR, $GDDAT, $BDDAT, $PASS,
4057 040374 001132 456 003510 DT17: .WORD  $ERRPC, SMUT,  TEMP1, STESIN, $GDDAT, $BDDAT, $PASS,
4058 040414 001132 003456 003470 DT20: .WORD  SERRPC, $MUT,  COSADR, STESTN, SGDDAT, $BDDAT, $PASS,
4059 040434 001132 001212 003600 DT123: .WORD  SERRPC, STESTN, TEMP3,
4060 040444 001132 003456 003466 DT7: .WORD  $ERRPC, $MUT,  TBADDR, STESTN, SGDDAT, $BDDAT, $PASS,
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POWER DOWN AND UP ROUTINES

4061 040464 001 32 001212 001140 DT1: .WORD  SERRPC, STESTN, SGDDAT, $BDDAT, $PASS,

«062 040500 001132 (21212 003456 DT5: .WORD  SERRP(C, STESTN, SMUT,  TADDR, $PASS,

4063 040514 001132 001140 001142 DT21: .WORD  SERRPC, $GDDAT, $BDDAT, $PASS,

4064 040526 001132 003456 001140 OT30: .WORD  SERRPC, $MUT,  SGDDAT, $BDDAT, TEMP,

4065 040562 001132 003462 003514 DT33: .WORD  SERRP(, TADDR, (HNUM, TEMP3, ACOUNT, BCOUNT, ACOUNT, BCOUNT,
4066 040564 001132 003456 003462 DT34: .WORD  SERRPC, $MUT, TADDR, TEMP3, ACOUNT, BCOUNT, ACOUNT, BCOUNT,
4067 040606 001132 003462 001140 DT51: .WORD  SERRP(C, TADDR, S$GODAT, $BDDAT, LAST(N,

4068 040622 001132 003462 003556 0DT52: .WORD  SERRPC, TADDR, BLAST, BCOUNT, CCOUNT, $BDDAT,

4069 040640 001132 003600 003576 ODT57: .WORD  SERRP(, TEMP3, TEMP?,

4070 040650 001132 003456 003466 DT61: .WORD  SERRPC, $MUT,  TBADDR, MXNUM, STESTN, $GDDAT, $BLCDAT,

4071 040670 001132 003456 003466 DT62: .WORD  SERRP(C, $MUT,  TBADDR, MXNUM, STESTN,

4072 040704 001132 003462 003600 0OT31: .WORD  SERRPC, TADDR, TEMP3, TEMP,

4073 040716 000 000 000 OF102: .BYTE 0,0,0,0,0,0,1

4074 040725 000 000 000 OF100: .BYTE 0,0,0,0,0.,7

4075 040733 000 000 000 ©F107: .BYTE 0,0,0,0.1

64076 040740 000 000 000 DF51: .BY1€ 0,0,0,0

64077 040744 0COo 000 001 DF52: .BYTE 0,0,1,1.,1

4078 .EVEN
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MACRO M1113

MODULE TEST, M5010

040752

040752
040754
040762
040770
040776

041002
041010
041016
041024
041030
041036
041042

000004
012737
112737
012737
004737

152777
112737
012737
004737
142777
004737
000207

000012
000000
000004
015022

000010
000377
000004
015022
000070
015410

001212
001140
003460

141634
001140
003460

141606

12-AUG~82 09:59 PAGE 41 SEQ 106

.SBTTL DIGITAL MODULE TEST, M5010

cTHIS TEST WILL CHECk MS5010 MODULE
;32 BIT NONISOLATED DC SENSE

M5010:

';t*'tt"tttitt'tt't"t'i"'"Qtitttt.itQt'QQ'Q'It"ﬁ'itti".ﬁ.tt

TST12: SCOPE

MoV #12,8TESTN ;. SET TEST NUMBER IN APT MAIL BOX
Mov8 #0,3GDDAT ;SET WHAT DATA SHOULD BE

MOV #4 ,BYTNUM ;SET NUMBER OF BYTES

JSR PC,TSTBYT ;CHECK IF DATA IS CORRE(T

BI1SB #TBIT ,a(SR

MOvB #377 ,$GDDAT ;SET WHAT DATA SHOULD BE

MOV #4 ,BYTNUM ;SET NUMBER OF BYTES

JSR PC,TSTBYT ;CHECK [F DATA IS COPREC(CT
BI(B #TBIT, a(SR

JSR PC,CLRINT

RTS P(
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MACRO M1113

MODULE TEST ,m5013

041044

041044
041046
041054
041062
041070
041076

041102
06471110
041114
041122
041130
0641134
061142

000004
012737
152777
112737
012737
004737

152777
004737
112737
012737
004737
162777
004737

012746
012746
000002
000240
012777
012777
152777
152777
013737
005037
005237
023727
001372
005337
001365
132737
001403
005737
001001

104005
142777
162777
004737
012737
000207

022626
005037
113737
012737

000013
000020
000000
000001
015022

000010
015410
000377
000001
015022
000010
015410

000000
0461160

041316
000340
000010
000100
002636
003444
003444
003444

003446
000001
001214

000100
000010
015410
007606

QOO
HOO
— PO
[0 o iV, |
HON—
OO

001212
161562
001140
003460
141534

001140
003460

141502

177777

001226

— —
~
— w—
WN AN
Ny

000004

003503
000004

12-AUG-82 09:59 PAGE 42

SEQ 107

.SBTTL DIGITAL MODULE TEST ,M5013

M5013:

;TH

: é? TEST CHECKS M5013 MODULE

T AC SENSE

E AL RAARRRRRRRRRRA ARl Rl 2R AR R AR SR RS R XA RE B

15113:

64%:

66%:
65¢:

50¢%:
7%:

5%:

SCOPE

MoV #13,STESTN
BISB #DBIT,aCSR
MOv8 #0,$GDDAT

;. SET TEST NUMBER IN APT MAIL BOX
;SET DISABLE BIT
sSET WHAT DATA SHOULD Bt

MOV #1,BYTNUM ;SET NUMBER OF BYTES
JSR PC,TSTBYT JCHECK JF DATA IS CORRECT
BISB #TBIT,aCSR ;SET COMPLIM BIT

JSR PC,CLRINT
MOVB #377.,8GDDAT
MOV #1,BYTNUM

;SET WHAT DATA SHOULD BE
;SET NUMBER OF BYTES

JSR PC,TSTBYT sCHECK IF DATA IS CORRECT
BI(B #TBIT,aCSR

JSR PC,CLRINT

MOV #PRO,~(SP) ;SET PSw TO PRIORITY O

MOV #64%,-(SP)

RTI

NOP

MOV #5% ,aVECTO sSET INTERRUPT VECTOR ADDRESS
MOV #PR7 ,aVECTOA

8158 #TBIT,aCSR
BISB #EBIT,aCSR

s START INTERRUPT
;ENABLE INTERRUPT

MOV K,ZLOOP

CLR YLOOP SWAIT

INC YLOOP

(MP YLOOP,#-1

BNE 65%

DEC ZLOOP

BNE 66%

BITB #BITO,SENV JUNDER APT ?

BEQ 50% :NO

1S7T $PASS ;FIRST PASS ($PASS = 0) ?
BNE 7% ;NO

EMT 5

BICB #EBIT,aCSR :CLEAR (SR

BI(B #TBIT,a(CSR

JSR PC,CLRINT ;CLEAR ALL INTERRUPT

MOV #TMOVEC ,ERRVEC

RTS PC ;RETURN TO CALLING PROGRAM D
(MP (SP)Y+,(SP)+ JRESET STACK

(LR TEMP1

MOvB8 BASE+1, TEMP+1 :INITIALIZE TEMP
MOV #48 ERRVEC



MAIN,
DIGITAL

59

86
87
88

90

MACRO M1113

MODULE

041340
041240
041346
041352
041356
041364
041366
041372
0461374
041402
0461410
041416
041420
041424
041430
041436
041440
041444
041446
041450
041454
041462
041466
0461472
041500
041502
041506
041510
041516
041520
041526
061534
041536
041540
041542
061546
041554
041556
0461562
041566
041570
041572
041600
041606
041612
041616
0461624
041626
041632
061634
041636
041640
0416472
041644

12-AUG-82

TEST ,MS013

013737
005037
005237
023727

€22636
003444
003444
003444

003446

141246
000001
003502

142056
003510
000400

001214

142006
002636
003444
003444
J03444

003446
000200

161122
003502

015410
000010

000000
041570

060010
002636
003444
003444
003444

003446

261450

09:59 PAGE 42-1

003446

000001

003502
141234
003462

003510

003446

000007

141126

003507
003462

141070

141044
003446

177777

6%:

68%:
67%:

2%:

70%:
69%:

9%:
8%:

71$%:

73%:
72%:

6%:

MOV
CLR
INC
CMP
BNE
DE
BNE
MOVB
BISB
CMPB
BEQ
15718
INC
(MP
BNE
ST
BNE
EMT
1ST8
MOV
CLR
INC
CMP
BNE
DE(
BNE
BIT8
BEQ
MOVB
CMP
BNE
EMT
BR
JSR
BIT8
BEQ
MOV
MOV
RTI
NOP
BICB
MOV
CLR
INC
CMP
BNE
DE (
BNE
EMT
BR
(MP
EMT
JMP

K,ZLOOP
YLOOP
YLOOP
YLOOP, #1
67%

lL0O0P

68%
a[AR,TEMP
#RBIT,a(SR
TEMP, TADDR
2%

aTEMP
TEMP1
#400, TEMPT
6%

$PASS

2%

5

aTADDR
K,ZLOOP
YLOOP
YLOOP
YLOOP ,#1
69%
JLOOP
70%
#FBIT,aCSR
8%

9lAR,TEMP
TEMP,TADDR
9%

15

’$
PC,CLRINT
#TBIT,aCSR
7%
#PRO, - (SP)
#71%,~(SP)

#TBIT,aCSR
K,ZLOOP
YLOOP
YLOOP
YLOOP, #-1
72%

ZLOOP

73%

p)

7$

(SP)+,(SP)+

5
2%

SEQ 108

SWALT

;CHECK WHICH [/0 INTERRUPTED
:HERE IF INTERRUPT
1S IT Myt

;L0O0P NO MORE THAN 400 TIMES
;FIRST PASS ($PASS = () ?
sNO

sCLEAR INTERRUPT

JWALT

;CHECK IF INTERRUPT (LEAR

;SET PSw TO PRIORITY O

:CHECK IF CLEARING TBIT CAUSE INTERRUPT
JWAIT



M

99 041650

041650
0461652
101 041660
102 041666
103 041672
104 041674
105 041676
106 041700
07 041702
041704
041706
061712
061716
0461724
061732
0461736
061744
061746
061754
041760
041766
0461774
041776
042004
042006
042010
042014
042016
042020
042024
042026
042030
042034
108 042036

MACRO M1113

000207

000014
000020
003467

003452
003454
002630
003462
003502
002630

003462
003510
141524
001142

00345¢

000004

000004

000004

AN, 12-AUG~82 09:59
DIGITAL MODULE TEST, M6010, M6010YA

001212
140756

003452
003502

141536
003510

001142
003452

001140

PAGE 43

.SBTTL

m6010:

SEQ 109

DIGITAL MODULE TEST, M6010, M6O10YA

sTHIS TEST CHECKS M60T0 MODULE
;32 BIT NONISOLATED CC OUT

'.'QQ.Q..'...‘.""..QQQ'.i""."Q'Q.Qtt.ﬁt.l'.ti'.""."'..QQ.Q.

TS$114;

3 ¥

1%

°%:

1¢:

SCOPE

MOV #14 STESTN :.SET TEST NUMBER IN APT MA]L BOX
BISB #DBIT,a(SR ;SET D BIT

Mov TADDR RO

CLRB (RO)+ ;CLEAR ALL FOUR BYTES OF [/0 REGISTER
(LRB (RO)+

CLRB (RO)»

(LRB (RO) ¢

CLR RO

(LR R1

(LR DBUFF sCLEAR [MAGE OF 1/0 REGISRERS

CLR DBUFF +2

MOv8 PATT(R1) ,DBUFF (RO);SET DATA PATTERN IN IMIGE

MOV TADDR, TEMP

ADD RO, TEMP

Move PATT(R1) ,3TEMP ;SET DATA [N [/0 REG

(LR R

MOV TADDR, TEMP1

ADD RZ,TEMPI
MOV8 aTEMP1 $BDDAT JREAD [/0 REGISTER
(MPB $8DDAT ,DBUFF (R2); IS DATA 0Kk?

BEQ 1%

MOVB DBUFF (R2),$GDDAT

EMT 17

INC R?

(MP 6 k2

?:E g? JTEST IF OTHER BYTES ARE Ok
(MP N4, R1 sLAST PATTERN?

BNE b3 3 sTEST NEXT DATA PATTERN
INC RO

(MP #4 RO JLAST BYTE?

BNE 33 JNO,TEST NEXT BYTE

RTS PC
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129
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MACRO M1113

12-AUG-82 09:59

MODULE TEST, M6012, M6013

042040
042040

042040
042042
042050
0642056
042064
042072
042076
042104

042110
042116
042124
042130
042136

062142
042150
042156
042162
042170

042174
042202
042210
042214
042222
042226

000004
012737
152777
012737
012737
004737
0°27%7
004737

012737
012737
004737
012737
004737

012737
012737
004737
012737
00473%7

012737
012737
004737
012737
004737
000207

000015
000020
000125
000001
015166
000001
015022

000252
000001
015166
000001
015022

000377
000001
015166
000001
015022

000000
000001
015166
000001
015022

001212
140566
001140
003460

003460

001140
003460

003460
001140
003460
003460

001140
003460

003460

PAGE 44

.SBTTL

M6012:
M6013:

SEQ 110

DIGITAL MODULE TEST, M6012, M6013

;THIS TEST CHECKS MODULES M6012 AND M6013

;8 BIT AC AND DC OUT

SR i2A2 A0SR RARRRRARARAlRRRRRdRRlR iRl Rl R

15115:

SCOPE
MOV
BISB
MOv
MOV
JSR
MOV
JSR

MOV
MOV
JSR
MOV
JSR

MOV
MOV
JSR
MOV
JSR

MOV
MOV
JSR
MOV
JSR
RTS

#15,8TESTN
#DBIT,aCSR

#125,%GDDAT

#1,BYTNUM
PC,SETBYT
#1,BYTNUM
PC,TSTBYT

#252,9GDDAT

#1,BYTNUM
PC,SETBYT
#1,BYTNUM
PC,TSTBYT

#377 ,$GDDAT

#1,BYTNUM
PC,SETBYT
#° ,BYTNUM
PC,TSTBYT

#0,8GDDAT
#1,BYTNUM
PC,SETBYT
#1,BYTNUM
PC,TSTBYT
PC

2sSET TEST NUMBER (N APT MAIL BOX
;SET DATA PATTERN

;SET NUMBER OF BYTES

;SET DATA IN [/0 MODULE

;TEST IF DATA IS SET CORRECTLY
;SET DATA PATTERN

;SET NUMBER OF BYTES

;SET DATA IN 1/0 MODULE

;TEST IF DATA IS SET CORRECTLY
;SET DATA PATTERN

;SET NUMBER OF BYTES

;SET DATA [N 1/0 MODULE

;TEST IF DATA IS SET (ORRECTLY
;SET DATA PATTERN

;SET NUMBER OF BYTES

;SET DATA IN 1/0 MODULE

;TEST IF DATA IS SET CORRECTLY
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165
166
167
168
169
170
171
172
173
174
175
176
177
178
479
180
181
182
183

MACRO M1113

12~AUG-82

MODULE TEST, M6011

042230

042230
042232
0642240
042246
042252
042260
042266
042274
042300
042304
042306
042310

042316
042322
042330
042336
042342
042346
042350
042354
042356
042360
042362
042364

042366
042372
042374
042400
042402
042410
042412
042416
042422

042424
042430
042436
042442
042446
042452
042454
042460
042462
042470
042472
042500
042506

000004
012737
013737
005237
152777
012777
012777
012746
012746
000002
00024C
012737

005037
012737
012737
004737
004737
005001
005737
001004
005201
001373
104025
000465

105777
001003
105777
001411
023727
002766
005037
004737
000446

005037
013737
004737
004737
105777
001003
105777
001404
022737
002766
013737
023727
003404

000016
003462
003464
000020
015402
000340
000000
042306

000252
003476
000377
000002
015166
015022

003476

141070
141064
003476

001140
015104

—OOOO
S O

— N WDNPO W

4
5
1
0
0

=N~
oONONO O

141004
001224

003476
042552

09:59 PAGE 45

001212
003464

140364
140400
140374
042550

001140
003460

001224

001140

003476

042552
001142

LSBTTL

M6011:

Sea 111

DIGITAL MODULE TEST, MO

;THIS TEST CHECKS MODULE M6011
;ONE SHOT DC OUT

"'ttt't'.tﬁtttt'ti"t"ttiiItit't.ttﬁtﬁtttt"'tittt.ttt"ttitiﬁ'.

15116

64%:

L%:

1%:

2%

3%:

5¢:

6%:

’$:
10%:

SCOPE
MOV
MOV
INC
BISB
MOV
MOV
MOV
MOV
RTI
NOP
MOV

CLR
MOV
MOV
JSR
JSR
CLR
TST
BNE
INC
BNE
EMT
BR

TSTB
BNE
TSTB
BEQ
(MP
BLT
(LR
JSR
BR

CLR
MOV
JSR
JSR
1S78
BNE
TSTB
BEQ
(MP
BLT
MOV
{mMP
BLE

#16,$TESTN
TADDR, TADDR1
TADDR1
#0BIT,a(SR
#COUNT ,aCLKV(
#PR7 ,a8CLKVCA
#PRO,=-(SP)
¥64%,-(SP)

#252,1STDAT

CLK
#377,3GDDAT
#2 ,BYTNUM
PC,SETBYT
FC,TSTBYT
R1

CLK

2%

R1

1%

25

M6011X

aTADDR
3%
aTADDR1
5%

CLK,#660.
2%

$GDDAT
PC,TSTONE
M6011X

CLK
TSTDAT,SGDDAY
PC,SETBYT
PC,TSTBYT
aTADDR

(LK,CLKSTP
CLKSTP,#610.
1%

:;SET TEST NUMBER IN APT MAIL BOX

;SET LOC 100 = CLOCK VECTOR
;SET LOC 102
;SET PSW TO PRIORITY O

;FIRST DATA PATTERN

:SET DATA PATTERN

;SET NUMBER OF BYTES

;SET DATA IN [/0 MODULE

;TEST IF DATA IS SET CORRECTLY
;TEST IF LINE CLOCK IS INTERRUPTING

SJEXIT TEST
sTEST OUTPUT TO LOCATE ASYNCHRONOUS (CLOCK

;WHEN OUTPUT CLEARS START TEST
JWAIT 11 SEC MAX

;PATTERN SHOULD BE CLEAR
JEXIT TEST

;CLEAR CLOCK COUNTER
:SET DATA PATTERN

;SET DATA [N [/0 MODULE
TEST IF DATA IS SET CORRECTLY
; TEST OUTPUT

JWAIT 11 SEC MAX
;GET TIME

;LESS THAN 10 SEC?
;YES, GOOD



195
19¢

MACRO M1113

MODULE

042510
042¢£14
042520
042526

042530
042536
042%540
042546

042550
042552

12-AUG-82

TEST, M0

005u37
004737
(22737
001404

012737
000667
012777
000207

000000
000000

001140
C15104
000125
000125

015400

09:59

042550

042550
140120

PAGE 45-1

12%:

11%:

M601x:

TSTDAT:
CLKSTP:,

(LR
JSR
(MP
BEQ

MOV
BR

MOV
RTS

.WORD
wORD

$SGDDAT

PC, TSTONE
#1505 TSTDAT
M6011x

#125,TSTDAT
‘s
FNOCLK,QCLKV(
PC

0
0

:NO, SHOULD BE (LEAR

JLAST DATA?
JYES

:SECOND DATA PATTERN
:REPEAT
JRESTORE CLOCK VECTOR

SEQ

112
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MACRO M111%
TEST

MODULE

042554

042554
042556
042564
042572
042600
042606
042614
042622

042626
042634
042642
042650
042654
042660
042664
042670
042672
062674
042702
042710
042716
042724
042732
042736
042742
042750
042752
042756
042760
042766
042770
042774
042776
0462776
043000
043006
043014
043022
043026

043030
043032
043036
043044

000004
012737
013737
062737
152777
112737
012737
004737

162777
11273%7
01273%7
004737
004737
012746
012746
000002
000240
012777
012777
152777
152777
013737
005037
005237
023727
001372
005337
001365
132737
001403
005737
001001

104005
142777
162777
012737
004737
000207

022626
005037
113737
012737

000017
003462
000002
000030
000377
00G002
015022

000010
000000
000002
015022
015410
000000
O4c. .

043030
000340
000010
000100
002636
003444
003444
003444

003446
000001
001214

000100
000010
007606
015410

(@lele)
HOO
WO W
(Wale XV
WO —
Q=

140010
001140
003460

177777

001226

137636
137630
000004

12=-AUG=-82 09:59 PAGE 46
m5011, M503

.S8TTL

M5011:

SEQ

DIGITAL MODULE TESY, M5011, M5031

;THIS TEST CHECKS M5011 MODULE
;16 BIT CHANGE OF STATE SENSE
;THIS TEST CHECKS MS031 MODULE
;16 BIT ISOLATED (HANGE OF STATE

[4

wEAliii 2R RRARRAARRRRRRRAARRRRRRRRRAR R RRARARERAXE R R ]

?§T17:

64%:

65¢:

508%:
s ¥

1¢:

SCOPE
MOV #17 ,$TESTN ;:SET TEST NUMBER [N APT MAJL BOX
MOV TADDR,COSADR

ADD #2,COSADR

BISB #DBIT!TBIT,aC(SR;SET DISABLE BIT AND TB]TY
MOVB #377,8GDDAT ;SET WHAT DATA SHOULD BE
MOV #2 ,BYTNUM ;SET NUMBER OF BYTES

JSR PC,TSTBYT CHECK IF DATA IS (ORRECT

BI(C8B #TBIT,a(SR sCLEAR COMPLI"Y BIT
MOvB #0,8GDDAT .SET WHAT DATA SHOULD BE

MOV #2 ,BYTNUM ;SET NUMBER OF BYTES

JSR PC,TSTBYT ;CHECK IF DATA IS CORRECT
JSR FC,CLRINT

MOV #PRO,=-(SP) ;SET PSw TO PRIORITY O
MOV #64%,-(SP)

RTI

NOP

MOV #1%,aVECTC JSET INTERRUPT VECTOR

MOV #PR7 ,8VECTOA

BISB #TBIT,aCSR
BISB #EBIT,aCSR

;START [NTERRUPT
;ENABLE INTERRUPT

MOV K,ZLOOP

CLR YLOOP SWALT

INC YLOOP

(MP YLOOP,#-1

BNE 65%

DEC ZLOOP

BNE 66$

BIT8B #81T0,$ENV ;UNDER APT ?

BEQ 508 :NO

TST $PASS ;FIRST PASS ($PASS = 0) ?
BNE 2% :NO

EMT 5

BI(B #EBIT,a(SR ;CLEAR (SR

8i(8 #78]T7,aCSR

MOV #TMOVEC,ERRVEC

JSR PC,CLRINT ;CLEAR ALL INTERRUPTS
RTS PC sRETURN TO MONITOR
(mp (SP)+, (SP)+ ;ADJUST STACK POINTER
(LR TEMP1

MOvB BASE+1,TEMP+] JINITIALIZE TEMP
MOV #1088 ERRVEC



C1GITAL
238

239
240
241
242
243
244
245
2646
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281

MACRO M1113

MODULE

043052
043C52
043060
043064
0463070
043076
043100
043704
043106
043114
043122
043124
043132
043136
043142
043150
043152
043154
043160
043166
043174
043202
043210
043212
043214
043222
043226
043232
043240
043242
043244
043250
043254
043262
043266
043272
043300
043302
043306
043310
043316
043324
043326
043330
043334
043342
043350
043356
043360
043362
043370
043374
043400
043406
043410
043412
043416

12-AUG-82 09:59

TEST, M5011, M5031

013737
005037
005237
023727
001372
005337
001365
117737
123737
001416
152777
105777
005237
022737
001340
104005

2636
003644
003444
003444

003446

137534
003502

000001
140344
003510
000400

043000
000100
000377
140270
001140

000001
140242
001140
140232

003470
003462
002636
003444
003444
003444

003446

137332
003502

043000
000377
140122
001140

000001
140074
001140
140064

003470
003462

003446

000001

003502
003462
137512

003510

001142

003446

000001

003502
003462

QOO
OO0
— — -
— —— —
&H
OO

137254

001142

PAGE 46-1

7%:

68%:
67%:

8%:

1%:

i%:

70%:
69%:

11%:

5¢:

6%

MOV
CLR
INC
CMP
BNE
DEC
BNE
MOVB
(MPB
BEQ
BISB
TSTB
INC
(Mp
BNE
EMT
JMP
8I(8B
MOVB
MOVB
(MPB
BEQ
EMT
BISB
1ST8
(LR
MOVB
BEQ
EMT
INC
INC
MOV
CLR
INC
(MP
BNE
DEC
BNE
Mov8
(MPB
BEQ
EMT
JMP
MOV8B
Mov8
(MPB
BEQ
EMT
BISB
TST8
(LR
MOVB
BEQ
EMT
DEC
DEC

K,ZL00P
YLOOQP
YLOOP
YLOOP, #1
67%

2L00P

68%
3]AR,TEMP
TEMP, TADDR
8%
#RBIT,a(SR
aTEMP
TEMP1
#400, TEMP
7%

5

2%
#EBIT,aCSR
#377 ,$GDDAT
a(OSADR,$BDDAT
$GDDAT ,$BDDAT
3s

20
#RBIT,a(CSR
aCOSADR
$GDDAT
a(OSADR,$BDDAT
43

13

COSADR
TADOR
K,ZLOOP
YLOOP
YLOGP
YLOOP,#1
69%

2L00P

70%
alAR,TEMP
TEMP,TADDR
%13

2%

#377,3GDDAT
a(OSADR,SBDDAT
$GDDAT,$BODAT
5%

20

#RBIT,aCSR
8COSADR

$GDDAT
a(OSADR,$BDDAT
63

13

COSADR

TADDR

JWALT

;FIND WHICH [/0 INTERRUPTED

;1S 1T Myt
:YES

“CLEAR INTERRUPT

;TEST COS REGISTER

1S IT ALL ONCS

;CLEAR INTERRUPT

sTEST NEXT BYTE
JWALT

;CHECK IF IT INTERRUPTED

SEQ

114

;CHECK IF COS REGISTER IS ALL ONES

:CLEAR [NTERRLPT

;RESET ADDRESS



LMAIN,
DIGITAL

282
283
284
285

286
287
288

289
290
291
292
293
294

MACRO M1113

MODULE

063422
043426
043434
063436
043442
043446
043450
043452
043460
043466
043474
043500
043504
043512
043514
043520
043522
043524

043530
043532
043534

004,37
132777
001433
012746
012746
000002
000240
162777
152777
013737
005037
005237
023727
001372
005337
001365
104005
000137

022626
104005
000137

12-AUG-8¢
TEST, M5011, ™50

015410
€20010

000000
043450

000010
000100
002636
003444
003444
003444

003446

043000

043000

09:59 PAGE 46-2
31

137210

137164
137156
003446

177777

71%:

73%:
72%:

9% :

10%:

JSR
BITB
BEQ
MOV
MOV
RT]
NOP
BICB
BISB
MOV
CLR
INC
CMP
BNE
DEC
BNE
EMT
JMP

CMP
EMT
JMP

SEQ 115

PC,CLRINT sCLEAR REMAINING [NTERRUPTS

s;BlT.S(SR JCHECK IF CLEARING T BIT CAUSE INTERRUPT
#PRO,~(SP) JSET PSW TO PRIORITY O

#71%,-(SP)

#TBIT,aCSR ;CLEAR INPUTS
#EBIT,a(SR

K,ZLOOP

YLOOP JWAILT

YLOOP

YLOOP,#-1

72%

ZLOOP

73%

p
2%
(SP)+, (SP)+ ;RESET STACK POINTER

b}
2%



JMAIN,
DIGITAL

296
297
298
299
300
301
302
303
304

305
306

307
308
309

N NN
—— -
N—=O

NN N NN
— ) bk -
~NO VSN

MACRO M1113

12-AUG=-82 09:59

MODULE TEST M5012,M5012YA

043540

043540
043542
043550
043556
043564
043572

043576
043604
043612
043620
043624
043632
043636
043642
043646
043650
043652
043660
043666
043674
043702
043710
043714
043720
043726
043730
043734
043736
043744
043746
043752
043754
043754
043756
043764
043772
044000
044004

044006

044006
044010
044014
044022
044030
044030

000004
012737
152777
112737
012737
004737

001001

104005
162777
142777
012737
004737
000207

022626
005037
113737
012737

013737

000020
000020
000000
000002
015022

000010
000377
000002
015022
000010
015410
000000
043650

044006
000340
000100
000010
002636
003444
003444
003444

003446
000001
001214

000100
000010
007606
015410

003510
J02661
044342

002636

001212
137066
001140
003460

137040
001140
003460

137012

001226

134660
13A252
000004

003503
000004

003446

PAGE 47

LSBTTL

sTHIS TEST €
“ISOLATED 16 BI

M5012:

SEQ 116

DIGITAL MODULE TEST M50'2,M5012YA

HECKS M5012 MODULE
T DC INPUT

'"titﬁﬁtttttﬁtﬁtﬁ‘itti"‘t‘"‘l"t‘tt!Qt*tittttitttt*ttttt"tttttti

TST20: SCOPE
MOV
BIS8
MOv8
MOV

JSR

BISB
Move
MOV
JSR
BI(CB
JSR
MOV
MOV
RTI
NOP
MOV
MOV
BIS8
BIS8
MOV
CLR
INC
CMP
BNE
DEC
BNE
BITB
BEQ
TST
BNE
5C%:

EMT

7%: B81(C8B
BICB
MoV
JSR
RTS

6%: :
CMP
CLR
MOVB
MOV

MOV

64%:

65$:

3%:

#20,8TESTN
#0BIT,aCSR
#0,3GDDAT
#2,BYTNUM
PC,TSTBYT

#TBIT,a(CSR
#377,8GDDAT
#2,BYTNUM
PC,TSTBYT
#TBIT,aCSR
PC,CLRINT
#PRO,-(SP)
¥64%,-(SP)

#6%,aVECTO
#PR7 ,aVECTOA
#EBIY,aCSR
#TBIT,aCSR
K,Z2LOOP
YLOOP
YLOOP
YLOOP ,#-1
65%

ZL00P

66%

#BITO, SENV
50%

$PASS

’$

5
#EBIT,
#TBIT,
#TMOVE
PC,CLR
PC

(SR
CSR
.ER

o
]
C
INT

INTERRUPT ROUTINE

(SP)+,(SP)+
TEMP1
BASE+1,TEMP+1
#4% ERRVEC

K,ZLOOP

RVEC

;;SET TEST NUMBER IN APT MAIL BOX
;SET WHAT DATA SHOULD BE

;SET NUMBER OF BYTES
;CHECK IF DATA IS CORRECT

;SET WHAT DATA SHOULD BE
;SET NUMBER OF BYTES
;CHECK IF DATA IS CORRECT

;SET PSW TO PRIORITY O

;SET INTERRUPT VECTOR

;ENABLE INTERRUPT
;START INTERRUPT

WALT

:UgDER APT ?
;N
;FéRST PASS ($PASS = 0) ?
;N

;CLEAR (SR

;CLEAR ALL INTERRUPT
JRETURN TO MONITOR

;RESET STACK POINTER
;INITIALIZE TEMP



N. MACRO M1113 12-AUG-82 09:59 PAGE 47-1 SEQ 117
TAL MODULE TEST M5012,M5012YA
044036 005037 003444 68%: CLR YLOOP SWALT
044042 Q05237 (J3444 67%: INC YLOOP
044046 023727 003444 000007 (MP YLOOP,#1
044054 001372 BNE 67%
044056 005337 003446 DEC ZL00P
044062 001365 BNE 68%
336 044064 117737 136556 003502 MOVB adlAR, TEMP ;FIND WHICH [/0 INTERRUPTED
337 044C72 152777 000001 136544 BISB #RBIT,a(SR
338 044100 105777 137376 1ST8 aTEMP ;CLEAR INTERRUPT
339 044104 123737 003502 003462 CMPB TEMP,TADDR ;IS IT MUT
%2? 064112 001410 BEQ 2% JYES
342 044114 005237 003510 10%: INC TEMP1
343 044120 022737 000400 003510 CMP #400, TEMPT
344 044126 001340 BNE 3%
345 044130 104005 EMT b}
%29 044132 0007M BR 7%
348 044134 005237 003462 2%: INC TADDR
349 044140 152777 000001 136476 8158 #RBIT,aCSR
350 044146 105777 137310 TST8 aTADDR CLEAR INTERRUPT IN NEXT BYTE
351 044152 005337 003462 DEC TADDR JRESTORE TADDAR
352 044156 013737 002636 003446 MOV K,ZLOOP
044164 005037 003444 70%: CLR YLOOP JWALT
044170 005237 003444 69%: INC YLOOP
044174 023727 003444 000COY CMP YLOOP , #1
044202 001372 BNE 69%
044204 005337 003446 DEC LOOP
0644210 001365 BNE 70%
353 044212 132777 000200 136424 BIT8 #FBIT,aCSR ;CHECK IF INTFRRUPT C(LEAR
354 044220 001413 BEQ 8%
355 044222 117737 136420 003502 MOVB alAR,TEMP
356 044230 123737 003502 003462 (MPB TEMP,TADDR
357 044236 001002 BNE 9%
358 044240 104015 EMT 15
359 044242 000645 BR ’$
360 044244 004737 015410 9%. JSR PC,CLRINT ;CLEAR ALL REMINDING INTERRUPTS
361 044250 132777 000010 136366 8%: BITB #TBIT,aCSR
362 044256 001637 BEQ 7$
363 044260 012746 000000 MOV #PRO, - (SP) ;SET PSW TO PRIORITY O
044264 012746 044272 MOV #71%,-(SP)
044270 000002 RTI
044272 000240 71%: NOP
364 044274 142777 000010 136342 BICB #TBIT,aCSR ;CHECK IF CLEARING T BIT CAUSE INTERRUPT
365 044302 013737 002636 003446 MOV K,ZLOOP
044310 005037 003444 73%: CLR YLOOP SWALT
044314 005237 003444 72%: INC YLOOP
044320 023727 003444 177777 CMP YLOOP,#-1
044326 001372 BNE 72%
044330 005337 003446 DEC ZLOOP
044334 001365 BNE 73%
366 044336 104005 EMT p)
%2; 044340 000606 BR 7$
369 044342 022626 (%: (MP (SP)+,(SP)+ ;RESET STACK
370 044344 000663 BR 108

3N



MAIN,
TESTING

373
374

375
376

377
379

MACRO M1113

12-AUG-82

DIGITAL MODULE M5014

044346

044346
044350

044356
044360
044364
044370
044372

044374
044402
044410
044416
044424
044432
044440

044446
044452

044460
044464
044472
044500

044506
044514
044522
044530

044532

044534
0464542
0464544
044552
0446560
044566

000004
012737

104411
012746
012746
000002
000240

013737
013737
062737
013737
062737
013737
062737

004737
152777

023737
001412
013737
013737
013737
000747

000021

000340
0646372

003462
003467
000001
003462
000002
003462
000003

001140
003626
003626
003624

137122
137116
001140

003632

003632
003632
003630

09:59 PAGE 48

001212

003626
003624
003624
003632
003632
003630
003630

136164

003462
003636
003634

003467

0034672
003636
003634

B 10

SEC 118
.SBTTL TESTING DIGITAL MODULE M5014
:M5014 DUAL 16=BIT INPUT COUNTER
M5014:
";t't'tl’"t"i.tlti""'f“i""'."ﬁQ.Q"'itt‘t'.t'lt"tit'lt"'
7§121: SCOPE
MOV #21,8TESTN ;:SET TEST NUMBER IN APT MAIL BOX
SAVREG
MOV #PR7,-(SP) :SET PSW TO PRIORITY 7
MOV #64$ .= (SP)
RTI
6468 : NOP
:ADDRESS INITIALIZATION
MOV TADDR,ACNTL ;INITIALIZE COUNTER A LOW-BYTE
MOV TADDR . ACNTH SINITIALIZE COUNTER A HIGH-BYTE
ADD #1,ACNTH *MAKE COUNTER A ADDRESS
MOV TADDR,BCNTL SINITIALIZE COUNTER B LOW-BYTE
ADD #2 ,BONTL *MAKE COUNTER 8 ADDRFSS
MOV TADDR,BCNTH SINITIALIZE COUNTER B HIGH-BYTE
ADD #3,BCNTH “MAKE COUNTER B ADDRESS
:START WITH A KNOWN CONDITION == CLEAR THE MODULE
JSR PC,KLEER :CLEAR MODULE.
BISB  #DBIT,aCSR *SHUT OFF WORLD
;STATUS OF M5014 AT THIS TIME SHOULD BE ~--
COUNTER A = 0 COUNTER B - 0
;CHECK THAT COUNTERS ARE CLEAR
CLK $GODAT ;INITIALIZE EXPECTED DATA,
MOV ACNTL, TADDR -TEST COUNTER A
MOV ACNTL,CTRSL
MOV ACNTH.CTRSH
1% MOVB  aCTRSH,$BDDAT+1 :READ HIGH BYTE OF COUNTER.
MGVB  aCTRSL.SBDDAT  :READ LOW BYTE OF COUNTER.
CMP $GDDAT.SBDDAT  :IF DATA IS AS EXPECTED
BEQ 2% :=THEN SKIP ERROR
EMT 75
2%: CMP BCNTL, TADDR :IF DONE CHECKING CLEAR
BEQ TSTPTS “<THEN DO PATTERN TEST
MOV BCNTL, TADDR “-ELSE TEST COUNTER B
MOV BCNTL,CTRSL
MOV BCNTH. CTRSH

BR 1%



MAIN,
TESTING

619
420
421
422
423
424
425
426
427
428
429
430
433
432
433
434
435
436
437
438
439
440
441
442
443
444
445
L46
447
[N
449
450
451
452

MACRO M1113

12-AUG-82

DIGITAL MODULE M5014

044570
044572

044600
044606
044614
044622
044630

044636
044644
044652
044660
044666
044674
044702

044704

044706
044774
044722

044724
044730
044736
044744
044752

0447564
044756
044764

005000
162777

104076

142777
023737
001414

005137
013737
013737
013737
000731

005200

122760

001305

000010

003626
003626
003624
002630
002630

000010
001141
001140
136750
136744
001140

000010
003632

001140
003632
003632
003630

000123

09:59 PAGE 49

136044

003462
003636
003634
001140
001147

136000
136762
136756
001143
001142
001142

135730
003462

003462
003636
003634

002630

TSTPT2:

1%:

2%:

3%

4%

¢ 10
SEQ 119

;CHECK THE READ/WRITE CAPABILITIES OF THE COUNTERS

CLR RO JINITIALIZE PATTERN POINTER.
BICB #TBIT,aCSR JASSURE THAT TBIT IS OFF

MOV ACNTL ,TADDR ;TEST COUNTER A

MOV ACNTL,CTRSL

MOV ACNTH,CTRSH

MOV8B PATT(RO) ,$GDDAY ,GET EXPECTED PATTERN
MovB PATT(RO) ,$GDDAT+1

BISB #T1BIT,a(SR ;INITIALIZE BOARD

MOVB $GDODAT+1 ,aCTRSH ;WRITE INTO HIGH BYTE OF COUNTER
mMove $GODAT ,aCTRSL ;WRITE PATTERN INTO LOw BYTE
MOvB8 ACTRSH,$BDDAT+1 ;READ COUNTERS HIGH BYTE

mMove dCTRSL ,$BDDAT ;READ LOW BYTE OF COUNTER

(MP $GDDAT,$BDDAT  ;IF PATTERN [S AS EXPECTED
BEQ 3% ;=THEN SKIP ERROR

EMT 76

BI(B #TBIT,aCSR ;STOP COUNTING

(MP BCNTL,TADDR ;IF COUNTER B JUST TESTED
BEQ 4% ;=THEN DO NEXT PATTERN

COM $GDDAT ;~ELSE PRODUCE EXPECTED PATTERN
MOV BCNTL,TADDR . TEST COUNTER B

MOV BONTL,CTRSL

MOV BCNTH,CTRSH

BR 2%

INC RO ;MOVE PATTERN POINTER

(MPB #123,PATT(RO) ;IF NOT AT END OF PATTERN TABLE
BNE 1% ;=THEN DO NEW PATTERN



D 10

MAIN.  MACRO M1113 12-AUG~82 09:59 PAGE 50 SEQ 120
TESTING DIGITAL MODULE M5014
‘éé ;CHECK THAT TBIT INITIALIZES MODULE
A
456 064766 005037 (01140 TINIMD: (LR $GODAT ;INITIALIZE EXPECTED DATA.
457 064772 112777 177777 136624 MOVB  #-1,3ACNTH :LOAD THE HIGH BYTE BUFFER.
458 045000 112777 177777 136620 MOVB  #-1.aACNTL :LOAD COUNTER A WITH ALL 1°S.
459 045006 12777 177777 136616 MOVB  #-1.3B(NTL :LOAD COUNTER B WITH ALL 1'S.
460 045014 112777 177777 136602 MOVB  #-1.3ACNTH :LOAD THE HIGH BYTE
661 045022 112777 177777 136600 MOVB  #-1.aBCNTH *LOAD COUNTER B HIGH BYTE
agg 045030 112777 000020 135606 MOVB  #DBiT,aCSR ;ASSURE CSR IS CLEAR.
FA
464 0645036 142777 000010 135600 BICB  #TBIT,aCSR ;INITIALIZE BOARD.
465 045064 152777 000010 135572 BISB  #TBIT.aCSR
466 0645052 013737 003626 003462 MOV ACNTL . TADDR ;INITIALIZE FIRST TEST ADDRESS
467 0645060 013737 003626 003636 MOV ACNTL . CTRSL
223 045066 013737 003624 003634 MOV ACNTH, CTRSH
470 045074 117737 136534 001143 1§: MOVB  @CTRSH,$BODAT+1 :READ HIGH BYTE OF TEST COUNTER
471 065102 117737 136530 001142 MOVB  @CTRSL.SBODAT  :READ LOW BYTE OF TEST COUNTER
472 065110 023737 001140 001142 CMP $GDDAT.SBODAT  -IF DATA IS AS EXPECTED
473 045116 001401 BEQ 2% :=THEN SKIP ERROR
4;2 045120 104077 EMT 77
4
477 045122 023737 003632 003662 2%: CMP BCNTL, TADDR ;IF DONE CHECKING INIT
478 045130 001412 BEQ INTHL? :~THEN CHECK INERRUPTS
479 045132 013737 003632 003462 MOV BCNTL, TADDR :=ELSE TEST COUNTER B.
480 045140 013737 003632 003636 MOV BCNTL . CTRSL
481 045146 013737 003630 003634 MOV BCNTH, CTRSH
agg 045154 000747 BR 1$
4
484 065156 112777 000020 135460 INTHL2: MOVB  #DBIT,aCSR ;START INTERNAL FREQ SOURCE
485 045164 152777 000010 135452 BISB  #TBIT.aCSR
486 045172 013737 002636 003446 MOV K,ZLOOP
045200 005037 003444 658: (LR v( 0OP JWAIT
045204 005237 003444 648:  INC YLOGP
045210 023727 003444 000077 CMP YLOOP,#77
045216 001372 BNE 64%
045220 005337 003446 DE( 7L00P
045224 001365 BNE 65%
zgg 045226 004737 015410 JSR PC.CLRINT ;CLEAR ANY INTERRUPTS CAUSED BY T1BIT.
489 045232 013737 003626 003462 1%: MOV ACNTL. TADDR ;INITIALIZE FIRST COUNTER TO TEST
490 045240 013737 003626 003636 MOV ACNTL, CTRSL
491 0645246 013737 003624 003634 MOV ACNTH.CTRSH
492 045254 012777 045456 135366 MOV #2$ ,AVECTO ;INITIALIZE INTERRUPT VECTOR
493 045262 012777 000340 135362 MOV #PR? ,QVECTOA  :INITIALIZE INTERRUPT PRIORITY
494 065270 012737 177776 003642 MOV #-2,NUM SINITIALIZE A COUNT

&95



AN,
TESTING

497
498
499

500
501
502
503

504

505
506
507

508
509
510
511

MACRO M1113

12-AUG-8¢

DIGITAL MODULE M5014

045276
045276
045302
045306
045310
0645312
045320
045326
045334
045342
045346
045352
045360
045362
045366
045370
045376
045402
045406
045414
045416
045422

045424
045432
045436
045442
045444

045446
045450

012746
012746
000002
000240
152777
113777
113777
013737
005037
005237
023727
001372
005337
001365
013737
005037
005237
023727
001372
005337
001365

162777
012746
012746
000002
000240

104103
000532

000000
045310

000100
003643
003642
002636
003444
003444
003444

003446

002636
003444
003444
003444

003446
000100

000340
045644

09:59

003446

177777

135212

PAGE 5t

8%:

66%:

68%:
67%:

70%:
69%:

71%:

E 10
SEQ

JALLOW AN [NTERRUPT AND WAIT

MOV #PRO,~(SP) ;SET PSW TO PRIORITY 0
MOV #66%,-(SP)

RTI

NOP

BISB #EBIT,a(SR ;ALLOW THE INTERRUPT
MOVB NUM+1,aCTRSH ;CLEAR HIGH BYTE BUFFER
Move NUM,aCTRSL ;LOAD COUNTER

MOV K,ZLOCP

CLR YLOOP SWALT

INC YLOOP

CMP YLOOP, #-1

BNE 67%

DEC ZLO0P

BNE 68%

MOV K,ZLOOP

CLR YLOOP SWALT

INC YLOOP

(MP YLOOP,#-~1

BNE 69%

DEC ZLOOP

BNE 70$

BI(CB KEBIT ,aCSR JSHUT OFF INTERRUPTS
MOV #PR7 ,-(SP) ;SET PSW TO PRIORITY 7
MOV #71%,~(SP)

RT]

NOP

EMT 103

BR 14 3 ;SKIP INTERRUPT ROUTINE

121
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MACRO M1113

12-AUG-82

DIGITAL MODULE M5014

045452
045654

045456
045460
045464
045470
045476
045504
045510
045516

045524

045532
045540

045542
045550

045552
045552
045554

045556
045564

045566
045574

045576
0465602
0465606
045614

045616

045620
045624
045630
045634
0456472

045644

045646
045654
045662
045666

022626
000452

= OO0 OO0O
AN DD md d et a2 N
S IV I NIVEIVIIVE] ]
NNO NNNNYO
W 0
~NoOoONOr

NN
NN

117737

023737
001406

023737
001006

104110
000410

023737
001772

023737
00141

105777
005237
022737
01340

104103

012637
012637
004737
132777
001401

104074

012737
013737
005037
005237

000004
000006
045452
000340
003510
002660
000001

135116
003626

003626

003632

003502

135700
003510
000400

000004
000006
015410
000200

177777
002636
003444
003444

09:59

000004
000006

003502
135120

003502
003462

003502

003502

003462

003510

135002

001140
003446

F 10
PAGE 52 SEQ 122

: TIMEOQUT HANDLER FOR INTERRUPT (HECK
33%: (Mp (SP)+,(SP) e JRESET STA(CK POINTER

BR 38% "CONTINUE INTERRUPT CHECKS
-ON INTERRUPT DO 2%
28: CMP (SP)+, (SP)+ SRESET STACK POINTER
MOV ERRVEC.=(SP)  -SAVE TIMEOUT VECTOR
MOV ERRVEC+2,-(SP) -SAVE TIMEOUT PRIORITY
MOV 33¢, ERRVEC ‘ON TIME OUT GO TO 338
MOV #PR7 ,ERRVEC+2  -ASSURE PSW REMAINS PRIORITY 7
CLR TEMP1 "PREPARE TO CONSTRUCT INTERRUPT ADDRESS
MOV BASE, TEMP CINITIALIZE TEMP
38 BISB  #RBIT,aCSR *PREPARE T0 CLEAR INTERRUPT
SCHECK IF COUNTER INTERRUPTS
MOVB  alAR,TEMP :GET LOW BYTE OF INTFRRUPT ADDRESS
(MP ACNTL, TADDR ;1F COUNTER A IS BEING TESTED
BEQ 35¢ "=THEN SEE IF COUNTER B INTERRUPTS
cMP ACNTL, TEMP ;~ELSE IF A DIDN'T INTERRUPT
BNE 36% *=<THEN SKIP ERROR
349 :
EMT 110
BR 37$ ;===CLEAR UNWANTED INTERRUPT
35¢:  (MP BCNTL, TEMP ;IF COUNTER B INTERRUPTED
BEQ 348 T~THEN IT WAS UNEXPECTED
368 CMP TEMP, TADDR :1fF COUNTER INTERRUPTED
BEQ 48 *=THEN CLEAN UP.
;CLEAR UNWANTED INTERRUPT
37¢.: ISTB RTEMP :CLEAR UNWANTED INTERRUPT
38$: INC TEMP1 " INCREMENT INTERRUPT+TIMEOUT COUNT
CMP #6400, TEMPI “1F NOT EXCESSIVE COUNT NUMBER
BNE 3 L=THEN CHECK AGAIN
EMT 103
6% MOV (SP)+,ERRVEC  ;RESTORE TIMEOUT VECTOR
MOV (SP)+ FRRVEC+2 -RESTORE TIMEOUT PRIORITY
JSR PC,CLRINT :CLEAR ALL INTERRUPTS
BITB  #FBIT,aCSR *IF INTERRUPT CLEARS
BEQ 5¢ *THEN SKIP ERROR.
EMT 74
5¢ MOV #-1,8GDDAT SINITIALIZE EXPE.TED DATA
MOV K,2L00P
73%: (LR YLOQP :WAlT

72%: INC YLOOP



567
568
569
570
571
572
573
574
575
576
577
578
579
580
581

MA(RO M1113

DIGITAL MODULE

045672
045700
045702
045706
045710
045716
045724
045732

065734

045736
045744
045746
045754
045762
0465770

023:27
001372
005337
001365
117737
17737
023737
001401

104100

023737
001413
013737
013737
013737
000137

12~AuG=-82

M5014
003444
00344¢
135720

135714
001140

003632

003632
003632
003630
045276

09:59 PAGE S2-1

000500

003462

0034672
003636
003634

:=END 2%
7%:

(MP
BNE
DEC
BNE
MOVB
MOVB
(MP
8tQ

EMT

CMP
BEQ
MOV
MoV
MOV
JMP

G 10

YLOOP, #500
72%

ZLOOP

73%
SCTRSH,$BDDAT+1
JCTRSL ,$BDDAT
;gDDAT.$BDDAT

100

BCNTL,TADDR
TRANP?
BCNTL,TADDR
BCNTL,CTRSL
BONTH,CTRSH
8$

SEQ

;READ HIGH BYTE

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

sIF FINISHED CHECKING INTERRUPTS
;~THEN TEST TRANSITION PQINTS
;~ELSE CHECK COUNTER B

123
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MACRO M1113

DIGITAL MODULE M5014

045774
046002
046010
046016
046022

046026

046034
046036
046042

046044
046052
046054
046062
046066
046072

046074
046076
046104
046112

046116
046122
046126
046130
066132

046134
046140
046144
046146
046154
046156
046160

046162
046164

066166
046174

046176
046200

000257
006037
103014

023737
001453
013737
013701
013700
000755

005005
013737
013737
005337
113711
113710
000240

000240
000240

001365
104101
000723

023737
001717

104102
000715

000020
000010
003626
003624
003626

100000

003642

003462
003632

003630
003632

003642
003642
003502

003503
003502

001143
001142

003502

001140

12-AuG-82 09:59

134642
134634
00346¢

003642

003632
003467

001140
003502

001142

001142

PAGE 53

TRANP? :

1%
5¢:

6£%:

2%:

3%:

(%:

H 10

SEQ 124

JTEST THE TRANSITION POINTS

MOVB
BlS8
MOV
MOV
MOV

MOV

(CC
ROR
BCC

CMP
BEQ
MOV
MOV
MOV
BR

(LR
MOV
MOv
DEC

MOVB
MOvB
NOP
NOP
NOP

MovB
MOVB
NOP
CMP
BNE
DEC
BNE

EMT
BR

(MP
BFQ

EMT
BR

#DBIT,a8(SR
#1817, a(SR
ACNTL , TADDR
ACNTH,R1
ACNTL RO

#BIT15,NUM

NUM
2%

TADDR,BCNTL
STSTI2
BCNTL, TADDR
BCNTH R
BCNTL RO

19

RS

NUM, $GDDAT
NUM, TEMP
TEMP

TEMP+1,(R1)
TEMP, (RO)

(R1) ,$BDDAT+1

(RO) ,$BDDAT
TEMP,$BDDAT
4%
R5
3%
101

5%

$GDODAT, SBDDAT
5%

102
5%

;CLEAR EXTRANEOUS BITS AT (SR,

JINITIALIZE COUNTER TEST ADDRESS
;INITIALIZE HIGH BYTE ADDRESS
;INITIALIZE LOW BYTE ADDRESS

JINITIALIZE TRANSITION NUMBER

;CLEAR ALL CONDITION CODES
;DETERMINE NEXT TRANSITION VALUE
;IF NOT FINISHED THIS COUNTER DO 2%.

;IF COUNTER B WAS CHECKED

;=THEN CHECK fREQUENCY

,~ELSE PREPARE TO TEST COUNTER B
;==LOAD HIGH BYTE ADDRESS
,=~LOAD LOW BYTE ADDPESS

INITIALIZE LGOP COUNT
. COMPUTE EXPECTED DATA
. COMPUTE DATA TO LOAD

;LOAD HIGH BYTE Of COUNTER
;LOAD COUNTER

;READ HIGH BYTE
;READ LOW BYTE

s IF COUNT (HANGED

;=THEN CHECK DATA

;~ELSE IF DELAY NOT UP
;==THEN LOOK FOR A COUNT

. IF COUNT WAS GOOD
;=THEN SKIP ERROR

J=THEN DO ANOTHER TRANSITION (HECK



-

e
oD
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640
661
642
643
644
645
646
647
648
649
650
651
652
653
654

655
656
657
658
659
660
661
662
663
664
665
656
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681

MACRQ M11'3  12-AUG-8?
DIGITAL MODULE M5014

066202
066206
066214
046222
046230
04634
066240
066246
066250
046254
046256
046262
046270
046276
046304

046312
046320
046326
046334

004737
112777
152777
013737
005037
005237
023727
001372
005337
001365
004737
012777

014310
000020
000010
002636
003444
003444
003444

003446

015410
015402
000340
046712
000340

001750
165204
003644
003647

046340
046346
046352
046356
046360

046362
046370
046376

000100
000000
046360

005037
005037
005737
001005
005237
001372

104025
000514

012737

046404
046410
046414
046420
046422
046426

046430
046432

046434

003476
003444
003476

003444

000001

046462
046446
046454
046456
046462
046470

09:59

134430
134422
003446

000077

134376
134372
134344
134340

003644

001140
001140

134276

— b —>
NN AN
(W, R0, QU
N
NI NN
(o Y I 8

003642

001140

001140

CAGE 56

SISTIZ:

65%:

66$:

11%:

15%:

12%

110
SEC 2

;TEST THAT COUNTERS COUNT TO WITHIN 20% OF 5KkH7

JSR PC,KLEER ;CLEAR EVERYTHING

MOv8 #DBIT,a8(C5R ;SHUT OFF WORLD

BISB #TBIT ,aCSR ;ENABLE 5KHZ CLOCKING

mMov K,lLOOP

CLR YLOOP JWAlT

INC YLOOP

(MP YLOOP,#77

BNE 648

DEC ZL00P

BNE 65%

JSR PC,CLRINT ;CLEAR ALL INTERRUPTS

MoV #COUNT,aCLkV( JINITIALIZE CLOCK VECTOR

MOV #PR7 ,3CLKVCA JSET UP PRIORITY FOR CLK INT
mMOv #48 ,aVECTO ;INITIALIZE INTERRUPT VECTOR
Mov #PR7 ,aVECTOA ;SET UP PRIORITY FOR INT

MOV #1000.,VARI ;INITIALIZE ALLOWED FRROR
MOV #-5500.,8GDDAT INITIALIZE EXPECTED DATA
SuB VAR],$GDDAT ;SUBTRACT FUDGE FACTOR

(LR NUM JINITIALIZE PROGRAM POSITION POINTER
;ALLOW THE INTERRUPTS

B1SB #EBIT , aCSR ;ENABLE INTERRUPT BIT AT (SR
MOV #PRJ, - (SP) ;SET PSW TO PRIORITY O

MOV #66%,~(SP)

RTI

NOP

MOVB $GDDAT+1 dACNTH ;LOAD HIGH BYTE BUFFEFR

MJIVB SGDDAT ,aACNTL ;LOAD COUNTER A

MOVB $SGODATY ,aB(NTL ;LOAD COUNTER B

JTEST THAT THE CLOCK [S ON

CLR (LK JINITIALIZE CLOCK

(LR YLOOP JINITIALIZE LOOP COUNT

TST (LK ;IF CLOCK IS COUNTING

BNE 15% ;~THEN (HECK THAT COUNTERS COUNT
INC YLOOP ;=~ELSE IF CLOCK MAY COUNT
BNE 11% ;~=THEN (HECK fOR COUNT

EMY 25

BR 14% ;==SKIP CLOCK DEPENDENT TESTS
MOV #1,NUM SSET A CLOCK FLAG

;WAIT UP TO ONE SECOND FOR A COUNT

TSTB S8ACNTH sLOAD LOW BYTE BUFFER

(MPB SACNTL ,$GODAT ;IF COUNTER A IS COUNTING
BNE 138 ;=THEN CHECK FREJUENCY

1S18 aBCNTH :~ELSE CHECK COUNTER B

(MPB SBCNTL ,SGDDAT  ;=<IF COUNTER B IS COUNTIMNG
BNE 138 ;===THEN (HECK FREQUENCY



JMAIN,
TESTING

682
683
684
685
686
687
688
689
690
691
692
693
694

€95
696
697
698
€99
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721

702

MACRO M1113

DIGITAL MODULE M5014

066472
046500

046502
046510

046514
046522

046524
046532
046536
046542
046544

046546
046554
046562
046570

046576
046604
066610

046614
046622

046624
046632

046634
046642

0466644
046652
0466660

046662

046664
046672
046676
046702
046704
04€706

023,27
002760

012737
C05037

023727
002774

1642777
012746
012746
000002
000240

117737
117737
117737
117737

013737
006337
005437

023737
100404

013737
1064106

023737
100407

013737
013737
104106

000520

142777
012746
012746
000002
000240
000137

003476

000002
003476
003476
000110

000340
046544

135052
135046
135042
135036

003644
003644
003644

003644
003626
003644
003630

000110
000340
046704

047546

000074

003642

000074

134112

001143
001142
003651
003650

001140
001142
00346/
003650
003462

001142

133752

12=-AUG=~82 09:59 PAGE 54-1

13%:
1$:

67%:

3%:
14%:

¢8%:

(MP
BLT

J 10

Lk,860.
2$

;WAIT ONE FULI SECOND

MOV

(LR

(P
BT

BI(B
MOV
MOV
RT]
NOP

MOVB
MOVB
MOVB
MOvB

MoV
ASL
NEG

CMP
BM]

MOV
EmMT

(MP
BM!

MOV
MOV
EMT

BR

BI(B
MOV
MOV
RT]
NOP
JMP

#2 ,NUM
(LK
CLK,#60.
1%

#EBIT.TBIT,a(SR
#PR7,-(SP)
#67%,=-(SP)

dACNTH,$BDDAT +1
SACNTL ,$BDDAT
aBCNTH, TEMPB+1
aBCNTL , TEMPB

VARI ,$GDDAT
VARI

VAR]

VAR] ,$8DDAT
2%

ACNTL, TADDR
106

VAR] ,TEMPB
3%

BCNTL, TADDR
TEMPB,$BDDAT
106

TSECTB
#EBIT.TBIT,a(SR

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

(BIT(M

SEQ

;==<ELSE IF 1 SECOND NOT uP
;===<=THEN WAIT FOR COUNT
;INDICATE PROGRAM MADE [T HERE
INITIALIZE THE CLOCK

;IF 1 SECOND NOT uP
;=THEN WAIT

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

;GET CONTENTS OF COUNTER A
;GET CONTENTS OF COUNTER B
JGET EXPECTED COUNT
;DOUBLE THE VARIANCE

;GET TWO'S COMPLIMENT

:IF COUNT IS WITHIN 20% OF SkW!?
;=THEN SKIP ERROR

;=ELSE PREPARF FOR ERROR

JIF CGUNT [S WITHIN 20% OF 5kHZ
;~THEN SKIP ERROR

;~ELSt PREPARE FOR ERROK
;==DITTO

;CHECK TIME BASE

;DON'T LEAVE BITS HANGING
;SET PSwW TO PRIORITY 7

;SKIP CLOCK DEPENDENT TESTS

126



MAIN,
TESTING

724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
244
745
746
747
748
749
750
751
752

753
754
755
756
7¢7
758
759
760
761
762
763

MACRO M1113

DIGITAL MODULE M5014

046712
046714
046722
046730

046736
046744

066746
046754
0466762
046770
046772

046774
047002

047004
047012
047020
047026

047030

067032
047040
047044
047050
0647054
047056
047060
047064
047066
047072
047100
047102

0647106
047112
047120
047122

001205
000137

004737
132777
C01401
104104

003476
002660
133712

003626
134652

134646
003626

003632

134620
13464
003632

000001
134436
000000
047056

003642

046644
000001

046442

015410
000200

003510
003502
003502

003502

001143
001162
003467

003502

007143
001142
0034672

133604

003642

133524

12=-AUG-82 09:59 PAGE 55

4%:

5%:

6%

9% :

16%:

7%:

K 10

;ON INTERRUPT DO 4%

CMP
MOV
MOV
MOVB

(Mp
BNE

MOVB
Move
MOV
EMT
BR

(MP
BNE

MOVB
MOVB
MOV
EMT

BR

BISB
TST8B
MOV
MOV
RTI
NOP
TST
BNE
JMP
(MP
BNE
JMP

JSR
Bl18
BEQ
EMT

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

ACNTL , TEMP
5%

JACNTH,$SBDDAT +1
dACNTL ,$BDDAT
ACNTL ,TADDR

106

7$

BCNTL,TEMP
6%

aBCNTH,S$BDDAT +1
IBCNTL ,$8DDAT
BCNTL,TADDR

106

’$

#RBIT,aCSR
aTEMP

#PRO,=~(SP)
#69% - (SP)

NUM
16%
1%

21 ,NUM
1%

12%

PC,CLRINT
#FBIT,a(SR
TSECTB

104

JRESTORE STACK POINTER
;GET TIME AT INTERRUPIT

JINITIALIZE TEMP

;GET INTERRUPTING ADDRESS

SEQ

;IF NOT COUNTER A INTERRUPTING

;~THEN SKIP ERROR

;=ELSE PREPARE FOR ERROR TYPEQUT

;CLEAN UP

;IF NOT COUNTER B INTERRUPTING

;=THEN SKIP ERROR

;~ELSE PREPAR{ FOR ERROR TYPEOUT

;CLEAN UP

;CLEAR UNWANTED INTERRUPT
;SET PSW TO PRIORITY O

;1F NOT AT 118 MARK

J=THEN GO TO CORRE(T MARKX
;~ELSE CONTINUE AT 11% MARK
1$ MARK

;1F AT THE
;~THEN GO 10 IT

;=~ELSE GO TO THE 12% MARK

;CLEAR ALL INTERRUPTS
;1F INTERRUPT (LEARS
;=THEN SK]P ERROR

127



JMAIN,
TESTING

765
766
767

768
769
770
771
772
773
774
775
776
777
778
779
780

781

782
783
784
785

786
787
788
789
790
791
792
793

794
795
796
797
798
799
800
801
802

MACRD M1113

12~AUG-82

DIGITAL MODULE MS014

047124
047124
047130
047134
047136
047140
047146
047154
047162
047170
047176
047202
047206
047212
047216

047222
047230
047234
047240
047242
047244
047252
047256
047262
047270
047272
047276
047300
047304
047306
047314
047320
047324
047326

047330
047332

047336
047344

047346
047352
047356
047360
047362
047370

047372
047400

047406
047414
0474272

012746
012746
000002
000240
012737
1642777
012777
012777
152777
004737
105077
105077
105077
005037

152777
012746
012746
000002
000240
013737
005037
005237
023727
001372
005337
001365
005737
001014
112777
012746
012746
000002
000240

104025
000137

023727
002774

012746
012746
000002
000240
112777
104103

000340
047136

141520
000110
047470
000340
000010
015410
134416
134414
134414
003476

000100

000000
047242

002636
003444
003444
003444
003446
003476
000020

000340
047326

047546
003476

000340
047360

000020
003624
003626
003636

134214
134210

09:59 PAGE 56

133414

003446

177777

133330

001332

133254

003634
003636

003462
001143
001142

TSECTB:

64%:

65%:

67%:
66%:

68¢:

1¢:

69%:

5%:

’%:

L 10

;CHECK THAT A 10 SECOND

MOV
MOV
RT]
NOP
MoV
BICB
MOV
MOV
BIS8
JSR
CLRB
CLRB
CLRB
CLR

BISB
MOV
MoV
RTI
NOP
MOV
CLR
INC
(MP
BNE
DEC
BNE
TST
BNE
MOVB
MOV
MOV
RT]
NOP

EMT
JMP

CMP
BLT

MOV
MOV
RTI
NOP
MOVB
EMT7

MOV
MOV

MOV
MOVB
MOvSB

#PR7 ,=(SP)
#646%,-(SP)

#50000.,$GDDAT
#TBIT'EBIT.aCSR
848, 3VECTO
#PR7,aVECTOA
#T81T,aCSR
PC,CLRINT
FACNTH

AACNTL

ABCNTL

CLK

#EBIT ,aCSR
#PRO, = (SP)
#65%,~(SP)

K,ZLOOP
YLOOP
YLOOP
YLOOP, #-'
66%

ZLO0P

67%

CLK

1%
#0BIT,aCSR
#PR7 ,~(SP)
#68%,-(SP)

25
(BIT(M

(LK, #730.
1$

#PR7 ,=(SP)

#69%,-(SP) »

é

#DBIT,a(SR
103

ACNTH,CTRSH
ACNTL,CTRSL

(TRSL, TADDR
d( TRSH,$BDDAT +1
JCTRSL ,$BDDAT

SEQ 128
TIME BASE [S (HOSEN

;SET PSW TO PRIORITY 7

JINITIALIZE EXPECTED DATA
sASSURE TBIT AND EBIT ARE CLEAR
JINITIALIZE INTERRUPT VECTOR
;INITIALIZE INTERRUPT PSw STATUS
;INITIALIZE MODULE

;CLEAR ALL INTERRUPTS

;CLEAR HIGH BYTE BUFFER

+CLEAR COUNTER A

;CLEAR COUNTER B

;INITIALIZE CLOCK COUNT

JALLOW INTERRUPTS
;SET PSW TO PRIORITY 0

JWALT

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

;s 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
;INITIALIZE FIRST TEST ADDRESS

;LOAD TEST ADDRESS
;READ HIGH BYTE OF TEST COUNTER
;READ LOW BYTE OF TEST COUNTER
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MACRO M1113

DIGITAL

047630
047436

047440

047442
047450
047452
047460
047466

047470
047472
047500

047506
047514

047516
047524
047530
047534
047540
047542
047544

12-AUG-82

MODULE M5014

02337
001401

104107

023737
001436
013737
013737
000747

022626
013737
117737

023737
001726

152777
105777
012746
012746
000002
000240
000674

001140

003632

003632
003630

002660
133142

003632

006001
133752
000000
047542

09:59 PAGE 56-1

001142

0034672

003636
003634

003502
003502

003502

133120

7%

0%

70%:

(MP
BEQ

EMT

(Mp
BEQ
MOV
MOV
BR

(MP
MOV
MOVB

CMP
BEG

8158
TSTB
MOV
MOV
RTI]
NOP
BR

M 10

SEQ 129
$GDDAT,$BDDAT ;IF DATA IS AS EXPECTED
’s :=THEN SK]P ERROR
107
BCNTL,TADDR ;1F DONE CHECKING TIME BASE
(BITCM ;=THEN CHECK CBIT INIT
BONTL,CTRSL ;=ELSE TEST COUNTER 8.
BCNTH,CTRSH
2%
(SP)+,(SP)+ ;RESTORE STACK POINTER
BASE , TEMP ;INITIALIZE TEMP
alAR,TEMP ;GET LOW BYTE INTERRUPTING ADDRESS
BCNTL, TEMP ;1F B INTERRUPTED
5% ;=~THEN SEE IF TIME BASE IS CORRECT
#$E;;.SCSR ;=ELSE CLEAR UNWANTEP INTERRUPT
"]
#PRO,=-(SP) ;SET PSw TO PRIORITY O
#70%,-(SP)

1% :=CONTINUE 12 SECOND WAIT



MAIN,
TESTING

MACRO M1113

12-AUG-82

DIGITAL MODULE MS5014

0467546
0475952
0475€0
047566
047574

047602
047606

047614
047622

047630
047636
047644
047652
047660

047662

047664
047672
047674
047702
047710
047712
047714
047722

— 0O —_— =D s (D

[Valew] I i Y o ]

NNW WKW oS rornofroro
~
(v}
~

— aned

023737
001407
013737
013737
000747
104412
013737
000207

014310
000020

003626
003624

003636
133772

133766
001140

003632

003632
003630

003626

09:59 PAGE 57

133030

003636
003634

003462
001143

001142
001142

003462

003636
003634

003462

(BIT(M:

1¢:

2%:

MS5014R:

N 10

SEQ

;CHECK THAT (BiT INITIALIZES MODULE

CLR

MOV8B
MOVB
MOvB
MovB

JSR
BIc8

MOV
MoV

MOV
MOVB
MOVB
(MP
BEQ

EMT

(MP
BEQ
MOV
MOV

BR
RESREG
MOV
RTS

$GDDAT

#-1,3ACNTH
#=-1,3ACNTL
#-1,3BCNTL
#DBIT,aCSR

PC,KLEER
#DBIT,aCSR

ACNTL,CTRSL
ACNTH,CTRSH

CTRSL,TADDR

@CTRSH,$BDDAT +1
@CTRSL,$BDDAT
$GODAT,$BODAT

2$
75

BCNTL, TADDR
M5014R

BCNTL,CTRSL
?ENTH,CTRSH

ACNTL ,TADDR
PC

JINITIALIZE EXPECTED DATA,
;LOAD THE HIGH BYTE BUFFER.
;LOAD COUNTER A WITH ALL 1°S.
;LOAD COUNTER B WITH ALL 1°S.
;ASSURE (SR IS CLEAR.

;INITIALIZE SYSTEM
;SHUT OFF WORLD

INITIALIZE FIRST TEST ADDRESS

;INITIALIZE ADDRESS UNDER TEST

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

;IF DATA IS AS EXPECTED

;=THEN SKIP ERROR

;IF DONE CHECKING INIT
;=THEN RETURN FROM SUBROUTINE
;=ELSE TEST COUNTER B.

sRESTORE REGISTERS
sRESTORE TEST ADDRESS FOR LOOPING
JRETURN TO MAIN PROGRAM.

130



-MAIN.
TESTING

857
858
859
860

861
862

863
B64
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
9C0

MACRO M1113

12-AUG~82

DIGITAL MODULE M6014

0677264

047724
047726

047734
047740
047744
047746

047750
047756
047764
047772
050000
050006
050014

050022
050026

050034
050040
050046

050054
050062
050070
050076
050104

050106

050110
050116
050120
050126
050134

000004
012737

012746
012746
000002
000240

013737
0°3737
062737
013737
062737
013737
062737

004737
152777

023737
001407
013737
013737
000747

000022

000340
047746

003462
003462
000001
003462
000002
003462
000003

014310
000020

001140
003626
003624

003636

133546
133542
001

003632

003632
003630

09:59 PAGE 58

001212

003626
003624
003624
003632
003632
003630
003630

132610

003636
003634

003462
001143
001142
001142

003462

003636
003634

.SBTTL

M6014:

B 1
SEQ 131

TESTING DIGITAL MODULE M6014
;M6014 DUAL 16-BIT OUTPUT COUNTER

SA LRSSl RS ARl RRARlRl R R 222 ARRRERR S X

T$122:

64%:

1%.

2$:

SCOPE

MOV #22,8TESTN :oSET TEST NUMBER IN APT MAIL BOX
MOV #PR7,=-(SP) ;SET PSW TO PRIORITY 7

MOV #64%,-(SP)

RT]

NOP

;ADDRESS INITIALIZATION

MOV TADDR ,ACNTL ;INITIALIZE COUNTER A LOW-BYTE
MOV TADDR ,ACNTH ;INITIALIZE COUNTER A HIGH-BYTE
ADD #1,ACNTH ;MAKE COUNTER A ADDRESS

MoV TADDR,BCNTL ;INITIALIZE COUNTER B LOW-BYTE
ADD #2 ,BCNTL ;MAKE COUNTER B ADDRESS

MOV TADDR,BCNTH JINITIALIZE COUNTER R HIGH-BYTE
ADD #3,BCNTH +MAKE COUNTER B ADDRESS

;START WITH A KNOWN CONDITION -- CLEAT THE MODULE

JSR PC,KLEER ;CLEAR MODULE.

BISB #DBIT,aCSR :SHUT OFF WORLD

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

(LR $GDDAT SINITIALIZE EXPECTED DATA,
MOV ACNTL ,CTRSL ;TEST COUNTER A

MOV ACNTH,CTRSH

MOV CTRSL, TADDR ;INITIALIZE TEST ADDRESS

MOVB @dCTRSH,$BDDAT+1 ;READ HIGH BYTE OF COUNTER.
MOVB JCTRSL ,$BDDAT  ;READ LOW BYTE OF COUNTER.
(MP $GDDAT ,$BDDAT  IF DATA IS AS EXPECTED

BEQ 2% ;=THEN SKIP ERROR

EMT 75

CMP BCNTL, TADDR ;IF DONE CHECKING CLEAR
BEQ TSTPT1 ;~THEN DO PATTERN TEST
MOV BCNTL,CTRSL s~ELSE TEST COUNTER B
ggv ?gNYH,CTRSH



MAIN,
TESTING

902
903
904
905
906
907
908
909
910
91
912
913
914
915
916
917
918
919
920
921
922
723
924
925
926
927
928
929
930
931
932
933
734

MACRO M1113

12~AUG-8¢

DIGITAL MODULE M6014

050136
050140

050146
050154
0507162
050170

050176
050204
050212
050220
050226
050234
050242
050250

050252

050254
050262
050270

050272
050276
050304
050312

050314
050316
050324

037

104076

142777
023737
001411

005137
0137357
013737
000731

005200
122760
001310

000010

003626
003624
002630
002630

000010
003636
001141
001140
133402
133376
001140

000010

003632

001140
003632
003630

000123

09:59 PAGE 59

132476

003636
003634

132362
C03462

003636
003634

002630

TSTPT:

1%:

2%:

3%

4%

(R R
SEQ

sCHECK THE READ/WRITE CAPABILITIES OF THE COUNTERS

(LR
BI(B

MOV
MOV
MOV8B
MOVB

BISB
MOV
MOVB
MOVB
MOVB
MovB
(MP
BEQ

EMT

BI(B
(MP
BEQ

(OM
MOV
MOV
BR

INC
(MPB
BNE

RO JINITIALIZE PATTERN POINTER.
#TBIT,a(SR ;ASSURE THAT TBIT [S OFF
ACNTL,CTPSL ;TEST COUNTER A

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

#TBIT,a(SR ;INITIALIZE BOARD

CTRSL, TADDR ;INITIALIZE TEST ADDRESS
$GODAT+1 ,8CTRSH ;WRITE

$GDDAT ,@CTRSL ;WRITE PATTERN INTO LOW BYTE
@CTRSH,$BDDAT+1 ;READ COUNTERS HIGH BYTE
aCTRSL,$BDDAT ;READ LOW BYTE OF COUNTER
$GDDAT,$BDDAT ;IF PATTERN IS AS EXPECTED
3% ;=THEN SKIP ERROR

76

#TBIT,a(SR ;STOP COUNTINS

BCNTL,TADDR . IF COUNTER B JUST TESTED

4$ ;=THEN DO NEXT PATTERN

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

ggNTH,CTRSH

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

INTO HIGH BYTE OF COUNTER

132



MAIN,
TESTING

936
937
938
939
940
941
942
943
944
045
946
947
948
949
950
951
952
953
954
955
956
957
958
956
960
961
962
963
964
965
966

967
968
969
970
971
972
973

MACRDO M1113

12-AUG-82

DIGITAL MODULE M6014

050326
050332
050340
050346
050354

050362
050370
050376

050404
050412
050420
050426
050434

050436

050440
05044¢
050450
050456
050464

050466
050474
050502
050506
050512
050520
050522
050526
050530

050534
050542
050550
050556

)
2
2
2
2
2777
3
3
3
7
7737

023737
001407
013737
013737
000747

112777
013737
005037
005237
023727
001372
005337
001365
004737

013737
012777
012777
(2737

001140
1777277
177777
127777
000020

000010
003626
003624

003632

003632
003630

000030
002636
003444
003444
003444

003446
015410
003624
050710

000340
000002

09:59 PAGE 60

003634

003462
001143
001142
001142

003462

003636
003634

132150
003446

177777

003462
132100
132074
003642

TINIMO:

1%:

2%:

INTHL:

65%:
64%:

1%:

CLR

MOVB
MOvB
MOVB
MOVF

Bls8
MOV
MCvV

D 11

SEQ 133

sCHECK THAT TBIT INITIALIZES MODULE

SGDDAT JINITIALIZE EXPECTED DATA.

#-1,38ACNTH JLOAD THE HIGH BYTE BUFFER.

#-1,3ACNTL ;LOAD COUNTER A WITH ALL 1°'S.

#<1,3BCNTL ;LOAD COUNTER B WITH ALL 1°S.

#DBIT,aCSR JASSURE CSR IS CLEAR.

#TBIT,3(SR ;INITIALIZE BOARD.

ACNTL ,CTRSL JINITIALIZE FIRST TEST ADDRESS

ACNTH,CTRSH

CTRSL,TADDR ;INITIALIZE TEST ADDRESS

MOV
MOVB
Move
(MP
BEQ

EMT

(MP
BEQ
MOV
MOV
BR

JCTRSH,$BODAT+1 ;READ HIGH BYTE OF TEST COUNTER
A(TRSL ,$80DAT  ;READ LOwW BYTE OF TEST COUNTER
$GODAT ,$BDDAT  ;IF DATA IS AS EXPECTED

23 ;=THEN SKIP ERROR

77

BONTL, TADDR ;IF DONE CHECIING INIT

INTHL ;~THEN CHECK MODULE INTERRUPTS
BCNTL,CTRSL ;=ELSE TEST COUNTER B.
@gNTH,CTRSH

;CHECK THAT MODULE INTERRUPTS

MOvVB
MOV
(LR
INC
(MP
BNE
DEC
BNE
JSR

MOV
MCV
MOV
MOV

#DBIT.TBIT,a(SR ;START INTERNAL FREQ SOURCE
K.ZLOOP

YLOOP SWALT

YLOOP

YLOOP, #-1

648

ZL00P

65%

PC,CLRINT ;CLEAR ANY INTERRUPTS CAUSED BY TBIT,
ACNTH, TADDR JINITIALIZE FIRST COUNTER TO TEST
#2% ,aVECTO JINITIALIZE INTERRUPT VECTOR

#PR7 ,QVECTOA SINITIALIZE INTERRUPT PRIORITY

#2 ,NUM JINITIALIZE A COUNT



978
979
980
981
982

983
984
985
986

987

E 1

MACRO MI1113  12-AUG-82 09:59 PAGE 61 SEQ
DIGITAL MODULE M6014
;JALLOW AN INTERRUPT AND wAIT
050564 8%:
050564 012746 000000 MOV #PRO,=(SP) ;SET PSW TO PRIORITY O
050570 01274% 050576 MOV #66%,-(SP)
050574 000002 RT]
050576 000240 66$: NOP
050600 152777 000100 132036 BISB #EBIT,a(SR ;ALLOW THE INTERRUPT
050606 113777 003643 132646 MovB NUM+1,3TADDR ;CLEAR HIGH BYTE BUFFER
050614 142737 000001 003462 BI(8B #BITO, TADDR ;PREPARE TO LOAD COUNTER
050622 113777 003642 132632 MovB NUM,aTADDR ;LOAD COUNTER
050630 013737 002636 003446 MOV K,ZlLO0P
050636 005037 003444 68%: (LR YLOOP JWALT
050642 005237 003444 67%: INC YLOOP
050646 023727 003444 177777 (MP YLOOP, #-1
050654 001372 BNE 67%
050656 005337 003446 DEC ZLOOP
050662 001365 BNE 68%
050664 104703 EMT 103
050666 012746 000340 MOV #PR7 ,~(SP) ;SET PSW TO PRIORITY 7
050672 012746 050700 MOV #69%,-(SP)
050676 000002 RT]
050700 000240 69%: NOP

050702 000537 BR ’'$ ;SKIP INTERRUPT ROUTINE

134



JMAIN,
TESTING

989
990
991
992
993
994
995
99
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013

MA(RQ M1113

DIGITAL MODULE ™6014

050750

050756

050764
050772

050774
051002

051004

051074
051076
051100

OO0
N WD
— b b
)l
——
(o QNP )

022626
000452

117737

0237%?
00140¢

023737
001006

104110
000410

023737
001772

023737
001411

105777
005237
022737
001340

106103

012637
012637
004737
132777
001401

104074

005037
013737
005037
005237

000004
000006
050704
000340
003510
002660
000001

131664
003626

003626

003632

003502

132446
003510
000400

000004
000006
015410
000200

201140
002636
003444
003444

12-AuG=-82 09:59

000004
000006

003502
131666

003502
003462

003502

003502

003462

003510

131550

003446

PAGE 62

33%:

F 11

;ON INTERRUPT DO 2%

2%:

34%:

35%:

36%:

37¢:
38¢%:

6%

5¢:

71%:
70%:

SEQ '35
;TIMEOUT HANDLER FOR INTERRUPT (HECK
CMP (SPY+,(SP)+ ;RESET STA(CK POINTER
BR 38$ ;CONTINUE INTERRUPT (HECKS
CMP (SP)+,(SP)+ RESET STACK POINTER
MOV ERRVEC,=(SP) sSAVE TIMEOUT VECTOR
MOV ERRVEC+2,-(SP) :SAVE TIMEOUT PRIORITY
MOV 338 ,ERRVEC :ON TIME QUT GO TO 33%
MOV #PR7 ,ERRVEC+2  ;ASSURE PSW REMAINS PRIORITY 7
(LR TEMP1 ;PREPARE TO CONSTRUCT INTERRUPT ADDRESS
MOV BASE, TEMP ;INITIALIZE TEMP
BISB #RBIT,aCSR ;PREPARE TO CLEAR INTERRUPT
;CHECK ]F COUNTER INTERRUPTS
MOVB alAR, TEMP ;GET LOW BYTE OF INTFRRUPT ADDRESS
CMP ACNTL,TADDR ;IF COUNTFR & I BEING TESTED
BEQ 35% ;~THEN SEE IF COUNTER B INTERRUPTS
CMP ACNTL,TEMP ;~ELSE IF A DIDN'T INTERRUPT
BNE 36% ;==THEN SKIP ERROR
EMT 110
BR 37% ;===CLEAR UNWANTED [NTERRUPT
CMP BCNTL,TEMP :IF COUNTER B INTERRUPTED
BEQ 348 ;=THEN [T WAS UNEXPECTED
(MP TEMP, TADDR :1F COUNTER INTERRUPTED
BEQ 48 ;=THEN CLEAN UP.
:CLEAR UNWANTED INTERRUPT
TSTB JTEMP :CLEAR UNWANTED INTERRUPT
INC TEMP1 :INCREMENT INTERRUPT+TIMEQUT COUNT
(MP #6400, TEMPT ;IF NOT EXCESSIVE COUNT NUMBER
BNE 3$ :~THEN CHECK AGAIN
EMT 103
MOV (SP)+ ,ERRVE( ;RESTORE TIMEOQUT VECTOR
MOV (SP)+,FRRVEC+2 ;RESTORE TIMEOQUT PRICR]ITY
JSR PC,CLRINT ;CLEAR ALL INTERRUPTS
BITB #FBIT,aCSR ;IF INTERRUPT CLEARS
BEQ 5¢ ;THEN SKIP ERROR.
EMT 74
(LR $GDDAT JINITIALIZE EXPELTED DATA
MOV K,ZL00P
(LR YLOOP SWALT
INC YL 00P



¢ 1

IN. MA(RQ M1113  12-AUG-~82 09:59 PAGE 62-1 SEQ 736
VING DIGITAL MODULE M6014
051122 023,27 0034446 177777 (MP YLOOP,#~1
051130 001372 BNE 70%
051132 005337 003446 DEC 2L 00P
051136 001365 BNE 718
*063 051140 052737 000001 003462 BIS #B1T0,TADDR ;PREPARE TC READ HIGH BYTE
1044 051146 717737 132310 001143 MOVB aTADDR ,$BDDAT+1 READ HIGH BYTE
1045 051154 042737 000001 003462 BIC #8170, TADDR ;PREPARE TO READ LOW BYTE BUFFER
10646 051562 117737 132274 001142 MOvB aTADDR,$BDDAT  ;READ LOW BYTE BUFFER
1047 051170 023737 001140 001142 (MP $GDDAT,$BDDAT  ;IF COUNTER HALTED AT 0
;828 051176 001401 BEQ 7% ;~THEN SKIP ERROR
1050 051200 104100 EMT 100
1051
%82% ;=END 2%
1054 051202 023737 (003632 003462 7$: (MP BCNTL ,TADDR ;IF FINISHED CHECKING INTERRLPTS
1055 051210 001405 BEQ TRANP1 ;~THEN TEST TRANSITION POINTS
1056 051212 013737 003630 003467 MOV BCNTH,TADDR ;=ELSE (HECK COUNTER B
1057 051220 000137 05C564 JMP 8%



H 11
MAIN,  MACRO M1113 2-AUG-82 09:59 PAGE 63 SEQ 37
TESVING DIGITAL MODU E M6014

1059 051¢24 112 77 00C030 131412 °“RANP1: MOVB #OBIT!TBIT,aCSR ;CLEAR EXTRANEOUS BITS AT (SR,

182? 051232 017737 (23624 003462 MOV ACNTH,TADDR JINITIALIZE COUNTER TO TEST

182% 051240 C 2737 100000 (03642 18: MOV #BIT15,NUM JINITIALIZE TRANSITION NUMBER
1064 051246 Q0257 5%: cCC ;CLEAR ALL CONDITION CODES

1065 051250 006037 003642 ROR NUM JDETERMINE NEXT TRANSITION VALUE
1829 051254 103010 BC(C 2% ;IF NOT FINISHED THIS COUNTER DO 28$.
1068 051254 023737 003462 003632 ¢6%: (MP TADDR,BCNTL ;IF COUNTER B WAS CHECKED

1069 051264 001462 BEQ STSTIH ;=THEN CHECK BOTH TOGETHER

1670 051266 013737 003630 003462 MOV BCNTH, TADDR ;-ELSE PREPARE TO TEST COUNTER B8
;8;; 051274 000761 BR ' ;

1073 051276 005037 003646 2%: (LR XLOOP JINITIALIZE LOOP COUNT

1074 051302 013737 (003642 001140 MOV NUM,$GDDAT ;COMPUTE EXPECTED DATA

}8;2 051310 005337 001140 DEC $GDDAT

1077 051314 152737 000001 003462 BISB #8110, TADDR ;PREPARE TO READ HIGM BYTE

1078 051322 113777 003643 132132 MOVB NUM+1,3TADDR ;LOAD HIGH BYTE OF (OUNTER

1079 051330 142737 000001 003467 BI(B #B1T0,TADDR ;PREPARE TO LOAD COUNTER

183? 051336 113777 003642 132116 MOV8 NUM,aTADDR sLOAD COUNTER

082 051344 152737 000001 003462 3%: BISB 481710, TADDR ;PREPARE TO READ HIGH BYTE

1083 051352 117737 132104 001143 MOVB oTADDR,$BDDAT+1 ;READ HIGH BYTE

1084 051360 142737 000001 003462 BI(B #8170, TADDR ;PREPARE TO READ LOW BYTE

1085 051366 117737 132070 001142 MOvVB aTADDR,$BDDAT  ;READ LOW BYTE

1086 051374 023737 003642 001142 CMP NUM, $BDDAT ;IF COUNT CHANGED

1087 051402 001005 BNE 4% ;=THEN CHECK DATA

1088 051404 005337 003646 DEC XL 00P ;~ELSE IF DELAY NOT UP

;833 051410 001355 BNE 3% :~=THEN LOOK FOR A (OUNT

]83; 051412 104101 EMT 101

}832 051414 000714 BR 5%

1095 051416 023737 001140 001142 4% (Mp $GDDAY,$BDDAT  ;IF COUNT WAS GOOD

1883 051424 001710 BEQ 5% ;=THEN SKIP ERROR

}833 051426 104102 EMT 102

1100 051430 C00706 BR 5% ;=THEN DO ANOTHER TRANSITION (MECK

11017
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MACR0 M1113  12-AUG-82 09:59 PAGE 64 SEQ 138
DIGITAL MODULE %6014

JTEST THAT (OUNTERS (GUNT TO wiTHIN 20X OF 2kM7

051432 105077 132166 STSTIM: CLRB  @ACNTH :LOAD THE WIGH BYTE BUFFER
051436 105077 132164 (LRB SACNTL ;CLEAR COUNTER A
051442 105077 132164 CLRB  @B(NTL *CLEAR COUNTER 8
051446 004737 015410 JSR PC,CLRINT JASSURE PENDING INTERRUPTS ARE SERVICED
051452 142777 000010 131164 BICB  #TBIT,aCSR ;PREPARE TO INITIALIZE BOARD
051460 112777 000030 131156 MOov8 #DBIT.TBIT,a8(SR ;INITIALIZE BOARD
051466 004737 015410 JSR PC,CLRINT JCLEAR ALL INTERRUPTS
051472 012777 015402 131166 MOV #COUNT,aCLKVC  :INITIALIZE CLOCK VECTOR
051500 012777 000340 131162 MOV #PR7,aCLKVCA  -SET UP PRIORITY FOR CLK INT
051506 012777 (052000 131134 MOV #4% ,aVECTO JINITIALIZE INTERRUPT VECTOR
051514 012777 000340 131130 MOV #PR?,GVECTOA  :SET UP PRIORITY FOR INT
051522 012737 000620 003644 MOV #400.,VARI JINITIALIZE ALLOWED ERROR
0515830 012737 004230 001140 MOV #2200.,8G0DAT SINITIALIZE EXPECTED DATA
051536 063737 003664 001140 ADD VAR ,$GDDAT ;ADD FUDGE FACTOR

JALLOW THE INTERRUPTS
051544 152777 000100 131072 8IS8 SEBIT,&8CSR JENABLE INTERTUPT BIT AT (SR
051552 012746 (000000 MOV #PRO,=(SP) JSET PSW TO PRIORITY O
051556 012746 051564 MOV 2648 ,~(SP)
051562 000002 RTI
051564 (00240 648 : NOP
051566 113777 Q01141 132030 MOVB $GDDAT+1,@ACNTH ;LOAD HIGH BYTE BUFFER
051574 005037 003476 CLR (LK
051600 005037 003646 CLR XL 00OP SINITIALIZE CLOCK CHECK VARIANT
051604 113777 001140 132014 MOvVB $GDDAT ,@ACNTL JLOAD COUNTER A
051612 113777 001140 132012 MOVvB $GDDAT ,aBCNTL JLOAD COUNTER B
051620 005237 003446 8%: INC XLOOoP JIF CLOCK SHOULD NOT HAVE INTERRUPTED
051624 001003 BNE 9% :=THEN SEE [F CLOCK COUNTED
051626 104025 EMmMT 25
051630 000137 052136 IMP CBITCL ;==SKIP THIS TEST
051634 005737 003476 98 : TSt CLK s1F CLOCK HASN'T COUNTED
051640 001767 BEQ 8s T~THEN SEE IF IT SHOULD HAVE
051642 023727 003476 000074 1%: cMp CLK.#60. :1F 1 SECOND NOT UP
051650 0071374 BNE 1 C~THEN WAIT
051652 012746 000340 MOV #PR7 ,~(SP) :SET PSW TO PRIORITY 7
051656 012746 051664 MOV 8658, ~1SP)
051662 000002 RT]
051664 000240 658:  NOP
051666 142777 000110 130750 BICB  WEBIT.TBIT,3CSR ;DON'T LEAVE THESE BITS HANGING
051674 117737 131724 001143 MOVB  @ACNTH,SBDDAT1 ;GET CONTENTS OF COUNTER A
051702 117737 131720 001142 MOVB SACNTL ,SBDDAT
051710 117737 131716 003651 MOVB a@BCNTH, TEMPB+1 ;GET CONTENTS OF CQUNTER B
051716 117737 131710 003650 MOVB  aBCNTL.TEMPB

0517264 006337 003644 ASL VAR] ;DOUBLE THE VARIANCE
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MACRO M*113  12-AUG-82 09:59 PAGE 641 SEQ 139
DIGITAL MODULE M6014

051730 023737 (23644 001142 (MP VAR],$BODAT JIF COUNT IS WITHIN 20% OF 2KHZ
051736 100004 BPL 2% ;~THEN SKIP ERROR

051740 013737 003626 003462 MOV ACNTL, TADDR

051746 1046106 EmT 106

051750 023737 003644 003650 2%: (MP VARI,TEMPB ;1F COUNT IS WITHIN 20X OF 2kHZ
051756 100007 BPL 3s ;=THEN SKIP ERROR

051760 013737 003632 003462 MOV BCNTL, TADDR

051766 013737 003650 001142 MOV TEMPB,$BDDAT

051774 104706 EMT 106

051776 000457 3% B8R (BITCL sCHECK THAT (BIT CLEARS MODULE.
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MACRQ M1113  12-AUG-82 (09:59 PAGE 65 SEQ 140
DIGITAL MODULE M6014

;ON INTERRUPT DO 4%

052000 022626 6% (MP (SP)+,(SP)+ ;RESTORE STACK POINTER

052002 013737 003476 (03510 MOV CLK,TEMPI :GET TIME AT INTERRUPT

0S2010 013737 002660 003502 MOV BASE, TEMP ;INITIALIZE TEMP

052016 17737 130624 003502 MOVB alAR, TEMP :GET INTERRUPTING ADDRESS

052C2& 023737 003626 003502 (MpP ACNTL,TEMP ;IF NOT COUNTER A INTERRUPTING
052032 001005 BNE 5% ;=THEN SKIP ERROR

052034 013737 003626 003462 MOV ACNTL, TADDR ;=ELSE PREPARE FOR ERROR TYPEOQOUT
052042 104106 EMT 106

052044 000425 BR g 3 :CLEAN UP

052046 023737 003632 003502 5%: CMP BCNTL,TEMP ;IF NOT COUNTER B INTERRUPTING
052054 001005 BNE 6% :=THEN SKIP ERROR

052056 013737 003632 003462 MOV BCNTL,TADDR ;=~ELSE PREPARE FOR ERROR TYPEOUT
052064 104106 EMT 106

052066 000414 BR 7% ;CLEAN UP

052070 152777 000001 130546 6%: BISB #RBIT,aCSR ;PREPARE TO CLEAR UNEXPECTED INTERRULPT
052076 105777 131400 TSTB aTEMP ;CLEAR THE INTERRUPT

052102 012746 000000 MOV #PRO,=-(SP) :SET PSW TO PRIORITY O

052106 012746 052114 MOV #66%,-(SP)

052112 000002 RTI

052114 000240 66%: NOP

052116 0006517 BR 1% ;SEE IF TIME IS UP

052120 004737 015410 7% : JSR PC,CLRINTY ;CLEAR ALL INTERRUPTS

052124 132777 000200 130512 BITB #FBIT ,a(SR ;1F INTERRUPT CLEARS

052132 001401 BEQ (BITCL ;=THEN SKIP ERROR

052134 104104 EMT 104
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MACRO M1113

12-AUG-82

DIGITAL MODULE M6014

09:59 PAGE 66

L

StQ

;CHECK THAT (BIT INITIALIZES MODULE

e el ol ed wd D amd B D D B e rd o wmd nd ind e Dl and emd -l eh =B
PO RURL RV RLNI PO RN AL AL RD NN PV NI RO AL RV NI R PO PNV NI RO
OO ~NO NS W20 00NN S WA 2O 000 O NS WY

PONUAOUNIPTONITONIND vt b b b 2 d 2 2 2 =2 OO0 000

052136 005037 001140 : CLR $GODAT ;INITIALIZE EXPECTED DATA,
052142 112777 177777 131454 MovB #-1,aACNTH ;LOAD THE HIGH BYTE BUFFER.
052150 112777 177777 131450 MOvB #-1,3ACNTL ;LOAD COUNTER A WITH ALL T1°S.
052156 11277? 177777 131446 Mov8 #-1,aBCNTL ;LOAD COUNTER B WITH ALL 1'S,
052164 112777 000020 130452 MOv8 #DBIT,aCSR ;ASSURE (SR IS CLEAR.

052172 004737 014310 JSR PC,KLEER JINITIALIZE SYSTEM

052176 152777 000020 130440 BISB #DBIT,aCSR ;SHUT OFF WORLD

052204 013737 003624 003462 MoV ACNTH,TADDR ;INITIALIZE FIRST TEST ADDRESS
052212 117737 131244 001143 1%: MovSB dTADDR ,$BDDAT+1 ;READ HIGH BYTE OF TEST COUNTER
052220 142737 000001 003462 BI(B #BIT0,TADDR ;PREPARE TO READ LOW BYTE.
052226 117737 131230 001142 MOv8 aTADDR,$BDDOAT  ;READ LOW BYTE OF TEST COUNTER
052234 023737 001140 001142 (MP $GDDAT ,$BDDAT  ;IF DATA IS AS EXPECTED

0522642 001401 BEQ 2% ;=THEN SKIP ERROR

052244 104075 EMT 75

052246 023737 003632 003462 28: (MP BCNTL,TADDR ;IF DONE CHEC.ING INIT

052256 001404 BEQ 3% ;-THEN RETURN FROM SUBROUTINE
052256 013737 003630 003462 MOV BCNTH, TADDR ;=ELSE TEST COUNTER B.

052264 000752 BR 1%

052266 013737 003626 003462 3%: MOV ACNTL ,TADDR JRESTORE ORIGINAL TEST ADDRESS
052274 000207 RTS PC ;RETURN TO MAIN PROGRAM.
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MACRO M
FIELD TESTING D

052276
052300

052302
052304
052306
052310

11
16

171000
171001

000020
000040
000100
000200

000000
000000
000000
000000

012
012
040

13 12-AUG-82 09:59 PAGE 67
ITAL MODULE M5016

O\ S D) —
[ ] L] L ] L] . L]

STORE
AND P

JR QN
N=O Voo N
« s & o 8 @

M1
SEQ 142

G DIGITAL MODULE M5016
UNTER/PRESCALER MODULE TEST

TEST FLOW

CLEAR MODULE WITH (BIT

CHECK THAT STATUS REGISTER IS CLEAR

CHECK THAT ALL COUNTERS ARE CLEAR

TEST STATUS REGISTER LOAD AND READ

TEST THAT CLEAR ENABLE BIT SELF CLEARS

CHECK THAT STATUS REGISTER CLEAR BIT CLEARS
EACH COUNTER INDIVIDUALLY

DIP SWITCH SETTINGS FOR THE FOLLOWING
RINT THE SETTINGS IF NOT IN APT MODE

CHECK THAT COUNTERS COUNT BINARILY UPWARD
CHECK THAT COUNTER OVERFLOWS

DETERMINE IF LEGAL RADIX

DETERMINE 1F COUNTERS RESET ON OVERFLOW
(HECK THAT OVERFLOW CLEARS

CHECK THAT (BIT CLEARS MODULE

‘LOCAL VARIABLES

SR5016:
DR5016:

OVFS:

DSWCH:

CTASCI:
BLANKZ:

.EVEN

.WORD
.WORD

.WORD
.WORD
.WORD
.WORD

.WORD
.WORD
.WORD
.WORD

.ASC!
-ASCI
LASCI

JADDRESS OF STATUS REGISTER
;ADDRESS OF DATA REGISTER

;OVERFLOW BIT FOR COUNTER 0
JOVERFLOW BIT FOR COUNTER 1
JOVERFLOW BIT FOR COUNTER 2
;OVERFLOW BIT FOR COUNTER 3

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

—
el ke Reand -~ =~
— o —f — —t
~Nownes OO

O

-

OCOOO Mm@

D
D
D
D

1 <12><15>/M5016/
5 ;12;(15)/ (TN 1 2 3 & S 6 7 8 9 10 ADDRESS
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MACRO M1113

FIELD TESTING DIGI AL MODULE M5016

1273

00 ~NNN~NN~N

052416

05¢416
052420

052426
052432
052440
052446
052454
052462

052464

052470
052476
052504

052506

104411

005037

117737
123737
001401

104075

000023 (001212

0146310
000020
003462
003462
000001

OO0 —
WVIVVVIWN
OO
NNV
QO ~NO
OO0

001140

177602 0011
001140 0011

42
42

N1

12-AUG~-82 09:59 PAGE 68 SEQ 143

M5016:

AL RS R ARl iRl RERRXRERX R

T$123: SCOPE

Mov #23,8TESTN 2SET TEST NUMBER IN APT MAIL BOX
sSTART WITH A KNOWN CONDITION =~ CLEAR THE MODULE

JSR PC,KLEER ;CLEAR MODULE.

B1SB #DBIT,aCSR ;SHUT OFF WORLD

MOV TADDR,SR5016 sINITIALIZE STATUS REG ADDRESS
MOV TADDR,DR5016 sINITIALIZE DATA REG ADDRESS

BIS #81T70,0R5016

SAVREG ;SAVE ALL REGISTERS

;STATUS OF M5016/PRESCALER AT THIS TIME SHOULD BE -~
STATUS REGISTER = 0 DATA REGISTER = 0
~CONTENTS OF COUNTERS ARE-

. COUNTER 0 CONTAINS 0
: COUNTER 1 CONTAINS 0
; COUNTER 2 CONTAINS 0
; COUNTER 3 CONTAINS 0
CLR $GDDAT ;INITIALIZE EXPECTED DATA

;CHECK THAT STATUS REGISTER IS CLEAR.

MOVB 2375016,8BDDAT ;READ STATUS REGISTER

CMPB $GUDAT ,$BDDAT  ;IF STATUS REGISTER IS CLEAR
BEQ CK4CLX ;=~THEN CHECK COUNTERS ARE CLEAR

EMT 75



-MAIN. MACRO
FielD TESTING
1306
1307
1308
1309 052510
1310 052514
1311
1312
1313
1314 052520
1315 052526
1316 052530
1317 052536
1318 052544
1319 052552
1320
1321 052554
1322
1323 052556
1324 052562
1325
1326
1327
1328
1329
1330 052564
1331 052572
1332 052576
1333
1334
1335
1336
1337 052602
1338 052606
"339 052614
1340
1341
1342
1343 052616
1344 052624
1345 052632
1346 052640
1347
1348 052642
1349
1350 052644
1351
1352
1353

M1
DIG

005937
004737

104116

005237
000756

112737
005037
004737

105237
122737
100414

113777
117737
123737
001760

106111
000756

000003

003640
177536
001140

003640

177777
001142
015526

0011490
000004

001140
177446
001140

003640
177540

001142
001142

001140

001140

177452
001142
001142

B 12

13 12-AUG-82 09:59 PAGE 69 SEQ 144
ITAL MODULE M5016

;CHECK THAT ALL COUNTERS ARE CLEAR

(kaZLX: CLR CNUM ;INITIALIZE COUNTER NUMBER
JSR PC,CNTRC ;CONTROL € 22?2272

;D0 18 WHILE (COUNTER # ''CNUM'' IS GREATER THAN OR EQUAL TO 3)

1%: CMP #3, CNUM :IF COUNTER # IS NOT LESS THAN 3
BLT CKRWSX *=THEN CHECK R/W OF STAT REG
MOVB  CNUM,aSR5016  :-ELSE LOAD STATUS REG WITH COUNTER #
MOVB  aDR5016,$BDDAT -READ DATA REG
CMPB  $GDDAT,$BDDAT  :IF COUNTER 'CNUM' IS CLEAR
BEQ 28 .=THEN SKIP ERROR
EMT 116
2%: INC CNUM ; INCREMENT COUNTER NUMBER
BR 1$ SSEE IF DONE
;-END 18
;TEST PRESCALER STATUS REGISTER LOAD & READ
CKRWSX: MOVB  #-1,$GDDAT ;INIITIALIZE LOAD PATTERN.
CLR $BDOAT “INITIALIZE BAD DATA STORAGE LOCATION
JSR PC,CNTRC SCONTROL € 222772

;CHECK R/W BITS BY LOADING COUNTS FROM 1 TO 4
;DO 1% WHILE (PATTERN '‘$GDDAT'' IS LESS THAN OR EQUAL T0 &)

1%: INCB $GDDAT ; CHANGE LOAD PATTERN,

CMPB #4 ,$GDDAT ;1F DONE CHECKING R/W

BMI CKSRCX ;=THEN CHECK SELF CLEAR ENABLE.

;TEST LOAD & READ

MOVB $GDDAT ,aSR5016 ;LOAD PRESCALER STATUS REGISTER.

MOVB aSR5016,8B0DAT ;GET CONTENTS OF STATUS REGISTER

{MPB $GDDAT ,$BDDAT sIF STAT REG LOADED CORRECTLY

BEQ 1% ;=THEN CHANGE LOAD PATTERN

EMT ‘11

BR 1% ; CONTINUE READ/WRITE TESTING.
J=END 1§
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PMAIN,  MACRO MT1113  12-AUG-82 09:59 PAGE 70 SEQ 145
FIELD TESTVING DIGITAL MODULE M5016
1355
}%g? :STATUS OF MSO16/PRESCALER AT THIS TIME SHOULD BE --
}%gg : STATUS REGISTER = & DATA REGISTER = 0
}%2? : ~CONTENTS OF COUNTERS ARE-
1362 : COUNTER 0 CONTAINS O
1363 : COUNTER 1 CONTAINS 0
1364 ; COUNTER 2 CONTAINS 0
}égg ; COUNTER 3 CONTAINS 0
}%gg sTEST THAT CLEAR ENABLE BIT SELF CLEARS
1369 052646 005037 001140 CKSRCX: CLR $GDDAT ;PLACE EXPECTED DATA [N $GDDAT
1370 052652 004737 015526 JSR PC,CNTRC :CONTROL C 22222272
1371 052656 105777 177416 TST8B aDR5016 :CLEAR STATUS REG CLEAR BIT
1372 052662 117737 177410 001142 MOVB aSR5016,8BDDAT  ;READ STATUS REGISTER
1373 052670 023737 001140 001142 (MP $GDDAT,$BDDAT  ;If STAT REG CLEARS CELF
1%;? 052676 001407 BEQ CONTCX ;~THEN (CHECK THAT COUNTERS CLEAR
}g;? 052700 104112 EMT 112
1%;2 ;CHECK THAT STATUS REG CLEARS EACH COUNTER INDIVIDUALLY
1380 052702 CONTC(X:
052702 012746 000340 MOV #PR7 ,-(SP) ;SET PSW TO PRIORITY 7
052706 012746 052714 MOV #6468, ~(SP)
052712 000002 RTI
052714 000240 64%- NOP
1381 052716 005037 003640 (LR CNUM JINITIALIZE COUNTER NUMBER
Y382 052722 142777 000010 127714 BI(8B #TBIT,a(SR sJASSURE TBIT IS CLEAR
1383 052730 152777 000010 127706 BIS8 #TBIT ,a(SR ;TOGGLE THE COUNTERS
384 052736 142777 Q00910 127700 BI(8B #TBIT,a(SR

1385
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FIELD TESTING DI

1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411

MA(RQ M1

053014

053016
053022
053030
053036

053040

053042
053046

1
G

023727
003036

3777
152777
072737
117737
023737
001401

104113
005037
117737
023737
001401
104112

005237
000736

003640

003640
000004
000001
177276
001140

003640

000003

001142
001142

13 12-AUG-82 09:59 PAGE 71
ITAL MODULE M5016

;D0 18 WHILE (THE NUMBER OF (COUNTERS "'(NUM'' <= 3 )

1$: (MP
BGT

MOVB
BISB
MOV
MOVB
(MP
BEQ

EMT
2%: (LR
MOVB
(MP
BEQR
EMT

1% INC
BR

;=END 1%

D 12

(NUM, #3
BINCNX

CNUM,aSRS5016
#4 ,aSRS5016
#1,8GDDAT
aDR5016,$BDODAT
3%DDAT,SBDDAY

13

$GDDAT
80R5016,$BDDAT
$GDDAT ,$EDDAT
3%

112

CNUM
1%

SEQ

.IF DONE CLEARING ALL COUNTERS
;=THEN CHECK FOR BINARY (COUNT

;LOAD COUNTER NUMBER TO TEST
;CLEAR COUNTER AFTER READ
;INITIALIZE EXPECTED DATA

;READ COUNTER

;IF DATA IS AS EXPECTED
;=THEN SKIP ERROR

;INITIALIZE EXPECTED DATA
;READ COUNTER CNUM

;IF DATA S AS EXPECTED
;=THEN SKIP ERROR

JINCREMENT VAT JANT

sSEE IF DONE

146
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MACRQ M1113

FIELD TESTING DIGITAL MODULE M5016

1413

JE O S G N S S S N S
ol oW o S N Al o oF aF 2 2 2l o

POMNOMNIPONININD — -2 2 = s
NS WA= OO0 NN &~

053050
053C50
053054
053060
053062
053064

053G70
053076

053200
053206
053214

053222
053226
053234

053236
053244
053250
053256

053260
053266

053270
053272

053274
053274
053276

012746
012746
000002
000240
004737

012737
012737

005005
005065
005725
022705
001372

727

777

023727
001402

104113
000713

104114
000711

015526

000010
1727777

052312
000010

003640
003640

003640
000004
177122

000001
177106

001140
003642

177036
001143
001140

001140

003642
003640

000003
177132
177124
127460

127436
127430
127422

177042
001142

001142

000400

12~AUG=-82 09:59 PAGE 72

SEQ
BINCNX:
MOV #PR7,=(SP) :SET PSW TO PRIORITY 7
MOV #6468 ,-(SP)
RT!
6463 NOP
JSR PC,CNTRC JCONTROL C 722272
MOV #10,NUM JINITIALIZE OVERFLOW POINTER
MOV #-1,(NUM JINITIALIZE COUNTER NUMBER
INITIALIZE COUNTER DIP SWITCH SETTINGS
(LR RS JINITIALIZE POINTER REGISTER
10%: CLR DSWCH(RS) :CLEAR CONTENTS OF DIP TABLE
TST (RS5)+ JADVANCE POINTER
(MP #10,RS ;IF NOT FINISHED
BNE 10% ;=THEN CONTINUE
;D0 18 WHILE ( CNUM<=3 )
1%: INC CNUM ;DETERMINE COUNTER NUMBER
(mMP CNUM,#3 ;IF FINISHED GINARY COUNTS
BGT CK&INX :=THEN CHECK FOR INTERRUPTS
MOVB CNUM,aSRS5016 :LOAD COUNTER NUMBER TO TEST
BISB #B1T12,aSR5016 ;PREPARE TO CLEAR COUNTER CNUM
TSTB aDR5016 ;CLEAR COUNTER CNUM
BISB #RBIT,aCSR ;PREPARE TO CLEAR QVERFLOW
TST8B aSR5016 ;CLEAR POSSIBLE OVERFLOW
(LR $GDDAT JINITIALIZE BINARY COUNT
ASL NUM ;INITIALIZE OVERFLOW POINTER
;=D0 2% WHILE ( NO OVERFLOW AND CORRECT COUNT )
2%: BICB #TBIT,aCSR ;ASSURE TBIT IS CLEAR
BISB #1817 ,a8CSR ;CLOCK THE COUNTER
BI(CB #TBIT,a(SR ;DON'T LEAVE BITS HANGING
INC $GDDAT :TALLY THE COUNTS
BITB NUM,aSR5016 ;1F COUNTER CNUM OVERFLOWS
BNE [ 3 ;~-DETERMINE IF LEGAL RADIX
MOVB aDRS016,8BDDAT ;READ COUNTER CNUM
(LRB $BDDAT+1 ;CLEAR EXTRANEQOUS DATA
CMP $GODAT,$BDDAT ;1F DATA IS AS EXPECTED
BEQ 2% ;=THEN DO NEXT COUNT
;=~END 2%
(MP $GODAT, #400 ;=ELSE IF COUNT REACHES 400
BEQ b33 ;==THEN NOTE OVERFLOW ERROR
EMT 113
BR 1% ;===D0 NEXT COUNTER
1%
EMT 114
BR 1% :==D0 MEXT COUNTER
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1465
1466
16467
1468
1469
1470
1471
1472
16473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510

MACRO M
FIELD TESTING D

053300

—=0

OO0 OO 0O
VIV W o
WIWW  WWN W
WL W Wiy
soor OO0 O

WO o=

053336
053342
053346
053350

053356
053364

053366

053374
053402
053406
053412
053420
053424
053432

053434
053436

11
16
012737

022737
001002

1046117
000700

006337
023737
001364

006237
013705
006305
053765

117737
001003

052765

152777
105777
005037
117737
005037
033737
001633

104115
000631

000001

000400

003502
003502

003502
003640

003502

176716

001000

000001
176670
001142
176660
001140
003642

003502

003502

001140

052312

001142

052312

127242

001142
001147

F 12

13 12-AUG-82 09:59 PAGE 72-1 SEQ
[TAL MODULE M5016

;DETERMINE [F LEGAL RADiX

4%: MOV #BITO,TEMP INITIALIZE RADIX LOOP VARIANT
:=DO 408 WHILE ( NOT ALL LEGAL RADII TESTED )
408%: CMP #8178, TEMP *1F ALL LEGAL RADII NOT TESTED
BNE 5% .~THEN SKIP ERROR
EMT 117
BR 1% :==D0 NEXT COUNTER
5¢: ASL TEMP :COMPUTE LEGAL RADIX TO TEST
CMP TEMP,$GDDAT ©1F NOT CORRECT RADIX
BNE 40% :~THEN SEE IF ALL RADII TESTED
.=<END 40$
ASR TEMP :=ELSE COMPUTE CORRECT SWITCH
ng ggun,ns c=<INITIALIZE OFFSET
L
8IS TEMP,DSWCH(RS) ;==SET CORRESPONDING DIP SWIT(H

;CHECK THAT DATA [S RESET ON OVERFLOW
MOVB aDR5016,8BDDAT ;==IF COUNTER (NUM NOT ZERO

BNE 6% ;===THEN SKIP DIP SWIT(CH SET
BIS #BIT9,DSWCH(RS) ;===ELSE COUNTER RESETS ON OVF
:CHECK THAT OVERFLOW CLEARS
6%: BISB #RBIT,a(CSR
TST8 aSR5016 JCLEAR THE OVERFLOW
CLR $B8DDAT JINITIALIZE DATA WORD
MOVB aSR5016,8BDDAT ;READ STATUS REGISTER
(LR $GODAT JINITIALIZE EXPECTED DATA
BIT NUM,$BDDAT :IF DATA [S AS EXPECTED
BEQ 1% :=THEN TEST NEXT COUNTER
EMT “18
BR 1% ;==TEST NEXT (OUNTER

:=END 1%

148
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G 12
MACRO M1113  12-AUG-82 09:59 PAGE 73 SEG 149
TESTING DiGITAL MODULE M5016
s CHECK COUNTER FOR [NTERRUPTS

3640 012777 (54066 127202 (K&INX: MOV #6% ,3VECTO sLOAD [NTERRUPT VE(CTOR

05
053446 012777 000340 127176 MOV #PR?,aVECTOA ;LOCK QUT OTHER INTERRUPTS
053454 004737 015526 JSR PC,CNTRC :CONTROL € 2?2222
053460 012737 177777 003640 MOV #=1,CNUM ;INITIALIZE COUNTER NUMBER
053466 (05037 003650 CLR TEMPB JINITIALIZE INTERRUPT FLAG
;DO 1% WHILE (CNUM <= 3)
053472 005237 003640 1¢: INC CNUM :ADVANCE COUNTER NUMBER
053476 022737 000003 003640 CMP #3, CNUM ;1F NOT FINISHED TESTING INTERRUPTS
053504 002002 BGE RE :~THEN CONT INUE
053506 000137 054256 JMP 9% ;~ELSE CHECK INTERRUPT ¢RROR
053512 013705 003640 11¢; MOV CNUM, RS JINITIALIZE OFFSET
053516 006305 ASL RS
053520 016537 052312 003642 MOV DSWCH(RS) ,NUM JCOMPUTE FULL COUNT
053526 042737 177640C 003642 BIC #177400,NUM :<CLEAR EXTRANEOUS BT'TS
053534 006337 003642 ASL NUM :=GET RADIX
053540 005337 003642 DEC NUM :~GET FULL COUNT

;START COUNTER AT 0

WA = OOV NRVNE NN 2OV NN BN = OO0 O N & Y

053544 113777 003640 176524 MOVB CNUM,aSRS5016 ;LOAD COUNTER NUMBER TO CLEAR
053552 152777 000004 176516 BISB #4,aSRS5016 ;PREPARE TO CLEAR COUNTER
053560 105777 176514 TSTB aDR5016 ;CLEAR THE COUNTER
053564 005037 001140 CLR $GDDAT ;INITIALIZE EXPECTED DATA
053570 117737 176%04 001142 MOVB aDRS016,$BDDAT ;IF THE COUNTER CNUM CLEARS
053576 001401 BEQ 20% :=THEN SKIP THE ERROR
P 053600 104112 EMT 112

15645 053602 005037 003502 20%: CLR TEMP JINITIALIZE LOOP VARIANT

}gzg ;=D0 2% WHILE ( TEMF <- NLM )

1548 053606 142777 000010 127030 2% BICB #TBIT,a(CSR ;ASSURE TBIT IS CLEAR

1549 053614 152777 000010 127022 BISB #TBIT,aCSR ;CLOCK COUNTER

1550 053622 142777 000010 127014 BI(CB #TBIT,aCSR ;DON'T LEAVE BITS HANGING

1551 053630 005237 003502 INC TEMP :TALLY THE COUNTS

1552 053634 023737 003642 003502 CMP NUM, TEMP JIF NOT FULL COUNT

1553 053642 (01361 BNE 2% ;~THEN CONTINUE COUNTING

;ggg :==-END 2%

1229 053644 005037 003502 (LR TEMP JINITIALIZE LOOP VARIANT

1558 ;CLEAR ALL OTHFR COUNTERS

;228 ;=D0 3% WHILE (TEMP < &)

1561 053650 023737 003640 003502 3%: CMP CNUM,TEMP ;IF CNUM = TEMP

122% 053656 001621 BEQ L3 ;=THEN ADVANCE VARIANT

1564 053660 022737 000004 003502 CMP 84, TEMP :=ELSE IF & <= TEMP

;222 053666 003420 BLE 5% ;~=THEN FORCE THz INTERRUPT

1567 053670 112777 000004 176400 MOVB 24 ,aSR5016 ;=~-ELSE PREPARE TO CLEAR (OUNTER

1568 053676 153777 003502 176372 BISB TEMP,aSR5016 ;==LOAD (OUNTER NUMBER ‘'TEMP'’
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MACRO M
TESTING D

053794
053710
053716

053722
053726

053730

053734
053740
053744
053746
053750
053756
053764
053772

054000
054006
054012
054016
054024
054026
054032

054034
054042
054046
054052
054054
054056

054060
054062

054064
054066
054072
054100
NS4106
054 2
054120

OO0
NN
PO
&SN
NSO

1"
16
1
1
1

~NN NS
ON ~NNV

OwV iR — W

1
I
05.7
5277
0577
0523
0075

o0

004737

012746
012746
0000602
000240
142777
152777
142777
152777

013737
005037
005237
023727
001372
005337
001365

142777
012746
012746
000002
000240
000605

022626
000432

176370
€000
176354

003502

015410

000000
053746

000010
006010
000010
000100

002636
003444
003444
003444

003446

000100
000340
054054

000004
054060
000010
003510

12-AUG=82 09:59
AL MODULE M5016

126726

126666
126660
126652
126644

003446

000077

126602

000004
126536

003502
126516

PAGE 73-1

6%

;==END 3%

5%:

64%:

66$:
65%:

67%:

17%:

6%:

7% :

H 12

SEQ

;==CLEAR COUNTER
JPREPARE TO CLEAR A(LL OVERFLOWS
JCLEAR THE OVERFLOW

;ADVANCE COUNTER NUMBER
;CHECK IF DONE

;CLEAR ALL POSSIBLE INTERRUPTS

;SET PSW TO PRIORITY O

;ASSURE TBIT IS CLEAR
;CLOCK THE COUNTERS
JDON'T LEAVE BITS HANGING
SENABLE INTERRUPTS

JWALT

;DON'T ALLOW INTERRUPTS
:SET PSW TO PRIORITY 7

;TRY NEXT (OUNTER

sRESTORE STA(K.
;ADD TO INTERRUPT COUNT

;RESTORE STACK,

; SAVE ERROR VECTOR.

;ON TIMEQUT GO TQ 173,
;ASSURE THAT TBIT [S CLEARED.
;INITIALIZE INTERRUPT TALLY.
JINITIALIZE TEMP

;PREPARE TO RESET INTERRUPT,

INTERRUPTED

;ASSEMBLE INTERRUPTING ADDRESS.
;IF PRESCALER INTERRUPTS

TST8 aDRS016
BISB #RBIT,a(SR
TST18 aSRS016

INC TEMP

BR 3

JSR PC,CLRINT
;FORCE AN INTERRUPT
MOV #PRO,-(SP)
MOV #646%,-(SP)
RT]

NOP

BICB #TB1T,8(SR
BISB #7817 ,aCSR
BI(B #1817,a8(SR
BISB #EBIT,aCSR
MOV K,ZL00P

(LR YLOOP

INC YLOOP

CMP YLOOP ,#77
BNE 65%

DEC 2L00P

BNE 66%

BICB #EBIT,aCSR
MOV #PR7,~(SP)
MOV #67%,-(SP)
RT]

NOP

BR iR

JON TIMEQUT RESTORE STACK
(MP (SP)+,(SP)+
BR 16%

;ON INTERRUPT DO 6%
(MP (SP)+,(SP)
MOV ERRVEC,R4
MOV #17% ,ERRVEC
BICB #TBIT,aCSR
(LR TEMP1

MOV BASE, TEMP
RISB #RB]IT,aCSR
:CHECK IF PRESCALER
MOVB olAR, TEMP
(MPB TEMP,SRS016
BEQ 8%

:«~THEN SET APPROPRIATE DSWI(H

150
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12-AUG~82 09:59

ESTING DiGITAL MODULE M5016

054144
054150
054154
054162

054164
054172
054176

054202
054210

054216
054224
054232
054240
054246

054250
054252

054256
054262
054264
054272
054274
054300
054302
054302

105777
005237
022737
001356

162777
010437
000137

052765
012737

OO
NN

1653
1773
4273
023737
001401
106114

000137

005737
001010
132737
001403
005737
001075

104103

127332
003510
000400

000100
000004
053472

000400
000001

052302
176046
172617
001140

053472

003650
000001
001214

003510

126452

001226

112

PAGE 73=/ SEQ

JCLEAR THE UNWANTED INTERRUPT
1ST8 STEMP :=ELSE CLEAR INTERRUPT,

16%: INC TEMPI JCOUNT NUMBER OF INTERRUPTS,
Cmp #400, TEMPY ;1F 400 INTERRUPTS NOT COUNTED
BNE 7% ;=THEN TRY AGAIN,
BI(B #EBIT,a(SR ;DISABLE INTERRUPTS
MOV R4 ,ERRVEC ;RESTORE ERROR VECTOR
JMP 18 ;TRY THE NEXT COUNTER

8%: BIS #BITB,DSWCH(RS) ;SET APPROPRIATE DSWT(M
MOV #1,TEMPB ;SET INTERRUPT OCCURED rLAG
JCHECK FOR ILLEGAL OVERFLOWS
MOV OVFS(RS) ,SGDDAT ;INITIALIZE EXPECTED OVF DATA
MOVB 8SR5016,8BDDAT  ;GET STATUS REGISTER DATA
BIC #177417 ,$BDDAT  ;CLEAR EXTRANEOUS DATA
(MP $GDDAT,$BDDAT ;IF DATA IS AS EXPECTED
BEQ 18% ;=THEN SKIP QO.ERFLOW ERRCR
EMT 114

*8%: JMP ‘s ;TRY NEXT COUNTER

;==END &%

9% : TST TEMPB ;INTERRUPTS ?
BNE 10% :YES
BITB #8170,8ENV JUNDER APT ?
BEQ 50% ;NO
TST $PASS :FIRST PASS (SPASS = 0) ?
BNE FHOUSX ;NO

50%:
EmT 103

1ST
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FIELD TESTING DIGITAL MODULE M5016

1651 054306 005,37 001214

1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
‘684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703

054210

054312

054316
054322
054326
054330

054334
056342
056350
054354
054360
054364
054370

054372

054400
054404
054410
054416

054420
054424

054426
054430

054432

054436
054442
054450
054452

054454
054460
054464
0544772

00107

005037

106401
013746
1044602
104401

013737
062737
104401
104401
104401
013705
006305

012737

104401
004737
033765
001005

104401
000404

000060
000061

104401

006337
032737
001001
000752

104401
005237
022737
001320

J 12

$PASS
f HOUSX

SEQ 152

;IF NOT FIRST PASS
;=THEN SKIP TYPEQUT

;TYPE THE DIP SWITCH SETTINGS IF IN STAND ALONE MODE

XL 00P

LCTASC]
TADDR,=(SP)

LSCRLF

JINITIALIZE TYPE LOOP VARIANT

;PRINT A HEADING
;:PUSH TADDR ON STA(K
;TYPE THE ADDRESS
:TYPE

CARRIAGE RETLRN LINE FEED

;D0 5% WHILE ( DIP SWITCH SETTINGS NOT ALL PRINTED )

10%: TSY
BNE
003646 (Lk
052322 TYPDSwW: TYPE
003462 MoV
TYPOC
001203 TYPE
003646 003502 5%: MOV
000060 003502 ADD
052413 TYPE
003502 TYPE
052413 TYPE
003646 MOV
ASL
000001 003444 MOV
;=D0 1%
052413 1%: TYPE
015526 JSR
003444 (052312 BIT
BNE
054426 TYPE
BR
108 .WORD
11¢ . WORD
054430 2%: TYPE
003444 3%: ASL
002000 003444 BIT
BNE
B8R
;~END 1%
001203 L%: TYPE
003646 INC
000004 003646 éME
N

;=END 5%

XLOOP,TEMP
#60,TEMP
.BLANK?
,TEMP
.BLANK?
XLOOP,RS
RS

#B110,vL0OP

WHILE (YLOOP < #BIT10 )

.,BLANK?
PC,CNTRC
;%00P.DSUCH(RS)

.10%
3%

‘0
1

118

YLOOP
#B1T710,YLO0P
4%

1%

LSCRLF
XL 00P
#4,XLO0OP
5%

JSETUP FOR TYPING COUNTER NUM
s CONVERT TO ASCII NUMBER
;TYPE TWO BLANKS

;TYPE COUNTER NUMBER

;TYPE ANOTHER TWO BLANKS
;COMPUTE DSWCH OFFSET
;MULTIPLY COUNMTER NUMBER BY /¢

JINITIALIZE SECOND LOOP VARIANT

;TYPE 2 BLANKS
;CONTROL €
JIF THIS SWITCH IS ON
;=THEN TYPE AN ASCII 1

;=ELSE TYPE AN ASCII O
;=SKIP TYPING THE ASCII 1

;AN ASCII ZERO
;AN ASCIT ONE

;TYPE AN ASCII 1

;DETERMINE NEXT SWITCH

;IF FINISHED THIS SWIT(H PAK
;=THEN TEST THE NEXT

;~ELSE DO NEXT SWITCH

27729999

TYPE CARRIAGE RETURN LINE FEED
;INCREMENT LOOP VARIANT

;IF NOT FINISHED ALL COUNTERS
;~THEN DO NEXT SWIT(H PAK
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FIELD TESTING DIGITAL MODULE M5016

1705

1706 054474 004737 (14310

1707 054500

—t
~4
o
oo

054506

PONIPUNIONY) = b et D e b D e = e OO
W 2OV NN W =200

& 054512
25 054520
26 054526

28 054530

B P N P S S G S S S s S g
\l'tl’\l NN SNSNNNNSNSNSNNSNNNNNYN
~

152777 000020

005037

117737
123737
001401

104075

001140

175560 00N
001140 00M

126136

&2
&2

12-AUG=82 09:59 PAGE 75

FHOUSX:

JSR
BIS8

;STATUS

S N, &y w,y

(LR

K 12
SEQ

PC,KLEER . CLEAR MODULE.
#DBIT,a(SR s SHUT OFF WORLD

OF MS016/PRESCALER AT THIS TIME SHOULD BE =--
STATUS REGISTER = 0 DATA REGISTER = 0
~CONTENTS OF COUNTERS ARE-

COUNTER O CONTAINS 0
COUNTER 1 CONTAINS O
COUNTER 2 CONTAINS 0
COUNTER 3 CONTAINS O
$GDDAT INITIALIZE EXPECTED DATA

s CHECK THAT STATUS REGISTER IS CLEAR,

MOVB
(MPB
BEG

EMT

aSR5016,8BDDAT ;READ STATUS REGISTER
$GDDAT ,$BDDAT ;IF STATUS REGISTER IS CLEAR
CK&lxxX ;=THEN CHECK COUNTERS ARE (LEAR

75

153



LJMAIN,  MACRO M1113

FIELD TESTING DIGITAL MODULE M5016

3 054532

054536
054544
054546
054554
0545672
054570

054572

054574
054600

P o J\WWL‘:WWWW

P NN N U S S i P Y )
NNSNNNNSNSNNNNNN
¥ ol 2
S W =0 0o

745

—r
~~
F ¥ N
~NO

1748
1749
'750

005037

022737
002416
113777
117737
123737
001401

106116

005237
00075¢

003640

000003
003640

175520
001140

003640

003640

175522
001142
001142

12=-AUG=82 09:59 PAGE 76

(K&CXX:

L 12

SEQ 154

;CHECK THAT ALL COUNTERS ARE (LEAR

(LR

CNUM

JIMITIALIZE COUNTER NUMBER

;D0 1% WHILE (COUNTER #& ‘‘(NUM'' |S GREATER THAN OR EQUAL TO 3)

1%:

2$:

;~END 1%

(mP
BLT
MOVB
MOvVB
(MPB
BtQ

EMT

INC
BR

#3,(NUM
MAXRDX
(NUM,aSR5016
aDR5016,$BDDAT
ggboAT.SBDDAT

116

CNUM
1%

;1F COUNTER # IS NOT LESS THAN 3
;=THEN GET MAXIMUM RADIX

J=ELSE LOAD STATUS REC WITH COUNTER #
sREAD DATA REG

;IF COUNTER °'(NUM' [S CLEAR

;=THEN SKIP ERROR

; INCREMENT COUNTER NUMBER
;SEE [F DONE
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FIELD TESTING DIGIT

1752
175
175

MACRO MHI}//
-

'

7
/
/

7 " 12

-AUG=-82 09:59

MODULE M5016

054602 012737 000400 003502

054610
054614

054616

054624
054630
054636

054640
054644
054646
054654

054656

054662
054666

054672

054676
054704

054706
054714
054722
054726
054732
054740
054746

054750

054752
054756

006237
001463

012737

00 €357
737
01764

013705
006305
033765
001763

006337

006337
005337

005037

022737
001425

113777
152777
105777
005037
117737
023737
001401

104112

005237
000747

003502

17w277

\j

r 4

003640
000004
003640
003502

003502

003502
003502

003642

000004

003640
000004
175352
001140
175342
001140

003640

003640

003640

052312

003640

— b
~N™~
i
WA
[V Te 8
S0

(o L]
oo
-—
—
Vo o
LaS 1, %)

PAGE 77 SEQ 155

;GET MAXIMUM RADIX
MAXRDX: MOV #B1T8,TEMP ;INITIALIZE LOOP VARIANT

;TRY EACH SWITCH SETTING UNTIL ONE AGREES STARTING AT 8
-D0O 3% WHILE (TEMP IS NOT MAXIMUM OR NO SWITCHES SET )

3¢ ASR TEMP SGET BIT TO TEST
BEQ 5% "ESCAPE IF NO SWITCHES SET
MOV #-1,CNUM ;INITIALIZE COUNTER VARIANT

;SEE IF ANY COUNTERS ARE SET TO SWITCH SETTING TEMP
.=-DO 4% WHILE ( COUNTERS NOT ALL DONE )

4%: INC (NUM ;ADVANCE COUNTER NUMBER
(MP #4 ,CNUM ;1F DONE ALL COUNTERS
BEQ it ;=THEN SEE IF DONE SWITCHES
:gv g§UH.RS :CONSTRUCT THE OFFSET
L
BIT TEMP,DSWCH(RS) ;IF A SWITCH S DETECTED NOT SET
BEQ 43 ;=THEN TRY THE NEXT COUNTER
;=~END 4%
;=END 3%
ASL TEMP :GET MAXIMUM RADIX
ASL TEMP JGET TWICE MAXIMUM
DEC TEMP ;:COMPUTE NUMBER TO MAX BIT SETS
:CLEAR ALL THE COUNTERS BEFORE MAXING THE COUNTS
(LR NUM ;INITIALIZE LOOP COUNT
;D0 508 WHILE ( NOT ALL COUNTERS HAVE BEEN CLEARED )
50¢: CMP 4, CNUM :IF ALL COUNTERS CLEARED
BEQ 52% ;=THEN FILL COUNTS TO MAXIMLM
MOvVB CNUM,aSRS016 :LOAD COUNTER NUMBER TO (CLEAR
BISB #4,a5R5016 ;PREPARE TO CLEAR COUNTER
TST8B aDR5016 ;CLEAR THE COUNTER
CLR $GDDATY ;INITIALIZE EXPECTED DATA
MOvB aDRS016,8BDDAT :READ COUNTER
(MP $GDDAT ,$BODAT ;IF DATA IS AS EXPECTED
BEQ 51% ;=THEN SKIP ERROR
EMT 112
51%: INC (NUM ;PREPARE TO DO NEXT COUNTER
BR 50% ;D0 NEXT COUNTER
;=END S0%

;TOGGLE THE COUNTERS TO FULL COUNT TWICE TO GET OVF AND FULL COUNT
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FIELD TESTING CIGITAL MODULE M5016

1809

;g%? 054760 005037 (03642 52%: (LR NUM JINITIALIZE LOOP COUNT

1812 :DO 5% WHILE (NUM S LESS THAN TEMP )

1813 054764 023737 003642 003502 6¢%: (MP NUM, TEMP :1F DONE

}g}g 054772 001414 BEQ 6% :=THEN LOAD SR5016

1816 054774 142777 000010 125642 BICB #TBIT,3a(CSR ;ASSURE TBIT IS CLEAR

1817 055002 152777 000010 125634 BISB #TBIT,a(SR ;:CLOCK THE COUNTERS

}g}g 055010 142777 000010 125626 BI(B #TBIT,aCSR ;DON'T LEAVE BITS HANGING
1820 055016 005237 003642 INC NUM ;TALLY THE TOGGLES

}gsg 055022 000760 B8R 5¢ ;CHECK IfF DONE

}ggz ;=END 5%

1%%2 055024 112777 000007 175244 6$%: MOVS #7.35R5016 ;COMPLETE THE FULL HOUSE
1827 055032 004737 014310 JSR PC,KLEER ;CLEAR THE WORLD

lggg 055036 152777 000020 125600 BISB #DBIT,aCSR :SHUT OUT WORLD

%ggg 055044 005037 001140 C.R $GDDAT ;INITIALIZE E.LPECTED DATA
}g%% ;CHECK THAT STATUS REGISTER IS CLEAR

1834 055050 117737 175222 001142 MOVB aSRS016,8BODAT  :READ STATUS REGISTER

1835 055056 123737 001140 001142 CMPB $GDDAT,$BDDAT  :IF STATUS REGISTER IS CLEAR
}ggg 055064 001401 BEQ ALLCLX ;~THEN CHECK COUNTERS ARE CLEAR
1838 055066 104075 EMT 75
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FIELD TESTING DIGITAL MODULE M5016

}gﬁ? ;CHECK THAT ALL COUNTERS ARE CLEAR

}gﬁ% 355070 005037 003640 ALLCLX: CLR CNUM INITIALIZE COUNTER NUMBER

}gzg ;D0 2% WHILE (3 IS GREATER THAN OR EQUAL TO COUNTER# ''CNUM'"

1846 055074 (022737 000003 003640 2%: (MP #3,CNUM ;IF COUNTER # [S NOT LESS THAN 3

1847 055102 002416 BLT 4% ;~THEN CLEAN UP AND EXIT

1848 055104 113777 003640 175164 vovB (NUM,aSR5016 ;=ELSE LOAD STATUS REG WITH COUNTER #

1849 055112 117737 175162 001142 r¥ovB aDR5016,$BDDAT ;READ DATA REG

1850 055120 123737 001140 001142 (MPB $GDDAT,$BDDAT  ;IF COUNTER 'CNUM' IS CLEAR

}gg; 055126 001401 BEQ , 3% ;=THEN SKIP ERROR

}ggz 055130 104116 EMT 116

1855 055132 005237 003640 3%: INC CNUM ;INCREMENT COUNTER NUMBER

}ggg 055136 (000756 B8R 2$ ;SEE IF DONE

1858 ;~END 2%

1859

1860 055140 104412 4%: RESREG ) JRESTORE THE REGISTERS

1861 055142 000207 RTS PC



JMAIN,
MONITOR

1863
1864
1865
1866

1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
» 1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
'895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908

S N QI N
VOOV OOOVOO0VO00

el el el D b = D
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MACRO M1113  12-AUG~82
TO SELECT DAC TESTS

44 005737
50 001416
52 012777
60 152777
66 004737
72 004737
76 000207
055200 004737
055204 0060207

055206 012737
055214 004737
055220 004737
26 000207
26 004737
32 104401
36 000207
40 104401
055244 004737
055250 104406
055252 012637
055256 104401
055262 104401
055266 122737
055274 001003
055276 10440
055302 000756
055304 122737
312 001015
314 1046401
320 104406
322 012637
326 122737
055334 00137
055336 004737
055342 000137
055346 122737
055354 001016
055356 104401
055362 104406
055364 012637
055370 122737
055376 001371
055400 004737
055404 056672
055406 000137
055412 122737
055420 001005
055422 004737
055426 055512
055430 000137
055434 006737
055440 104401
055444 000137

(12664
015612
000100
055450
055544
055512
055206
055450
055544

060112
036516

036652
014310

003566
003566
001203
000110
036754
000101
030660

003566
000015

056132
055240
000124
030660

003566
000015

017306

055240
000104

017306

09:59 PAGE 79

003652

003566

003566

003566

003566
003566

003566

DACSTR:
DACMON:

DCOUT:

DCMN:

5%:

2%:

6%:

14%:

3%:
9% :

(%

€13

SEQ 158
MONITOR TO SELECT DAC TESTS
: TST AFLAG JUNDER AUTO MODE ?
BEQ DACSTR :NO,BRANCH TO MANUAL
MOV #KBINT ,aKBVEC
BISB #B1T6,a81KS ;ENABLE KB INTERRUPT
JSR PC,GTADRS ;SET UP ADDRESSES FOR DAC
é?? EE,TSTADR s CHECK PRESENCE OF ADDRESSES
JSR PC,DDBIT ;60 DO D-BIT TEST
RTS PC ;RETURN TO AUTO MONITOR
MOV #DACSTR,RETURN ;SET RETURN FOR CONTROL A
JSR PC,GTADRS ;SET UP ADDRESSES
JSR PC,TSTADR s CHECK RESPONSE OF ADDRESSES
RTS PC ;EXIT TO MONITOR ON ERROR
JSR PC,DAGTST . CHECK THAT GENERIC CODE OF
TYPE .DANG( ;THE DAC IS 261 IF IT IS GO TEST
RTS PC JELSE RETURN TO MAIN MONSPASS
TYPE .DANSEL JSELECT TEST A, T, D,
JSR PC,KLEER
RDCHR .=7=FOR MEANING OF SELECTION
MOV (SP)+, ANSW s ;POP STACK [/TO ANSW
TYPE ,ANSW
TYPE LSCRLF
(MPB 4 'H,ANSW ;1F QUESTION THE ELIGHTEN
BNE 1% ;USER BY TYPING TEXT OF TEST
TYPE LTEXT ;SELECTION DESCRIPTORS
BR DCMN ;NOW SELEC TEST
(MPB # "A,ANSW ;SELECT DAC CALIBRATION TEST
BNE 2% ;IF NOT THIS TEST THEN CHECK NEXT
;g?SR .M30 ;DISCONNECT CUSTOMER WIRES
MOV (SP)+,ANSW ;.POP STACK INTO ANSW
(MPB #15,ANSW
BNE 5%
JSR PC,DACTST ;ELSE DO THIS TEST
JMP DCMN :
(MPB #'7T,ANSW ;SELECT TBIT (STATUS BITS) TEST
BNE 3% ;IF NOT THIS TEST THEN (HECK NEXT
TYPE .M30
RDCHR
MOV (SP)+, ANSW ;.POP STACK INTO ANSW
(MPB #15,ANSW
BNE 6%
JSR PC.SWLOOP
INTCOM ;DO INTCOM TEST
JMP DCMN
CMPB #'D,ANSW ;SELECT DBIT TEST
BNE 4% JIF NOT THIS TEST THEN CHECK NEXT
JSR PC,SwLOOP ;LO0P HERE
DDBIT ;DO DDBIT TEST
JMP DCMN
JSR PC,CNTRC sCHECK FOR EXIT BY CONTROL ''C*'
TYPE ,M20 JTYPE 7 IF NO TST SELECTION FOUND
JMP OCMN ;GO TO START OF DAC MONITOR
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MONITOR TO SELECT DAC TESTS

1919

1920 055450 005000 GTADRS: (LR RO ;CLEAR ADDRESS POINTER
1921 055452 005001 CLR R1 ;CLEAR ADDRESS COUNTER
1922 0554564 013746 003462 MOV TADDR,~(SP) ;sPUSH TADDR ON STA(K

1923 055460 013760 003462 002726 1§%: MOV TADDR,LDATAQ(ROQ) ;WRITE ADDRESSES

1924 055466 105237 003462 INCB TADDR ;UPDATE TO NEXT REGISTER
1925 055472 005720 TST (RO) + ;UPDATE TO NEXT LOCATION
1926 055474 005201 INC R1 ;UPDATE REGISTER COUNTER
1927 055476 022701 000010 (MP #10,R1 ;CHECK FOR EIGHT REGISTERS
1928 055502 001366 BNE 1% . IF NOT LAST GET NEXT
1929 055504 012637 003462 MOV (SP)+,TADDR .;POP STACK INTO TADDR

lgg? 055510 000207 RTS PC ;AND RETURN

}g%% .SBTTL D=-BIT  TEST

1934 055512 004737 014310 DDBIT: JSR PC,KLEER

1935 055516 152777 000020 125120 BISB #DBIT,aCSR ;SET THE D-BIT

1936 055524 004737 055636 JSR PC,TSTRGS ;GO0 CHECK REGISTERS

1937 055530 142777 0Q0C020 125106 BI(B #DBIT,a(CSR ;CLEAR D-BIT WHEN DONE
1938 055536 004737 014310 JSR PC,KLEER ;AND CLEAR THE WORLD
;gzg 055542 000207 RTS PC . AND RETURN



1942 .SBTTL REGISTER VERIFICATICN
1943 055544 013703 (0004 TSTADR: MOV ERRVEC,R3 ;SAVE PRESENT LOC 4
1944 055550 012737 055602 000004 MOV #2$ ERRVEC JSET UP TIME OUT VECTOR
1945 055556 004737 014310 JSR PC,KLEER JINIT THE SYSTEM
1946 055562 005000 CLR RO ;CLR ADDRESS LOC
1947 055564 005001 CLR R1 ;CLR ADDRESS COUNTER
1948 055566 013700 003462 MOV TADDR, RO ;GET FIRST REG ADDRESS
1949 055572 105720 1$: TSTB (RO) + 1S IT THERE AND CLEAR
1950 055574 001407 BEQ 3% JIF IT IS GET NEXT ADDRESS
1951 055576 104027 EMT 27
1952 055600 000405 BR 3% ;AND THEN GET NEXT ADDRESS
1953 055602 2%:
055602 104026 EMT 26
1954 055604 004737 015526 JSR PC,CNTRC ;CHECK FOR CONTROL "'C'" EXIT
1955 055610 022626 (MP (SP)+,(SP)+ ;ADJUST THE STACK AFTER TIME OUT
1956 055612 000406 BR 4% JRETURN MAIN MONITOR
1957 055614 005201 3%: INC R1 ;UPDATE ADDRESS COUNTER
1958 055616 022701 000010 (Mp #10,R1 sCHECK FOR LAST REG
1959 055622 001363 BNE % JIF IT IS THFN
1960 055624 062716 000002 ADD #2,(SP) JCONTINUE WITH TEST
1961 055630 010337 000004 4%: MOV R3.ERRVEC ;JRESTORE LOC4
}gg% 055634 000207 RTS PC ;RETURN
1964 055636 TSTRGS:
:"ltt**'t"*"'**'*II'"tf‘it"'if‘tttiﬁtffii**iﬁ"*t'tilti'ittt"tt
055636 000004 TST24: SCOPE
055640 012737 000024 001212 MOV #24 ,$TESTN ;.SET TEST NUMBER IN APT MAIL B0X
1965 055646 005037 003564 CLR ROTPAT ;CLEAR THE PATTRN SPQOT
1966 055652 005000 CLR RO ;CLEAR THE INDEX REGISTER
1967 055654 012737 000007 003540 MOV #7 ,KOUNT ;DO SEVEN FOR NOW
1968 055662 004737 060060 1%: JSR PC,ROTDAT ;NOW GO ROTATE A BIT
1969 055666 113770 003564 002726 2%: Mov8 ROTPAT ,aLDATAQ(RO) ;NOW GO WRITE IT
1970 055674 004737 056112 JSR PC,UPREG NOW GET THE NEXT REGISTEFR
971 055700 000772 BR 2% JAND WRITE IN (4 IN ALL)
1972 055702 013737 003564 001140 MOV ROTFAT,$GDDAT ;SAVE PATTERN FOR CHECKING
1973 0557210 117037 002726 001142 3%: Movs aLDATAQ(RQ) , $BDDAT JREAD THE RSGISTER
1974 055716 016037 002726 003502 MOV LDATAQ(RQO), TEMP ;AND STORE ITS ADDRESS
1975 055724 123737 001140 001142 (MPB $GDDAT,$BDDAT JSEE IF IT IS GOOD
1976 055732 001401 BEQ 4% ;IF GOOD CONTINUE
1977 055734 104030 EMT 30
1978 055736 004737 01552¢ 4%: JSR PC,CNTRC ;CHECK FOR CONTROL "'C'' EXIT
1979 055742 004737 056112 JSR PC.,UPREG ;READ NEXT REGISTER
1980 055746 (000760 BR 3% JUNTIL & DONE
1981 055750 005337 003540 DEC KOUNT ;AND UNTIL7 ROTATES
1982 055754 100342 BPL 1% ;NOW GO BACK AND DO IT
1983 055756 005037 003564 CLR ROTPAT :CLEAR PATTERN SPOT
1984 055762 012737 000001 003540 MoV #1,KOUNT ;DO ONLY 2 THIS TIME
1985 055770 004737 060060 5%: JSR PC,ROTDAT ;GO ROTATE A BIT NOW
1986 055774 113770 003564 002730 6%: MOvB ROTPAT ,aHDATAQ(RO) ;60 WRITE IT NOW
1987 056002 004737 056112 JSR PC,UPREG ;GET THE NEXT REGISTER
1988 056006 000772 BR 6% ;AND WRITE IN IT (4 IN ALL)
1989 056010 013737 003564 001140 MOV ROTPAT ,$GDDAT ;SAVE PATTERN FOR CHECKING
1990 056016 112770 000000 002726 7§%: MOVB #0,3LDATAQ(RO) ;NOW LET IT TRANSFER
1991 056024 117037 902730 001142 mMOvVB oHDATAO(RQ) , $BDDAT ;READ THt REGISTER
1992 056032 016037 002730 003502 MOV HDATAQ(RQ) , TEMP sAND STORE TS ADDRESS
1993 056040 123737 001140 001142 (MPB $GDDAT,$BODAT JSEE IF IT 1S GOOD
1994 056046 001401 8tQ 8% . [F GOOD CONTINUE

MAIN. MACRO M1113
REGISTER VERIFICATION

12-AUG=-82 09:59 PAGE 80

E 13

SEQ 160
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1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

056050
056052
056056
056062
056064
056070
056072
056G76
056100
056106
056110

olalelolele]
IV IV IV IV IV,
oo
IOV S S S S )

WNPNIPON) — =
osrrno s

104030
004737
004737
000755
005337
100337
005737
001004
032737
001000
000207

022620
022700
001003
005000
062716
000207

15526
056112

003540
002¢64
060000

000020

000002

12-AUG-82 09:59

000176

PaAGE 80-1

8%:

9%:

UPREG:

1%:

EMT
JSR
JSR

DE(
BPL
TST
BNE
BIT
BNE
RTS

CMP
(MP
BNE
CLR
ADD
RTS

F 13

30
PC,CNTRC
PC.UPREG
7$

KOUNT
5%

AFLAG

9%
#BIT13!BIT14,SWREG
9%

PC

(RO)+,(RO)+
#20,R0
1%

RO
#2,(SP)
PC

SEQ 161

;CHECK FOR CONTROL''C'' EXIT
:READ NEXT REGISTER

;UNTIL & ARE DONE

;AND FOR 2 ROTATES

.GO BACK AND DO IT

JUPDATE INDEX
JUNTIL & REGISTERS
;ARE DONE
;CLR THE INDFX REG
;UPDATE THE STA(K
;CONTINUE TEST
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2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2037
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076

056132

056136
056142
0567146
056150
056154
056160
056166
056170
056176
056200
056204
056206
056212
056216
056222
056226

056230
056234

056240
056244
056250
056252
056256
056262
056266
056274
056302
056306
056312
056316
056320
056324
056330
056334
056342
056344
056350
056356
056360
056364
056366
056372
056376
056404
056406
056414
056416
056422
056424
056432

004737

004737
104401
104406
012637
104401
122737
001413
122737
001403
104401
000754
004737
004737
004737
104401
000411

104401
004737

104401
004737
000207
013700
104401
004737
112770
112770
104401
004737
104401
104406
012637
104401
004737
122737
001002
000137
122737
001357
104401
104406
012637
104401
122737
001455
122737
001403
004737
000760
112770
112770

12-AUG~82

014310

060156
037062

003566
003566
000116

000131
030374

037306
015716

003532
037347
015716
000003
000377
037410
015716
036370

003566
003566
015526
000116

056660
000131

040177
003566
003566
000131
000116
315526

000003
000377

09:59

003566
003566

002730
002726

003566

003566

003566

003566

002730
002726

PAGE 81

.SBTTL

DACTST:
DATST:

20%:
5¢:

DCTST:

DTST:
21%:
1%:

22%:
41¢:

40%:

23%:

A ¥

G 13

DAC CALIBRATION TFST

JSR

JSR
TYPE
RDCHR
MOV
TYPE
(MPB
BEQ
(MPB
BEQ
TYPE
BR
JSR
JSR
JSR
TYPE
BR

TYPE
JSR

TYPE
JSR
RTS
MOV
TYPE
JSR
MOVB
MOVB
TYPE
JSR
TYPE
RDCHR
MOV
TYPE
JSR
(MPB
BNE
JMP
CMPB
BNE
TYPE
RDCHR
Mov
TYPE
(MPB
BEQ
(MPB
BEQ
JSR
BR
MOVB
MOvB

PC,KLEER

PC,DECCHN
LOTXTY

(SP)+ , ANSW
LANSW
#'N,ANSW
5%

'Y, ANSW
20%

.M20
DATST
PC,CNTRC
PC,DCTSTY
PC,CNTRC
,M81
DTST

, (M1
PC,CRTST

,CM2

PC,CRTST

PC

XCHAN,RO

.CM3

PC,CRTST

#3 ,3HDATAQ (RO)

#377,aLDATAD (RO)

. (M4
PC,(RTST
,M82

(SP)+ , ANSW
LANSW
PC,ONTRC
#'N, ANSW
40%

’$

#'Y, ANSW
41%

.CM12

(SP) ¢+, ANSW
»ANSW
#'Y,ANSW
5%

#'N,ANSW
4%
PC,CNTR(
23$

#3 3HDATAO(RO)
#377.3LDATAQ(RO)

SEQ 162

;GET CHANEL # AND DECODE IT
;DO REFER VOLTAGE (AL Y=N
;GET Y=N ANSW

;POP STA(CK INTO ANSW

JECHO T

JIF IT IS A NO
;G0 TO CHAN AND
;1S 1T A YES?

<9

sPASS REFER VvOLT CAL TST

;ADJ R135 @ PIN 6 OF E82 FOR 10.24
JUSING SWITCHES AT E79 [F NEEDED
JWHEN DONE HIT <(R>

;ADJ R134 @ PIN 60 OF EBY FOR 5.12
;WHEN DONE HIT <(R>

;GET REG INDEX TO (HAN

JADJ VOLTAGE OFFSET ON CHAN 1 TO 0.000
JWAIT FOR <CR>

JLOAD ALL ONES INTO

JCHAN SELECTED

JCHECK VOLTAGE LEVEL ON CHANNEL SELECTFD
JFOR 10.23v + OR - 10 MIN

:.POP STACK INTO ANSW

JASK IF & TO 20 MA RANGE WANTED
.READ ANSWER

. .POP STACK INTO ANSW

;ECHO ANSWER
;IF YES GO TO & TO 20 MA TEST
;ELSE DO 0 TO 20 MA TEST

;RELOAD UPPER BYTE OF C(HANEL
;SELECTED AND LET IT GO (CONV)
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2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099

norO
— B
oo
-0

(AN IANTAN 1oV 1aNEAN AN LN T N Ea U LAS L LV 1 G I AN Lo
P ST S S S S S T NI R W WU IR Y
— bt ed ed ik i d OO OOOOO

o
NN WN=2000 NN WD

056440
056444
056450
056456

056464
056470

056474
056500
056502
056506
056512
056516
056524
056526
056534
056536
056540
056546
056554
056560
056562
056566
056572
056600
056602
056606
056612
056616
056622
056624
056630
056634
056640
056646
056650
056656
056660
056664
056670

106401
004737
112770
112770

104401
004737

104401
104406
012637
106401
004737
122737
001737
122737
001451
000760
112770
112770
1064601
104406
012637
004737
122737
001367
004737
104401
004737
104401
104406
012637
104401
004737
122737
001734
122737
001361
104401
004737
000207

12-AUG~82

037624
C15716
000000
000001

037452
015716

040132

003566
003566
015526
000116

000131

000003
000377
037624

003566
015526
000015

014310
037766
015716
040132

003566
003566
015526
000116

000131

036441
014210

09:59 PAGE 81-1

002730
002726

003566
003566

002730
002726

003566

003566
003566

25%:

26%:

27%:

5%:

31%:

32%:
33%:

7%:

TYPE
JSR

MOV8
Move

TYPE
JSR

TYPE
RDCHR
MOV
TYPE
JSR
(MPB
BEQ
CMPB
BEQ
BR
MOVB
MOvVB
TYPE
RDCHR
MOV
JSR
(MPB
BNE
JSR
TYPE
JSR
TYPE
RDCHR
MOV
TYPE
JSR
CMPB
BEQ
(MPB
BNE
TYPE
JSR
RTS

H 13

.(M9

PC,CRTST
#0,3aHDATAQ(RO)
#1,aLDATAQ(RO)

, (M7
PC,CRTST

LM

(SP)+, ANSW
LANSW
PC,CNTRC
#°N, ANSW
4%

#'Y, ANSW
7$

27%
#3,aHDATAQ(RO)

#377 ,aLDATAO(RD)

.CM9

(SP) ¢+, ANSW
PC,CNTRC
#15,ANSW
21%
PC,KLEER

, (M0
PC,CRTST
LM

(SP)+ ANSW
,ANSW
PC,CNTRC
#'N,ANSW
5%
#'Y,ANSW
33%

,M83
PC,KLEER
PC

SEQ 163

;ADJ CURRENT GAIN TO 10.000v

;OR 20MA

;CLEAR UPPER BYTE OF CHANSELECTED
JSET 1 TO LOWER BYTE OF

JCHANEL SELECTED

;ADJ CURRENT OFFSET TO 9.8 My

:0R 19.5 MICRO-AMPS

;ASK TO REVERIFY

;:POP STA(CK INTO ANSW
sECHO ANSWER

JEXIT AFTER AL INEMENT

;LOAD ALL ONFS

;INTO SELECTED CHANEL

;ADJ CURRENT GAIN TO

;10.0G0 v OR 20 MA
;;POP STACK INTO ANSW

;CLEAR ALL REGS TO ZERO
;ADJ CURRENT OFFSET
;FOR 2.00V OR 4.00MA

;;POP STACK INTO ANSW
sECHO ANSWER

sEND OF CALIBRATION
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MAIN,  MACRD MT113 12<AyG=-B2 09:59 PAGE 82 SEQ 164
INTERNAL COMPARATOR CHE(K
%1}3 .SBTTL INTERNAL (OMPARATOR CHE(K
2121 056672 INTCOM:
;:.tQ'l".‘...'t.""""""'t"t!.Q.Qt"t.'t..'.ti't'ﬁ't.QttQtt
056672 000004 15125: SCOPE
056674 012737 000025 001212 MOV #25,$TESTN ;:SET TEST NUMBER IN APT MA[L BOX
2122 056702 152777 000010 123734 BISB  #TBiT,acSR SSET THE TBIT INTO THE CSR
212% 056710 112777 000000 124010 MOVB #0 8LDATAQ JSTART (H QO CONVERSIONS
2124 056716 112777 000100 124006 move  #100.aLDATAY SSTART CH 1 CONVERS]ONS
2125 0567264 112777 000200 124004 MOVB  #200.aLDATA2 :START CH 2 CONVERSIONS
2126 056732 112777 000300 124007 MOVE  #300.aLDATA3 “START CH 3 CONVERSION
gwgg 056740 006737 014416 JSR PC,DALLY ‘WAIT FOR ALL CHANELS TO FINISH
1
2129 056744 013700 002730 MOV HDATAQ,RO JGET FIRST REG TO CHE(K
2130 056750 11100 % MOVvB (R0O) ,R1 JGET HIGH DATA BYTE
2131 056752 042701 177703 BIC £177703,R" SCLEAR UNWANTED BITS
2132 056756 022701 000074 CMP 874 R “IF ALL BIT ARE SET
5132 056762 001417 BEQ 5¢ SCONTINUE WITH TEST
2135 056764 010137 003502 MOV R1,TEMP
2136 056770 006237 003502 ASR TEMP
2137 056774 006237 003502 ASR TEMP
2138 057000 012737 000017 003600 MOV #17,TEMP3
2139 057006 104031 EMT 31
2140 057010 004737 014310 JSR PC,KLEER
2141 057014 000207 RTS F(
2142 057016 004737 015526 JSR PC,CNTRC JCHECK FOR (ONTROL ''C'" EXIT
2143 057022 062700 000002 5¢ ADD #2 RO “UPDATE TO NEXT MIGH DATA REG
2144 057026 023700 002744 (MP HDATA3Z RO JAND CHECK TO SEE IF ALL STATYS
2145 057032 003746 BLE 48 :BITS ARE SET WHEN DONE
2146 057034 005000 CLR RO :CLEAR RO AND SYSTEM
2147 057036 004737 014310 JSR PC,KLEER ‘RIGHT HERE
2148 057042 152777 000010 123574 BISB  #TBIT.aCSR CRELOAD THE TBIT
51649 057050 112777 000000 123650 MOVB  #0.aLDATAO :CHECK ALL STATUS
2150 057056 112777 000004 123646 MOVB  #4.aLDATA1 :BITS AT THE 3-LSB
2151 057064 112777 000010 123644 MOVB  #10,3LDATA? :DIFFERANCE MARGIN
2152 057072 112777 000014 123642 MOVB  #14.3LDATA3
2153 057100 004737 014416 JSR PC,DALLY :WAIT FOR IT TO HAPPEN
2154 057104 117702 123620 MOVB aHDATAQ,R? JOGET THE STATUS INFO
2155 057110 042702 177703 BIC #127703.R2 :CLEAR UNWANTED BITS
2156 057114 022702 000074 (MP 874, RZ JALL FOUR STATUS BITS
2157 057120 001415 BEQ 6$ :SHOULD BE SET ELSE ERROR
2158 057122 010237 003502 MOV R2,TEMP
2159 057126 006237 003502 ASR TEMP
2160 057132 006237 003502 ASR TEMP
2161 057136 012737 000017 003600 MOV 817, TEMP3
2162 057144 104031 EMT 31
2163 057146 0064737 014310 JSR PC.KLEER
2164 057152 000207 RTS PC
2165 057154 004737 015526 6$: JSR PC,CNTRC ;CHECK FOR CONTROL "'C'' EYIT
2166 057160 004737 014310 JSR PC.KLEER SCLEAR THE SYSTEM
2167 057164 152777 000010 123452 BISB  #TBIT, aCSR *RELOAD THE TBIT
2168 057172 112777 000014 123526 MOVB  #14,3LDATAQ SCHECK ALL STATUS BIT AT
2169 057200 112777 000010 123524 MOVB  #10.aLDATAT :THE DESCENDING 3-LS8
2170 057206 112777 000004 123522 MOVB  #4,3LDATA? "DIFFERANCE MARGIN
2171 057214 112777 000000 123520 MOVB  #0.aLDATA3
2172 057222 004737 014416 JSR PC,DALLY JWAIT FOR IT TD HAPPEN
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INTERNAL COMPARATOR CHECK

2173 057226 117,02 123476 MOVB  aHDATAD,R? SGET THE STATUS INFO
2174 057232 042702 177703 BI( 2177703 R2 *CLEAR UNWANTED RITS
2175 057236 005702 TST R? :ALL FOUR STATUS BITS
2176 057240 001414 BEQ 78 *SHOULD BE ZERO ELSE ERROR
2177 057242 010237 003502 MOV R2,TEMP

2178 057246 006237 003502 ASR TEMP

2179 057252 006237 003502 ASR TEMP

2180 057256 005037 003600 CLR TEMP3

2181 057262 104032 EMT 32

2182 057264 004737 014310 JSR PC.KLEER

2183 057270 000207 RTS PC

s}gg 057272 004737 015526 7% JSR PC,CNTRC ;CHECK FOR CONTROL '‘C'* EXIT
2186 057276 012737 000000 003542 MOV #0,ACOUNT SSET UP 0R10 INPUT TO

2187 057304 012737 000020 003544 MOV #20,BCOUNT “CHANELS 0 TO 3 I.E. 0.20,0.,20
2188 057312 012737 000064 003516 MOV #64 . CHO “GET GOOD STATUS ouTPUT

5189 057320 012737 000040 003520 MOV #40,CHI :GET ERROR

2190 057326 012737 000070 003522 MOV #70.CH2 *STATUS OUTPUTS

2191 057334 012737 000054 003524 MOV #54 CH3 “TOTAL OF FOUR

2192 057342 012737 000004 003526 MOV 84, CHG ‘10 BE LOOKED AT

2193 057350 152777 Q0000 123266 BISB #7B1T,a(CSR JSET THE TBIT IN THE (SR
2194 057356 004737 057622 8$: JSR PC.INTLD “LOAD INPUT RIGS

2195 057362 117737 123342 003502 MOVE  aHDATAO.TEMP  -GET STATUS BITS

2196 057370 042737 177703 003502 BIC #177703.TEMP  :CLEAR UNWANTED BITS

2197 057376 013737 003502 003600 MOV TEMP TEMP3

2198 057404 006237 003600 ASR TEMPS

2199 057410 006237 003600 ASR TEMP3

2200 057414 004737 057710 JSR PC,CKICT ;GO CHECK STATUS BITS

2001 057420 104033 EMT 33

2202 057422 004737 015526 JSR PC,CNTRC ;CHECK OFR CONTROL '‘'C'' EXIT
2203 057426 006737 060024 JSR PC.GOUP “GET NEXT INPUT VALUES

2204 057432 022737 001750 003542 (MP #1750, ACOUNT “THIS IS THE LAST INPUT

gggg 057440 003746 BLE 8$ “IF NOT GET NEXT INPUT

2207 057442 012737 001770 003542 MOV #1770, ACOUNT :SET UP UPPER LIMIT TO DO
2208 057450 012737 001760 003544 MOV #1760 .BCOUNT *STATUS BIT COMPLIMENT DOWN
2209 057456 012737 000010 003516 MOV #10,CHO SGET GOOD STATUS QUTPUT

2210 057464 012737 000034 003520 MOV #34CHI “GET STATUS

2211 057472 012737 000004 003522 MOV kL ,CHZ ;ERROR OQUTPUTS

2212 057500 012737 000020 003524 MOV #20,CH3 “TOTAL OF FOUR

2213 057506 012737 000070 003526 MOV #70. CH& *T0 BE LOOKED AT

2214 057514 (004737 057622 9% : JSR PC,INTLD *LOAD INPUT REGS

2215 057520 117737 123204 003502 MOVB  aHDATAO,TEMP  -GET STATUS BITS

2316 057526 042737 177703 003502 BIC #177703.TEMP  :CLEAR UNWANTED BITS

2217 057534 013737 003502 003600 MOV TEMP TEMP3

2218 057542 006237 003600 ASR TEMPS

2219 057546 006237 003600 ASR TEMP3

2220 057552 004737 057710 JSR PC,CKICT ;60 VERIFY DATA

2221 057556 104033 EMT 33

2222 057560 Q04737 015526 JSR PC,CNTRC ;CHECK CONTROL ''C'* EXIT

2223 057564 004737 060042 JSR PC.,GODN 16O COUNT DOWN

2224 057570 005737 003544 TST BCOUNT “CHECK FOR LAST INPUT

2225 057574 001347 BNE 9% SIF NOT LAST GET NEXT INPUT
2226 057576 142777 200010 123040 BICB  #TBIT,aCSR *CLEAR THE TBIT AND

2227 057604 004737 014310 JSR PC.KLEER SCLEAR THE EMPIRE
20228 057610 032777 020000 121336 BIT #BIT13,aSuWR STHECK [NHIBIT PRINTOU'
2229 057616 001000 BNE 10$
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rPOPIAIN NI
roORI NPV NN

057620

057622
057630
057636
057644
057652
057660
057666
057674
057702
057706

057710
057716
057720
057724
057726
057732
057740
057742
057750
057756
057760
057766
057774
057776
060004
060012
060014
060016
060022

060024
060032
060040

060042
060050
060056

060060
060064
060066
060070
060074
060100
060102
060110

060112
060116
060124
060130
060134
060140

00007

000207

023737
001003
062716
000207
005037
023737
001430
012737
023737
001421
012737
023737
001412
012737
023737
001403
104034
062716
000207

062737
062737
000207

162737
162737
000207

005237
001001
000261
106137
005737
001003
012737
000207

004737
152777
117700
042700
022700
001002

003543
003542
003545
003544
003543
003542
003545
003544
014416

003516

000002

003514
003520

000001
003522

000002
003524

000003
003526
000002

000010
000010

000010
000010

003326

003564
003540

177777

014310
000004
122576
177400
000261
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003507

003502

003514
003502

1
0
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NN WWN
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5
5
5
5

oo OO

1
0

003542
003544

003542
003544

003326

122520

PAGE 82-2

10%:

INTLD:

CKICT:

1%:

2%:
GOUP:

GODN:

ROTDAT:

1%:

2%:
DAGTST:

RTS

MOVB
MOVB
MOVB
MOVB
MOVB
MOV8B
MOVB
MOVB
JSR

RTS

(MP
BNE
ADD
RTS
CLR
(MP
BEQ
MOV
CMP
BEQ
MOV
CMP
BEQ
MoV
CMP
BEQ
EMT
ADD
RTS

ADD
ADD
RTS

Sus8
SuB
RTS

INC
BNE
SEC
ROLB
TST
BNE
MOV
RTS

JSR
BISB
MOVB
BIC
(MP
BNE

K 13

PC

ACOUNT+1 ,aHDATAQ
ACOUNT ,aLDATAD
BCOUNT+1,aHDATA
BCOUNT ,aLDATA1
ACOUNT+1 ,aHDATA?
ACOUNT ,aLDATA?2
B8COUNT+1,3HDATA3
BCOUNT ,aLDATA?

PC,DALLY
PC

CHO,TEMP
1%
#2,(SP)
PC

CHNUM
CH1,TEMP
2%
#1,CHNUM
CH2,TEMP
2%

#2 ,CHNUM
CH3,TEMP
2%
#3,CHNUM
(H& , TEMP

#10,ACOUNT
;EO,BCOUNT

#10,ACOUNT
gEO,BCOUNT

ROTFLG
1%

ROTPAT
KOUNT

2%
#-1,ROTFLG
PC

PC,KLEER
#GBIT, (SR
alLDATAQ,RO
#177400,R0
xZ?l,RO

SEQ 166

(HO REG
CHY REG
CHZ REG
(H3 REG

;LOAD UPPER
LOWER CHO REG
;LOAD UPPER
.OWER CH1 REG
;LOAD UPPER
LOWER (H2 REG
;LOAD UPPER
LOWER CH3 REG
FCR (ONVERSION
;RETURN

;CHECK GOOD DATA
;IF BAD CHETK WHIC CHANEL
;ELSE BY PASS ERROR

;RET JRN
:GET CHO

:SEE IF THIS
:IF YES GO REPORT IT
;GET (HI

;SEE IF THIS
;IF YES GO REPORT IT
:GET CHZ

;SEE If THIS
:IF YES GO REPORT [T
;GET CHS

;LOAD
;LOAD
;LOAD

. LOAD
CWAIT

(HANEL
ELSE

CHANEL
ELSE

CHANEL
ELSE

sSEE [F THIS CHANEL
;IF YES GO REPORT IT ELSE

;UPDATE STACK AND RETURN
;TO CONTINUE TEST

;G0 UP TO 1760 BY
;INCREMENT OF TEN

IS BAD

IS BAD

IS BAD

IS BAD

;60 DOWN TO ZERO BY
:INVERSE INCREMENT Of TEN
;RETURN

;CLEAR THIS FLAG ON FIRST ENTRY
;CHECK [F ZERO FIRST TIME
;FIRST TIME IN SET CARRY
;ROTATE PATTERN ONCE

;DID IT GET DONE 8 TIMES

;IF WE HAVE SET ROTFLG

;BACK TO MINUS ONE

;NOW USE [.TA

CLEAR [T ALL

;SET THE GENERIC BIT IN THE (SR
;READ THt GENERIC CODE IN DAC(
CLEAR THE UPPER BYTE

;CHECK THAT GENERIC CODE IS 261
;IF NOT RETURN ERR MESS AND EXIT
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2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308

060142
060146
060154

060156
060162
060764
060170
060176
060200
060204
060206
060214
060216
060222
060230
060234
060242
060250
060256

012:.16
142777
000207

1046401
104410
012637
022737
003003
104401
000764
013737
000241
006337
013737
006337
013737
062737
013737
000207

055240
(20004

036714

003566
000004

030374
003566

003566
003566
003532
003566
000001
003566

09:59 PAGE 82-3

122470

003566

003530

003532

003534
003566
003536

1%:

DECCHN:

1%:

B8

DX
—t—
[ZeXan 2 4

TYPE
RDOCT
MOV
CMP
BGT
TYPE

MOV
CLC
ASL
MOV
ASL
MOV
ADD
MOV
RTS

L 13

#DC(MN, (SP)
#GBIT, QCSR

P

.DACHN

(SP) ¢+, ANSW
#4 , ANSW

1%

.M20
DECCHN
ANSW,DCHAN

ANSW

ANSW, XCHAN
XCHAN
ANSW,VCHAN
#1,ANSW
ANSW, ICHAN
PC

SEQ 167

JELSE CONTINUE TO TEST
;BUT FIRST CLEAR GBIT

;ASK FOR CHANEL NUMBER (0,1,2,3)
;GET CHANEL NUMBER

;.POP STACK INTO ANSW

;CHECK FOR RIGHT (HAN

-9
P

JGET DAC CHANEL SELECTED
:NO END AROUND CARRY WANTED
;CONVERT TO VCHAN SELECTION
JGET ANSW TO INDEX
;MULTIPLY BY 2 AGAIN
JSTORE SELECTED V(HAN
;CONVERT TO TCHAN SELECTED
:STORE SELECTE ICHAN
:RETURN
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INTERNAL COMPARATOR (HECK

2310
2311
2312
2313
%%}g .SBTTL A/D MONITOR
2316 ;THIS IS MONITOR FOR FOR AUTO MODE FOR A/D
2317 060<60 005737 002664 ADTST: TST AFLAG ;UNDER AUTO MODE ?
2318 060264 001431 BEQ ATOD ;NO,BRANCH TO MANUAL TEST
2319 060266 012777 015612 122430 MOV #KBINT,akBVE(

060274 152777 000100 120656 BISB #BITE,IBTKS ;ENABLE KB INTERRUPT
2320 060302 005005 CLR RS
2321 060304 004737 017100 JSR PC,ADADDR ;SET ADDRESSES AND CHE(CK REG.
2322 060310 005705 TST RS ;ADDRESS ERROR?
2323 060312 001015 BNE 1%
2324 060314 152777 000001 122322 BIS8 #RBIT,aCSR
2325 060322 105077 123262 CLRB aSTAT]
2326 060326 105077 123260 CLRB aSTAT?2
2327 060332 004737 017254 JSR PC,GCODE ;FIND IF SE/DIFF MODF
2328 060336 004737 061620 JIR PC,ADLOG ;TEST LOGIC
2329 060342 0064737 063244 JSR PC,RUMP ;TEST MONOTINICITY
ggg? 060346 000207 1$: RTS PC
gggg ;THIS IS MONITOR FOR OPERATOR INTERVENTION TESTS
2334 060350 ATOD:

060350 012777 015612 122346 MOV #KBINT ,aKBVE(

060356 152777 000100 120574 BI1SB #B1T6,a8TKS ;ENABLE KB INTERRUPT
2335 060364 004737 014310 JSR PC,KLEER
2336 060370 012737 060376 003652 MOV #ADRET,RETURN  ;SET RETURN ADDRESS FOR CONTROL A
2337 060376 005005 ADRET: (LR RS
2338 060400 004737 017100 JSR PC,ADADDR ;SET ADDRESSES
2339 060404 005705 TST RS ;ADDRESS ERROR?
2340 060406 001360 BNE ATOD
2341 060410 152777 000001 122226 BISB #RBIT,aCSR
2362 060416 105077 123166 (LRB aSTATI ;SET CHANNEL ZERO-NO MAX
g%zz 060422 004737 017254 JSR PC,GCODE ;FIND GENERIC CODE
2345
2346 060426 104401 034132 TYPE .MASS46 ;WHICH TEST TO RUN?
2347 060432 012737 000014 003456 MOV #14,8MUT ;SET MODULE TYPE FOR ERRORS
2348 060440 105077 123144 CLRB aSTATI
2349 0604446 105077 123142 CLRB aSTAT?Z
2350 060450 104406 RDCHR
2351 060452 012637 003566 MOV (SP) ¢+, ANSW ;:POP STACK INTO ANSW
2352 060456 104401 003566 TYPE ~ANSW ;ECHO
2353 060462 104401 031400 TYPE ,MASSO ;CR,LF
2354 060466 004737 015526 JSR PC,CNTRC ;CHECK FOR CONTROL C
Sggs 060472 122737 000103 003566 (MPB ¥'C, ANSW ;1S 1T CALIBRAT]ON-(C

6

2357 060500 001003 BNE 1$ :NO
2358 060502 004737 060712 JSR PC,ADCALB ;EXECUTE CALIBRATION
2359 060506 000747 BR ADMON
i
2362 060510 122737 000104 003566 (MPB ¥'D,ANSW SIS IT LOGIC TEST
2363 060516 001005 BNE 2% :NO
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2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405

060520
060524
060526

060532
060540
060542
060546
060550

060554
060562
060564
060570
060572
060576
060600
060606
060610
060614
060616
060622
060626
060632
060636
060642
060650
060654
060656
060662
060670
060672
060676

060702
060706

00437
061620
000137

122737
001005
004737
063244
000137

022737
001037
1046401
104410
012637
001404
122737
002003
104401
000763
006337
006337
006337
006337
006337
013737
004737
064312
000137
122737
001004
104401
000137

104401
000137

017306
060426
000115
017306
060426

000130
033417
003502
000007
030374

003502
003502
003502
003502
003502
003502
017306

060426
000110

033306
060426

030374
060426

003566

003566

003502

003450

003566

12-AUG~-82 0G:59 PAGE 83-1

5%:

2%:
8%:

10%:
17%:

20%:
16%:

15¢:

14%:

LSBTTL

JSR
ADLOG
JMP

CMPB
BNE
JSR
RUMP
JMP

CMP
BNE
TYPE
RDOCT
MOV
BEQ
CMPB
BGE
TYPE
BR
ASL
ASL
ASL
ASL
ASL
MOV
JSR
MUX 1
JMP
CMPB
BNE
TYPE
JMP

TYPE
JMP

N 13
SEQ
PC,SWLOOP
ADMON
:6§.ANSH ;IS 1T MONOTONICITY TEST-M
PC,SWLOOP

ADMON

;D0 ADLOG TEST

;D0 RUMP TEST

#'X,ANSW
15%
,MASS37 JWHAT MUX

(SP)+,TEMP ;.POP STACK INTO TEMP
20% JNO MUX 0
#7,TEMP JMUX TO HIGH?
16%
,M20 2?
17$
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP ,MXNUM
PC,SWLOOP
;DO THIS TEST
ADMON

#'H,ANSW

148

,MASS36 ;TYPE ALL OPTIONS
ADMON

,M20 ; UNKNQWN (HARACTER.
ADMON

CALIBRATION OF A14 AND MUX

169
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2407
2408
2409
2410
2411
2612
24613
2414
2415
2616
2417
2418
2419
2420
2421
242?2
2623
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
Q448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463

060712
060716
060722

060726
060732
060740
060742
060746
060754
060756
060762

060764
060770
060774
061000
061004
061010
061014
061016
061022
061026
061030
061036

061040
061046
061050
061054

061056
061064
061066
061072

104401
004737
004737

013746
012737
104410
012637
122737
002003
104401
000753

006337
006337
006337
006337
006337
104401
104410
012637
105737
001022
022737
001007

122737
002130
104401
000755

122737
002121
104401
000746

113777
152777
117737
042737
162777
122737
001007
122737
002067
104401
000714

005000
122737
001097
122737
002053
104401
000700

3
1
1

o OO
O WNNW
(oo IRV [ AW D o
F N o X o)

1
5
2
0000
061570

003502
000007

030374
003502
003502
003502
003502
003502
033463

003600
003502

000301

000007
033537

000017
033602
003502
000004
122474
177400
000004
000342
000037

033602

000322
000017
033537

09:59 PAGE 84

000004

003502

003606

003600

003600

— N NWO
OO0

P4
1
3
3
1

-2 OO —h
o ororN
VAWV

003576
003600

003576
003600

ADCALB:

1%:

5%:

2%:

6%:

TYPE
JSR
JSR

MOV
MOV
RDOCY
MOV
(MPB
BGE
TYPE
BR

ASL
ASL
ASL
ASL
ASL
TYPE
RDOCT
MOV
TSTB
BNE
CMP
BNE

CMPB
BGE
TYPE

BR

(MPB
BGE
TYPE
BR

MOVB
BISB
MOvB
BIC
BI(B
(MPB
BNE
(MPB
BGE
TYPE
BR

(LR
(MPB
BNE
(MPB
BGE
TYPE
BR

B 14

,MASS37
PC,GCODE
PC,CONTRC

ERRVEC,=(SP)
#20% ,ERRVEC

(SP)+, TEMP
#7,TEMP

1%

.M20
ADCALB

TEMP
TEMP
TEMP
TEMP
TEMP
,MASS38

(SP)+,TEMP3
TEMP

2%
#301,GBITE
43

J
#7,TEMP3
4
.MASS39
5%

#17,TEMP3
4%
,MASS4O
5%

TEMP,aSTAT1
#GBIT,aCSR
aSTAT1, TEMP?
#177400, TEMP?
#GBIT,aCSR
#3420 ,TEMP2

6%

#37,TEMP3

43

,MASS4LO

5%

RO
¥322,TEMP2
7%
#17,TEMP3

43
,MASS39
5%

SEQ

;WHICH MUX NUMBER YOU WANT TO

sTEST-ZERD FOR A/D
;;PUSH ERRVEC ON STA(CK

;;POP STACK [NTO TEMP

.9

P

SSHIFT IT S TIMES TO SET Mux #

;WHICH CHANNEL?-ONLY FOR AQ14
;.POP STACK [4T0 TEMP3

IS IT DIFF MODE

‘SEECK IF CHANNEL NOT TOO HIGH
*TO0 HIGH CHANNEL FOR DIFF MODE

:éS CHANNEL TOO HIGH?
;0K
;TO0 HIGH CHANNEL FOR SINGLE END

sHERE ONLY [F MUX-SET MUX #
.SET GBIT

JFIND FROM GENERIC (ODE WHAT KIND
;O0F MUX AND [N WHAT MODE

;IS IT A156 SE?

;NO

:LS CHANNEL TOO HIGH

;700 HIGH

;SET GAIN =1
IS IT A1S6 DIFF

;IS CHANNEL TOO HIGHW?
:NO
:YES

170
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CALIBRATION OF A14 AND MUX
2464 061210 122:37 000323 003576 7%: (MPB #323,TEMP? SIS IT A157
2465 061216 001031 BNE 8% :NO, UNKNOWN GENERIC CODE.
2466 061220 122737 000017 003600 (MPB #17,TEMP3 ;1S CHANNEL TOO HIGH?
2467 061226 002003 BGE 9% :NO
26468 061230 104401 033537 TYPE ,MASS39 JYES
2469 061234 000665 BR 5%
2470 JHERE ONLY IF A157
2471 061236 1044C1 033655 9%: TYPE +MASSE ;WHICH GAIN?
2472 061242 104410 RDOCT
2473 061244 012637 003602 MOV (SP)+,TEMP4 ;;POP STACK INTO TEMP4
2474 061250 005000 (LR RO
2475 061252 023760 003602 003330 11%: (MP TEMP4 ,GAINTB(RO) FIND IF GAIN IS CORRECT
2476 061260 001413 BEQ 21% ;DO THE CALIBRATION FOR A157
2477 061262 062700 000002 ADD #2,R0
52;g 061266 005760 003330 TST GAINTB(RO)
2480 061272 001367 BNE 118
2481 061274 104401 033726 TYPE LMASS42 ;WRONG GAIN SELECTED
2482 061300 000756 BR 9%
2483
2484
2485 061302 104401 032135 8%: TYPE LMASS1 ;UNKNOWN GENERIC CODE
2486 061306 000601 BR ADCALB
2487
2488
2489 061310 116077 003352 122274 21%: MovB GAIN(RQ) ,aSTAT? ;SET GAIN
2490 061316 104401 036572 TYPE .GAINMG
2491 061322 016046 003330 MoV GAINTB(RO) ,~(SP) .« SAVE GAINTB(RO) FOR TYPEQUT
061326 104402 TYPOC ;.60 TYPE-~OCTAL ASCIICALL DIGITS)
26492 061330 153777 003600 122252 4%: BISB TEMP3,aSTAT
2493 061336 104401 (033754 TYPE ,MASSL3 . CONNECT VOLTAGE SOURCE, TYPE (R
2494 061342 004737 015716 JSR PC,CRTST ;WAIT FOR (R
2495 061346 104401 034011 TYPE . MASS&44 :TYPE HEADER == OCTAL VOLTAGE-~
2496 061352 004737 065502 148: JSR PC,CONV7 ;DO 7 CONV & AVERAGE THEM
2497 061356 012701 000002 MOV #2,K1
2498 061362 13%:
061362 013737 002636 003446 Mov K,ZLOOP
061370 005037 003444 65%: CLR YLOOP JWALT
061374 005237 003444 6468 INC YLOOP
061400 023727 003444 177777 (Mp YLOOP ,#-1
061406 001372 BNE 648
061410 005337 003446 DEC ZLOOP
061414 (001365 BNE 65%
2499 061416 005301 DEC R1
2500 061420 001360 BNE 13%
2501 061422 032737 000004 003654 BIT #BIT2,AVRSAV
2502 061430 001410 BEQ 40%
2503 061432 005237 003512 INC INTDAT
2504 061436 013746 003512 MOV INTDAT, = (SP) :2SAVE INTDAT FOR TYPEOQUT
061442 104402 TYPOC ;.00 TYPE--OCTAL ASCIICALL DIGITS)
2505 061444 005337 003512 DEC INTDAT
2506 061450 000403 BR 41
2507
2508 061452 40%:
061452 013746 003512 MOV INTDAT ,=(SP) s.SAVE INTDAY FOR TYPEQUT
061456 104402 TYPOC ;.00 TYPE=-<OCTAL ASCII(ALL DIGITS)

2509 061460 162737 004000 003512 418: SuB #4000, INTDAT ;CALCULATE VOLTAGE IN MILLIVOLTS
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CALIBRATION OF
2510 061466
2511 061474
2512 061502
2513 061510
2514 061516
2515 061524
2516 061530
2517 061534

2518
2519 061540
2520 061544
2521 061550
061554
2522 061556
2523 061562
2524 061566
2525 061570
2526 061572
2527 061576
2528 061602
2529 061610
2530 061614

A14 AND

013.37
063737
063737
063737
042737
013704
116404
060437

104401
104401
013746
1046405
1046401
004737
000671
022626
104401
012637
152777
105777
000137

MUX

030036
030036
001140

031400
015526

031011
006004
000001
122000
060712

121034

12-AUG-82 09:59 PAGE 84-~2

20%:

MOV
ADD
ADD
ADD
BIC
MOV
MOvB
ADD

TYPE
TYPE
MOV
TYPDS
TYPE
JSR
AR
cMP
TYPE
MOV
BISB
TSTB
JMP

D 14

INTDAT,$GDDAT
$GDDAT.SGDDAT
$SGODAT,$GDDAT
INTDAT . $GODAT
8177770, AVRSAV
AVRSAV, R4
AVRTBL (R4) R4
R4, $GDDAT

LM10
M0
$GDDAT,~(SP)

.MASSO
PC,CNTRC

14%
(SP)+,(SP)+
,M84

(SP)+ ERRVEC
#RBIT ,aCSR
aLBYTE
ADCALB

;MULTIPLY BY 5

; TAB

.. SAVE $GDDAT FOR TYPEOQUT

SEQ

172

;.60 TYPE=--DECIMAL ASCII WITH SIGN

JCR,LF
;CONTROL C?
;DO IT AGAIN.

;SELECTED MUX DID NOT RESPOND

;sPOP STACK INTO ERRVEC
JRESET TIME-OUT
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LOGIC TEST OF AQ14

%g%% LSBTTL LOGIC TEST Of AD14
2534 061620 ADLOG:
:".'*iﬁﬁ*iﬁ‘.'.'."""*.'t‘ﬁQ*"tt*ttt‘Q'Q'.tﬁ*t.tQ‘Q.in'ttttt!‘
061620 000004 T1ST26: S(COPE
5535 061622 012737 000026 001212 MOV #26,$TESTN ;.SET TEST NUMBER IN APT MAIL BOX
2536 061630 004737 014310 JSR PC .KLEER ;CLEAR THE ]OCM WORLD
2537 061634 012746 000000 MOV #PRO,-(SP) ;SET PSW TO PRIORITY O
. 061640 012746 061646 MOV X648 ,~(SP)
061644 000002 RTI
061646 000240 648: NOP
2538 061650 152777 000001 120766 BISB #RBIT , QCSR ;CLEAR RANDOM INTERUPT
2539 061656 005037 001142 (LR $BDDAT
2540 061662 117737 121724 001142 MOv8 aSTATZ,$BDDAT JSTORE DATA [N $BDAT
2561 061670 132777 000001 121714 BITB #BIT0 , QSTAT? . CHECK BUSY BIT CLEAR
2542 061676 001401 BEQ 1% ;IF NO ERROR CONTINUE
5222 061700 104035 EMT 35
2545 061702 132777 000002 121702 1%: BITB #BIT1,3STATZ JCHECK CONV DONE IS CLEAR
2566 061710 001401 BEQ 2% ;IF NO ERROR CONTINUE
ngg 061712 104035 EMT 35
2549 061714 132777 000004 121670 2%: BITB #BIT2,aSTATZ ;CHECK ERROR BIT IS CLEAR
2550 061722 001401 BEQ 3% ;IF NO ERROR CONTINUE
ggg; 061724 104035 EMT 25
2553 061726 132777 000070 121656 3%: BITB #BIT3,aSTAT? ;CHECK MUX TIME QUT IS CLEAR
2554 061734 001401 BEQ 4% ;IF NO ERROR CONTINUE
gggg 061736 104035 EMT 35
2557 061740 132777 000360 121644 48: BITB #360,aSTAT? ;CHECK GAIN BITS
2558 061746 001401 BEQ BSYCON ;IF NO ERROR CONTINUE
2559 061750 104035 EMT 35
2560 061752 012777 062116 120670 BSYCON: MOV #10%,aVECTO
2561 061760 012777 000340 120664 MoV #PR7 ,8VECTOA
2562 061766 152777 000001 120650 BISB #RBIT,a(SR :CLEAR INTERRUPTS
2563 061774 105777 121610 TST8B aSTATI
2564 062000 012700 177777 MOV #-1 . RO cINITIALIZE COUNTER
2565 062004 152777 000001 121600 BIS8 #BITO , aSTATZ . START CONVERSION
2566 062012 005200 18: INC RO :SRATR COUNTER
2567 062014 022700 000300 (MP #300 . RO ;CHECK FOR COUNT OF 100
2568 062020 (001002 BNE 8% ;STILL WAIT FOR CONVERSION
2569 062022 104040 EMT 40
2570 062024 000474 BR ’$
2571 062026 132777 000002 121556 8%: BIT8 #8111 . @STAT? ;CHECK FOR CONVERSION DONE
2572 062034 001766 BEQ 1% ;IF NOT DONE THEN LOOP
2573 062036 132777 000001 121546 2%: BIT8B #BIT0 , QSTAT? ;VERIFY BUSY CLEAR
2574 062044 001402 BEQ 3% ;IF CLEAR CONTINUE
2575 062046 104036 EMT 36
2576 062050 000462 BR 7$
2577 062052 132777 000004 121532 3%: BITB #BIT2,aSTAT? sCHECK ERROR CLEAR
2578 062060 001402 BEQ 4% ;CONTINUE IF CLEAR
2579 062062 104037 EMT 37
2580 062064 000454 BR 7%
2581 062066 105777 120552 4%: TSTB a(SR ;TST INTERRUPT FLAG /

2582 062072 100402 BM] 5% ;1T IS SET
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LOGIC TEST Of AQ14

2583
2584
2585
2586
2587

062074
062C76
062100
062106
062110
062112
062114

062116
062120
062126
062134
062142

062144
062150
062156
062164
062166
062174
062200
062204
062212
062214
062214
062216
062224
062230
062234
062240
062244
062246

062250
062250
062252
062254
062260
062264
062266
062272
062300
062302
062304
062310
062314
062316
062320
062324
062330
062332
062334
062342
062344
062350

104041
000447
152777
000240
000240
106041
000440

022626
162777
013737
132777
001424

005037
117737
123737
001414
152777
105777
005237
022737
001350

104041
152777
105777
004737
012746
012746
000002
000240

005000
005001
105077
105777
001406
005037
117737
104042
005200
110077
117701
020001
001406
010037
010137
104042
0004 31
022737
001404
022700
001354

12-AUG-82

000100

000100
002660
000200

003510
120472
003502

000001
121302
003510
000400

000001
121364
015410
000000
062246

200301
000017

09:59 PAGE 85-1

120536

120516
003502
120502

003502
003462

120450

003510

120420

001142

003606

10%:

13%:

12%:
7%:

64%:

(HSEL:

1¢:

EMT
BR
BISB
NOP
NOP
EMT
BR

(MP
BI(8B
MOV
BITB
BEQ

CLR
MOvVB
(MPB
BEQ
BISB
TSTB
INC
(Mp
BNE

EMT
BISB
TS78
JSR
MOV
MOV
RT]
NOP

CLR
(LR
CLRB
TST8
BEQ
(LR
MOvB
EMT
INC
Mov8
MOv8
(Mp
BEQ
MOV
MOV
EMT

CMP
BEQ
CMP
BNE

F 14

41
’$
#EBIT,aCSR

41
[4 3

(SP)+,(SP)+
#EBIT,aCSR
BASE, TEMP
#FBIT,a(CSR
128

TEMP1
alAR,TEMP
TEMP,TADDR
7$

#RBIT,aCSR
aTEMP
TEMP
#6400, TEMPI
13$

41

#RBIT ,a(CSR
alLBYTE
PC,CLRINT
#PRO,-(SP)
#648,-(SP)

RO

R1
aSTAT1
aSTAT1

1%
$GDDAT
aSTAT1,8BODAT
42

RO

RO . oSTATI

aSTATT |, R1
RO . R1
2%

RO,$GDDAT

R1,$BDDAT

42

CHNSEL

#301 .GBITE
3%

27 . RO
1%

SEQ

;ENABLE INTERRUPT

sADJUST STACK POINTER

JINITIALIZE TEMP
JINTERRUPT SET?
;NO

:FIND WHICH 1/0 INTERRUPTED
JIS IT MUT

;YES

;CLEAR INTERRUPT

CLEAR INTERRUPTS

;SET PSW 10 PRIORITY (

JSET TO START WITH (HANEL ZERO
:CLEAR REFERENCE REGISTER
sCLEAR CHANEL TO ZERO

sVERIFY CHANEL IS ZERO

sIF ZERO CONTINUE

;CHECK FOR CHANEL O

;GET ACTUAL CHANEL

;GET NEXT CHANEL TO CHECK
;WRITE CHANEL SELE(TED

JREAD CHANEL SELECTED

VERIFY CORRECT CHANEL

;CONTINUE IF MAT(H

;STORE (HANEL WRITTEN

;STORE CHANEL READ

sCHECK FOR DIFF MODE

<IF NOT DIFF_MODE

sCHECK FOR 17 (HANELS

;GET NEXT CHANEL UNTIL 17 DONE

174
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2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692

062352
0622564
062360
062362
062370
062372
062374
062400
062402
062406
062414

062416
062416
062424
062426
062432
062434
062440
062446
062452
062456
062464
062466
062470

062472
062500
062502
062504
062506
062510
062514

062516
062522
062530
062534
062540
062544
062552
062554
062556
062560
062564
062570
062572
062600

062604
062606
062610
062614
062622
062630
062632
062636

022737
001003
012700
000402
012700
152777
105777
110077
132777
001002
1064043
000412

132777
001002
104044
000404
005200
022700
001351

012700
152777
105077
105777
110077
132777
001002
104045
000405
062700
022700
001354
152777
105777

005001
005003
005037
152777
122737
001403
110177
000402

12-AYG-82

00003
022700
001350
132777
001401
104055
105077
001406
005037
117737
104042

(20007
000004

121210

001140
121176

000301
000010

000020
006001
121142
121132
000004

000200

000040

000020
000001
121054
121054
121046
000004

000020
000400

000001
121010

003500
000010
200321

120752

09:59 PAGE 85-2

121222

001142

003606

120176

127126

12C144

120114

121040

120044

120022
003606

3s:
6%

5¢:

CHNSEL :

1%:
2%:

4%

5¢:

6%:

ADGAN:
1%:

2%:

3%:

ADTBIT:

2%

BR
(MP
BNE
BITB
BEQ
EMT
(LRB
BEQ
(LR
MOVB
EMT

(MP
BNE
MOV
BR

MOV
BISB
TSTR
LY} .J
BITB
BNE
EMT
BR

BIT8
BNE
EMT
BR
INC
CMP
BNE

MOV
BISB
CLRB
TSTB
MOVB
BITB
BNE
EMT
BR
ADD
CMP
BNE
BISB
1578

(LR
(LR
CLR
B1SB
(MPB
BEQ
MOVB
BR

G 14

(%
w7 , RO

1%
#BIT2,aSTAT?
5%

55
aSTATI

(HNSEL
$GDDAT
aSTAT1,8BDDAT
42

4301
1%
#10 ., RO

#20 . RO

k3

o}
e 20
o —O

no

- -

#B117,a(SR
6%
44
ADGAN

RO

#40 . RO
2%

#20,R0
#RBIV,aCSR
@STATI
alBYTE
RO,aSTAT?
#BIT2,aSTATZ

#RBIT,a8CSR
alLBYTE

R1

R3

NORAMP

#T1BIT , a(SR
#321,GBITE
3%
R1,aSTAT
12%

.GBITE

aCSR

aSTATI
ASTAT?

SEQ

;EXIT JHEN DONE

:ELSE CHECK 7 DIFF (CHANELS
:GET NEXT CHANEL UNTIL 7 DONE
sCHECK [F ERROR BIT CLEAR

;SET CHANELS TO ZERO
;1F ZERO - DONE
:STORE CHANEL WRITTEN
;STORE (HANEL READ

;CHECK If [N DIFF MODE
;IN NOT DC SING END MODE
;START WITH CH10 IN DIFF MODE
;AND START (HECK
;START WITH (CH20 IN SING END MODE
;CLEAR ANY INTERRUPTC
;CLEAR RIF BIT
sLOAD NON-EXISTANT CHANEL
.CHEC,. ERROR BIT SET
.CONTINUE IF SET

;TEST IF ERROR INTERRUPTED

;UPDATE TO NEXT CHANEL
sCHECK FOR LAST (HANEL
;CONTINUE IF NOT DONE

;GEY FIRST GAIN VALUE
;CLEAR INTERRUPTS

WRITE GAIN
cCHECK FOR ERROR
;BRANCH IF ERROR

;GET NEXT GAIN
;CHECK FOR LAST
;IF NOT CONTINUE
;CLEAR INTERRUPTS

;SET DIFF CHANEL NUMBER
;SET SEND (HANEL NUMB
;CLEAR NO RAMP FLAG
JSET T-BIT

;CHECK  GEN CODE

;WRITE DIFF CHANEL N_UMBER

175
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2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2?13
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
749

062640
062€44
062650
062652
062654
062662
062664
062672
062674
062676
062702
062704
062712
062714
062722
062724
062726
062734
062736
062744
062746
062754
062756
062764
062766
062770
062772
062774
062776
063002
063004
063010
063012
063016
063022
063024
063032
063034
063042
063044
063052
063054
063056
063062
063070
063072
063074
063076
063100
063104
063106
063N
06311

NN W
NNy —
OO MNO

6
0631
0631
0631

000421

005001
005000
004737

120744
(55502
003512
007400

000001
003512
000400

003512
004005
003572
003773

000002
000001

000002
000004

000321
000002
000004

065502
007776

000050

003500

065502

12-AUG=82 09:59

007400
001140

000400
001140

004005
001140
003773
001140

003606
120546
120536

003512

PAGE 85-3

3%
12%:

L%
5¢:

6%:

7% :

8%:

9% :

10%:

11¢:

-— —d
~J wn o~
o

o N

16$:
20%:

MOVB
JSR
TST
BNE
(MP
BGE
MOV
EMT

(MP
BNE
(MP
BLE
MOV
EMT
BR

(MP
BLE
MOV
EMT
(MP
BGE
MOV
EMT
BR

TST
BNE
INC
ADD
BR

(MP
BNE
ADD
ADD

(MPB
BEQ
MOVB

MOV8
CLR
(LR
JSR
(MP
BLE
INC8
BNF
INC
(MP
BGE
EMT
INC
B8R

(LR
CLR
JSR

H 14

R3,aSTATI
PC,CONV?7

R1

5%
INTDAT , #7400
9%
#7400,8GDDAT
46

¥ ., R

INTDAT #4400
9%
#400,8GDDAT
46

9%
IQTDAT,ILOOS

8

#4005,8GDDAT

46

INTDAT #3773
1%

#3773 ,8GDDAT

46

11%
1
$

1
R

#321,6B1TE
14%

#2 .aSTATY
15%
#6,aSTATY
RO

R1
PC,CONV7
#7776, INTDAT
16%

RO

17%

R1

#50,R?

17%

56

NORAMP

18%

R1
RO
PC,FONV?

SEQ 176

;SELECT SEND (HANEL NUMBER
GO READ A/D DATA

;IF NOT CHECK NEXT CHANEL

;ELSE CHECK +V OUTPUT ALL ONES
cIF 0K CHECK NEXT CHANEL
;STORE LOWER LIMIT

;CHECK FOR CHANEL #1
JELSE GO TO NEXT CHANEL
;CHECK I1F ABS ZERO IS IN LIMIT
;BRANCH IF OK
; STORE UPPER LIMIT

;GET NEXT CHANEL
;CHECK HIGH LIMIT OF ZERO VALUE
;CONTINUE IF OK

CHECK LOW LIMIT OF ZERC VA_UE
;CONTINUE IF 0K

;IS CHANEL #0 SELECTED
;IF NOT CHECK NEXT CHAMEL
;ELSE UPDATE TO NEXT CHANEL
;UPDATE SEND CHANEL
:AND GO CHECK |7
;1S CHANEL #1 SELECTED
s IF NOT CONTINUE
JELSE UPDATE TO (HANEL #3
;UPDATE SEND CHANEL
AND GO CHECK T
JTEST IF RAMP [S WORKING

;SET RAMP FOR SE
;SET RAMP FOR DIFF

;D0 CONVERSIONS
WAIT FOR TOP OF RAMP

;WA[T FOR BOTTOM OF RUMP



JAIN,
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063126
063134

000207

12-AUG-82

000002

000050

003500
1204624
000020
065502
003774
001140

004004
001140

01430

09:59 PAGF BS5-«

003512

117652
001140
001142

001140
001142

18%:

6«3%:

44%:

(MP
BGE
INCB
BNE
INC
(mp
BGE
EmT
INC
(LRB
BISB
JSR
MOV
(MP
BLE
EM7Y
MOV
(MP
BGE
EMT
JSR
RTS

[ 14

&, INTDAT
18%

RO

20%

R1

#50,R1

208

56

NORAMP
8STAT]

#DBIT , (SR
PC,CONV?
#3774 ,3GDDAT
SGDDAT ,$BDDAT
(3%

50

#4004 ,8GDDAT
SGDDAT _ $BDDAT
448

30
PC,KLEER
PC

SEQ

JWALT UP TO 6SEC

sSELECT CHANNEL G ALL ONES
;SET THE D-BIT

;GO DO FONVERSION

;GET LOW END TOLER

sGET HIGH END TOLER

SCLEAR THE WORLD
JEXIT

177
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2775
2776
2777
2778
2779
2780
2781

2782

2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826

063244

063c44
063246
063254
063260
063264
063266
063270
063274
063276
063302
063304
063306
063312
063314
063314
063322
063326
063334
063340
063346
063354
063362
063364
063370
063374
063402
063410
063412
063420
063426
063432
063434
063440
063444
063450
063454
063462
063470
063472
063500
063506
063514
063522
063530
063532
063536
063544
063546
063554
063562

000004
012737
012746
012746
000002
000240
005737
001407
005737
001003
104056
104401
000207

152777
105777
152777
004737
012777
012777
152777
005004
004737
005037
152777
132737
001774
117737
117737
005737
001356
005037
005037
005027
005637
152777
132737
001774
117737
117737
013737
013737
023737
001431
005337
023737
001416
062737
023737
001401

12-AUG-8¢

000027
000000
063266

003500
002664

037200

000001
120264
000010
015410
064022
000340
000100

065452
003442
000001
000001

120176
120172
003572

003556
003560
003562
003442
000001
000001

OO OO0 OOO—=—

OO OO OoOoOoOOonNn
oy OO oY

J 14

09:59 PAGE 87 SEQ

001212

117322
117310
1173072
117276
117262

120210
003442

003572
003573

OCOOCOO O—
OOOOO Or
W= NINW WO
A =2 AN £H —
oSO BN
OO WwWhN O

003560

003560
003560

.SBTTL  A/D MONOTONICITY TEST

M AAAALAA ARl ARl AR XXX ] ]

: MONTONICITY TEST

M AAAAAARAAAAAARARR AR R RS2 EARRCR22RXR X}

RUMP:

'."l"ti't.t'ttt."".t""'""..tlQ'Q..Q'.".'.Q.Q'Q..Q'.QQ.'Q'

1S127:  SCOPE

MOV #27 ,$TESTN :;SET TEST NUMBER IN APT MAIL 80X
MGV #PRO, ~(SP) :SET PSW TO PRIORITY (
MOV #6483 ,~(SP)
RT]
649 NOP
ST NORAMP
BEQ 1%
ST AFLAG
BNE 2%
EMT 56
TYPE LMASSST
2% : RTS PC
i ¥
BISB #RBIT,aCSR ;CLEA DONE FLAG
TST8 SSTAT?
BISB #TBIT,aCSR SSET T BIT
JSR PC,CLRINT
RAMPST: MOV #INTR14,QVECTO :SET UP INTERRUPT VE(C OR
MOV #340,8VECTOA :SET UP PRIORITY
BISB #EBIT,aCSR ENABLE INTERRUPTS
CLR R& :CLEAR ERROR POINTER
JSR PC,SETRAM :SET RAMP
1%: CLR IFLAG :RESET INTERRUPT FLAG
BISB #B170,aSTAT? :START CONVERSION
2%: BIT8 #BITO,IFLAG :WAIT FOR INTERRUPT
BEQ ’$
MOVB aLBYTE ,DATALO
MOVB @HBYTE ,DATALO+1
éag ?:TALO ;WAIT FOR =10.240 vOLTS
BEG: CLR BLAST :STORE FIRST CONVERSION
CLR LAST
CLR LASTCN
S$TCO: (LR IFLAG ;RESET INTERRUPT FLAG
BISB #BIT0,3STAT? ;START CONVERSION
13%: BITB #BIT0, IFLAG ;WAIT FOR INTERRUPT
BEQ 138
MOVB aLBYTE,DATALO
MOVB AHBYTE ,DATALO*1
MOV DATALO,LAST
MOV DATALO,$BDDAT
CMP BLAST, LAST
BEQ £11
DEC LAST
CMP BLAST, LAST ;COMPARE BLAST+1WITH LAST
BEQ 2%
ADD #2, LAST

(MP BLAST, LAST
BEQ 1%

178
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A/D MONOTONICITY TEST
2827 063564 0003 BR A 3 :ERROR MESSAGE
2828 063566 005737 (923562 1%: TST LASTCN :1S LASTCN=0 ?
2829 063572 001410 BEQ b1 ;YES
2830 063574 005337 003556 DEC BLAST ;MOVE LAST CONVERSION BEFORE LAST LOCATION
2831 063600 000405 BR 3%
2832 063602 005737 003562 2%: TST LASTCN ;1S LAST(CN=0 ?
2833 063606 001002 BNE 3
2834 063610 005237 003556 INC BLAST
2835 063614 023727 003560 007777 3% CMP LAST, 87777 ;1S LAST=10.240 VOLTS ?
2836 063622 001003 BNE 5%
2837 063624 012737 000001 003562 MOV ”n, LAST(N ;SET FLAG AT TOP OF RAMP
2838 063632 005737 003560 5% : TST LAST ARE WE STILL AT MINUS 10 vOLTS ?
2839 063636 001304 BNE STCO
2840 063640 005737 003562 TST LASTCN ;1S RAMP GOING UP ?
2841 063644 001701 BEQ STCO
2842 063646 000431 B8R 27% ;CHECK FOR ERRORS
2843 063650 013737 003556 001140 4¢%: MOV BLAST, $GDDAT :GOOD DATA FOR ERROR MESSAGE
2844 063656 005737 003562 TST LASTCN ;IS RAMP GOING UP ?
284S 063662 001003 BNE 7% ;YES, DECREMFNT LAST CONVERSION
2846 063664 062737 000002 003556 ADD N2, BLAST ;RAMP GOING DOWN
2847 063672 005337 003556 7%: DEC BLAST :ADJUST BLAST AFTER ERROR
2848 063676 013764 001140 002746 MOV $GDDAT,RAMP1T (R4)
2849 063704 013764 001142 003066 MOV $BDDAT ,RAMP2 (R4)
2850 063712 013764 003562 003206 MOV LASTCN,RAMP3(R4) ;STORE RAMP SLOPE IN TABLE
2851 063720 062704 000002 ADD #2 R4 : INCREMENT TABLE POINTER
2852 063724 022704 000050 cMP £40.,R4 ;1S TABLE FULL
2853 063730 001331 BNE 3% ;NO
2854 063732 005704 27%: TST R4 ;ANY ERRORS ?
<855 063734 001425 BEQ ouT ;NO LEXIT
2856 063736 104401 031047 TYPE L MASSS55S ;0UT OF RANGE BY TwO BITS
2857 063742 005003 CLR R3 ;POINTER FOR ERROR TABLE
2858 063744 016337 002746 001140 28%: MOV RAMP1(R3),$GDDAT
2859 063752 016337 003066 001142 MOV RAMP2 (R3) ,$BDDAT
2860 063760 016337 003206 (003562 MOV RAMP3(R3),LASTCN
2861 063766 104051 EMT 51
2862 063770 062703 000002 ADD #2,R3 :INCREMENT DATA POINTER
2863 063774 (020403 CMP R4 ,R3 :LAST ERROR ?
2864 063776 001362 BNE 28¢% ;NO
2865 06400C 020427 000050 CMP R4 ,#40. :TOO MANY ERRORS ?
2866 064004 001001 BNE ouT
Sggg 064006 104054 EMT 54
2869 064010 (004737 015410 QuT: JSR PC,CLRINT
2870 064014 004737 014310 JSR PC.KLEER
Sg;} 064020 000207 RTS PC
2873 seen ADT4L INTERRRUPT HANDLER wew
2874 064022 INTR14:
2875 064022 010046 MOV RO,=(SP) :SAVE RO
2876 064024 013737 002636 003446 MOV K,ZLOOP
064032 005037 003444 65%: (LR YLOOP CWALT
064036 005237 003444 64%: INC YLOOP
064042 023727 003444 000001 cMP YLOOP, #1
064050 001372 BNE 6483
064052 005337 003446 DEC L00P
064056 001365 BNE 65%
2877 064060 117700 116562 MOVB alAR,RO ;GET ADDRESS OF MODuULE
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2878
2879
2880
2881
2882

2883

2884
2885
2886
2887
2888
2889
2890
2891
2892
2893

2894
2895
2896

064064
064C70
064074
064100
064102
064106

064732
064132
064136

064210
064210
064212
064214
064220
064224
064226
064230
064234
064242
064246
064254
064260
066264
064272
064274
064300
064302
064306
064310

042:00
063700
020037
001455
1044601
000411

104401
000424

010046
104402
104401
004737
012600
022626
000137
152777
105777
013737
005037
005237
023727
001372
005337
001365
005237
012600
000002

1774600
(22660
003462

064110

064140

o0
-0
1 —
&S
-0
OWw

063244
000001
117344
002636
003444
003444
003444

003446
003442

116402
003446

000001

12~AUG-82 09:59 PAGE 87-2

1:67%:

66%:

;698

68%:

71%:
70%:

1%:

BIC
ADD
(MP
BEQ
TYPE

LASCIZ
TYPE

LASCIZ

MOV
TYPOC
TYPE
JSR
MOV
cMP
JMP
BISB
TSTB
MOV
(LR
INC
(MP
BNE
DEC
BNE
INC
MOV
RTI

L 14

SEQ

#177400,R0 :CLEAR HIGH BYTE
BASE ,RO *MAKE D-BUS ADDRESS
RO, TADDR :AD14 ADDRESS ?
2% ;YES ,BRANCH
678 S:TYPE ASCIZ STRING
66% LiGET OVER THE ASCIZ
CCR><LF>/AQT4 RAMP TEST/
,69% ;s TYPE ASCIZ STRING
68% L:GET OVER THE ASCIZ
CCROCLF>/UNEXPECTED INTERRUPT FROM MODULE AT /
RO,=(SP) :ADDRESS

;TYPE [T
,$CRLF
PC,CLRINT :TRY TO CLEAR IT
(SPY+,R0 *RESTORE RO
(SPY+. (SP)+ “FIXED STACK
RUMP “TRY AGAIN
#RBIT,aCSR -CLEAR INTERRUPT
ASTAT? “THIS MODULE
K,ZLOOP
YL 0OP SWAIT
YLOOP
YLOOP, #1
708
ZLOOP
718
1FLAG SSET INTERRUPT FLAG
(SP)+ RO *RESTORE RO

180
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2898
2899
2900
2901
2902

2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
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2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947
2948
2949
2950
2951
2952

064312

066312
064314
064322
064330
064336
064342
064346
064352
064360
064366
064374
064402
064410
064412
064414
064420
064426
064432
064440
064442
064450
064452
264460
064462
064470
064472
064476
064502
064504
064512
064520
064526
064534
064536
064540
064544
064552
064556
064562
064564
064570
064572
064574
064600
064604
064612
064620
064626
064634
064636
064640
064644

000004
012737
012737
013737
105077
005037
013746
012737
113777
013737
117737
123737
001403
1046060
000137
113777
004737
122737
001455
122737
001412
122737
001406
013737
104061
000137
012705
005004
012737
13777
3777

OOOON 2= =
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000030
000156
003610
117250
001142
000004
065176
003450
003450
117210
001140

065164
003450
017254
000342

000322
000323
003606

065164
000017

000040
003450
001140
000004

015526
000001
117032
001140

000020

000037
001140
003450
001140
116764
001140

015526
001140
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117162
003606
003606
003606
0C3600

—_— - O
_—— O
NN N -
OOO—
O~ N &~
OO0

116072

OO -=O
OO =O
— b O —
—_— N b
S~
nONOC O

.SBTTL

MUX1:
15$730:

M 14

SEQ 181
LOGIC TEST OF A156 AND A157
B R R I I L T T T TN I NTTY
SCOPE
MOV #30,8$TESTN ;oSET TEST NUMBER IN APT MAIL BOX
MOV #156,8MUT
MOV STAT1_, TBADDR

1%:

20%:
4£3%:

42%:

218:
4%:

3$:

CLRB  aSTAT2
CLR $BDDAT

MOV ERRVEC ,-(SP) ;;PUSH ERRVEC ON STACK
MOV #308 ,ERRVEC
mMove MXNUM,3STATI JSET MUX »

oV MXNUM,SGDDAT
MOVB aSTAT1,$8BDDAT
(MPB $GDDAT,$BDDAT

;CHECK IF MuX RESPONDS

BEQ 1%

EMT 60

JMP 13%

MOVB MXNUM,aSTATI

JSR PC,GCODE

CMPB #342,GBITE ;SE GENERIC CODE?
BEQ 2%

CMPB #322,GBITE ;:DIF MODE A156
BEQ 208

CMPB #323,GBITE :A1577?

BEQ 20% :YES, DIFFERENTIAL MODE
MOV GBITE,TEMP3

EMT 61

JMP 13%

MOV #17,RS

CLR R4

MOV #40,8GDDAT

MOV8 MXNUM,aSTATI
mMovs $GDDAT,aSTATZ
BIT8 #BITZ,aSTAT?

;SET TOO HIGH CHANNEL
;CHECK IF ERROR SET

BNE 42%
EMT 62
JSR PC,CNTRC

BISB #RBIT ,aCSR
TST8B aSTATI

;CLEAR ERROR BIT

INC $GDDAT
INC R4

CMP #20,R4
BNE 438

BR 21%

MOV #37 ,RS

MOV R5,$GDDAT

BIS MXNUM,$GDDAT
Mov8 $GDDAT ,aSTATY
MOV8 a@STAT1,$BDDAT
(MPB $GDDAT,$BDDAT

;CHECK ALL CHANNELS

BEQ 3%
EMT 63
JSR PC,CNTRC

DEC $GDDAT
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LOGIC TEST OF A156 AND

2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999
3000
3001
3002
3003
3004
3005
3006
3007
3008
3009

064650
064€56

064660
064662
064670
064674
064700
064706
064712
064714
064716
064724
064732
064734
064736
064744
064750
064752
064754
064756
064764
064772
065000
065006
065010
065012
065014
065016
065024
065026
065034
065036
065040
065042
065050
065056
065064
065072
065100
065102
065104
065112

(2O 1,0 P o
~N~NO
N~
~N~S

1001
4066
2777
5777
1001
4067
5001
6177

VIVVIOOQOOWVIOOWWNOOO—=00O0WnNO Or

Y o Il = P Y, P Y, S Y, SV B o Yo
~o
~
~
~

O —

Owi—
IR W
N~ N
O N~
o~~~

001002
104070
000463
132777
001770
132777
001002
000452
104071
012737
117737
117737
042737
023737
003401
104072
012737
023737
002001
104072
117737
001403
005037
104073
122737
001005
062701
005761
001275
004737
012637
000207

~AUG-82
A157
003450

000001
001140
116712
116706
001142

000360
000004

000001
116642

003352
000010
003450
000001

000002
000004

004004
001140
116460
001140
000323

000002
003352

014310
000004
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001140

115754

001142

115700

’%:
22%:

— 3 b —a
— et —
OO
ooNONON
O =iy

9% :

116566
116556

108 :

11%:

12%:

003606 23%:

13%:

(MP
BNE

CLR
BISB
CLR
TST8
MOVB
TSTB
BEQ
EMT
BISB
BIT8B
BNE
EMT
BISB
TST8B
BNE
EMT
CLR
B1S8
BISB
MOVB
BIS8B
INC
BNE
EMT
BR
BIT8B
BEQ
BIT8
BNE

EMT
MoV
mMovae
MOV8
BIC
(Mp
BLE
EMT
MOV
CMP
BGE
EMT
MovB
BEQ
CLR
EMT
(MPB
BNE
ADD
TST
BNE
JSR
MOV
RTS

N 14

MXNUM, $GODAT
48

RO
#RBIT,3CSR
$GDDAT
aSTAT?2
@STATZ,$BDDAT
$BDDAT

5¢

64
#360,aSTAT2
#BIT2,3STAT2
6$

66
#RBIT,aCSR
ASTAT2

78

67

R1

GAIN(R1) ,aSTAT?
#TBIT.3CSR
MXNUM,3STAT1
#BIT0,3STAT2
RO

8$

70

13$
#BIT1,3STAT2
98

#BIT2,3STAT2
108

138

7

#3774 ,$GDDAT
aLBYTE,$BODAT
HBYTE , $BDDAT+1
#170000, SBDDAT
$GDDAT, $BDODAT
118

72

#4004, $GDDAT
$GDDAT, SBODAT
128

72
3STAT1,$BDDAT
238

$GDDAT

73
#323,GBITE
13%

#2 ,R1
GAIN(R1)

22%

PC,KLEER
(SP)+,ERRVEC(
PC

SEQ 182

;RIF MODULE
. CHECK [F ERROR,GAIN & DONE C(LEAR

;SET WRONG GAIN

;CLEAR ERROR

;START CONVERSION

;WAIT FOR CONV DONE

;GET CONVERSION RESULTS

;:POP STACK INTO ERRVEC



B 15

CMAIN. MACRO M1113  12-AUG-82 09:59 PAGE 88-2 SEGQ 183
LOGIC TEST Of A156 AND A157

3010 065176 022026 30%: (MP (SP)+,(SP)+

3011 065200 104065 EMT 65

3012 065202 000770 BR 138
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3014
3015
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 M1113

12-AUG-82

MODULE TEST M6015

065204

065204
06506
065214
065222
065226
065230
065232
065234
065236
065240
065242
065246
065252
065260
065266
065272
065300
065302
065310
065314
065322
065330
065332
065340
065342
065344
065350
065352
065354
065360
065362
065364
065370
065372
065376
065404
065412
065416
065422
065426
065432
065436
065444
065446
065450
065450

104075
000207

000031
000020
003462

003452
003454
002630
003462
003502
002630

003462
033510
116170
001142

003452

000002

000004

000002

003462
177777
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0Hro
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N

003452
003502

116202
003510

001142
003452

001140

001140
003460

001142

€15

SEQ 184
LSBTTL DIGITAL MODULE TEST M6015
JTHIS TEST CHECKS M6015 MODULE
;16=-BIT RETENTIVE ISOLATED DC OUTPUT
M6015:
".‘""Q'*..'i"f"*""fﬁﬁf'"‘"i‘.'t'*'tt.."t.Q*'i*'."'*"i'ﬁ'ﬁiQQ
TST31: SCOPE
MOV #31,8TESTN ;;SET TEST NUMBER [N APT MAIL BOX
BISB #DBIT,aCSR
MOV TADDR, KO
CLRB (RO) ¢+
CLRB (RO) ;CLEAR TWO BYTES
CLR RO
CLR R1
CLR RO
4%: (LR R1
CLR DBUFFf ;CLEAR IMAGE OF [/0 REGISRERS
CLR DBUFF +2
3%: MOvVB PATT(R1) ,DBUFF (RQ);SET DATA PATTERN N IMIGE
MOV TADDR, TEMP
ADD RO, TEMP
MOVB PATT(R1) ,@TEMP :SET DATA IN ./0 REG
CLR R2
2%: MOV TADDR, TEMP1
ADD R2,TEMPI
MOVB aTEMP1,$BDDAT JREAD 1/0 REGISTER
éEgB ??DDAT.DBUFF(RZ):IS DATA 0K?
MOVB DBUFF (R2),$GDDAT
EMT 17
1%: INC R2
CMP #2,.R?2
?:E g? ;TEST IF OTHER BYTES ARE 0K
CMP 6 K1 ;LAST PATTERN?
BNE 3% ;TEST NEXT DATA PATTERN
INC RO
CMP #2,R0 ;LAST BYTE?
BNE 4% :NO,TEST NEXT BYTE
MOV TADDR,RO JREGISTER ADDRESS
MCV #-1,8GDDAT JALL 1°'S
MOV ¥2 ,BYTNUM ;WRITE 2 BYTES
JSKR PC,SETBYT ;G0 WRITE IT
(LR $GDDAT ;CLEAR GDDAT
JSR PC,KLEER JSET C BIT
MOVB (RO)+ ,$BDDAT ;LOW BYTE
MOVB (RO) ,$BDDAT ;HI BYTE
(MP $GDDAT,$BDDAT ;ALL 0'S READ ?
BEQ 5% : YES ,BRAN(CH
5 EMT 75 ;C~BIT BROKE
RTS PC
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3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3052
3053
3054
3055
3056
3057
3058
3059
3060
3061
3062
3063
3064
3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080

065452
065460
065462
065470
065472
065500

065502
065502
065510
065516
065522
065526
065534
065542
065544
065552
065560
065566
065574
065602
065606
065614
065622
065630
065632
065640
065644
065650
065654
065662
065670

022737
001004
112777
000403
112777
000207

17737
17737
05037

113777
113777
022737
001336
013737
006237
006237
006237
0642737
013737
000207

000321
000004
000002

000002

000001
116036
116032
170000
003502
003604

003606
116120
116110

003620
003622
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o
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=
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—
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.SBTTL SUBROUTINES

SETRAM: (MP #321,GBITE
BNE 1%
MOVB  #4,aSTAT1
BR 2%

1%: MOVB  #2,aSTATI

’%: RTS PC

; THIS SUBROUTINE DOES 8

CONV7:

38 MOVEB  aSTAT1,ST1SAV
MOVE  @STAT2.ST2SAV
CLR INTDAT
CLR TEMPS

2%: BISB  #BITO,aSTAT?

1¢: BITB  #BIT1.aSTAT?
BEQ 1$
BISB  #RBIT.aCSR
MOVB  aLBYTE,TEMP
MOVB  QHBYTE.TEMP+1
BIC #170000, TEMP
ADD TEMP, INTDAT
INC TEMPS
MOVB  ST1SAV.aSTATI
MOVB  ST2SAV.aSTAT2
CMP #10, TEMPS
BNE 2$
MOV INTDAT,AVRSAV
ASR INTDAT
ASR INTDAT
ASR INTDAT
BIC #170000, INTDAT
MOV INTDAT, $BDDAT
RTS PC

SEQ 185

CONVERSIONS AND STORES AVERAGE [N INTDAT
;SAVE STATH
JSAVE STAT?

:START CONVERSION
WAIT FOR CONVERSION DONE

;ASSEMBLE DATA

;ADD TO PREVIOUS DATA

;IS IT LAST ONE
;NC

;SAVE TOTAL
sFIND AVERAGE
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JMAIN, MACRO MT113 12-AyG=-82 09:59 FAGE 97 SEQ 186
SUBROUTINE S

1

g

g .SBTTL PARTB MODULE

6 R A R AN R AR R R P RN R R R P AR R R AR N R R RN R R R E RN R R E R AR R RO R RN O TR
7 ;PARTB OF CVPCAG SYSTEM TEST

8 :CREATED 31 MmAY 1979

9 :BECAUSE OF MAXIMUM MEMORY SIZE LIMITS=-16K ON [P300 SYSTEMS, (VPCAG IS DIVIDED
10 JINTO 3 SECTIONS:

" . MONITOR-ERROR HANDL ING,MAPPING, COMMANDS

12 ; PARTA-ALL PRESENT MODULES

13 . PARTB-ALL FUTURE MODULES

1‘. “l'tiQttiiQ‘t"‘"**‘I"t‘l"t*‘l’""*"ti'*ttiit‘tttt‘tt&i'!"ittt't'ttitti't'ttii't"t'
15

16

1; .SBTTL A631 MONITOR AND TEST

19
24 065672 004737 071460 A631: JSR PC,A631AD ;SET UP ADDRESSES
25 065676 005737 002664 TST AFLAG ;UNDER AUTO MODE?

26 065702 001405 BEQ A631MN :NO,BRANCH
27 065704 004737 014310 JSR P KLEER ;CLEAR D-BUS

28 065710 004737 066636 JSR PC,A631L ;D0 LOGIC TESTS

%8 065714 000207 RTS P(C ;RETURN

31

32 065716 012706 001100 A63TMN: MOV #1100,SP ;SET STACK

33 065722 TYPTXT <<CRO<LF>/A631 12=-BIT DAC MONITOR (H=HELP)/<CR><LF>>
gg 065776 012737 065716 003652 MOV #A63TMN,RETURN ;ADDRESS FOR CONTROL 'A’

36 066004 1%: TYPTXT </A631:/>

37 066020 104406 RDCHR ;GET COMMAND

38 066022 012637 066234 MOV (SP)+,200% ; SAVE COMMAND

39 066026 022737 000003 066234 (MP #3,200% ;CONTROL ''C"" ?
40 066034 001002 BNE 3% :NO,BRANCH
41 066036 000137 007240 JMP MONIT sRETURN TO MONITOR
42 066042 005000 3%: CLR RO ;CLEAR RO USED AS INDEX
43 sexuwnnx FIND COMMAND txwnnne
44 066044 026037 066236 066234 4%: CMP 3008 (RO} ,200% ;A MATCH ?
45 066052 (001423 BEQ 5% ;YES, BRAN(CH
46 066054 062700 000002 ADD #2,R0 ;ADVANCE POINTER
47 066060 (005760 066236 TST 3008 (RO) :END OF TABLE ?
48 066064 001367 BNE 4% ;NO, BRANCH
49 066066 TYPTXT <<15><12> /ILLEGAL COMMAND/<7>>

g? 066120 000731 BR 1% :GO TRY AGAIN

52 sewnvens EXECUTE COMMAND wtwmwan

53 066122 016037 066264 066132 5%: MOV 5008 (R0O) ,6% ;GET READY TO TYPE

54 066130 104401 TYPE : THE COMMAND

55 066132 000000 6%: 0 :THE MESSAGE TO TYPE

56 066134 104401 001203 TYPE LOSCRLF :TYPE A CR THEN LF

57 066140 005037 001214 CLR $PASS ;CLEAR PASS COUNT

58 066144 010037 066132 7%: MOV RO,6% .SAVE INDEX FOR _OOP ON TEST
59 066150 004770 066252 9% JSR PC,a4008 (RO) ;GO D0 THE TEST
60 066154 005237 001214 INC $PASS ; INCREMENT PASS COUNT
61 066160 013700 066132 MOV 6%,R0 RESTORE INDEX
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0661564
066172
066174
066200
066204
066206
066212
06616
066222
066230
066232

066234

023.3%7
002764
104401
013746
104402
104401
104401
005037
032777
001347
000664

000000

001214 002662

001203
002662

030040
001203
001214
040000

112724

12-AUG=82 09:59 PAGE G1-1

200%:

(MP
BLT
TYPE
MOV
TYPOC
TYPE
TYPE
CLR
BIT
BNE
B8R

*ARNE AT S

" WORD

F 15

SEQ 187
$PASS ,PASCNT ;REQUESTED NUMBER OF PASSES DONE ?
7$ +NO,BRANCH
LSCRLF
PASCNT,=(SP) ;SAVE IT FOR PRINT
M1 ;END PASS MESSAGE
,SCRLF
$PASS
#BIT14,aSwWR ;LOOP ON TEST ?

9% s YES ,BRANCH
1% ;GET ANOTHER (OMMAND

OVARIABLE FOR ECHOING neseee
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A631 MONITOR AND TEST

78 NLIST BEX

79 JtERRERw COMMAND TARLE trrennn

80 066236 000110 300%: .WORD 'H ;HELP FILE

81 066240 000114 .WORD 'L ;DAC LOGIC TEST

82 066242 000123 .WORD 'S ;DAC-SPOPE ROJUTINE

83 066244 000103 .WORD 'C ;CALIBRATION ROUTINE

84 066246 000115 .WORD ™ ;MANUAL FIELD OPERATION

gz 06650 000000 WORD O ;END OF 300% TABLE

87 JRRREERS TEST POINTERS rettnnn

88 066252 066446 4G0%: .WORD  A631H HELP FILE

89 066254 066636 .WORD A631L :DAC LOGIC TEST

90 066256 067766 .WORD A631S ;DAC-SCOPE

91 066260 071526 .WORD A631C ;CALIBRATION ROUTINE

g% 066262 070600 .WORD  A63M sMANUAL FIELD OPERATION

94 ;aeweeren HEADER POINTERS ttannes

95 066264 066300 500%: .WORD  600% ;HELP FILE

96 066266 06631°% .WORD  606% :DAC LOGIC TEST

97 066270 066337 .WORD 617% ;DAC-SCOPE ROUTINE

98 066272 066364 .WORD  609% ;CALIBRATION ROUTINE

99 066274 (066413 .WORD 616% ;MANUAL FIELD OPERATION

38? 066276 000000 WORD O ;ENC OF TABLE 5008 MARKER

102 svewenwwn HEADER MESSAGES *vewnnx

103 066300 040 110 105 600%: LASCIZ  / HELP FILE/<15><12>

1064 066315 0«0 104 101 606%: LASCIZ 7/ DAC LOGIC TEST/<15><12>

105 066337 040 104 101 617%: .ASCIZ / DAC-SCOPE ROUTINE/<15><12>

106 066364 040 103 101  609%.: LASCIZ / CALIBRATION ROUTINE/<15><12>

}8; 066413 040 115 101 616%: .?SEIZ / MANUAL FIELD OPERATION/<15><12>

.EVEN

109 cesxwaenn THE HELP PRINTER tenrene

110 066446 104401 066460 A631H: TYPE 1% ;TYPE THE HELP FILE

111 066452 005726 TST (SP)+

112 066456 000137 065716 JMP A63TMN

113 066460 050 114 051 1%: LASCIT  /7(L)-DAC LOGIC TEST/<CR><LF>

14 066504 050 115 051 LASCII  /(M)-MANUAL OPERATION/<CR><LF>

115 066532 050 123 051 JASCIT  7(S)Y=SCOPE ROUTINE/<CR><LF>

1}9 066555 050 103 051 .?SEIZ /(C)=CALIBRATION PROCEDURE/<(R><LF>

.EVEN
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.SBTTL DAC LOGIC TEST

T Y L R R 2 2 2z s 2 22 s e s R R R R A R R AR AR 2R AR R A R AR AR A A AR AR

;FUNCTION:

. DAC12==-READ TIMEQUT TEST=-= EACH OF THE 8 ADDRESSES ARE READ TO (HE(CK FOR
. NO TIMEOUT.

;VARIABLE USAGE:

. $BDADR-CONTAINS THE AN ADDRESS

; BTEMP-~TEMPORARY

; CTEMP~-TEMPORARY

; ADO~CONTAINS THE FIRST ADDRESS OF THE MODULE.

; AD7-CONTAINS THE LAST ADDRESS OF THE MODULE.

:ttttti'tiﬁtﬁﬁ*ﬁ'iiiQtﬁitiittttitt.ttt".lQiQtQQ"Q!'QQ't"t'it"'iti'i'tﬁ"i'..

.REM %
DAC12 READ TIMEQUY TEST
. SET UP TIMEOUT
210¢%: : FOR $BDADR=ADO TO AD7 DO
: : READ [$BDADR]
: END (FOR)
END (DAC12)
DAC12 - TIMOUT HANDLER

4

066612 012637 003412 TMOT12: MOV (SP)+ ,BTEMP : SAVE P(
066616 012637 003414 MoV (SP)+, CTEMP :SAVE PSW
066622 104214 EMT 14
066624 013746 003414 Mov CTEMP,-(SP) ;RESTORE PSW
066630 013746 003412 MOV BTEMP,~(SP) ;RESTORE PC
066634 000002 RTI
066636 A631L :
066636 DAC12:

:;ttttttt‘t***ttttii*'tt't'*t**'tit**itittt**itiﬁit*iiittﬁ'tﬁiitt
066636 000004 TST32: SCOPE
066640 012737 000032 001212 MOV #32,8TESTN ;.SET TEST NUMBER IN APT MAIL 80X
066646 152777 000020 113770 BISB #DBIT,a(CSR ;SET DBIT
066654 004737 (015526 JSR PC,CNTRC SEXIT IF CONTROL C
066660 012737 066612 000004 MOV #TMOT12,ERRVEC ;SET UP TIMEOUT VECTOR
066666 012737 000340 000006 MOV #340,ERRVEC+2
066674 013737 003416 001136 MOV ADO,$BDADR ;SET UP FOR LOOP
066702 005337 001136 DEC $BDADR :
066706 (05237 001136 211%: INC $BDADR ;ADVANCE ADDRESS
066712 023737 003434 001136 (MP AD7 ,$BDADR .DONE LOOP ?
066720 103455 BLO DAC13 ;YES, .BRANCH
066722 004737 015526 JSR PC,CNTRC SJEXIT IF CONTROL C
066726 105777 112204 TST8 a$BDADR ;READ THE ADDRESS
066732 000765 BR 211% ;END (FOR)
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067006
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067052

067054

067054
067056
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067112
067120
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001136
003434

015526
111766

063

000000

001136
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SEQ

190

:.l"'.t'.l'."t."""'tt".""'t."t'.t".t'.Qtt't't"'"Q"t"'tt"t't"'t"

JFUNCTION:

; DAC13==WRITE TIMEOUT TEST=- EACH OF THE B ADDRESSES ARE WRITTEN TO (HECK
; FOR NO TIMEOUT. NO DATA (HECKING IS DONE.

*VARJABLE USAGE :

; $BDADR=CONTAINS THE AN ADDRESS
; BTEMP~TEMPORARY

CTEMP-TEMPORARY
; ADO-CONTAINS THE FIRS™ ADDRESS OF THE MODULE.
: AD7=-CONTAINS THE LAST ADDRESS OF THE MODULE.

:Itﬁ'*itt'i'it"ﬁﬁi'tt"t't't"".ﬁ'.ttttttt.t'ﬁ'ttifittﬁiitli'tii'it'iittﬁi‘t'i

.REM 2

DAC13 WRITE TIMEQUT TEST
: SET UP TIMEOUT
210$: ; FOR SBDADR=ADO TO AD7 DO

WRITE [$BDADR]

. END (FOR)
END (DAC13)
DAC13 - TIMOUT WANDLER

X
EM215: .ASCI2
:DH67: .ASCIZ

/A631 ERROR -TIMEQUT WHEN WRI™ING ADDRESS/
/ERRPC TST# ADDRESS PASCNT/

.DT67: .WORD SERRP(, STESTN, $3DADR, $PASS,

DF1: .wWORD 0,0,0,0,0,0,0,0,
TMOT13: MOV (SP)+ ,BTEMP ;SAVE P(
MOV (SP)+,(CTEMP ;SAVE PSW
EMT 215
MOV CTEMP,-(SP) JRESTORE PSW
MOV BTEMP,-(SP) JRESTORE PC
RTI
DAC13:
;;'t.""".t".tt""""'1'"'!'!'t"ﬁ.'ﬁ"tﬁ"t.*'.'i""”'.t
T§133:  SCOPE
MOV #33 $TESTN ::SET TEST NUMBER IN APT MAIL BOX
BISB #DBIT,a(SR ;SET DBIT
JSR PC,CNTRC JEXIT IF CONTROL C
MOV #TMOT13,ERRVEC ;SET UP TIMEOUT VECTOR
MoV #34L0,ERRVEC+? ;
MOV ADO,$BDADR ;SET UP FOR LOOP
DEC $BDADR :
2118: INC $8DADR ;ADVANCE ADDRESS
CMP AD7,$BDADR ;DONE LOOP ?
BLO DACT4 ;YES, BRANCH
JSR PC,CNTRC JEXIT IF CONTROL C
(LRB a$BOADR ;WRITE THE ADDRESS
BR 2118 :END (FOR)
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i..."Q.i.it't.ttQti"tttiittt't..itt‘ilt'ttiQ".ti.'tttt'ttii'ﬁii"tt".".".

FUNCT!ON
DAC14=~-RAM MEMORY TEST-- EACH QF THE 8 WORDS ARE TREATED AS ONE [ ONG 64
BIT WORD. THE 64 BIT WORD [S SET = 1 THEN A B|T IS ROTATED THRU THE 64
BITS. THE 64 BIT WORD IS NOW SET = =1 THEN A O [S ROTATED THRU THE 66
BITS. AFTER EACH ROTATION THE 64 BIT WORD IS CHECKED.

;VARIABLE USAGE:

: X=-=TEMPORARY STORAGE (RQ)

; M[xJ=-~FOUR WORDS USED TO DUPLICATE THE RAM. (10%)

; COUNT==CONTAINS THE LOOP COUNT. (R1)

. KEY=-=DETERMINES WHEN TO COMPLEMENT DATA. (RZ2)

; ADO~AD7~-~CONTAIN THE MODULE ADDRESSES.

;t".t.'i."..'.".""iit'i'it.'ti.titi!iit*i.itttt"tﬁ&tQQ.Q&&""Q'Q'Q'Q"Q'Q

®s @y Gy G

.REM X
DAC14 = RAM MEMQORY TEST
: CLEAR FOUR WORDS OF M[Xx]
M[0]=1
: KEY=0
2108: ;. REPEAT
: : (OUNT=0
220%: ;o REPEAY
T [ADO]
(AD1]
[AD2]
[(AD3)
[AD4])
[ADS])
[AD6])
: o [AD7]
230$: ;¢ : FDOR X= 7 DO
T £ 2 +XJ<>M{X] THEN REPORT ERROR
END (FOR)

240%: I ROTATE 64. BIT NUMBER (M) BY ONE
o COUNT=COUNT #1
UNYIL (COUNT=64.)
KEY=KEY+1
: : (OMPLIMENT 64. BIT WORD
250%: : UNTIL (KEY=2)
END (DAC14 - RAM MEMORY TEST)

EM216: .ASCIZ /A631 ERROR -~ RAM MEMORY FAILURE/

; DH71: _ASCIZ /ERRPC TST# BDADR  GDDAT  BDDAT  PASS/
: DT71: .WORD SERRP(, STESTN, $BDADR, SGDDAT, $BDDAT, $PASS,
:DF1 .UORD O'Oooaovoooooloa

oo
OXEXEXTEZXZTR®R

b [anlgnlen oo lanlan o]
O = NO NN =2 O
OO il
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DAC (OGIC TEST
270 :DAC14 = RAM MEMORY TEST
271 067212 DAC14:
,'"ttttt.."ttttltttt'ttitittt't'itttttt'tttﬁttttti‘ttﬁttt'tt't'ti
067212 000004 T$134:  SCOPE
067214 012737 000034 001212 MOV #34 ,$TESTN ::SET TEST NUMBER IN APT MAIL BOX
272 067222 *52777 000020 113414 BISB  #DBIT,aCSR SSET DBIT
273 067230 012737 076146 000004 MOV #TIMOUT ERRVEC -RESET TIMEOUT VECTOR
274 067236 005037 067542 (LR 108 :=CLEAR & WORDS
275 067242 005037 067544 CLR 108+2 :
276 067246 005037 067546 CLR 108 +4 :
277 067252 005037 067550 CLR 108+6
278 067256 012737 000001 067542 MOV #1.108 :=M[0]=1
279 067264 005002 CLR R2 L-KEY=0
539 067266 005001 2108: (LR R1 - ==COUNT=0
282 067270 004737 015526 2208:  JSR PC,CNTRC SEXIT IF CONTROL €
083 067274 113777 067542 114114 MGVB  10$.a3AD0 ===[AD0J=M[0]
584 067302 113777 067543 114110 MOVBE  108+1,3AD1 t=-<[AD1]=M[1]
285 067310 113777 067544 114104 MOVB  10$+2.aAD?2 i-=<[AD2]=M[?2]
286 067316 113777 067545 114100 MOVB  10$+3.aAD3 t==e[AD3)=M[3]
SB7 067324 113777 067546 114074 MOVB  108+4.aAD4 ——<[AD4]=M[4]
288 067332 113777 067547 114070 MOVB  10$+5.aADS t==<[ADS]=M[53
289 067340 113777 067550 114064 MOVB 10$+6.aAD6 c===[AD6]=M[6]
539 067346 113777 067551 114060 MOVB 108+7.aAD7 ‘e==[AD7]=M[7]
292 067354 012700 177777 MOV £-1.R0 ;===FOR X=0 TO 7 DO
293 067360 005200 2318:  INC RO :
294 067362 022700 000007 CMP #7 RO “END OF LOOP ?
295 067366 103426 BLO 2408 :YES, BRANCH
296 067370 004737 015526 JSR PC.CNTRC “EXIT IF CONTROL C
297 067374 013737 003416 003410 MOV ADO,ATEMP ;====1F [ADO+x]J<>M[X] THEN REPORT ERROR
298 067402 060037 003410 ADD RO,ATEMP :
299 0676406 117737 113776 001142 MOVE  SATEMP,$BODAT  :SAVE DATA
300 067414 123760 001142 067562 CMP8  $BDDAT.10$(RO) :CORRECT DATA ?
301 067422 001756 BEQ 2318 SYES., BRANCH
302 067424 113737 003410 001136 MOVB ATEMP ,$BDADR M
303 067432 116037 067542 001140 MOVB 108 (R0O) ,$GDDAT
304 067440 106216 EMT 216
%82 067442 000746 BR 231% ;===END (FOR)
307 067444 000241 240%: CLC ;==-=-ROTATE NUMBER BY ONE
308 067446 (006137 067562 ROL 108 ;
309 067452 006137 067544 ROL 108+2 :
310 067456 006137 067546 ROL 108 ¢4 .
311 067462 006137 067550 ROL 108+6 ;
312 067466 103003 BC( 2418 “WRAP AROUND BIT ?
213 0676470 052737 000001 067542 BIS #8170,10% ;YES, DO IT
314 067476 005201 241%:  INC R1 t=a=COUNT=COUNT#1
315 067500 022701 000100 CMP 264 . ,R1 *COUNT=64. ?
316 067504 001271 BNE 2208 *NO, BRANCH
g;g 067506 005202 INC R2 LeeKEY=KEY+1
319 067510 005'37 067542 COM 108 ;==COMPLIMENT 64. BIT WORD
320 067514 005137 067544 COM 10842 :
321 067520 005137 067546 COM 1084 :
322 067524 005137 067550 CoM 108+6 :
323 067530 022702 000002 CMP 82 ,R2 TKEV=2 2
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SEQ 193
DAC LOGIC TEST
326 067534 (0154 BNE 2108 ;NO, BRAN(H
%Sg 067536 000137 (57616 JMP DAC1S ;DO NEXT TEST
327 067542 108: BLKW & ;"M THE 64 BIT WORD



MAIN, MA(RO M1113

DAC LOGIC TEST

Wi
winvY
OO
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339

350 067552

358 067616

067616

067620
359 067626
360 067634
361 067640
362 067646
363 067654
364 067660
365 067662
366 067670
367 067676
368 067702
3¢9 067706
370 067712
371 067720
372 067722
373 067726
374 067734
375 067742
376 067744
377 067752
378 067754
379 067756
380 067764

101

000004
012737
152777
004737
112777
012737
005337
001375
152777
013737
005337
005037
005237
023737
103416
004737
117737
122737
001761
012737
106217
000754
142777
000207

066

000035
000020
015526
000002
001000
003410

000004
003416
001136
001142
001138
003434

015526
111204
000262

000262

000004
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QQ'Q..Q'Q'!"ttt"""ttI'i'i"ttt.tiiitttii‘ttt'tttii"QQQQQQQ'QQ".""."""
SFUNCTION:

; DAC15--GENERIC CODE TEST=- EACH OF THE 8 ADDRESS ARE CHECKED TO CONTAIN
: THE CORRECT GENERIC CODE WHICH S 262.
:VARIABLE USAGE :
; $BDADR~CONTAINS THE ADDRESS
: $BDDAT-CONTAINS THE GENERIC CODE READ.
; ADO-CONTAINS THE FIRST ADDRESS OF THE MODULE.
: AD7-CONTAINS THE LAST ADDRESS OF THE MODULE.
.'ltt.'ittittitiliﬁ'ﬁ'iﬁ"‘ﬁ‘ttiiQﬁtttt!!tt.tttttttttttt'Qt'ltt"titttiﬁi"...".
.REM X
DAC1S = GENERIC (ODE TEST
SET GBIT

211%: ; FOR $BDADR=ADO TO AD7 DO
: $BDDAT=[$BDADR]
IF $BDDAT<>#262 THEN REPORT ERROR
END (FOR)
CLR GBIT
END (DAC15 - GENERIC CODE TEST)

EM217: .ASCIZ /A631 ERROR -~ GENERIC CODE INCORRE(CT/

;DH71:  _ASCIZ /ERRPC TST# BDADR  GDDAT  BDDAT  PASS/
:DT71:  .WORD SERRP(C, STESTN, $BDADR, $GDDAT, $BDDAT, $PASS,
;DF1 .WORD 0,0,0,0,0,0,0,0,

DAC15:
.'"iitttt*'*'ﬁﬁﬁﬁi**""t"'""t'tittitittt'tittﬁtt'ittittt*"ltﬁﬁt
TST35: SCOPE
MOV #35,8TESTN ;;SET TEST NUMBER IN APT MAIL BOX
BISB #DB17,aCSR :SET DBIT
JSR PC,CNTRC :EXIT IF CONTROL (
MOV8 #(BIT,aCSR :CLEAR THE SUBSYSTEM
MOV #1000,ATEMP :SET UP COUNT
201%: DEC ATEMP ;
BNE 201% :
BI1SB #GBIT,aCSR :SET THE GBIT
MOV ADO,$BDADR ;SET UP FOR
DEC $B8DADR .
CLR $BDDAT
211%: INC $BDADR :MAKE NEXT ADDRESS
CMP AD7,$BDADR :END OF LOOP ?
BLO 2208 ;YES, BRANCH
JSR PC,CNTRC ;EXIT IF CONTROL €
MOVB BSBDADR $BDDAT ;SAVE THE CODE
(MPB #262, SBDDAT ;CORRECT CODE ?
BEQ 211% :YES, BRANCH
MOV #262 ,9GDDAT .
EMT 217
BR 211% ;END (FOR)
220%: BI(CB #GBIT,aCSR :CLEAR THE GBI7
221%: RTS PC
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A&31 DAC-SCOPE
382 LSBTTL  A631 DA(C-SCCPE
83 A R R R N R R T R R
384 JFUNCT]ION:
385 R THE QUTPUTS OF THYE DAC'S ARE TO BE OBSERVED USING A SCOPE. EACH DAC IS
386 ; CONTINUALLY LOADED. THE VALUES THAT ARE LOADED ARE SET UP DURING THE
387 ; INITIAL DIALOG. THE DAC(S) MAY BE SETUP BY ANSWERING THE DAC., LOWLIMIT,
188 ; HIGHLIMIT, STEP, QUESTIONS. IF YOU DESIRE NOT TO C(HANGE A DAC'S
3189 ; VALUES SIMPLY TYPE CARRAJGE RETURN. AN ANSWER OF °'YES'® TO THE EXECUTE
360 ; QUESTION CAUSES ALL DACS TO BE LOADED AND RUN THRU THERE RESPECTIVE
391 ; PARAMETERS CONTINUOQUSLY. THE ONLY WAY TO EXIT THIS LOOP IS VIA CONTROL C
392 ; OR CONTROL A.;DAC OUTPUTS:
3193 ; DACO VOLTAGE + BERG PIN S5, TERMINAL STRIP §
394 ; - BERG PIN 6, TERMINAL STRIP 6
395 ; CURRENT + BERG PIN X, TERMINAL STR]P 7
%gg ; - BERG PIN X, TERMIIAL STRIP 8
398 ; DAC1 VOLTAGE + BERG PIN 13, TERMINAL STRIP 13
399 ; - BERG PIN 14, TERMINAL STRIP 14
400 : CURRENT + BERG PIN X, TERMINAL STRIP 1€
28; : - BERG PIN X, TERMIIAL STRIP 16
403 ; DACZ2 VOLTAGE + BERG PIN 37, TERMINAL STRIP 21
404 . - BERG PIN 38, TERMINAL STRIP 22
405 ; CURRENT + BERG PIN X, TERMINAL STRIP 23
28(; : - BERG PIN X, TERMIIAL STRIP 24
408 : DAC3 VOLTAGE + BERG PIN 47, TERMINAL STRIP 31
409 ; - BERG PIN 48, TERMINAL STRIP 32
410 ; CURRENT + BERG PIN X, TERMINAL STRIP 33
2}5 ; - BERG PIN X, TERMIIAL STRIP 34
. VARIABLE USAGE:

IR AR P oW S S P >
[N o S i S T
OV YO NS W

.
:Qﬂttttt

EACH VARIABLE IS THE START OF A TABLF. THE TABLE
ENTRIES CORRESPOND TO THE APPROPRIATE DA(C. THE
TABLE CONSISTS OF & WORDS. WORD 1-DAC 0...ETC.
SCLL=--LOWER LIMIT. (0..3]

SCHL==HIGH LIMIT. [0..3]

SCSTP=-=THE STEP SIZE TO INCREMENT 8y. [0..3]
SCCUR-=THE CURRENT VALUE. [0..3]

R1-=DA(H

R2-TEMPORARY

L AAASS AR AR AR AR R R AR RS AR R R R R R R R RS R R ER R R KR R RE W R R

M~ Ml oa TrAANVTAMYIAAM P B L s T HMACIITY PR
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A631 DAC-SCOPE

426
427
4«28
L9
430
3
432
433
434
435
435
437
438
439
440
INA
442
443
L44
445
446
447
448
449
450
451
452
453

.REM 1
A631S: DAC1560PE ROUTINE

2108 ;  REPEAT
: :  REPEAT
: ASK DAC(R1/2) PARAMETERS[Y/N]?
IF (YES)
: THEN (+«THIS DA(+)
: ASK LOWLIMIT, STORE IN SCLLLR1]
ASK HIGH LIMIT, STORE IN SCHLLR1]

ASK STEP, STORE IN SCSTPLR1]

220%: : : : R1=R1+2
©: UNTIL (R1>6)
2308: : : RI1=0

: EXECUTELY/N] ?
: UNTIL (YES)
240%: ; INITIAL COUNT (SCCUR=SCLL)
250¢%: :  REPEAT
260%: R FOR R1=0 70 6 BY 2 DO
T SCCURCR1I=SCCURCR1J+SCSTPIRT]
IF SCCURCRT1I>SCHLLR1]
: THEN (*ADJUST VALUE®)
: : SCCURCR1]=SCLLLR?]
LOAD DAC[R1]
: END (*FOR®)
270%: ; UNTIL (*C) OR (*A)
END (*DA(=-SCOPEY)

196
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455
456
457
458
459
460
461
462
463%
468
469
470
471
472
473
474
475
476
&77
(78
(79
480
.81
4,82
483
484
485
4«86
487
488
489
490
491
492
49%
494
495
496
497
498
499
500

067766
067770
070004
070006
070010
070012
070013
070014
070044
070046
070052
070054
070066
070072
070124
070126
070132
070164
070166
070172
070222
070224
070230

070232
070244
070250
070254
070260
070262

005001

010146
006216
104403
001
000

10440¢
122726
001067

104401

104410
012661

1044170
012661

104410
0126¢°
000405

004737
062701
020127
101002
000137

000131

001203

070540

070550

0705€9

015526
000002
000006

067770

12~AUG-82 09:59 PAGE 100

A631S:
210%:

220%:
22'%:

:=R1=0
;=REPEAT

C 16
SEQ

;==REPEAT

:~~=ASK DAC(R1/2) PARAMETERS[Y/N]?
~==IF (YES)

;====THEN (*THIS DAC+)

ASK LOWLIMIT, STORE IN SCLL[R?]
ASK HIGH LIMIT, STORE IN SCHLLR1]
ASK STEP, STORE IN SCSTP(R1]

CLR R1

TYPTXT <<15><12> /DAC/>

MOV R1,=-(SP) ;: TYPE NUMBER
ASR (SP) ;DIVIDE BY 2
TYPOS ;ONE DIGIT
.BYTE 1 :

.BYTE 0 : SUPPRESS ZEROS
TYPTXT <% PARAMETERSLY/N]:X>

RDCHR ;:GET RESPONSE
(MPB H'Y,(SP)+ ;IS IT YES ?
BNE 220% ;NO, BRANCH
TYPTIXT </YES/>

TYPE LSCRLF

TYPTXT </LOWER LIMI*(OCTAL):/>
RDOCT

MoV (SP)+,SCLL(R1) ;STORE VALUE
TYPTXT </UPPER LIMIT(OCTAL):/>
RDOCT

MOV (SP)+,SCHL(R1) ;STORE VALUE
TYPTXT </STEP SIZE(OCTAL):/>

RDOCT

MOV (SP)+_ SCSTP(R1);STORE VALUE
BR 221¢

i===R1=k1+?

;==UNTIL (R1>6)
TYPTXT </NO/>

JSR
ADD
CMP
BHI
JMP

PC,CNTRC SEXIT IF CONTROL C
#2,R1 ;ADVANCE THe DAC #°'S
R1,#6 JR1>6 2

230% ;YES, BRANCH

210% ;NO, JUMP

197
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A631 DAC-SCOPE
502 :==R1=0
503 T-<EXECUTELY/N] ?
504 T=UNTIL (YES)
505 070266 005001 2308: (LR R1 SRESET TO ZERO
506 070270 TYPTXT <<15><12> ZEXECUTE [Y/N]: %>
507 070320 04406 RDCHR
508 070322 122726 000131 CMPB  #'Y,(SP)+ SYES 2
509 070326 001413 BEQ 260% SYES, BRANCH
510 070330 004737 015526 JSR PC,CNTRC ;EXIT IF CONTROL €
511 070334 TYPTXT </NO/>
512 070346 104401 001203 TYPE $CRLF
212 070352 000137 067770 JMP 2108 ;
515 :=INITAILIZE THE CURRENT COUNT
516 070356 013737 070540 070570 240%: MOV SCLL+0,SCCUR+O0 ;DACO START
517 070364 013737 070542 070572 MOV SCLL+2.SCCUR+2 :DAC1 START
518 070372 013737 070544 070574 MOV SCLL+4.SCCUR+4  :DAC2 START
g;g 070400 013737 070546 070576 MOV SCLL+6.SCCUR*6  :DAC3 START
521 :-REPEAT
522 *-=FOR R1=0 T0 6 BY 2 DO
523 tev=SCCURCR1J=SCCURCR1]+SCSTPLRT)
524 “—==1F SCCURCR1I>SCHLCR1]

;====THEN (*ADJUST VALUE*)
Jmm——— SCCURLR1]=SCLLLRT]
;===LOAD DAC[R1]

;===END (*FOR+)

:=UNTIL (*C) OR (*A)

525

526

507

528

529

530 070406 2508: TYPTXT </YES/>

531 070420 104401 001203 TYPE |, SCALF :

532 000424 013737 003416 003410 2608: MOV ADO,ATEMP *SET UP ADDRESS
533 070432 013737 003420 003412 MOV AD1.BTEMP :SET UP ADDRESS
534 070440 012701 177776 MOV #-2 R :SET UP COUNT

535 070444 062701 000002 2618:  ADD #2,R1 :

536 070450 022701 000006 CMP #6 K1 END OF LOOP ?

537 070454 103763 BLO 2608 :YES, BRANCH

538 070456 116177 070571 112726 MOVB  SCCUR+1(R1),aBTEMP;L0AD DAC(R1)
539 070464 116177 070570 112716 MOVB  SCCUR(R1),3ATEMP

540 070472 066161 070560 070570 ADD SCSTP(R1).SCCUR(R1) ;SET UP VALUE
541 070500 026161 070570 070550 CMP SCCURCR1) ,SCHL(R1); "ABOVE LIMIT 2
542 070506 101403 BLOS  262% :NO, BRANCH

543 070510 016161 070540 070570 MOV SCLL{(R1),SCCUR(RT) ;RESET VALUE

544 070516 062737 000002 003410 262%:  ADD #2,ATEMP ;MAKE NEXT ADDRESS
545 070524 062737 000002 003412 ADD #2.BTEMP :MAKE NEXT ADDRESS
546 070532 004737 015526 JSR PC,CNTRC SEXIT IF CONTROL C
347 070536 000742 BR 261$

500 ;#¢+ ROUTINE TABLES v+

550 070540 SCLL:  .BLKW 4 ;LOW LIMIT FOR EACH DAC

551 070550 SCHL:  .BLKW 4 :UPPER LIMIT FOR EACH DAC

5§52 070560 SCSTP: .BLKW 4 :STEP SIZE FOR EACH DAC

553 070570 SCCUR: .BLKW 4 :CURRENT VALUE FOR EACH DAC



E 16
JMAIN,  MACRO M1113  12-AUG-82 09:59 PAGE 102 SEQ 199
A631 FIELD MANUAL OPERATION

555 JSBTTL AS31 FIELD MANUAL OPERATION
556 "t'.'*ﬁtt*'i'tﬁﬁ'f*i"'i'ﬁ'ﬁi"Q*Q*‘Q‘*Q“tii.itt*ti't'ﬁti't‘..i.i'iifﬁ'.t'.'ﬁ'
587 FUNCTION
558 ; THIS ROUTINE ALLOWS THE SETTING OF ANY DAC TO ANY VALUE IN THE
559 : 0-7777 (OCTAL) RANGE. TYPING AN OCTAL NUMBER IN REPCNSE TO THE DA(#
560 : QUESTION SETS THE DAC TO THE VALUE ENTERED. TYPING JUST A <(CR> DOES
561 : NOTHING BUT GET YOU TO THE NEXT QUESTION. EXITING THIS ROUTINE IS DONE
€62 VIA CONTROL C.
563 VARIABLE USAGE :
ggg ; ikg?-'USED TO INDICATE AN OCTAL NUMBER WAS ENTERED.
ggg ; DA%?--USED TO INDICATE WHICH DAC TO OPERATE ON.
; (R
568 : NUMB-~-CONTAINS THE OCTAL NUMBER TO BE LOADED. (R¢
569 ; CH-=-HOLDS THE CHARACTER (R3)
570 R R A A A AR A A AR AR AR AAL AL LALA LD LA
571
572 .REM %
573 :(A6371 MANUAL FIELD ROUTINE)
574 A631M: : REPEAT
575 : : FOR DACX=0 10 3 DO
576 210%: : : : REPEAT
577 - CASE DACX OFf
578 220%: L 0: TYPE DACO MESSAGE
579 : : o+ o+ ¢+ TYPE DAC CONTENTS
580 230%: : ¢ ¢t : 1: TYPE DAC1 MESSAGE
581 : : 1 ¢ '+ + TYPE DAC CONTENTS
582 240%: ;1 o+ o+ 2: TYPE DACZ2 MESSAGE
583 : 1 : 1 : i TYPE DAC CONTENTS
584 250%: L T 3 TYPE DAC3 MESSAGE
585 S TR TYPE DAC CONTENTS
586 S END (CASE)
587 260%: ;¢ ¢+ NUMB=0
588 ¢+ ¢ : FLAG=0
589 : ¢ 1+ GET(CHARACTER)
560 : ¢ : + IF CNTRLC THEN EXIT
501 270%: L UHILE (CH=0CTAL_VALUE) DO
592 [ FLAG=1
593 Cos NUMB=CH+(NUMB * 8)
594 :: ¢+ : GET(CHARACTER)
595 ¢ ¢t + IF CNTRLC THEN EXIT
596 : ¢+ + END (WHILE)
597 280%: [ UNTIL (NUMB <= 7777)
598 o+ o+ IF FLAG=1
599 : : : : THEN /LOAD THE DAC/
600 : ¢ : ¢ ¢+ SET UP DAC WORD
601 o+ FLAG=0
602 : ¢ ¢+ : (ASE DACX OFf
603 290¢%: s ¢ ¢+ :+ : : 0: LOAD DACO
604 200%: ;o : ¢+ ¢ : 1: LOAD DACT
605 310%: : t ¢ ¢ i+ 1 2: LOAD DAC(?
606 320%: ;o o+ o+ o+ ¢+ 3. LOAD DAC(3
607 : 0+ ¢ ¢+ : END (CASE)
608 : : END (FOR)
609 : UNTIL (CONTROL CO)

610 X
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coooooor
— d e ik D b b
00 ~NON N BN Nl

619

650

070600
070602
070602
070606
070610
070614
070616
070622
070624
070630
070632
070636
070640
070644
070646
070650
070652
070702
070706
070714
070716
070746
070752
070760
070762
071012
071016
071024
071026
071056
071062
071070
071072
071073
071074

000400

012701
005201
022701
103772
022701
001413
022701
001432
022701
001451
022701
001470
000000
000776

117746
117766
000465

117746
117766
000443

117746
117766
000421

117746
117766
104403
004
001

177777
000003
000000
000001
000002
000003

09:59 PAGE 103

000001

000001

000001

000001

A631IM:
200$:
2028 :
201$:

210%:

220%:

230%:

2408%:

250%:

251¢%:

:~REPEAT

F 16

;==FOR DACX=0 10 3 (O
;=~==REPEAT
,====CASE DA{X Of

BEQ
(MP
BEQ
(MP
BEQ
HALT
BR
TYPTXT
MOvVB
mMov8
BR
TYPTXT
MOVB
mMovs
BR
TYPTXT
MOVB
MOVB
BR
TYPTXT
MOVB
MOvVB
TYPOS
.BYTE
TYPTXT

SEC

202% :DON'T INCREMENT YET
#-1,R1 :SET UP FOR LOOP
R1 SADVANCE COUNT
#3,R1 SEXIT LOOP ?
200% :YES, BRANCH
#0,R1 ;DACX=0 ?

220% *YES, BRANCH
#1 R :DACX=1 7

230% :YES, BRANCY
#2 R TDACX=2 ?

240% :YES, BRANCH
#3,R1 :DACX=3 ?

2508 SYES, BRANCH

;RTCAN'T BE THAT HIGH

SEIX T

<(1S><12> /DACO [OCTAL]: />
2ADO, -~ (SP) ;

aAD1.1(SP) ;

251¢

218><12> /DACT FOCTALI: 7>
aAD2,-(SP) :

aAD3.1(SP) :

2518

$215><12> /DAC2 LOCTALI: />
aAD4 , - (SP) :

aADS . 1(SP) ;

251%

$2155<12> /DAC3 FOCTALY: 7>
2AD6 , - (SP) ;

AAD7 .1 (SP) :

4 :FOUR DIGITS

1 :DON'T SUPPRESS
</ />

200
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652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698

WWWNIN = = =200
OO RNOO

071140
071144
071146
071152
071154
071160
071164
071166
001170
071172
071174
071176
071200
071204
071210
071214
071220
071222
071224

071226
071232
071234
071276

005002
005000
104406
012603
042703
004737
110337
104401
000401
000000

022703
101030
022703
103425
042703
012700
006302
006302
006302
060307
104406
012603
042703
004737
110337
104401
000401
000000
000745

020227
101423

000137

OO0
NN=O
— - N

e i YalaY]
WWNRO O
(o Yo Yo No)

000060
000067

177770
000001

000200
015526
071222
071222

007777

070616

12-AUG=-82 09:59 PAGE 104

260$%:

262%:

270%:

[aS 12 ]
NN

280%:

G 16

;===NUMB=0
;==-==-FLAG=0
;====GET(CHARACTER)

;e=~==]F (NTRLC THEN EXIT

R
RO

(SP)+,R3
#BIT7,R3
PC,CNTRC
R3,262%
,262%
270%

0

; SAVE (HARA(CTER
;STRIP PARITY BIT
SEXIT IF CONTROL €
: STORE (HAR

:CHAR STORAGE

;=~~=WHILE (CH=OCTAL_VALUE) DO

* - T - -
.
X X T3
¢ o am -
»
* apom e w -

(MP #60,R3
BHI 280%

CMP #67 ,R3
BLO <80%

BIC #177770,R3
MOV #1.R0
ASL R2

ASL R2

ASL R2

ADD R3,R2
RDCHR

L [0] (SP)+,R3
BIC #B117,R3
JSR PC,CNTRC
MOVB R3,272%
TYPE ,272%

BR 273%
.WORD ¢

BR 270%
;==UNTIL (NUMB <= 7777)
cMP R2,#7777
BLOS 281%
TYPTXT

JMP 210%

FLAG=1
NUMB=CH+(NUMB * 8)
GET(CHARACTER)
IF CNTRLC THEN EXIT
END (WHILE)

<<15><12> /e++ NUMBER TOO LARGE w#*+/>

:>59 2
sNO, BRANCH
;<70 ?
;NO,BRANCH

;STRIP UNNECESSARY CARBAGE

;SET THE FLAG
;X8

ECH+
“STRIP PARITY BIT

SEXIT IS CONTROL C
;PREPARE TO PRINT

SUSED TO EHCO CHAR

;R2<=7777 ?
;YES, BRAN(H

: TRY AGAIN

SEQ 201
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700
701 se==1F FLAG=1
702 t====THEN /LOAD THE DAC/
703 PRE——— SET UP DAC WORD
704 PRR— CASE DACX OF
705 ©=UNTIL (CONTROL ()
706 071302 010237 071456 281%: MOV R2,20% ;FOR BYTE OPERATIONS
707 071306 005700 TST RO SFLAG=0 ?
708 071310 001453 BEQ 321% SYES, BRANCH
709 071312 005000 CLR RO SCLEAR IT
710 071314 022701 000000 CMP #0,R1 ‘DACO 2
711 071320 001413 BEQ 290$ *YES, BRANCH
712 071322 022701 000001 CMP #1,R1 DACT ?
713 071326 001420 BEQ 3008 *YES, BRANCH
714 071330 022701 000002 CMP #2.R1 :DAC2 ?
715 071334 001424 BEQ 310% SYES, BRANCH
716 071336 022761 000003 cMpP #3.R1 ‘DACS 2
717 071342 001430 BEQ 3208 IYES, BRANCH
718 071344 Q00000 HALT :R1T CAN'T BE THAT H]IGH
719 071346 000776 BR <2 SFIX IT
220 071350 113777 071457 112042 290%: MOVB  208+1,3AD1 “SET UP HIGH BYTE
721 071356 113777 071456 112032 MOVB  20$,aAD0 “LOAD THE WORD
722 071364 000137 071440 JMP 321% :
723 071370 113777 071457 112026 300%: MOVB  208+1,aAD3 “SET UP HIGH BYTE
704 071376 113777 071456 112016 MOVB  20%,3AD2 SLOAD THE WORD
725 071406 000415 BR 321% .
726 071406 113777 071457 112014 3108: MOVB  20$+1,3ADS “SET UP HIGH BYTE
727 071416 113777 071456 112004 MOVBE  20%,aAD4 *LOAD THE WORD
728 071422 000406 BR 321$ :
729 071424 113777 071457 112002 3208: ML 20$+1.3AD7 “SET UP HIGH BYTE
730 071432 113777 071456 111772 MOVE  20$,aAD6 *LOAD THE WORD
731 071440 022701 000003 3218:  (MP #3.R1 ‘DAC3 ?
732 071444 001002 BNE 322% *NO, BRANCH
733 071446 104407 001203 TYPE SCRLF :
;gg 071452 000137 070606 3228:  JMP 201% :
736 sewwrser VARJABLE STORAGE tewrenn

737 071456 000000 20$: .WORD O : TEMPORARY STORAGE
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739
7640
741
742
743
764
745
766
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766

071460
071462
071466
071472
071474
071500
071502
071504
071506
071510

071512
071516
071520
071524

c05001
013700
020127
001406
010061
005200
005201
005201
000767
000207

105777
100375
004737
000207

003462
000020

003416

107442
015526

116
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R 2222222222222 22222 X2 XS AR R X SRR AR AR RRRRRRR AR NERARRRRAlR AN

STHIS ROUTINE SETS UP THE A631 TEST ADDRESSES (ADO-AD7).

:ttltt'tt.tti*"ti"'i'ti"fiiti'*iit"t'"ittttﬁi't'tiﬁtti'tﬁtt"tttt.titttt't'

A631AD: (LR R1

MOV TADDR,RO ;A631 ADDRESS
1% (MP R1,#16. ;LAST ADDRESS ?
BEQ 2% s YES ,BRANCH
MOV RO,ADC(R1) ;SET ADDRESS
INC RO ;ADD 1 TO ADDRESS
INC R1
INC R1
BR 1% ;DO IT AGAIN
2%: RTS PC

:'t*titttit.*it*tit'i*iitttii"i't*ttitttﬁtttttiittt**iﬁittiittﬁtﬁtttt'ttit'

;THIS ROUTINE WAITS FOR A KEYBOARD RESPONSE.

;lQtttQﬁ**tﬁtt*i.!t"tfiittitiitttttttttﬁii"tttt'iﬁ'*ﬁittfitttttttiittitt.t

WAIT: TS18 I$TKS ;KEY STRUCK ?
BPL WAIT :NO,BRANCH
JSR PC,CNTRC
RTS FC
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A631 (ALIBRATION ROUTINE

;63 LSBTTL A631 CALIBRATION ROUTINE

790 A AR A A A A A A A A A A R A A A A A A A R A A R R AR AR ARl R

771 : A631 12 BIT UAC CALIBRATION ROUTINE

772 R R R R SRR L

773

774

775 .REM «»

776 A631 CALIBRATION ROJTINE

777 A631C: : ASK "'VOLTAGE OR (URRENT?"

778 : IF ANSWER = VOLTAGE

779 : : THEN

780 : @ : PRINT ''SET E66 7C 11010100

781 : o FOR RO =0 10 3

782 S PRINT "‘CONNECT EDC TO TERMINALS X x v

783 © : : : PRINT "'SET EDC TO 0000.0

784 : ¢ ¢ : PRINT "HIT A KEY WHEN READY”

785 : ¢ ¢ : REPEAT UNTIL KEYSTRUCK

786 : : : : LOAD DAC [RO] = 0000

787 : ¢ ¢ REPEAT UNTIL KEYSTRUCK

788 : ¢ : : PRINT ''SET EDC TO 10.2375"

789 : o+ : PRINT 'ADJUST POT R XX UNTIL METER NULLS'

790 : ¢ : : LOAD DAC [RO]J WITH 7777

791 - REPEAT UNTIL KEYSTRUCK

792 o END (FOR)

793 : IF ANSWER = CURRENT

794 ¢ THEN

795 : ¢ : PRINT "'SET E66 TO 10101010

796 : : : PRINT "'SET EDC TO NULL MODE'’

797 L FOR RO =0 10 3

798 S PRINT "'SET EDC TO 2.5 mv"'

799 L : PRINT °‘'CONNECT SO0 OHM .01% RESISTOR TO TERMINALS x &Y'

800 : ¢ : : PRINT '"'CONNECT EDZ ACROSS RESISTGR"

801 : ¢ : : PRINT "WIT A KEY WHEN READY"'

8072 : : : ¢ REPEAT UNTIL KEYSTRUCK

803 : ¢ : : LOAD DACCRO] wITH 0001

804 : : 1 : PRINT "ADJUST R XX UNTIL METER NULLS"

805 : : ¢ : REPEAT UNTIL KEYSTRUCK

806 : : : : PRINT "'SET EDC 1O 10.2375 voLTS"

807 : ¢ ¢ : PRINT "ADJUST R XX UNTIL EDC NULLS'"

808 P LOAD DACLRO] WITH 7777

809 : : : REPEAT UNTIL KEYSTRUCK

81 : END (FOR)

811 END (A631 CALIBRATION)

812
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A631 CALIBRATION ROUTINE
814
815 ".Qtt"tt".t'tt"t!""i'ttttt"ttt'tQttitttttttt'.ttit‘tii"!.t't"t't"t"'
816 :A631 FIELD SERVICE CALIBRATION ROUTINE
817 R R R R R R A A LA R AR RS AR AR AL RA LALLM ALEALALL LA
819
820 071526 A631C: TYPTXT </A631 FIELD SERVICE CALIBRATION PROCED 'RE/>
gg; 071606 1044017 001203 TYPE LSCRLF
823 071612 000240 5¢: NOP
824 071614 $S: TYPTXT <<CR><LF>*VOLTAGE OR CURRENI €] 2>
825 071660 104406 RDCHR ;GET RESPONSE
826 071662 012600 MOV {SP)+,R0 ;SAVE T
827 071664 020027 000126 (MP RO, #'V :VOLTAGE ?
828 071670 001410 BEQ 200% ;YES, BRANCH
829 071672 020027 000103 CMP RO,#°'( ;CURRENT ?
830 071676 001002 BNE 8% ;NO,BRANCH
831 071700 000137 072626 JMP 300% :D0 CURRENT (~ =RATION
832 071704 004737 0715526 8%: JSR PC,CNTRC ;CHECK FOR EX]!
g%z 071710 000741 BR S5 :TRY AGAIN
835 071712 200%: TYPTXT </VOLTAGE/<CR><LF>>
836 071732 104401 073622 TYPE L4118 :"'SET E66 TO VOLTAGE MODE
837 071736 104401 073703 TYPE LL12% ;-
838 071742 1046401 (073747 TYPE L4148 :'HIT A KEY WHEN READY"'
839 071746 104406 RDCHR
840 071750 005726 TST (SP)+ :CLEAR STACK
841 071752 104401 001203 TYPE LSCRLF
B42 071756 104401 (073410 TYPE L4109 :SET EDC TO NULL MODE
843 071762 104401 001203 TYPE SCRLF
B44 071766 012700 177777 MOV #-1,R0 ;SET UP FOR LOOP
845 071772 005200 205¢%: INC RO ;BUMP FOR LOOP
846 071774 020027 000003 CMP RO,#3 ;LAST DAC ?
847 072000 101305 BHI S5 ;YES.,BRANCH
848 072002 TYPTXT <<CR><LF><LF>/ VOLTAGE CALIBRATION DAC />
849 072046 010046 MOV RO,=-(SP)
850 072050 104403 TYPOS
851 (072052 001 .BYTE 1
852 072053 000 .BYTE 0
853 072054 104401 001203 TYPE ,SCRLF
854 072060 TYPTXT <<CR><LF>/SET EDC TO 0.0000/>
855 072112 104401 001203 TYPE LSCRLF
856 072116 TYPTXT </CONNECT EDC TO SCREW TERMINALS />
857 072164 010001 MOV RO,R1
858 072166 006301 ASL R1 ;OFFSET TO TERMINAL TABLE
859 072170 016137 074412 072200 MOV 308(RY), 7S :TERMINAL NUMBERS
860 072176 104401 TYPE
861 072200 000000 7%: .WORD 0
862 072202 104401 001203 TYPE LSCRLF
863 072206 104401 073747 TYPE L1148 'HIT A KEY WHEN READY"'
864 072212 104406 RDCHR :WAIT FOR REPONSE
865 072214 005726 TST (SP)+ :CLEAR STACK
866 072216 104401 001203 TYPE ,SCRLF
867 072222 104401 001203 TYPE LSCRLF
868 072226 TYPTXT </VOLTAGE OFFSET SHOULD BE LESS THAN (¢ OR =) 2.5 MVOLTY./>
869 072324 TYPTXT <<CR><LF>/ NOTE: THERE IS NO VOLTAGE OFFSET ADJUSTMENT./>
870 072474 TYPTXT <<CR><LF>/ [F NOT WITHIN ABOVE LIMITS - REPLACE MODULE./>
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871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893

072512
072516
072522
072526
072532
072534
072536
072542
072546
072552
072556
072560
072562
072570
072572
072574

072604
072610
072612
072614
072622

104401
012746
004737
104401
104406
005726
104401
104401
104401
106401
010001
006301
016137 074370
104401
000000
1044017
072600 012746
004737
104406
005726
152777 (000002
000137

OOMO
NNOO
WWNO —
NWON)
S 0O00
~NMNVO W

001203
001203
074056
073770

074007
007777
073362

071772

072572

110022

1%:

TYPE
MOV
JSR
TYPE
RDCHR
TST
TYPE
TYPE
TYPE
TYPE
MOV
ASL
MOV
TYPE
.WORD 0
TYPE
MoV
JSR
RDCHR
TST
B1SB
JMP

L 16

L SCRLF
#0,-(SP)
PC,400%
L6148

(SP)+
JSCRLF
JOCRLF
L4178
,L15%
RO,R1

R1
208(R1),1%

L4168
#7777 ,=(SP)
PC,400%

(SP)+
#(BIT,a(CSR
205%

;VALUE TO LOAD

;LOAD IT

;WAIT FOR RESPONSE

;CLEAR STACK

;''SET EDC TO 10.2375"

;ADJ R XX

;OFFSET TO TABLE

;POT »

;VALUE TO LOAD

JLOAD [T

;WAIT FOR RESPONSE

;CLEAR STA(K
;CLEAR DA(
NEXT DAC

SEQ

206



MAIN,

MACRO M1113

12-AUG-82 09:59 PAGE 109
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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
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951

072626

072646 104401 073622
072652 104401 073725
072656 104401 073747

072662 106406
072664 005726
072666 104401 073410

072672 012700 177777
072676 005200
072700 020027 000003
072704 101402
072706 000137 071614

072712

072754 010046
072756 104403

072760
072761

072772
073044

001
000
072762 104401 0012
072766 104401 0012

OO
N

073100 010001
073102 006301
073104 016137 074117
073112 104401
073114 000000

073116
073154

073226 104401 073747
073230 104406
073232 005726
073234 104401 073770
073240 010001
073242 006301
073244 016137 074346
073252 104401
073254 000000
073256 104401 074007
073262 012746 000001
073266 004737 073362
073272 104406
073274 005726
073276 104401 001203
073302 104401 074056
073306 104401 073770
073312 010001
073314 006301
073316 016137 074370
073324 104401
073326 000000
073330 104401 074007
073334 012746 007777
073340 004737 073362
073344 104406
073346 005726

073114

073254

073326

300%:

305%:

9%:

2%:

3%:

4% :

SEQ

TYPTXT </CURRENT/<CR><LF>>

TYPE L1118 :SET E66

TYPE ,613% :=TO CURRENT MODE

TYPE L6149 ;HIT ANY KEY JHEN READY
RDCHR :WAIT FOR RESPONSE

TST (SP)+ ;CLEAR STACK

TYPE L6109 ;''SET EDC TO NULL MODE''
MOV #-1,R0 :SET UP FOR LOOP

INC RO :BUMP RO

CMP RO,#3 ;LAST DAC ?

BLOS 9% ;NO,BRANCH

JMP S5 ; JUMP

TYPTXT <<CR><LF>/ CURRENT CALIBRATION DAC />
MOV RO,-(SP)

TYPOS

.BYTE 1

.BYTE O

TYPE ,SCRLF

TYPE LSCRLF

TYPTXT </CONNECT 500 OHM .01% RESISTOR 10 />
TYPTXT <<CR><LF>/ SCREW TERMINALS />

MOV RO,R1 JGET INDEX

ASL R1 v 2

MOV 108(R1),2% ;ADDRESS OF MESSAGE
TYPE

.WORD 0

TYPTXT <<CR><LF>/SET EDC TO 2.5 MVOLT./>
TYPTXT <<CR><LF>/CONNECT EDC ACROSS RESISTOR./<CR><LF>>

TYPE L4148 ;HIT A KEY WHEN READY

RDCHR :WAIT FOR RESPONSE
ST (SP)+ ;CLEAR STACK

TYPE L4015%

MOV RO.K1 ;GET DAC #

ASL R1 ;v 2

?OzE 15¢(R1),3% ;ADDRESS OF MESSAGE
Y

.WORD 0 ;POT #

TYPE ,L16% J"'UNTIL EDC NULLS"

MOV #1,-(SP) ;VALUE TO LOAD

JSR PC,400% JLOAD IT

RDCHR :WAIT FOR RESPONSE
TST (SP)+ ;CLEAR STACK

TYPE .SCRLF

TYPE 4178 ;"'SET EDC 1O 10.2375 v''

TYPE L4158 J'ADJUST RXX'!

MOV RO,RY ;DAC #

ASL R1 v 2

MOV 208(R1),4% ;ADDRESS OF MESSAGE
TYPE

.WORD 0

TYPE LL16% ;'UNTIL METER NULLS"
MOV N7777,-(SP) ;VALUE TO LOAD

JSR PC,400% ;G0 LOAD [T

RD(CHR ;WAIT FOR REPONSE
TST (SP)+ ;CLEAR STACK

207

A
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952 073350

152/77 000002 107266

953 073256 000137 (72676

BISB
JMP

#(BIT,a(SR
305%

;CLEAR DAC(S
;DO IT AGAIN

SEQ 208

A
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955 IR AN T E RN AR TR E R E LR ARNARAEARONAANRACRANERRRONRONNANROOORS
956 : CALL: MOV DAC# RO

957 : MOV IVALUE ~(SP)

958 : JSR PC, 4008

959 tttttttttttt'ttttttttttttt'ttttﬁittttttttttttttttttﬁ"i't".'ttt"t't'.
e

962 073262 010001 400%: MoV RO,R1 ;DON'T DESTROY RO

963 073364 006301 ASL R1 sr 2

964 073366 063701 003420 ADD AD1,.R1 ;sHIGH BYTE ADDRESS

965 073372 116611 000003 MovB 3(SP) ,aR1 ;LOAD HIGH BYTE

966 073376 005301 DEC R1 :LOW BYTE ADDRESS

967 073400 116611 000002 Move 2(SP) ,aR1 ;LOAD LOW BYTE

968 073404 012616 MOV (SP)+,(SP) ;ADJUST STACK

969 073406 000207 RTS PC

on

972 073410 015 012 075 410%: LASCIT <CR><LF>/==> SET EDC TO NULL MODE <==/<(R><LF>
973 073450 075 075 076 \ASCI] %==>CALIBRATIONS ARE TO BE WITHIN (+ PR =)1.25MVOLT (1/2LSB)<==+
974 073546 015 012 075 ASCIZ <CRO><LF>/==>SET METER SENSITIVITY ACCORDINGLY<==/<(R><LF>
975 073622 123 105 124 411%: LASCII /SET E66 AS FOLLOWS 1=0ON 0=0FF/<CR><LF>

976 073661 061 040 062 ASCIZ /1 2 34 5 6 7 8/<CR<LF>

977 073703 061 040 061 412%: ASCIZ /1101 01 0 0/7<CR><SLFS ;VOLTAGE MODE
978 073725 061 040 060 413$: LASCIZ /1 01 01 0 1 O/<CRXLF> ; CURRENT MODE
979 073747 074 103 122 414%: LASCIZ /7<CR> TO CONTINUE/

980 073770 015 012 101 415§: LASCIZ <CR><LF>/ADJUST POT R/

981 074007 040 125 116 416%: JASCIZ /7 UNTIL EDC NULLS. <CR> TO CONTINUE/<CR><LF>
982 074056 123 105 126 417$: .ASCIZ /SET EDC TO 10.2375 VOLTS./<CR><LF>

ggz .EVEN

985S IR AN AR AR AR AR NN AR R RN RN R AN A AN R AR RN AN RN RN AR NS
986 : CURRENT SCREw TERMINALS.

987 NN R AR R AR R R AR R R R A E R RN R RO RN A AR AR NCRN RN
988

989 074112 074122 10%: 11% ;DAC O

990 074114 (074164 12% ;DAC 1

991 074116 074232 13% ;DAC 2

992 074120 074300 14% ;DAC 3

993 074122 040 050 053 11%: LASCIZ / (#)7 (=)B OR BERG PINS (+)7 (-)8/

994 076164 040 050 053 12%: LASCIZ /7 (#)15 (=)16 OR BERG PINS (+)15 (=)16/

995 074232 040 050 053 13%: LASCIZ /7 (#)23 (=)24 OR BERG PINS (+)49 (-)50/

996 074300 040 050 053 14%: LASCIZ /7 (#)33 (-)34 OR BERG PINS (+)39 (-)40/

997 .EVEN

998

999
1000 IR R AN R A AR R R R P R R R R RN R RN RN AN RN RN RN RN R RN ANED
1001 JCURRENT QOFFSET TRIMPOT

1002 IR R A R AR R R R R R R R R R A N NN AR RN RN R AR R RN CA TR RANNNRY
1003

1004 074346 074356 15%: 16% ;DAC O
1005 074350 074361 17% ;DAC 1
1006 074352 074363 18% ;DAC 2
1007 074354 074365 19% *DAC 3
1008 074356 061 061 000 16%: LASCIZ 711/ ;R

1009 074361 070 000 17¢ LASCIZ /8/ :R8

1010 074363 066 000 18% ASCIZ 76/ ;R6

1011 074365 063 000 19% LASCIZ /3/ :R3

e
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A631 CALIBRATION ROUTINE

1012 .EVEN

1013

1014

1018 IR AN AN R R AN R Tt TR R P R R AN R R R R RN AR R AR RPN R R R RN
1016 :CURRENT AND VOLTAGE GAIN TRIMPOT

1017 R AR R R NN IR IR TR R R R R AR AR AP C N AR AR A ARt R
1018

1019 074370 074400 20%: 21%

1020 074372 074403 22%

1021 074374 (746405 238

1022 074376 (074407 264%

1023 074400 061 060 000 21¢%: LASCIZ 710/ ;R10

1024 074403 067 000 22%: ASCIZ 77/ :R7

1025 076405 064 000 23%: ASCIZ 74/ ;Ré

1026 074407 06?7 000 24%: LASCIZ 72/ ;R2

1027 .EVEN

1028

1029

1030 TR AR AN AR R R AR R R R R R AN R N R AR AR RN R RN R AR R AR AN R R SRR N RN AW
18%} ;VOLTAGE DAC OUTPUT SCREW TERMINALS

1033 074412 074422 30%: 31 ;DAC O

1034 074414 074464 32% ;DAC 1

1035 074416 074532 33% ;DAC 2

1036 0746420 074600 34% ;DAC 3

1037 0744272 040 050 053 31%: LASCIZ / (+)5 (=)6 OR BERG PINS (+)5 (=6)/

1038 074464 040 050 053 32%: LASCIZ /7 (#)13 (=)14 OR BERG PINS (+)13 (=)14/

1039 074532 040 050 053 33%: LASCIZ /7 ()21 (=)22 OR BERG PINS (+)47 (-)48/

1040 074600 040 050 053 34%: LASCIZ /7 (+)31 (=)32 OR BERG PINS (+)37 (-)38/
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074646
074652
074654
074660
074664
074670

074672
074672
074700
074706
074712
074720
074724
074730
074734
074740
074744
074746
074752
074756
074764
074770
074774
075002

075004
075012
075014
075020
075024
075026
075032

005737
001407
004737
004737
004737
000207

004737
105777
104406
112637
004737
113737
104401
104401
042737
005000

026037
001410
062700
005760
001367
104401
000727

12-AUG-82

002664

014310
075466
075534

076146
000340
001100
000340
014310
001214
075227
112646
106452

075200
015526
075200
075174
001203
100200

075326

000002
075326

075202

09:59

000004
000006

105732

075174

075200

075200

PAGE 111

SEQ 211

.SBTTL AD20 A/D CONVERTER MONITOR

.'!t‘Qt.QQ"..tt"'t"""'"'""'tQ.Q't"'ﬁt.'tfﬁ'.""'*'.'

- %
’

A020 MONITOR -~ THE MONITOR GETS YOU THERE »

"tttttitttttttttﬁt"t'tti'Q'"QQ"QQtiﬁtﬁﬁﬁtﬁﬁtttititi'."i't.

AUTN20:

A2QSRT:
AZ2OMON:

1%:

4%

saewa et AUTOMATIC TEST wenenen

TST AFLAG ;UNDER AUTO MODE ?
BEQ A20SRT :NO,BRANCH

JSR PC,KLEER ;CLEAR D BUS

JSR PC,ADSET ;SET UP ADO=-AD3

JSR PC,A20TE1 ;DO THE TEST

RTS PC

;exseneen THE INTERROGATOR twernenn

MoV #TIMOUT,ERRVEC ,SET UP TIMEOUT VECTOR
MOV #340,ERRVEC+Z2  ;SET UP PRIORITY

MOV #1100,SP JRESET STACK POINTER
MOV #340,aVECTOA ;SET PRIORITY = 7

JSR PC,KLEER ;CLEAR THE D BUS

CLR $PASS ;CLEAR PASS (OUNT
TYPE .220% :TYPE HEADER

JSR PC,PRI7 ;SET PRIORITY 7

TSTB aADO ;CHECK FOR TIMEOUT
RDCHR JREAD FIRST CHARACTER
Mov8 (SP)+,200% ;SAVE FIRST LETTER
JSR PC,CNTRC ;CONTROL C ?

Mov8  200$,100% :SET UP ECHO

TYPE ,100% :

TYPE LJSCRLF ;TYPE CR,LF

BIC #100200,200% ;STRIP BIT7 OF (HARA(CTERS

LR RO ;RESET COMMAND POINTER

Jaevexwexr FIND COMMAND *anntnn
(MP 300%(RO) ,200% :A MATCH ?

BEQ 5% ;YES, BRAN(H

ADD ¥2,R0 ;ADVANCE POINTER
TST 3008 (R0) ;END OF TABLE ?
BNE U3 3 ;NO, BRANCH

TYPE ,210% ; COMMAND NOT FOUND
BR 1% ;GO TRY AGAIN
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1093 sevvennn FXECUTE CCMMAND wtneene
1094 075034 004737 (75466 5%: JSR PC,ADSET JSET THE ADDRESS
1095 075040 016037 075344 075050 MOV 5008 (RO) ,6% ;GET READY TO TYPE
1096 075046 104401 TYPE ; THE COMMAND
1097 075050 000000 6$%: 0 ;THE MESSAGE TO TYPE
1098 075052 104401 001203 TYPE LSCRLF ;TYPE A (R THEN LF
1099 075056 016037 075336 003652 MOV 4008 {RO) ,RETURN ;SET UP CNTRLA RETURN
1100 075064 004777 106562 108: JSR PC,aRETURN ;G0 DO THE TEST
1101 075070 022737 075144 003652 (MP #7% ,RETURN
1102 075076 001705 BEQ 1%
1103 075100 005237 001214 INC $PASS ;PASS COUNTER
1104 075104 023737 002662 001214 CMP PASCNT,$FASS ;DONE ?
1105 075112 001364 BNE 10% :NO,BRANCH
1106 075114 104401 075300 TYPE ,223% ;PASS COMPLETE(S)
1107 075120 013746 001214 MOV $PASS, - (SP) ;
1108 075124 104402 TYPOC ;
1109 075126 005037 001214 (LR $PASS
1110 075132 032777 040000 104014 BIT #B1T14,3SWR ;LOOP ON TEST ?
1111 075140 001351 BNE 108 ;YES BRANCH
}}}% 075142 000663 BR 1%
1114 sevenann HELP PRINTER wertnne
1115 075144 005000 ’$: CLR RO ;SET UP RO
1116 075146 016037 075344 075156 8%: MOV 500%(R0) ,9% ;GET READY 10 TYPE
1117 075154 104401 TYPE : THE COMMAND
1118 075156 000000 9% : 0 ; THE MESSAGE TO TYPE
1119 075160 062700 000002 ADD #2,R0 ;ADVANCE POINTER
1120 075164 005760 075344 TST 5008 (RO) ;END OF TABLE ?
1121 075170 001366 BNE 8% ;NO, KEEP PRINTING
}}5% 075172 000207 RTS PC
1124 srenernne MESSAGES B THINGS wevenns
1125 NLIST BEX ;TYPE NEATLY THE .ASCIZ LINES
126 075174 000000 100%: WORD 0 ;INITAILLY SET TO O,OTHERWISE TEMP
1127 075176 000000 101%: .WORD O . TEMPORARY
1128 075200 000000 200%: .WORD 0 ; COMMAND L INE
1129 075202 040 103 117 210%: .ASCIZ / COMMAND NOT FOUND/<15><12>
1130 075227 015 012 101 220%: LASCII <15><12> "'A020 A/D CONVERTER MONITOR (H=HELP)''
1131 075274 015 012 043 LASCIZ <155<12> 74/
1132 075300 015 012 120 223%: LASCIZ <15><12> /PASS COMPLETE(S) /
1133 .EVEN
1134
1135
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1137

1138 075326 000114 300%:
1139 07533C 000110

1140 075332 000103

1141 075334 (000000

1142

1143

11644 075336 075534 400$:
1145 075340 075144

1146 075342 105426

1147

1148

1149 075344 075354 500%:
1150 075346 075402

1151 075350 075427

1152 075352 000000

1153

1154

1155 075354 050 114 051 600%:
1156 075402 050 110 051 6€01§:
1157 075427 050 103 051 602%:
1158

1159

1160

1161 075466 013737 003462 003416 ADSET:
1162 075474 013737 003416 003420

1163 075502 005237 003420

1164 075506 013737 003420 003422

1165 075514 005237 003422

1166 075520 013737 003422 003424

1167 05526 005237 003424

}}23 075532 000207

SEQ

;eeseees (OMMAND TABLES

LA S AR RS

.WORD 'L ;LOGIC TEST

.WORD 'H JHELP FILE

.WCRD 'C ;CALIBRATION

.WORD 0 JEND OF 300% TABLE
JRNERERE TEST POINTERS taeenen

. WORD A20TE1 ;LOGIC TEST

.WORD 7% ;HELP FILE

.WORD A20CAL sCALIBRATION

;ennneen HEADER POINTERS tewnnen

.WORD  600% ;LOGIC TEST

.WORD  601% JHELP FILE

.WORD 6028 ;CALIBRATION

.WORD O ;END OF TABLE 5008 MARKER

;eesaves HEADER MESSAGES ttvnnes

LASCIZ  /7(L)=-A020 LOGIC TEST/<15><1?2>

LASCIZ /7 (H)=-A020 HELP FILE/<15><12>

.?S%IZ #(C)~A020 CALIBRATION/MANUAL #<15><12>
.EVEN

sevanxsxn SET UP ADDRESSCS trernea

MoV TADDR ,ADO ;SET BASE ADDRESS
MOV ADO,AD1 ;

INC AD1 JMAKE SECOND ADDRESS
Mov AD1,AD? ;

INC AD?2 JMAKE THIRD ADDRESS
Mov AD2,AD3 ;

INC AD3 ;MAKE FOURTH ADDRESS
RTS PC

213
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C75534

075534
075536
075544
075550
075556

075564
075570
075574
075600
075604
075610
075614
075620
075624
075630
075634
075636

075640
075644
075650
075652
075652
075654

000004
012737
004737
013737
012737

105777
005237
004737
105777
005237
004737
105777
005237
004737
105777
000410
000736

012637
012746
000002

104120
000207

000036
015526
003416
075640

103346
001136
015526
103332

001212

001136
000004

12-AUG~82 09:59 PAGE 114

N 3 R R s e 2 2 2 s T SRR SRR X R R R R RARRAR AR AL AR AR AR AR RRD

STHE TEST WILL VERIFY MOST OF THE LOGIC ON THE MOTHER BOARD. THE DAUGHTER BOARD
;DOES NOT HAVE TO BE PRESENT FOR THIS TEST TO FUNCTION. MOUNTING THE DAUGHTER

SEQ 214

LSBTIL A20 LOGIC TEST

;BOARD WILL NOT INTERFERE WITH THE TEST.

;t*tﬁttt'ﬁt'..tt.l"'it"'ttii'ﬁt.'tﬁittttt'tt.ttﬁ'tttittiQt.ii't'!"l."f.""'
Y Y 2232222222222 32222 2222322222222 2222222222282 R i il Rl il

STST1-ALL FOUR ADDRESSES ARE READ TO CHECK THAT TIMEOUT DOES NOT OCCUR.

;Qt.ﬁ'!"t"tttt'tti"ii'it"tfti'ttltittiittltﬁi'ttttitttt0.""!.""'.".""

A2OTE1:

2222322223222 22222222 222220202 RRRRRRRRRdRRRAlRlRRdl)

TST36:

TMOUT :

1%:

SCOPE

MOV #36,$TESTN ;.SET TEST NUMBER IN APT MAIL BOX
JSR PC,CNTRC ;GOTO MONITOR IF CNTRLC

MOV ADO,$BDADR ;$8DADR = 171000

MOV #TMOUT ,ERRVEC ;ESTABLISH TIMEOUT RETURN

;eneanss CHECK FOR NO TIMEQUT waxanes
ISTB  @$BDADR ;171000 EXIST ?

INC $BDADR ;MAKE NEXT ADTRESS

JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
TSTB a$BDADR ;171001 EXIST ?

INC $BDADR ;MAKE NEXT ADDRESS

JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
1ST8 a$BDADR ;171002 EXIST ?

INC $BDADR JMAKE NEXT ADDRESS

JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
TSTB a$BDADR ;171003 EXIST ?

BR A20TEZ2

BR A20TE1 ;REPLACE ABOVE BRAN(CH WITH NOP TO LOOP
;tttttttTIHEOUT TRAPS HERE ttanexn

MOV (SP)+,$BDADR ;SAVE OLD PC

MOV #1%,-(SP) ;70 LOAD PC

RTI ;THIS ONE T00

EMT 120

RTS PC

»e
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A20 LOGIC TEST
1208 IR R R R A RN IRt Rt R R RPN R AR R R AR AR RN AR AN RN RN RARARAAAARERIOIROR RN
1209 :TST2=-THE FIRST, SECOND, AND FOURTH ADDRESS ARE WRITTEN TO 1°'S TO (HECK THAT
1210 :TIMEOUT WILL OCCUR. THEN THE THIRD ADDRESS IS WRITTEN AND CHECKED THAT NO
1211 ;TIMEQUT OCCURS.
1212 IR N R AR RN AN N R R R A E R R A AR AN AR RN R AN RN R RN R AR AN PR RN RN R AN AR RANRRERNEROR O
1213
1214 075656 A20TE2:
N R R R N R R RN RS PR Rt R R AR R AR AN AN RN RN RN TR NN RS
075656 000004 T1ST37: SCOPE
075660 012737 000037 001212 MOV #37 ,$TESTN ::SET TEST NUMBER [N APT MAIL BOX
1215 075666 004737 015526 JSR PC,CNTRC ;G0TO MONITOR [F CNTRC(
}S}g 075672 012737 076004 000004 MOV #2% ERRVEC ;SET UP TIMEOUT RETURN
1218 IERRERRY CHECK FOR TIMEQUT nesnstans
1219 075700 013737 003416 001136 1%: MOV ADO,$BDADR ;SET UP 171000
1220 075706 105077 103224 CLRB a$BDADR ;TRY WRITING
1221 075712 004737 015526 JSR FC,CNTRC ;GOTO MONITOR IF CNTRC
1222 075716 104121 EMT 121
1223 075720 013737 003420 001136 MOV AD1,$BDADR ;SET UP 171001
1224 075726 105077 103204 CLRB a$BDADR ;TRY WRITING
1225 075732 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
1226 075736 104121 EMT 121
1227 075740 013737 003424 001136 MOV AD3,$BDADR ;SET UP 171003
1228 075746 105077 103164 (LRB a$BDADR ;TRY WRITING
1229 075752 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
}Sg? 075756 104121 EMT 121
1232 svewnnten CHECK FOR NO TIMEQUT wewneen
1233 075760 012737 075640 000004 ([0} #TMOUT ,ERRVEC JSET UP TIMEQUT RETURN
1234 075766 013737 003422 001136 MOV ADZ2,$BDADR JSET UP 171002
1235 075774 105077 103136 CLRB a$BDADR ;TRY WRITING
1236 076000 000404 BR A20TE3
lggg 076002 000725 BR A20TE2 ;REPLACE ABOVE BRANCH WITH NOP TO LOOP
1239 stwanen YRITE TIMEQUT RETURN tewaeawe
1240 076004 062716 000014 °%: ADD #1464, (SP) JADJUST STAC(CK
1241 076010 000002 RTI JRETURN TO P(+16
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A20 LOGIC TEST
12('3 .-titt'l"'t't*'ﬁt*ti'Q'iti'fi'i'ﬁtiitttQt.ﬁt.ﬁiQt'Q'.QQ.'Q"..'.'fﬁ".'t.'t'i.'f'
1244 :TST3-THE FOURTH ADDRESS IS CHECKED TO BE CLEARED BY THE C BIT. ALSO THE (SR
1245 ;(171377) 1S CHECKED TO BE CLEARED.
12[,6 .'ttttttitﬁttttttit*itttfi'tt'ttiii*ﬁttﬁtitﬂ.ttttt‘*'ti't"Qtttt"'tiﬁ""tﬁ."i'
1247
1248 076012 A20TE3:
""'ttit'tﬁ*ttﬁt*iﬁit'iit*ttit*ttititt**tttt"ttittttt'lt*'ii**.i'
076G12 000004 TST40: SCOPE
076014 012737 000040 001212 MOV #40,8TESTN ;.SET TEST NUMBER IN APT MAIL BOX
1249 076022 005037 001142 CLR $BDDAT JRESET THE DATA
1250 076026 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTR(
}Sg; 076032 012737 076146 000004 MOV #TIMOUT,ERRVEC SET UP TIMEOUT FOR ALL
1253 ;avenesn CHECK THAT AD3 = (0 weawews
1254 076040 112777 000002 104576 MOVB #CBIT ,aCSR ;sCLEAR THE THING
1255 076046 012700 001000 maVv #1000,R0 ;SET UP DELAY
1256 076052 005300 1%: DEC RO ;DECREASE BY ONE
1257 076054 001376 BNE 1% ;LOOP TILL = 0
1258 076056 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTR(
1259 076062 105777 105336 TST8 ’dAD3 ;171003 = 0 ?
1260 076066 001411 BEQ 2% ;YES, BRANCH
1261 076070 005037 001140 CLR $GDDAT ;SET UP GOOD UATA
1262 076074 013737 003424 001136 MOV AD3,$BDADR ;SET UP 171003
1263 076102 117737 103030 001142 mMove 3$BDADR,$BDDAT ;SET UP BAD DATA
}sgé 076110 104135 EMT 135
1266 sewenxxen CHECK THAT (SR = O #wnxwwe
1267 076112 105777 104526 2$: TSTB aCSR ;SR =0 ?
1268 076116 001411 BEQ 3s ;YES, BRAN(H
1269 076120 005037 001140 CLR $GDDAY ;SET UP GOOD DATA
1270 076124 013737 002644 001136 MOV CSR,$BDADR ;SET UP TYPEOUT
1271 076132 117737 104506 001142 MOVB aCSR,$8DDAT ;SET UP TYPEOUT
35;% 076140 104136 EMT 136
1274 076142 000412 3%: BR A20TE4
}%;2 076144 000722 BR A20TE3 ;REPLACE ABOVE BRANCH WITH NOP TO LOOP
1277 ;avnsnas GENERAL TIMEOUT ROUTINE wewwene
1278 076146 012637 001136 TIMOUT: MOV (SP)+,$BDADR :SAVE PC
1279 076152 012746 076160 MOV #1%,-(SP) 270 LOAD PC
1280 076156 000002 RTI :THIS ONE TOO !
1281 076160 004737 015526 1%: JSR PC,CNTR( ;GOTO MONITOR IF CNTRC
1282 076164 104134 EMT 134
1283 076166 000207 RTS PC

p X
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1285 IR AR IR N RN R AN PR At R R T RN R R A AR R RN N TR RN E R R AR TR RN RO TRt e
1286 :TST4-THE G BIT IS SET AND EACH OF THE FOUR ADDRESSES ARE READ. T4E GENERIC CODE
1287 ;O0F 324 OR 304 IS EXPECTED FROM EACH ADDRESS.
1288 IR R R R R N R AR R AR N R R RN R A RN R AR RN AN N AN AR AN RN RN R R TRRORS
1289
1290 076170 A20TES:
'-'-ttttttﬁitt*tt.t*tittttttt'Qtttttttttt!ittttttttttttttttttttittt
076770 (00004 TST41: SCOPE
076172 012737 000041 001212 MOV #41,8TESTN ;.SET TEST NUMBER [N APT MAIL 80X
1291 076200 005037 001142 CLR $B8DDAT JCLEAR THIS WORD
}Sg% 076204 004737 015526 JSR PC,CNTRC .GOTO MONITOR IF CNTRC
1294 seenanen ESTABLISH CORRECT CODE wwwwwnn
1295 076210 112777 000002 104426 mMove #(CBIT,a(SR ;CLEAR THE THING
1296 076216 012700 001000 MOV #1000,R0 ;SET UP DELAY
1297 076222 005300 1%: DEC RO ;DECREASE BY ONE
1298 076224 001376 BNE 1% sLOOP TILL = 0
1299 076226 112777 000004 104410 MOvB #GBIT,aCSR ;SET UP TO READ GENERIC CODE
1300 076234 013737 003416 001136 MoV ADO,$BDADR JSET UP 171000
1301 076242 013737 003416 076456 MoV ADO,200% ;SAVE ADDRESS
1302 076250 062737 000004 076456 ADD #4 2008 JEXIT ADDRESS
1303 076256 012737 0003246 001140 2%: MOV #SQQ.SGDDAT ;PREPARE TYPEOUT
1304 076264 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
1305 076270 127737 102642 001140 CMPB a$BDADR,$GDDAT ;CORRECT GENERIC CODE ?
1306 076276 001414 BEQ 3% ;YES, BRANCH
1307 076300 012737 000304 001140 MOV #304 ,$GDDAT ;PREPARE TYPEOUT
1308 076306 127737 102624 001140 (MPB a$BDADR,$GDDAT ;QOTHER GENERIC CODE CORRECT ?
1309 076314 001405 BEQ 3% :YES, BRANCH
1310 076316 117737 102614 001142 MOVB o$BDADR,$BDDAT SET UP TYPEOUT
1311 076324 104123 EMT 123
}%%% 076326 000207 RTS PC
1314 skvxanrn CHECK LOCATIONS FOR CORRECT CODE wtvanex
*315 076330 013737 001140 003606 3%: MOV $GDDAT,GBITE sSTORE FOR SAFE KEEPING
1316 076336 005237 001136 INC $BDADR ;ADVANCE POINTER
1317 076342 023737 076456 001136 CMP 200% ,$BDADR sMORE ADDRESSES TO GO ?
1318 076350 001413 BEQ 4% sNO, BRANUH
1319 076352 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTR(
1320 076356 127737 102554 003606 (MPB o$BDADR,GBITE ;CORRECT COOE ?
1321 076364 001761 BEQ 3% ;YES, BRANCH
1322 076366 117737 102544 001142 MOVB a$BDADR,$BDDAT ;SET UP TYPEQUT
1323 076374 104123 EMT 123
}ggg 076376 (00207 RTS PC
1326 ;etennsr CHECK C BIT CLEARS AD3 anvnnnr
1327 076400 112777 000002 104236 4%: MOvVB #(BIT,aCSR JCLEAR THE THING
1328 076406 012700 001000 MOV #1000,R0 JSET UP DELAY
1329 076412 005300 5¢%: DEC RO ;DECREASE BY ONE
1330 076414 001376 BNE 5% ;LOOP TILL = 0
1331 076416 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
1332 076422 105777 104776 T1ST8B dAD3 :171003 = 0 ?
1333 076426 001411 BEQ 6% ;YES, BRAN(CH
1334 076430 005037 001140 CLR $GDDAT ;SET UP GOOD DATA
1335 076434 013737 003424 001136 MOV AD3,$BDADR ;SET UP 171003
1336 076442 117737 102470 001142 MOVB a$BDADR,$BDODAT ;SET UP BAD DATA
1337 076450 104135 EMT 135
1338 076452 000402 6%: BR A20TES
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1%23 076454 000045 BR A20TE4 ;RFPLACE ABOVE BRANCH WITH NOP TO LOOP
1341 cxnaenee VARJTABLES wwwwees

1342 076456 000000 200%: .WORD O ;STORAGE FOR EXIT ADDRESS

e
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1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397

076460

076460
076462
076470
076474
076502
076506
076510
076512
076516
076524
076532
076534

076540
076546
076554
076560
076564
076566
076574
076602

076604
076612
076620
076626
076634
076640
076646
076650

076652

076656
076664
076670
076672
076674
076700
076704
076706
076712
076720
076726
076730
076734
076736
076740

000004
012737
005037
112777
012700
005300
001376
004737
012737
022737
001402
106337

113777
117737
004737
105737

106337

112777
012700
005300
001376

000042
001142
000002
001000

015526
000010
000304

076742

076742
104072
015526
001142

002644
000200

000004
076742
104600
003424
015526
001140

076742

076742
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001212
104142

076742
003606

104654
001142

001136
001140
001140
003542

001142
001136

001142

103760

oo
—_—
—
£ N
OO

Sea 219

2223322222223 2838222023220222232022220 2022 2R RRRdRRitRRRdRRRRRRtlRRRRRlRRRAlll)

:TSTS-DATA (NOT = 0) IS LOADED INTO THE CONVERTED CHANNEL BITS(4=7) OF THE THIRD
;ADDRESS. THIS SHOULD CAUSE THE ERROR BIT (BIT 2) OF THE FOURTH ADDRESS TO SET.

;Q!ttttttttttﬁ'ttttittQt'tttittt*iittttt*.ttttttttttﬁttttttttttitititttttttttttt

A20TES:
IR A AR AR R AR A AN AN AR AN AR R AR AR R AR R AR R AN R AN RA RS
TST42: SCOPE
MOV #462,8TESTN ;:SET TEST NUMBER IN APT MAIL BOX
CLR $BDDAT ;CLEAR THIS WORD
MOVB #CBIT,aCSR ;CLEAR THE WORLD
MOV #1000,R0 JSET UP DELAY
6%: DEC RO ;
BNE 6% ;LOOP TILL ZERO
JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
MOV #10,200% ;SET UP FIRST BIT
CMP #3064 ,GBITE :3 WIRE GENERIC CODE ?
BEQ 1% ;YES, BRANCH
ASLB 200% ;STEP ONE PATTERN
1¢: MOVB 2008 ,3AD°2 ;SET ERROR CONDITION
move aCSR,$BDDAT ;SAVE THE (SR
JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
TSTB $8DDAT ;F BIT SET ?
BMI ’$ ;YES, BRANC(CH
MOV CSR,$BDADR H
MOV #200,$GDDAT
EMT 127
2%: MOV #64 ,SGDDAT ;SET UP GOOD DATA
MOV 200% ,ACOUNT ;SET UP DATA
mMove 3AD3,$8DDAT ;SAVE DATA
MOV AD3,$BDADR ;SET UP FAILING ADDRESS
JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
CMPB $GDDAT,$BDDAT sCORRECT DATA ?
BEQ 3% ;YES, BRANCH
EMT 137
3%: ASLB 200% ;MAKE NEXT PATTERN
cuwexwxr CHECK C BIT CLEARS AD3 trxawsx
MOVB #CBIT,aCSR ;CLEAR THE THING
MOV #1000,R0 ;SET UP DELAY
4% DEC RO :DECREASE BY ONE
BNE 4% ;LOOP TILL = 0
JSR PC,CNTRC ;GOTO MONITOR [F CNTHRC
TSTB aAD3 ;171003 = 0 ?
BEQ 5% ;YES, BRANCH
CLR $GODAT ;SET UP GOOD DATA
MOV AD3,$BDADR ;SET UP 171003
gg¥8 ?§gDADR,$BDDAT ;SET UP BAD DATA
5%: TSTB 200% ;2008 = 0 °?
BNE 1% :NO, BRANC(CH
BR A20TES ;ONWARD BRANCH
BR A20TES ;REPLACE ABOVE BRANCH WITH NOP TO LOOP
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1399 076742 000000 200$:

;esesaee (ONSTANTS sevevne
"WORD 0 :DATA PATTERN STROAGE

SEQ 220

Ac
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076744
076746
076754
076760
076764
076770

076776
077004
077010
077012
077014
077022
077030
077036
077040
077042
077050
077054
077056
077060

077062
077066
077072
077074
077074
077102
077106
077112
077120
077122
077126
077130
077136
077140
077142
077146
077154
077162
077164
077172
077200
077204
077206
077212
077220
077224

000004
012737
004737
005037
004737
012777

000465

005066
012716
000002

013737
005037
005237
023727
001372
005337
001365
132777
001001
000422
005037
117737
123737
001424
152777
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011
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000001
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103506

O
oo OO

NN W IN
(U, o) £HSon

owv =0
o OO

O —

001136
001142

12-AUG=82 09:59 PAGE 119

'ii'i"ttﬁﬁttt"t"'"Q""Q't"t.'tt.tﬁt't'tQttitQQ.Qt.tt.."'tﬁ""..'.'t't'.i

STST6~WITH THE ERROR BIT IS SET THE_INTERRUPT SYSTEM IS TURNED ON. AN
:SHOULD OCCUR, CAUSING THE [AR (171376) TO CONTAIN THE DEVICE ADDRESS. THE ( BIT
;IS THEN SET AND THE ERROR AND THE INTERRUPTS ARE CHECKED TO BE CLEARED.

:tttﬁtittﬁ.tt'it*""t"'i"'t"ttt"it'ttit.ttitt'ttQﬁiﬁtitﬂttt"t".t"ttttttt

A20TEG:

SEQ 221

Y2223 2222 2223222222222 X2 22 SR R 2R AR AR RARRARRL RN

TST43:

1%:

2%:

3%:

65¢:
64%:

7%:

8%:

SCOPE
MOV
JSR
CLR
JSR
MOV

;i'ﬁﬁtt

MOvVB
MOV
DEC
BNE
MOV
MOVB
MOv8
NOP
NOP
BI(B
JSR
NOP
EMT
BR

CLR
MOV
RTI

MOV
CLR
INC
(MP
BNE
DEC
BNE
BITB
BNE
BR
CLR
MOvB
(MPB
BEQ
BISB
ADD
TST8
BR
JSR
MOV
CLR
MOVB

#L3,STESTN
PC,PRIO
$8DDAT
PC,CNTRC
#2%,aVECTO

CHECK INTERRUPT

#CBIT,aCSR
#1000,R0
RO

1%

ADZ2 ,$BDADR
#200,3AD?2
#EBIT,aCSR

#EBIT,aCSR
PC,CNTRC

125
4%

2(SP)
#3%,(SP)

K,ZLOOP
YLOOP
YLOOP
YLOOP, #1
649

ZLOOP

65%
#FBIT,aCSR
7%

8$

TEMP
a]AR,TEMP
TEMP,ADO
4%
#RBIT,aCSR
#BASE , TEMP
ATEMP

33
PC,CNTR(

TEMP,$BDADR

$GDDAT

TEMP,$BDDAT

:.SET TEST NUMBER [N APT MAIL BOX
;SET PRIORITY ZERO

;CLEAR THIS WORD

JEXIT IF *C

;SET UP NEW VECTOR

ON ERRQOR tretaxewe

;SET (BIT

;SET UP DELAY
;DECREASE BY ONE

;LOOP TILL = 0

;IN CASE OF TIMEOUT
JSET 171002 = 200 (ILLEGAL)
;ENABLE INTERRUPTS
:WAIT FOR INTERRUPTS
:WAIT FOR INTERRUPTS
;DISABLE INTERRUPTS
;GOTO MONITOR IF CNTRC
:DALLY A BIT

;LSIT1 EXTRA (OOE
;70 LOAD PSW
;THIS ONE TOO !

JWALT

;ANY [NTERRUPTS ?
.YES, BRANCH
;ERROR CONDITION
;START FROM SRAT(H
:STORE ADDRESS
;CORRECT INTERRUPT ADDRESS ?
;YES, BRANCH
;PREPARE TO CLEAR
:MAKE AN ADDRESS
;00 IT7
; TRY AGAIN
;GOTO MONITOR IF CNTRC(
.SET UP ADDRESS
;SET UP GOOD DATA
;SET UP BAD DATA

INTERRUPT
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1223 077232 104 40 EMT 140
1450 ;wennnen (HECK CBIT CLEARS INTERRUPT tetaneq
1451 077234 012777 077342 103406 4%: MoV #IOTRAP,aVECTO ;SET UP TRAP VECTOR
1452 077242 112777 000002 103374 MOvB #CBIT,aCSR ;SET C BIT
1453 077250 012700 001000 MoV #1000,R0 ;SET UP DELAY
1454 077254 005300 5%: DEC RO ;DECREASE BY ONE
1455 07756 001376 BNE 5% ;LOOP TILL = 0
1456 077260 112777 000100 103356 MOVB #EBIT,aCSR ;ENABLE INTERRUPTS
1457 077266 000240 NOP ;WAIT FOR INTERRUPT
1458 077270 000240 NOP ;WAIT FOR INTERRUPT
1459 Q77272 142777 000100 103344 BI(8B #EBIT,aCSR ;CLEAR BIT
16460 077300 000240 NOP ;JUST IN CASE
1461 077302 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
16462 077306 105777 104112 TSTB aAD3 ;171003 = 0 ?
1463 077312 001411 BEQ 6% :YES, BRAN(CH
1464 077314 005037 001140 CLR $GDDAT ;SET UP GOOD DATA
1665 077320 013737 003424 001136 MOV AD3,$BDADR ;SET UP 171003
16466 077326 117737 101604 001142 MOVB a$BDADR,$BDDAT ;SET UP BAD DATA
}22; 077334 104135 EMT 135
16469 077336 000412 o$: BR A20TE7
}2;? 077340 000601 BR A20TEG ;REPLACE ABOVE BRANCH WITH NOP TO LOOP
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1473
1674
1475
1476
1477
1478
1479

077342
077346
077352
077354
077360
077362

012637
012746
000002
004737
104126
000207

21136
077354

015526

12~AUG=-82 09:59 PAGE 120

1%:

sesrsaes UNEXPECTED INTERRUPT HANDLER veevavs
I0TRAP: MOV

MOV
RT]
JSR
EMT
RTS

(SP)+ ,$BDADR
#1$,-(SP)

PC,CNTRC
26

1
P(

; SAVE P(

;70 LOAD P(

;THIS ONE TOO !

.GOTO MONITOR IF CNTRC

SEQ 223
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A20 LOGIC TEST
1481 R R R A A e A AL A AL ARSI RSN
1482 ;TST7=-THE ERROR BIT IS SET, THEN THE R BIT IS SET TO CLEAR THE ERROR BIT. THE
1483 ; INTERRUPT SYSTEM IS THEN SET UP AND CLEARED BY SETTING THE R 8IT.
1484 RN AN R R AR T RN R PR R AP R AR AR AR T AR RN N T LA NN RN T E O R R AP RA RN AN RR O RO AGatae
1485
1486 077364 A20TE7:
IR A AR A AR R R R R PR R Rt R R RN RN R R AR TR R T AN AN NN R RNR R RO RE RO OO
077364 000004 TST44:  SCOPE
077366 012737 000044 001212 MOV #44 STESTN :.SET TEST NUMBER IN APT MAIL BOX
1487 077374 004737 015526 JSR PC,CNTRC ;GOTO MONITOR [F CNTRC
1488 077400 005037 001142 CLR $B8DDAT ;SET UP BAD DATA
1489 077404 005037 001140 CLR $GDDAT ;SET UP GOOD DATA
1490 077410 012777 077342 103232 MOV #10TRAP ,@VECTO ;SET UP NEW VECTOR
1491 077416 013737 003424 001136 MOV AD3,$BDADR ;SET UP ADDRESS
}23% 077424 012777 000340 103220 MOV #340,aVECTOA JSET PRIORITY SEVEN
1494 ;ewesear CHECK THAT R BIT CLEARS FLAG #*#ttwnr
1495 077432 112777 000002 103204 MOVB #(BIT,aCSR ;SET C BIT
1496 077440 012700 001000 MOV #1000,R0 JSET UP DELAY
1497 077444 005300 1%: DEC RO ;DECREASE BY ONE
498 077446 001376 BNE 1% ;LOOP TILL =0
1499 077450 112777 000200 103744 MovB #200,3AD2 ;SET 171002 = 200 (ILLEGAL)
1500 Q77456 112777 000001 103160 MOVB #RBIT,a(CSR ;GET READY TO CLEAR FLAG
1501 077464 013737 003424 001136 MOV AD3,$BDADR ;SET UP DATA
1502 077472 105777 101440 TST8 a$BDADR ;CLEAR THIS DEVICE BY READING
1503 077476 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF CNTRC
1504 077502 105777 101430 TST8 a$BDADR ;ERROR FLAG RESET ?
1505 077506 001401 BEQ 2% ;YES, BRANCH
1289 077510 104141 EMT 141
1508 seveewr CHECK THAT INTERRUPT IS CLEARED *wwwees
1509 077512 005G77 103134 2$%: CLR aVECTOA ;SET TRAP PRIORITY = (0
1510 Q77516 01277 077570 103124 MOV #3$ ,aVECTO ;SET UP VECTOR
*511 Q77526 112777 000200 103670 MOVB #200,3AD2 ;SET UP ILLEGAL CONDITION
1512 077532 112777 000001 103104 MOVB #RB1T,aCSR ;CLEAR THE CONDITION
1513 077540 105777 103652 TST8 ’ADO ;THIS DEVICE ONLY
1514 Q77544 112777 000100 103072 MOVB #EBIT,aCSR ;ENABLE INTERRUPTS
1515 077552 000240 NOP ;WAIT FOR INTERRUPT
1516 077554 000240 NOP ;WAIT FOR INTERRUPT
1517 Q77556 142777 000100 103060 BI(8B #EBIT,a(SR :DISABLE INTERRUPTS
1518 077564 000240 NOP ;WAIT FOR INTERRUPT
1519 077566 000453 BR 4%
1520
1521 077570 3%:
077570 013737 002636 003446 MOV K,ZLOOP
077576 005037 003444 65%: CLR YLOOP SWALT
077602 005237 003444 64S: INC YLOOP
077606 023727 003444 000001 (MP YLOOP, #1
077614 001372 BNE 649
077616 005337 003446 DEC 2L 00P
077622 001365 BNE 65%
1522 077624 132777 000200 103012 BITB #FBIT,a(SR ;ANY INTERRUPTS ?
1523 077632 001001 BNE ’$ ;YES, BRANCH
1524 077634 000002 RTI
1525 077636 005037 003507 ’%: CLR TEMP ;START FROM SRAT(H
1526 077642 117737 103000 003502 MOvVB a]AR,TEMP : STORE ADDRESS
1527 077650 123737 003502 003416 (MPB TEMP,ADO ;sCORRECT INTERRUPT ADDRESS ?

p 12
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1528 077656 00111 BEQ 8$ SYES, BRANCH
1529 077660 063737 (22660 003502 ADD BASE , TEMP "MAKE NEXT ADDRESS
1530 077666 152777 000001 102750 BISB  #RBIT,aCSR "PREPARE TO CLEAR
1531 077674 105777 103602 ISTB  aTEMP 100 IT
1532 077700 000733 BR 3 “TRY AGAIN
1533 077702 004737 015526 8$ JSR PC,CNTRC -GOTO MONITOR IF CNTRC
1534 077706 104142 EMT 142
}ggg 077710 012777 077342 102732 MOV #IOTRAP,SVECTO :RESET TRAP VECTOR
1537 sesawses CHECK € BIT CLEARS AD3 seevwee
1538 077716 004737 112646 48 JSR PC,PRI7 SSET CPU PRIORITY 10 7
1539 077722 112777 000002 102714 MOVB  #CBIT.aCSR “CLEAR THE THING
1540 077730 012700 001000 MOV #1000.R0 “SET UP DELAY
1541 077734 005300 5¢ . DE RO ‘DECREASE BY ONE
1542 077736 001376 BNE 5¢ “LOOP TILL = 0
1543 077740 004737 015526 JSR PC,CNTRC “GOTO MONITOR IF CNTRC
1544 077744 105777 103454 1ST8 aAd3 1171003 = 0 2
1545 077750 001411 BEQ 6% *YES. BRANCH
1546 077752 005037 001140 CLR $GDDAT “SET UP GOOD DATA
1547 077756 013737 003424 001136 MOV AD3,$BDADR “SET UP 171003
‘548 077764 117737 101146 0011472 MOvVB d$BDADR,$BDDAT ;SET UP BAD DATA
}228 077772 104135 EMT 135
1551 077776 000402 6% : BR A20T10
1552 077776 000137 077364 JMP A20TE7 :REPLACE ABOVE BRANCH WITH NOP TO LOOP
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1554 I R R R R R R e A L A R sl
1555 STST10~THIS TEST CHECKS THAT THE CHANNEL NUMBER JUST WRITTEN CAN BE READ BACK
1556 :IMMEDIATELY. THE CHANNEL 1S LOADED INTO BITS 0-3 AND READ BACK FROM BITS 0-3 0
1557 :ADDRESS TwO.
1558 : R1=DATA PATTERN
1559 R R R R AR A e A LR
1560
1561 100002 A20T10:
SRR I T R R R R R R R R
100002 000004 71§145:  SCOPE
100004 012737 000045 001212 MOV #65,8TESTN ;.SET TEST NUMBER [N APT MA[L BOX
1562 100012 012701 177777 MOV #-1,R1 JSET UP PATTERN
1563 100016 005037 001140 (LR $GDDAT ;SET UP GOOD DATA
1564 100022 005037 001142 CLR $BDODAT ;SET UP BAD DATA
1565 100026 112777 000002 102610 MOVB #(BIT,aCSR ;SET (BIT
1566 100034 012700 001000 MOV #1000,R0 .SET UP DELAY
1567 100040 005300 1$: DEC RO ;DECREASE THE COUNT
}ggg 100042 001376 BNE 8 ;LOOP TILL=0
1570 100044 004737 015526 2$: JSR PC,CNTRC JEXIT IF *C
1571 100050 005201 INC R1 ;MAKE NEXT PATTERN
1572 100052 013737 003422 001136 MOV ADZ2,$BDADR ;SET UP ADDRESS
1573 100060 110177 101052 MOVB R1,3$BDADR ;LOAD THE CHANNEL NUMBER
1574 100064 117737 101046 001142 MOVB a$BOADR,$BDDAT ;GET DATA FROM A20
1575 100072 042737 000360 001142 BIC #360,8BDDAT ;STRIP BITS TO IGNORE
1576 100100 010137 001140 MOV R1,$GDDAT ;SET UP GOOD DATA
1577 100104 023737 001142 001140 (MP $BDDAT,$GODAT  :DATA 0OK?
1578 100112 001401 BEQ 4% ;YES, BRANCH
}ggg 100114 104143 EMT 143
1581 100116 112777 000002 102520 4%: Movs #(BIT,a(SR JSET THE (BIT
1582 100124 012700 (01000 MOV #1000,R0 ;SET UP DELAY
1583 100130 005300 5%: DEC RO ;
*584 100132 001376 BNE 5% ;LOOP TILL = 0
1585 100134 013737 002644 001136 MOV CSR,$BDADR ;GET CSR
1586 100142 105777 100770 TST8 a$BDADR :CSR CLEAR?
1587 100146 001406 BEQ 6$ :YES, BRANCH
1588 100150 117737 100762 001142 Move a$BDADR,$BDDAT ;SET UP BAD DATA
1589 100156 005037 001140 (LR $GDDAT :SET UP GOOD DATA
123? 100162 104144 EMT 144
1
1592 100164 022701 000017 6$: (MP #17,R1 ;DO MORE PATTERNS ?
1593 100170 001407 8EQ 7% :NO, BRANCH
1594 100172 022737 000324 003606 CMP #3264 ,GBITE ;16 CHANNELS ?
1595 100200 001721 BEQ 2% ;YES, BRANCH
1596 100202 022701 000007 CMP #7,R1 ;DO MORE PATTERNS ?
1597 100206 001316 BNE 2% :YES, BRAN(CH

;evassss CHECK C BIT CLEARS AD3 wavrans

1600 100210 112777 000002 102426 7%: MOvB #(BIT,aCSR ;CLEAR THE THING

1601 100216 012700 001000 MOV #1000,R0 ;SET UP DELAY

1602 100222 005300 8%: DEC RO ;DECREASE BY ONE

1603 100224 001376 BNE 8% ;LOOP TILL = 0

1604 100226 004737 0215526 JSR PC,CNTRC .60T0 HONITOR [F CNTRC
1605 100232 105777 103166 TS18 aAD3 2171003 = 0 ?

1606 100236 001411 BEQ 9% SYES, BRANCH

1607 100240 005037 001140 (LR $GDDAT ;SET UP GOOD DATA
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A20 LOGIC TEST

1608 100¢44
1609 100252
1610 100260
1611

1612 100262
1613 100264

013,37 003424 001136
117737 170660 001142
104135

000401 9%
000646

MOV
MOVSB
EmMT

BR
B8R

SEQ 227

AD3,$BDADR ;SET uP 171003
9$BDADR,$BDDAT ;SET UP BAD DATA

135

A20T11
A20T10

;REPLACE ABOVE BRAN(CH WITH A NOP TO LOOP

e
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1615 "tttitt'lﬁ't'I’tttttt'ii"t'tiitt'iiii.ttitt'tﬂﬁtt'tttﬁtt'Qﬁttt't.'l"i"'iit"'."

1616 ;TST11=THIS TEST OVERLOADS THE NUMBER OF (HANNELS INPUT AND CHECKS FOR THE ERROR

1617 ;BIT BEING SET, THE C BIT IS THEN SET, AND THE OVERLOAD CONDITION IS CHECKED TO

1618 :BE CLEARED.

1619 ”tﬁ*'&!tttt*tttt'i""ttt'tti'itttttttttttt'tt'ttttttiittittitttitt.t't'it.ttﬁ't't

1620

1621 100266 A20T11:

".'tﬁtttiﬁﬁl’**ttﬁtt*ﬁQ*'tiitti'tfittiitltt'ttttﬁtttt'tttt*ttt'ti'*

100266 000004 TST46: SCOPE
100270 012737 000046 001212 MOV #66,8TESTN ;.SET TEST NUMBER IN APT MAIL BOX

1622 100276 005037 001142 CLR $BDDAT ;CLEAR THIS WORD

1623 00302 004737 015526 JSR PC,CNTRC JEXIT IF 2

12%% 100306 013737 003424 001136 MOV AD3,$BDADR ;SET UP ERROR ADDRESS

1626 sennanen ESTABLISH SYNC WITH EOC wewvees

1627 100314 112777 000002 102322 MOvB #(CBIT,a(CSR ;CLEAR THE WORLD

1628 100322 012700 001000 MOV #1000,R0 ;SET UP DELAY

1629 100326 005300 11%: DEC RO ;DECREASE THE COUNT

1630 100330 001376 ENE 11% ;L00P TILL = 0

1631 100332 112777 000001 103062 MOVB #1,3AD2 ;LOAD A CHANNEL

1632 100340 005000 CLR RO ;SET UP DELAY

1633 100342 132777 000002 103054 1728%: BITB #8171,aAD3 ;DONE BIT SET ?

1634 100350 001013 BNE 14% ;YES, BRANCH

1635 100352 005300 DEC RO ;DECREASE DELAY

1636 100354 001372 BNE 12% ;LOOP TILL ZERO

1637 100356 117737 103042 001142 MOVB 9AD3,$BODAT :

1638 100364 012737 000002 001140 MoV #2,8GDDAT R

1639 100372 104146 EMT 146

}gz? 100374 000137 101060 JMP A20T12 :

1642 ;vwwrews | OAD FIRST CHANNEL tawsnte

1643 100400 112777 000002 102236 14%: MOVB #(BIT,aCSR ;.CLEAR THE WORLD

1644 100406 012700 001000 MOV #1000,R0 ;SET UP DELAY

1645 100412 005300 1%: DEC RO ;DECREASE THE COUNT

1646 100414 001376 BNE 1$ JLOOP TILL = 0

1647 100416 012737 000001 001140 MOV #1,8GDDAT SJEXPECTED DATA

1648 100424 112777 000007 102770 MOVB #7,3AD2 ;LOAD CHANNEL

1649 100432 117737 100500 001142 MOVB a$BDADR,$BDDAT ;GET STATUS

1650 100440 122737 000001 001142 (MPB #1,$BDDAT ;ONLY ACTIVE BIT?

1651 100446 001410 BEQ 2% ;YES, BRANCH

1652 100450 005037 001140 CLR $GDDAT :SET UP GOOD DATA

1653 100454 105737 001142 TST8 $BODAT ;IS ALL CLEAR ?

1654 100460 (01403 BEQ 2$ :YES, BRANCH

1655 100462 104122 EMT 122

1656 100464 000137 101060 JMP A20T12 ;GO TO NEXT TEST

b X



LMAIN. MACRO M1113  12-AUG-82 09:59 PAGE 124 SEQ
A20 LOGIC TESY
1659 ;wwrnenn | QAD SECOND CHANNEL wrawwns
1660 100470 112777 (0007 102724 2%: MOv8 #7,9AD2 . LOAD CHANNEL
1661 100476 117737 100434 001142 MOVB o$8DADR,$BDDAT ;GET STATUS
1662 100504 122737 000201 (01142 (MPB #201,8BODAT ;ACTIVE & BUSY
1663 100512 001412 BEQ 3% ;YES, BRAN(CH
1664 100514 012737 000200 001140 MOV #200,8GDDAT ;SET UP GOOD DATA
1665 100522 122737 000200 001142 CMPB #200,$BDDAT ;ONLY BUSY ?
1666 100530 001403 BEQ 3% ;YES, BRANC(H
1667 100532 104124 EMT 124
}ggg 100534 000137 101060 JMP A20T1¢ ;G0 TO NEXT TEST
1670 ;ewwwenx | QAD THIRD CHANNEL #ewtnne
1671 100540 112777 000007 102€54 3%: MOVB #7,3AD2 ;LOAD CHANNEL
1672 100546 117737 100364 001142 MovBe a$BDADR,$BDDAT ;GET STATUS
1673 100554 122737 000205 001142 (MPB #205,9BDDAT ;ACTIVE,BUSY,R ERROR ONLY?
1674 100562 001412 BEQ (% ;YES, BRAN(CH
1675 100564 012737 000204 001140 MOV #204 ,$GDDAT ;SET UP GOOD DATA
1676 100572 122737 000204 001142 (MPB #204,$BDDAT ;BUSY § ERROR ?
1677 100600 001403 BEQ 33 ;YES, BRANCH
1678 100602 104130 EMT 130
12;3 100604 000137 101060 JMP A20T12 ;GO TO NEXT TEST
1681 ;uetennnnn | OAD FOURTH CHANNEL xtsteet
1682 100610 112777 000007 102604 4%: MovB #7,3AD2 :LOAD CHANNEL
1683 100616 117737 100314 001142 MOvVB a$BDADR ,$BDDAT ;GET STATUS
1684 100626 122737 000205 001142 (MPB #205,$BDDAT ;ACTIVE ,BUSY & ERROR ONLY?
1685 100632 001412 BEQ 5% ; YES ,BRANCH
1686 100634 012737 000204 Q01140 MOV #204 ,8GDDAT :SET UP GOOD DATA
1687 100642 122737 000204 001142 (MPB #204 ,$BDDAT ;BUSY & ERROR ?
1688 100650 001403 BEQ 5% :YES., BRANCH
1689 100652 104131 EMT 131
}23? 100654 000137 101060 JMP A20T1?2 ;GO TO NEXT TEST
1692 ;ewwenss CHECK THAT C BIT REALLY DOES CLEAR wwwrene
1693 100660 112777 000002 101756 5%: MOvB #(BIT,aCSR ;CLEAR EVERYTHING
1694 100666 012700 001000 MOV #1000,R0 ;SET UP DELAY
1695 100672 005300 6% . DEC RO ;DECREASE COUNT
1696 100674 001376 BNE 6$ ;LOOP TILL = 0
1697 100676 105777 102522 TST8 aAD3 ;STATUS REG CLEAR ?
1698 100702 001413 BEQ ’$ ;YES, BRANCH
1699 100704 013737 003424 001136 MOV AD3, $BDADR :SET UP ERROR TYPEOUT
1700 100712 117737 102506 001142 MovBe 8ADS, $BDDAT ;SET UP ERROR TYPEOQUT
1701 100720 005037 001140 CLR $GDDAT ;SET UP ERROR TYPEOUT
1702 100724 104132 EMT 132
1703 100726 000137 101060 JMP A20T12 ;GO TO NEXT TEST
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1705

1706 100732 112777 (CJ0007 102462 7%: MOVB #7,3AD2 ;LOAD A CHANNEL

1707 1007640 132777 000004 102456 BIT8 #4,3AD3 ;ANY ERRORS ?

1708 100746 001414 BEQ 8% . NO,BRANCH

1709 100750 012737 000004 001140 MOV #4 ,$GDDAT ;SET UP ERROR TYPEOQOUT

1710 100756 117737 102442 001142 MOVB 3AD3,$BDDAT ;SET UP ERROR TYPEOUT

1711 100764 013737 003424 001136 MOV AD3,$BDADR ;SET UP ERROR TYPEOUT

1712 100772 104133 EMT 133

};}z 100774 000137 101060 JMP A20T12 ;GO TO NEXT TEST

1715 ;evnawen (HECK C BIT CLEARS AD3 wewxnax

1716 101000 112777 000002 101636 8S$: MovB #CBIT,aCSR ;CLEAR THE THING

1717 101006 012700 001000 MoV #1000,R0 ;SET UP DELAY

1718 101012 005300 9%: DEC RO ;DECREASE B8Y ONE

1719 101014 001376 BNE 9% ;LOOP TILL = O

1720 101016 105777 102402 TST8 ’dAD3 ;171003 = 0 ?

1721 101022 001413 BEQ 108 ;YES, BRAN(H

1722 101026 005037 001140 CLR $GDDAY ;SET UP GOOD DATA

1723 101030 013737 003424 001136 MOV AD3,$BDADR ;SET UP 171003

1724 101036 117737 100074 001142 Move ad$8DADR,$BDDAT ;SET UP BAD DATA

1725 101044 104135 EMT 135

};39 101046 000137 101060 JMP A20T12 ;GO TO NEXT TCST

1728 101052 000402 10%: BR A20T12

1729 101054 000137 100266 JMP A20T11 ;REPLACE ABOVE BRANCH WITH NOP TO LOOP
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101060 000004
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01062 012737 000047
1070 005037 001142
1074 005001
076 005002

004737 015526
112777 000002
012700 001000
005300
001376
110177 102274
004737 015526
127727 102266
001416
127727 102256
001412
117737 102246
013737 003424
012737 000001
104145

005000
012703 000001
004737 015526
137727 102210
001016
005300
001372
005303
001370
117737 102170
012737 000002
013737 003424
104146

004737 015526
127727 102140

127727 102130
7737 102120

737 000002
737 003424

001212

101532

000001
000000
001142

001136
001140

000002

000002
000003
001142

001140
001136

S AAZZ2Z22R2 2222200222220 0022220 00220 RRlRRRRRRRRRRRARdRRlR il

STST12-THIS TEST CHECKS THAT THE CHANNEL NUMBER WRITTEN CAN BE READ IN THE
;CONVERTED DATA CHANNEL BITS (4-7) OF ADDRESS THREE AFTER A (CONVERSION USING

;DUMB MODE.
: R1=DATA PATTERN
: R2=EXPECTED DATA

:ttttttt'tittttittiitttitfiittf'tt*ttttttii*tﬁt*iﬁt*ttﬁtttﬁttttﬁttittittﬁittiﬁti

A20T12:

I BE 2324282328232 R2202R22R2RR20RRRR2dRRRRRRdRRRRRRRRRA D)

T8T47: SCOPE

MOV #L7,$TESTN ;:SET TEST NUMBER IN APT MAIL BOX
CLR $BDDAT “SET THIS TO 0
CLR R1 “SET UP DATA PATTERN
CLR R2 “SET UP EXPECTED DATA PATTERN
1$: JSR PC,CNTRC SEXIT IF AC
MOVBE  #CBIT.aCSR “SET THE C BIT
MOV #1000, R0 ‘SET UP DELAY
2% DEC RO *DECREASE COUNT
BNE 2% *LOOP TILL = 0
MOVBE  R1,3AD2 “LOAD CHANNEL
JSR PC.CNTRC “GOTO MONITOR IF CNTRC
CMPB  @AD3.#1 *STATUS REG OK?
BEQ 3% *YES, BRANCH
CMPB  3AD3.4#0 *BUSY ONLY ?
BEQ 3$ *YES, BRANCH
MOVB  @AD3,$BDDAT *SETUP BAD DATA
MOV AD3 ., $BDADR “SETUP BAD ADDRESS
MOV #1,$GDDAT *SETUP GOOD DATA
EMT 145
3% CLR RO :SET UP 74MS DELAY
MOV #1,R3 “MORE SET UP
JSR PC.(NTRC *GOTO MONITOR IF CNTRC
48: BITB  aAD3,#2 ‘DONE BIT SET?
BNE 5% *YES, BRANCH
DEC RO *DECREASE COUNT
BNE 4$ SLOOP TILL = O
DEC R3 “DECREASE COUNT
BNE 4% “LOOP TILL = 0
MOVB  3AD3,$BDDAT “SETUP BAD DATA
MOV #2 ,$GDDAT *SETUP GOOD DATA
MOV ADS,$BDADR SSETUP BAD ADDRESS
EMT 146
5¢ JSR PC.CNTRC :GOTO MONITOR IF CNTRC
CMPB  aAD3,#2 “ANY OTHER BITS THAN DONE?
BEQ 6% *NO, BRANCH
CMPB  QAD3,#3 ‘DONE AND ACTIVE BITS ?
BEQ 63 SYES, BRANCH
MOVBE  @AD3,$BDDAT “SETUP BAD DATA
MOV #2 $GDDAT SSETUP GOOD DATA
MOV ADS.SBDADR *SETUP BAD ADDESS

EMT 147
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6%:

7%:

14%:

13¢:

8%:

9% :

10%:
11$:

(MPB @dAD2,R2
BEQ 4

MOVB adADZ ,$BDDAT
MOV ADZ2,$BDADR
MOV R2,$GDDAT
BIC #177400,$GDDAT
EMT 150

CLR $BDDAT
BITB #FBIT,aCSR
BEQ 14%

MOov8 alAR,SBODAT
(MPB $BODAT,ADO
BEQ 13%

ADD BASE ,$BDDAT
BISB #RBIT,aCSR
TSTB a$BDODAT

BR 7%

MOV IAR,$BDADR
CLR $GDDAT

EMT 140

MOVB #RBIT,aCSR
TST8 aAD3

JSR PC,CNTRC
MOVB oAD3,$BDDAT
BICB #1,8BDDAT
1ST8B $BDDAT

BEQ 8¢

CLR $GDDAT

MOV AD3,$BDADR
EMT 170

INC R1

CMP #20,R1

BEQ 10%

CMP #324 ,GBITE
BEQ 9%

CMP #7 ,R1

BEQ 10%

MOV R1,RZ2

ASL 94

ASL RZ

ASL R2

ASL RZ

ADD R1,R2

JMP 1%
JENRRANN CHECK C
MovB ¥CBIT,a(S
MOV #1000,R0
DEC RO

BNE 1%

JSR PC,CNTRC
TSTB 3AD3

BEQ 12%

CLR $GDDAT

SEQ 232

; INPUT (HANNEL=0UTPUT (HANNEL?

;YES, BRANC(CH
s SETUP
. SETUP
;SETUP

:CLEAR UPPER BYTE

;CLEAR THE WORD

sANY INTERRUPTS ?

;YES, BRAN(CH

; STORE ADDRESS

;CORRECT INTERRUPT ADDRESS ?

;YES, BRANCH

;MAKE NEXT ADDRESS
;PREPARE TO CLEAR

.00 IT
. TRY AGAIN

;SET UP BAD ADDRESS
: SHOULD BE ZERO

;CLEAR DEVICE

;00 IT

;GOTO MONITOR IF CNTRC

;IGNORE ACTIVE BIT
;ALL CLEAR ?
:YES, BRANCH

:MAKE NEXT PATTERN
;LAST PATTERN ?
:YES, BRANCH

:16 CHANNELS ?
;NO, BRANCH

:LAST PATTERN ?
;YES, BRAN(CH

;SAVE PATTERN

;SHIFT
;R2

A
;TIMES

;MAKE WORD COMPLETE
.DO SOME MORE

EIT CLEARS AD3 wtwnwnnne

;:CLEAR THE THING
;SET UP DELAY
;DECREASE BY ONE
;LOOP TILL = 0

;GOTO MONITOR IF CNTRC

;171003 = 0 2
;YES, BRAN(CH
;SET UP GOOD DATA
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1841 101630 013,37 003424 001136 MOV AD3,$BDADR ;SET UP 171003

1842 101€36 117737 (77274 001142 MOVB o$B8DADR,$BDDAT ;SET UP BAD DATA

}gzz 101646 104135 EMT 135

1845 101646 000402 12%: BR A20T13

1846 101650 000137 101060 JMP A20112 ;REP_ACE ABOVE BRANCH WITH NOP TO LOOP
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000002
001000

077342
000340
112556
000100

003442
000001
000002
101434
001142

000100
000201
003424

103546

103410
003442
000001
000100
002644
100546
000001

103546

001212

100736

100724
100720

100700

101444
101436
001142
000201

100634
001140
001136

100610

100560
001136
001142
003542
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SEQ 234

tt.itttt'ﬁQt."!i'Q'Q"""""'tt'ti'it.ttt*ﬁitttittttttttititti'tttt'.i'.tttt

STST13=THIS TEST CHECKS THAT THE CHANNEL NUMBERS WRITTEN ARE READ BACK IN THE
“CONVERTED DATA CHANNEL BITS (4=7) AFTER A CONVERSION IS DONE USING SMART MODE.
;THIS TEST USES THE INTERRUPT SYSTEM TO GATHER THE DATA.

'

RO=TEMPORARY
R3=ACTUAL DATA READ
R4=TEMPORARY

:t*ﬁtttittt'titt'.'it'tttt'fﬁ'tttﬁﬁ'ﬁttﬁtﬁtttittttt*tittQttttttttttt'ttttttt't't

A20T13:

';t!ttttttttttit*ttfi"ii.t'tit'tiﬁﬁﬁitﬁt.ttiittttttttt'ttttitttt

1ST50:

1%:
2%:

3% :
4%

SCOPE

MOV #50,8$TESTN ;.SET TEST NUMBER IN APT MAIL BOX
CLR $GDDAT ;SET UP GOOD DATA

CLR $BODAT ;SET UP BAD DATA

JSR PC,CNTRC JEXIT IF 4C

senwwnsx CLEAR EVERYTHING, SETUP TRAPS, ENABLE INTERRUPTS #ewwwes
MOvB #CBIT,aCSR CLEAR THE THING

MOV #1000.R0 ;SET UP DELAY

DEC RO :DECREASE COUNT

BNE 2% ;SCOPE TILL =0

MOV #]OTRAP ,@VECTO ;SET UP UNEXPECTED INTERRUPT
MOV #340,3aVECTOA ;SET TRAP PRIORITY TO 7

JSR PC,PRIO ;SET CPU PRIORITY TO ZERO

MovB #EBIT,aCSR ;ENABLE INTERRUPTS

;aewweaex [ OAD 2 CHANNELS, CHECK STATUS(AD3) werxwee
CLR IFLAG ;SET INTERRUPT FLAG = 0
MOvB #1,3AD2 ;LOAD 1ST CHANNEL #

MOvB #2,aAD2 :LOAD 2CD CHANNEL #

MOvB 9AD3,$BDDAT ;GET THE BYTE
CMPB $BDDAT, #201 ;BUSY, ACTIVE ONLY?
BEQ 3% ;YES, BRANCH

BICB #EBIT,aCSR
MOV #201,9GDDAT

;SHUT OFF INTERRUPTS
:SET UP GOOD DATA

Ea¥ ?g?.SBDADR ;LOAD ADDRESS NUMBER
JMP A20T14 ;ABORT TEST
;eteneen WAIT FOR INTERRUPT #1 sxvenax
MOV #400%,3VECTO ;SET UP TRAP VECTOR
CLR R& ;SET UP DELAY
1ST IFLAG *ANY INTERRUPTS OCCUR ?
BNE 5% ;YES, BRANCH
su8 #1,R4 ;DECREASE THE COUNT
BNE (% ;LOOP TILL = O

BICB #EBIT,aCSR ;DISABLE INTERRUPTS
MOV (SR,$BDADR ;SET UP ADDRESS
MOvB adCSR,$BDDAT ;SAVE (SR

MOV #1,ACOUNT : INTERRUPT NUMBER
EMT 205

JMP A20T14 ;ABORT TEST
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1899 ceswsnss CHECK RECV'D DATA seseens
1900 102114 012777 C?7342 100526 5%: MOV #IOTRAP,BVECTO :SET UP UNEXPECTED INTERRUPT
1901 102122 122703 000022 (MPB  #22,R3 SCHANNEL DATA 0K ?
1902 102126 001416 BEQ 10 *YES, BRANCH
1903 102130 142777 000100 100506 BICB  #EBIT,aCsSR “SHUT OFF INTERRUPTS
1904 102136 010337 001142 MOV R3, $BODAT *BAD DATA
1905 102142 012737 000022 001140 MOV #22,8GDDAT :SAVE GOOD DATA
1906 102750 013737 003422 001136 MOV AD2 . $BDADR “SET UP ADDRESS
1907 102156 104152 EMT 152
}ggg 102160 000137 103546 JMP A20T14 -ABORT TEST
1910 sexnnwwwn | OAD 2 CHANNELS, CHECK STATUS(AD3) werenen
1911 102164 005037 003442 108 : CLR 1FLAG ‘RESET INTERRUPT FLAG
1912 102170 112777 000003 101224 MOVB  #3.3AD2 “LOAD 3RD CHANNEL #
1913 102176 112777 000004 101216 MOVB  #4.aAD2 "LOAD 4TH CHANNEL #
1914 1022064 117737 101214 001142 MOVB aAD3,8BDDAT :SAVE THE DATA
1915 102212 123727 001142 000201 CMPB  $BDDAT, #201 “BUSY, ACTIVE ONLY?
1916 102220 001414 BEQ 118 ‘YES, BRANCH
1917 102222 142777 000100 100414 BICB  #EBIT,aCSR ‘SHUT OFF INTERRUPTS
1918 102230 012737 000201 001140 MOV #201,$GDDAT :
1919 102236 013737 003424 001136 MOV AD3,$BDADR ;SET UP ADDRESS NUMBER
1920 102244 104153 EMT 153
133; 102246 000137 103546 JMP A20T14 :ABORT TEST
1923 svewnnne YAIT FOR INTERRUPT #2 wantren
1924 102252 012777 103410 100370 11%: MOV #4008,aVECTO  ;SET UP TRAP VECTOR
1925 102260 005004 CLR R4 “SET UP DELAY
1926 102262 005737 003442 12%: TST IFLAG ;ANY INTERRUPTS OCCUR ?
1927 102266 001022 BNE 138 *YES, BRANCH
1928 102270 162704 000001 SUB #1,R4 “DECREASE THE COUNT
1929 102274 001372 BNE 12% “LOOP TILL = 0
1930 102276 142777 000100 100340 BICB  WEBIT,aCSR ‘DISABLE INTERRUPTS
1931 102304 013737 002644 001136 MOV CSR,$BDADR “SET UP ADDRESS
1932 102312 117737 100326 001142 MOVB  @CSR,SBDDAT *SAVE CSR
1933 102320 012737 000002 003542 MOV #2,ACOUNT *INTERRUPT NUMBER
1934 102326 104205 EMT 205
}ggz 102330 000137 103546 JMP A20T14 :ABORT TEST
1937 swexsxnt CHECK RECV'D DATA seneses
1938 102334 012777 077342 100306 13%: MOV XIOTRAP.BVECTO :SET UP UNEXPECTED INTERRUPT
1939 102342 122703 000044 CMPB  #44,R3 :CHANNEL DATA OK ?
1940 102346 001416 BEQ 20$ *YES, BRANCH
1941 102350 142777 000100 100266 BICB  #EBIT.aCSR *SHUT OFF INTERRUPTS
1942 102356 010337 001142 MOV R3.$BDDAT *BAD DATA
1943 102362 012737 000044 001140 MOV #44 , SGDDAT *SAVE GOOD DATA
1944 102370 013737 003422 001136 MOV AD2 . $BDADR “SET UP ADDRESS
1945 102376 104154 EMT 154
1946 102400 000137 103546 JMP A20T14 :ABORT TEST
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20$%:

c1%:
22%:

23%:

30%:

SEQ
;ewennnnw | OAD A CHANNEL, CHECK STATUS(AD3) #ttwawes
CLR [FLAG JRESET INTERRUPT FLAG
MOvB #5,3AD2 ;LOAD S5TH CHANNEL #
MovB 3AD3,$BDDAT ;GET THE BYTE
CMPB $BDDAT,#201 ;BUSY, ACTIVE ONLY?
BEQ 219 JYES, BRANCH
BI(B #EBIT,aCSR :SHUT OFF INTERRUPTS
MOV #201,8GDDAT ;SET UP GOOD DATA
gg¥ ?gg.SBDADR ;LOAD ADDRESS NUMBER
JMP A20T14 ;ABORT TEST
;rerevewntr WAIT FOR INTERRUPT #3 wasnwen
MOV #4008 ,a9VECTO JSET UP TRAP VECTOR
CLR R4 JSET UP DELAY
TST IFLAG ;ANY INTERRUPTS OCCUR ?
BNE 23% ;YES, BRANCH
suB #1,R4 ;DECREASE THE COUNT
BNE 22% ;LOOP TILL = 0
BI(B #EBIT,aCSR ;DISABLE INTERRUPTS
MOV CSR,$BDADR ;SET UP ADDRESS
MOVB oCSR,$BDDAT ;SAVE (SR
MOV #3,ACOUNT JINTERRUPT NUMBER
EMT 205
JMP A20T14 ;ABORT TEST
;eevenwrt CHECK RECV'D DATA waswtww
MOV #I0TRAP,aVECTO SET UP UNEXPECTED INTERRUPT
(MPB #65,R3 ;s CHANNEL DATA 0Ok ?
BEQ 30% ;YES, BRANCH
BI(B #EBIT,aCSR ;SHUT OFF INTERRUPTS
MOV R3,$BODAT ;BAD DATA
MOV #65,$GDDAT :SAVE GOOD DATA
MOV ADZ2,$BDADR ;SET UP ADDRESS
EMT 156
JMP A20T14 ;ABORT TEST
IRERANNRY CHECK STATUS(ADS) I ZT X2 L
CLR IFLAG JRESET INTERRUPT FLAG
MOVB adAD3,$BDDAT JGET THE BYTE
(MPB $BDODAT , #1 JACTIVE ONLY?
BEQ 319 ;YES, BRANCH
8I(8 #EBIT,aCSR JSHUT OFF INTERRUPTS
MOV #1,8GDDAT ;SET UP GOOD DATA
MOV AD3,$8DADR ;LOAD ADDRESS NUMBER
EMT 157
JMP A20T14 ;ABORT TEST
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1997
1698
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
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2027
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2039
2040
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012777
005004
005737
001022
162704
001372
162777
013737
117737
012737
104205
000137

012777
122703
001416
162777
010337
012737
013737
104160
000137

012777
005004
005737
001022

173410
0034472
000001
000100
002644
077710
000004
103546
077342
000105
000100
0011472
000105
003422
103546
003442
100372
001142
000100
000001
003424

103546

103410
003442
000001
000100
002644
077504
000005

103546

077752

077722
001136
001142
003542

077670

077650

001140
001136

001142
000001

077572

001140
001136

077546
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31s:
32%:

33%:

40%:

41%:
42%:

SEQ

sexanese WALT FOR INTERRUPT #4 tenenee

MOV #400%,aVECTO ;SET UP TRAP VECTOR
CLR R& JSET UP DELAY

TST IFLAG JANY INTERRUPTS OCCUR ?
BNE 33% ;YES, BRAN(CH

SuB AL ;DECREASE THE COUNT
BNE 329% ;LOOP TILL = 0

BI(8B #EBIT,aCSR sDISABLE INTERRUPTS
MOV CSR,$BDADR ;SET UP ADDRESS

MOvVB a(SR,$BDDAY ;SAVE (SR

MOV #4 ,ACOUNT JINTERRUPT NUMBER

EMT 205

JMP A20T14 ;ABORT TEST

;rewwnnrn CHECK RECV'D DATA tenaxwn

MOV #IOTRAP,QVECTO ;SET UP UNEXPECTED INTERRUPT
(MPB #105,R3 ;CHANNEL DATA 0K ?
BEQ 40% :YES, BRANCH

BI(CB #EBIT,aCSR ;SHUT OFF INTERRUPTS
MOV R3,$BDDAT ;BAD DATA

MOV #105,8GDDAT ;SAVE GOOD DATA

MOV AD2,$BDADR ;SET UP ADDRESS

EMT 160

JMP A20T14 ;ABORT TEST

sevewennsr CHECK STATUS(ADZ) wennnwe

(LR 1FLAG sRESET INTERRUPT FLAG
MOVB 8AD3,$BDDAT ;SAVE THE DATA

(MPB $BDDAT , #1 ;s ACTIVE ONLY?

BEQ 418 ;YES, BRANCH

BI(B #EBIT,a(CSR sSHUT OFF INTERRUPTS
MOV #1,8GDDAT :

gg¥ ?g?.SBDADR ;SET UP ADDRESS NUMBER
JMP A20114 ;ABORT TEST

sexxwanr WAIT FOR INTERRUPT #5 wrtanus

MOV #4008 ,aVECTO ;SET UP TRAP VECTOR
(LR R4 :SET UP DELAY

TST [FLAG ;ANY INTERRUPTS OCCUR ?
BNE 43% ;YES, BRANC(CH

SUB #1,R4 ;DECREASE THE COUNT
BNE 2% ;LOOP TILL = 0

BI(B #EBIT,a(SR ;DISABLE INTERRUPTS
MOV CSR,$BDADR ;SET UP ADDRESS

MOvVB oCSR,$BDDAT ;SAVE (SR

MOV #5 ACOUNT ;INTERRUPT NUMBER

EMT 205

JMP A20T14 ;ABORT TEST
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001410
005037
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001411
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001367
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013737
104204
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005300
001376
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013737
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(77342
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103546
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000002
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077464

001140
001136

001142

001142

001136

001142

001136

077306

D
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43%:

50%:

60%:
61¢:

62%:

SEQ

;resnnne (HECK RECV'D DATA wennene
MOV #IOTRAP @VECTO SET UP UNEXPECTED INTERRUPT
(MPB #125,R3 ; CHANNEL DATA 0K ?

BEQ 508 “YES, BRANCH

MOV R3,$BODAT :BAD DATA

MOV #1255 ,$GODAT *SAVE GOOD DATA

MOV AD2.$BDADR “SET UP ADDRESS

EMT 162

JMP A20T14 :ABORT TEST

sevevane CHECK STATUS(AD3) teesess

CLR IFLAG :RESET INTERRUPT FLAG
MOVB  @AD3,S$BDDAT “SAVE THE DATA

ST $BDDAT “ALL CLEAR ?

BEQ 60% :YES, BRANCH

CMP #1,$BDDAT CACTIVE SET 2

BEQ 55% SYES, BRANCH

CLR $GODAT :

MOV AD3,$BDADR SSET UP ADDRESS NUMBFR
EMT 163

JMP A20T14 :ABORT TEST

;eweeesest CHECK ACTIVE CLEARS AFTER DELAY ##ssses
CLR R SSET UP DELAY

MOYB  @AD3,$BDDAT :SAVE STATUS

ST $BDDAT “STATUS NOW CLEAR ?
BEQ 60$ *YES, BRANCH

SUB #1 Ré :COUNT DOWN

BNE 56§ “LOOP TILL ZERO

CLR $GDDAT ;

MOV AD3.$BDADR *SET ADDRESS

EMT 204

;esesess CHECK C BIT CLEARS AD7 wwness
MOVB  #CBIT,a(SR :CLEAR, THE THING

MOV #1000,R0 :SET UP DELAY

DEC RO :DECREASE BY ONE

BNE 61% ;LOOP TILL = 0

JSR PC,CNTRC .GOTO MONITOR IF CNTRC
TSTB @AD3 ;171003 = 0 ?

BEQ 629 ;YES, BRANCH

CLR $GDDAT :SET UP GOOD DATA

MOV AD3,$BDADR ;SET UP 171003

MOvB a$BDADR,$BDDAT ;SET UP BAD DATA

EMT 16

BR A20T14

JMP A20T13 ;REPLACE ABOvVE BRAN(H W]TH NOP TO LOOP
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2097 seevvene [NTERRUPT MANDLER tveenne
2098 103410 005237 (23442 400%: INC [FLAG ;SET INTERRUPT OCCURED
2099 103414 401%:

103414 013737 002636 (03446 MOV K,ZLOOP

103422 005037 003444 6£5%: CLR YLOOP JWALT

103426 005237 003446 6463 : INC YLOOP

103432 023727 003444 000001 (MP YLOOP,#1

103640 001372 BNE 64%

103442 005337 003446 DEC L00P

103446 001365 BNE 65%
2100 103450 132777 000200 077166 BIT8B #FBIT,aCSR ;ANY INTERRUPTS ?
2101 103456 001001 BNE «02% :YES, BRANCH
2102 103460 000002 RTI
2103 103462 005037 003502 402%: CLR TEMP ;START FROM SRAT(H
2106 103466 117737 077154 003502 MOVB alAR,TEMP :STORE ADDRESS
2105 103474 123737 003502 003416 (MPB TEMP,ADO :CORRECT INTERRUPT ADDRESS ?
2106 103502 001411 BEQ 403% ;YES, BRANCH
2107 103504 063737 002660 003502 ADD BASE , TEMP :MAKE NEXT ADDRESS
2108 103512 152777 000001 077124 BISB #RBIT,a(SR ;PREPARE TO rLEAR
2109 103520 105777 077756 TSTB aTEMP ;00 IT
S}}? 103524 000733 BR 401% :TRY AGAIN
2112 103526 117703 077670 403%: MOvVB @8ADZ,R3 :GET CONVERTED C(HANNEL
2113 103532 152777 000001 077104 BISB #RBIT,a(SR :SET UP TO CLEAR
2114 103540 105777 077660 TSTB aAD3 ;D0 IT
2115 103544 000002 RT]
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2117 ."..'."".'QQ'Q".".'Q'Q'Q"Q'.Q.QQ'.""Q'Q'.'tt..'t."ii"'.t".."'..."'.’
2118 cTST14=THIS TEST CHECKS FOR A DATA OQVER RUN CONDITION BY LOADING TWwO CHANNELS AND
2119 :NOT READING THE FIRST CHANNEL LOADED UNTIL THE SECOND ONE HAS BEEN CONVFRTED.
2120 "".'Q"'iﬁ.'ﬁ.‘."..f.'."""t'.l.".t"'"t.'.i.t.i'i...'..QQQ..Q'Q..Q..'Q.Q'
2121
2122 103546 A20T14:
";iiQ.Q‘tﬁ"t...ﬁ't""t'tt'"1"".t"tt.titi.it'tﬁtt't...t't'ﬁt
103546 090004 TSTS1:  SCOPE
103550 012737 000051 (01212 MOV #51,8TESTN ;.SET TEST NUMBER [N APT MA[L BOX
2123 103556 005037 001142 CLR $BDDAT ;CLEAR THIS LOCATION
S}Sé 103562 004737 015526 JSR PC,CNTRC JEXIT IF AC
2126 103566 112777 000002 077050 mMove #(BIT,a(CSR ;CLEAR THE WORLD
2127 103574 012700 001000 MOV #1000,R0 ;SET UP DELAY
2128 103600 005300 1%: DEC RO ; COUNT DOWN
S}%g 103602 001376 BNE 1% ;LOOP TILL = O
2131 103604 112777 000001 077610 MOVB #1,aAvc ;LOAD 1ST CHANNEL
2132 103612 112777 000002 077602 MOvB #2,3AD2 ;LOAD 2ND CHANNEL
2133 103620 005000 (LR RO ;SET COUNT = 0
2134 103622 132777 000002 077574 2%: B!78 #BIT1,3AD03 ;DONE BIT SET ?
2135 103630 001024 BNE 4% .YES, BRANCH
2136 103632 005300 DEC RO ;DECREASE COUNTT
2137 103634 001372 BNE 2% ;LOOP TILL = 0
2138 103636 004737 015526 JSR PC,CNTRC :GOTO MONITOR IF CNTRC
2139 103642 012737 000002 001140 MOV #2 ,3GDDAT
21640 103650 117737 077550 0071142 MOVB 3AD3, SBDDAT
2161 103656 013737 003424 001136 MoV AD3 $BDADR
2142 103664 042737 177775 001142 BIC #177775,$BDDAT  ; IGNORE OTHER BITS
5142 103672 104164 EMT 164
4
2145 103674 004737 015526 JSR PC,CNTRC ;GOTO MONITOR IF (NTR(
2146 103700 005000 (LR RO JRESET THE COUNT
2147 103702 117737 077516 001142 4%: MOVB aAD3,$BDDAT ;GET THE DATA
2148 103710 022737 000012 001142 (MP #12,3BDDAT ;DATA OVER AND DONE
21649 103716 001411 BEQ 5% ;YES, BRANCH
2150 103720 005300 DEC RO ;DECREASE THE COUNT
2151 103722 001367 BNE (s ;KEEP TRYING
2152 103724 013737 003424 001136 MOV AD3,SBDADR
2153 103732 012737 000012 001140 MOV #12,8GDDAT
S}gé 103740 104165 EMT 165
2156 103742 17737 Q77454 Q01142 S%: MOVB aADZ,$BDDAT ;SAVE THE DATA
2157 103750 122737 000022 001142 (MPB #22,$BDDAT sCHANNEL #'S INTACT?
2158 103756 001407 BEQ 6$ ;YES, BRAN(CH
2159 103760 013737 003422 001136 MOV ADZ2,$BDADR :
2160 103766 012737 000022 001140 MOV #22 ,3GDDAT
2161 103774 104166 EMT 166
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2163 103776 112,77 000001 076640 6%: MOvB #RBIT,a(SR ;CLEAR THE CONDITION

2164 104004 105777 (77414 TST8 aAD3 ;00 IT

2165 104010 004737 015526 JSR PC,CNTRC .GOTO MONITOR If CNTR(

2166 104014 117737 077404 001142 MOVB 3AD3,$BDDAT ;GET THE DATA

2167 104022 105737 001142 TST8 $BDDAT ;ALL CLEAR?

2168 104026 001406 BEQ ’$ ;YES, BRANCH

2169 104030 013737 003424 001136 MOV AD3,$BDADR :

2170 104C36 005037 001140 CLR $CDDAT .

S};; 104042 104167 EMT 167

2173 ;xewnesn CHECK ( BIT CLEARS AD3 twwnwen

21764 106044 112777 000002 076572 7%: mMovs #(BIT,aCSR ;:CLEAR THE THING

2175 104052 012700 001000 MOV #1000,R0 ;SET UP DELAY

2176 104056 005300 8%: DEC RO ;DECREASE BY ONE

2177 104060 001376 BNE 8% ;LOOP TILL = 0

2178 104062 004737 015526 JSR PC,CNTRC 2GOTO MONITOR IF CNTRC

2179 106066 105777 077332 TST8 dAD3 ;171003 = 0 ?

2180 104072 001411 BEQ 9% ;YES, BRANCH

2181 104074 005037 001140 CLR $GDDATY ;SET UP GOOD DATA

2182 104100 013737 003424 001136 MOV AD3,$B8DADR ;SET UP 171003

2183 104106 117737 075024 001142 MOvB o$BDADR,$BODAT ;SET UP BAD DATA

g}gg 104114 104135 EMT 135

2186 104116 000207 9%: RTS PC

2187 104120 000137 103546 JMP A20T14 ;REPLACE ABOVE WITH NOP TO LOOP
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2239
2240

2245

.SBTTL A020 CALIBRATION/MANUAL ROUTINE
ttttﬁttﬁtQtttttttt't't'itttttttittttttttttttttttttttttttttttﬁtttt!t't'ttttt'ttt
AOZO CALIBRATION ROUTINE~= THIS ROUTINE IS BASICALLY IN TWO PARTS. ONE PART IS
USED FOR MANUAL OBSERVATION OF DATA; AND THE OTHER FOR CALIBRATION.

.THE CAL IBRATION/MANUAL ROUTINE WILL DO GROUPS OF 32 CONVERSIONS ANY CHANNEL AND
'PRINT THE RESULTS.

“THE OFFSET MUST BE CALIBRATED BEFORE CALIBRATING THE GAINS. THE VOLTAGE SOURCE
USED WILL DETERMINE THE ACCURACY OF THE CALIBRATION.

,UHENEVER ERROR MESSAGES ARE PRINTED THE AVERAGE IS MEANINGLESS.
SREFER TO THE MANUAL FOR SWITCH SETTINGS ABOUT THE CHANNELS AND GAINS.
:THE OFFSET MUST BE CALIBRATED AT THE HIGHEST GAIN (LOWEST FuULL SCALE RANGE).

STHE CALIBRATIONS MAYBE DONE IN ONE OF TWO WAYS: THROUGH THE BERG CONNECTOR OR
“8Y APPLING A VOLTAGE DIRECTLY TO TP1RTP2. ALWAYS PEMOVE THE CUSTOMERS BERG
CABLE BEFORE CONNECTING THE VOLTAGE SOURCE.

TYPING CONTROL C WILL CAUSE A RETURN TO THE TIONITOR.

;TYPING CONTROL A WILL CAUSE THE CALIBRATION ROUTINE TO RESTART.
: CHANNEL#=TEMP1 VALUE=TEMP?2

:GCODE=TEMP3 ERRORS=TEMP4

;AVERAGE=TEMPS OFFSET=R0

"tlttlt.i"tttt*ttf"i't'ﬁ"t'i‘itﬁiititttt‘lttttiﬁttttiﬁtttttti'ti!Qttt't"tt'ti'

.REM X
A20CAL--A020 FIELD CALIBRATION ROUTINE
; SET CBIT TO CLEAR WORLD
SET UP TIMEOUT VECTOR
:  CALL ADSET (SET UP ADDRESSES)
20%: :  REPEAT
: IF (USING TP1 £1P2)
: : : THEN SET DBIT
30¢: : : IF ADJUST OFFSET
: ¢ : THEN
CALL 500% (GET CHANNEL #)
VALUE=0
TYPE REHOVE CUSTOMER CABLE AND INPUT 0.0V
: PRESS A KEY WHEN READY.
: : : : CALL CALRTN (CONVERSION ROUTINE)
40$%: L IF CALIBRATE GAIN
o THEN
CALL 500% (GET CHANNEL #)
TYPE SELECT VOLTAGE TO CALIBRATE FROM TABLE
ég?E'QEHOVE CUSTOMER CABLE AND PRESS KEY WHEN READY
OFFSET=(6*X)=6
VALUE=CALTAB(OFFSET)
TOL=CALTAB+2(OFFSET)
TYPE MESSAGE CALTAB+4(QFFSET)
Do CALL CALRTN (CONVERSION ROUTINE)
50¢: - lF MANUAL PART
: ¢ : THEN
CALL SCO%
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2246 P VALUE=-1

2247 : : ¢ CALL CALTRN

2248 : UNTIL (CONTROL C) OR (CONTROL A) OR (CONTROL 2)

2249 END A20CAL

2250

2251 A020-GETS A (HANNEL #

2252 500%: : REPEAT

2253 : : GET CHANNEL#

2254 : : GET GCODE

2255 : : IF GCODE=304

2256 : : : THEN X=17

2257 : : : ELSE x=7

S%gg : UNTIL (CHANNEL# <=X)

2260 CALRTN=--CONVERSION_ROUTINE

2261 300¢%: ; REPEAT™

2262 : : LOAD CHANNEL #

2263 : : CALL LDTABL (PO 32 CONVERSIONS)

2264 : : SAVE ERRORS

2265 : : IF SWR BIT13=0

2266 : ::  THEN (PRINT OUT RESULTS)

2267 : : : : CALL AVERG (FIND AVER/GE)

2268 : : : : TYPE AVERAGE

2269 : : : : CALL TYPERR (TYPE ANY ERRORS)

2270 : : : : IF AVERAGE=VALUE

2271 : : : THEN TYPE BELL

2272 310%: . UNTIL (CONTROL () OR (CONTROL A)

gg;z END CONVERSION_ROUTINE

2275 TMOUT===TIMEQUT TRAPS HERE

2276 400¢%: ; CLEAN STACK

2277 : TYPE (TIMEOUT OCCURED HERE)

2278 : TYPOC PC

2279 : JMP T0O START

2280 END TIMEOUT
2281 X
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2283 seewenne CALIBRATION VALUES ttentne

2284 :VALUE TOL. MESSAGE

2285 104126 037200 000001 104440 CALTAB: $7200, 1, 1% 251.200v

2286 104132 037200 000001 104455 37200, 1, 2% :50.000v

2287 104140 006200 000001 104472 6200 1. 3% ;51.200v W/0 FS PRECISIO N SOURCE

2288 106146 006315 000001 104507 6315, 1. 4% :50.000v W/0 FS PRECISION SOURCE

2289 104154 037200 000001 105245 37200, 1, 33% :25.600V

2290 104162 037200 000001 105262 37200, 1, 34% :25.000v

2291 104170 014400 000001 105277 164400, 1., 35¢ :25.600v W/0 FS PRECISION SOURCE

2292 104176 014632 000001 105314 14632, 1, 36% :25.000v W/0 FS PRECISION SOURCE

2293 104204 037200 000001 104524 37200, 1, 5% .;20.480V

2294 104212 037200 000001 104541 37200, 1, 6% :20.000v

2295 104220 017500 000001 104556 17500, 1, 7% ;20.480v W/0 FS PRECISION SOURCE

2296 104226 020000 000001 104573 20000, 1, 10% ;20.000vV W/0 FS PRECISION SOURCE

2297 1042346 037200 000001 104610 37200, 1, 1% :10.240v

2298 104242 037200 000001 104625 37200, 1, 128 ;10.000v

2299 104250 037200 000001 104642 37200, 1, 13$ ;5.1200v

2300 104256 037200 000001 104657 37200, 1, 14% :5.0000v

2301 1062646 037200 000001 105331 37200, 1, 37% ;2.5600v

2302 104272 037200 000001 105346 37200, 1, 40% :2.5000V

2303 104300 037200 000001 104674 37200, 1. 15% :2.0480V

2304 104306 037200 000001 104711 37200, 1, 16% .2.0000v

2305 1043164 037200 000001 104726 37200, 1, 17% ;1.0240V

2306 104322 037200 000001 104743 37200, 1, 20% :1.0000V

2307 104330 037200 000001 105363 37200, 1, 41% :500.0Mv

2308 104336 037200 000001 105404 37200, 1, 42% ;482.8Mv

2309 104344 037200 000001 104761 37200, 1, 21% ;204 .80Mv

2310 104352 037200 000001 105003 37200, 1, 22% ;200.00MV

2311 104360 037200 000001 105025 37200, 1, 23% ;102.40Mv

2312 104366 037200 000001 105047 37200, 1, 24% ;100.00Mv

2313 1064374 037200 000001 105071 37200, 1, 25% :51.200My

2314 1064402 037200 000001 105113 37200, 1, 26% 50.000My

2315 104410 037200 000002 105135 37200, 2. 27% 20.480My

2316 104416 037200 000002 105157 37200, 2. 30% ;20.000MV

2317 104424 037200 000004 105201 37200, &, 31 :10.240MV

gg}g 104432 037200 000004 105223 37200, &, 32% ;10.000Mv

2320 sxtanran ASCI] MESSAGES wwwrxnnr

2321 104440 065 060 056 1%: .ASCIZ /50.000 vOLTS/

2322 104455 064 070 056 28: LASCIZ /48.828 VvOLTS/

2323 104472 061 060 056 3%: LASCIZ /710.000 vOLTS/

2324 104507 061 060 056 48%: LASCIZ 710.000 VOLTS/

2325 104524 062 060 056 5§: LASCIZ 7/20.000 VOLTS/

2326 104541 061 071 056 6§: LASCIZ /19.531 VOLTS/

2327 104556 061 060 056 78: .ASCIZ /710.000 VOLTS/

2328 104573 061 060 056 10%: .ASCIZ /10.000 VOLTS/

2329 104610 061 060 056 11%: .ASCIZ 710.000 VOLTS/

2330 104625 071 056 067 12%: LASCIZ /9.7656 VOLTS/

2331 104642 065 056 060 13%: .ASCIZ /5.0000 VOLTS/

2332 104657 064 056 070 14%: LASCIZ /4.8828 VOLTS/

2333 104674 062 056 060 15§: LASCIZ /2.0000 VOLTS/

2334 104711 061 056 071 16%: LASCIZ /1.9531 VOLTS/

2335 104726 061 056 060 17%: .ASCIZ /1.0000 vOLTS/

2336 104743 060 056 071  20%: LASCIZ /70.97656 VOLTS/

2337 104761 062 060 060 21%: .ASCIZ 7200.00 MILLIVOLTS/

2338 105003 061 071 065 22%: ASCIZ /195.31 MILLIVOLTS/

2339 105025 061 060 060 23%: ASCIZ /100.00 MILLIVOLTS/
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2340 105047 u?1 067 056 248%: JASCIZ /97.656 MILLIVOLYS/
2341 105071 065 060 056 25§: LASCIZ /50.000 MILLIVOLTS/
2362 105113 064 070 056 26%: .ASCIZ /48.828 MILLIVOLTYS/
2343 105135 062 060 056 27§: LASCIZ 720.000 MILLIVOLYS/
2344 105157 061 071 056 30%: LASCIZ 719.531 MILLIVOLTS/
2345 105201 061 060 056 318: LASCIZ 710.000 MILLIVOLTS/
2346 105223 071 056 067 32%: JASCIZ /9.7656 MILLIVOLTS/
2347 105245 062 065 056 33$: LASCIZ 725.000 vOLTS/

2348 105262 062 064 056 34%: LASCIZ /724.414 VOLTS/

2349 105277 061 060 056 35%: .ASCIZ /10.000 vOLTS/

2350 105314 061 060 056 36%: .ASCIZ 7/10.000 vOLTS/

2351 105331 062 056 065 37%: LASCIZ /2.5000 vOLTS/

2352 105346 062 056 064 40%: LASCIZ 72,4414 VOLTS/

2353 105363 065 060 060 41%: LASCIZ /500.0 MILLIVOLTS/
2354 105404 064 070 070 42%: LASCIZ /488.28 MILLIVOLTS/
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AQ20 CALIBRATION/MANUAL ROUTINE

2357

2358

2359

2360

2361 105426 112777 000002
2362 105434 012737 001000
2363 105442 005337 003502
2354 105446 001375

2365

2366 105450 012737 111204
2367 105456 012737 000340
2368 105464 000404

2369

2370

2371

2372

2373 105466 104401 122576
2374 1056472 004737 015526
2375 105476 104401 110544
2376 105502 104406

2377 105504 022726 000131
2378 105510 001010

2379 105512 104401 122572
2380 105516 152777 000020
2381 105524 104401 110514
2382 105530 000407

2383

2384

2385

2386

2387

2388

2389

2390

2391 105532 142777 000020
2392 105540 004737 015526
2393 105544 104401 122576
2394 105550 104401 106260
2395 105554 104406

2396 105556 022726 000131
2397 105562 001015

2398 105564 104401 122572
2399 105570 004737 110702
2400 105574 005037 003576
2401 105600 104401 106366
2402 105604 104406

2403 105606 005726

2404 105610 004737 111014
2405 105614 000404

2406

075210
003502

000004
000006

075120

075104

A20CAL: MOVB #CBIT,aCSR

1%:

20%:
21%:

30%:

31%:

SEG 246

sheenswwe FIELD CALIBRATION ROUTINE #eeeeee
;=SET (BIT TO CLEAR WORLD

;=SET UP TIMEOUT VECTOR

;=CALL ADSET (SETY UP ADDRESSES)

;SET TO CLEAR THE DBUS

MOV #1000, TEMP sSET UP DELAY

DEC TEMP ;DECREASE THE COUNT
BNE 1% ;LOOP TILL ZERO

MOV #4008 ,ERRVEC ;SET UP TIMEOUT TRAP
MOV #340 ,ERRVEC+2  ;SET PRIORITY TO 7
BR 21% :

;=REPEAT

;==IF (USING TP1 &TP2)
,==~THEN SET DBIT

TYPE .NO$ ;TYPE 'NO'

JSR PC,CNTRC JEXIT IS CONTROL C

TYPE ,290% ;WILL YOU USE TP1 B TP2 ?
RDCHR ;GET A CHARACTER

(MP H'Y,(SP)+ ;A YES RESPONSE ?

BNE 30% ;NO, BRANCH

TYPE ,YESS ;TYPE 'YES'

B1S8 #DBIT,aCSR ;SET THE DBIT TO ISOLATE TP1 & TP?
TYPE ,289% ;SETTING D BIT

BR 31%

;==1F ADJUST OFFSET

;===THEN

;===--CALL 500% (GET CHANNEL #)

;====VALUE=0

;====TYPE REMOVE CUSTOMER CABLE AND INPUT 0.0V
e PRESS A KEY WHEN READY.

;====CALL CALRTN (CONVERSION ROUTINE)

BICB #DBIT,aCSR ;CLEAR THE D BIT

JSR PC,CNTRC SEXIT IS CONTROL C

TYPE .NO$ ;TYPE °'NO’

TYPE .200% ;D0 YOU WISH TO ADJUST OFFSET ?
RDCHR ;GET A CHARACTER

CMP #'Y,(SP)+ ;A YES RESPONSE ?

BNE 408 :NO, BRAN(CH

TYPE LYESS ;TYPE 'YES'

JSR PC,500% ;GET CHANNEL #

CLR TEMP2 ;SET UP A VALUE OF 0.0 VOLTS
TYPE .230% ; INPUT 0.0V

RDCHR ;WAIT FOR RESPONSE

TST (SP)+ ;CLEAN STACK Of CHARA(TER
égR zgi300$ :GO DO CONVERSIONS
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2408 :=1F CALIBRATE GAIN

2409 ;==THEN

24610 ;===CALL 500% (GET CHANNEL #)

2411 ;===TYPE SELECT VOLTAGE TO CALIBRATE FROM TABLE AND ENTER NUMBER

2412 ;===TYPE REMOVE CUSTOMER CABLE AND PRESS A KEY WHEN READY

24613 105616 004737 015526 40%: JSR PC,CNTRC ;1S CONTROL C

2614 105622 104401 122576 TYPE .NO$% :TYPE 'NO'

2415 105626 104401 106335 41%: TYPE ,210% ;D0 TOU WISH TO CALIBRATE GAIN?

26416 105632 104406 RDCHR JGET A CHARA(TER

2617 105634 022726 000131 CMP #'Y,(SP)+ :A YES RESPONSE

2418 105640 001160 BNE 50% :NO,BRANCH

2619 105642 104401 122572 TYPE LYESS :TYPE'YES'

2420 105646 004737 110702 JSR PC,500% :GET A CHANNEL NUMBER

2421 105652 104401 106465 TYPE ,240% :DISCONNECT AND PRESS KcY

26422 105656 104406 RDCHR ;

2423 105660 005726 TST (SP)+ :

26424 105662 1044017 001203 TYPE ,SCRLF

2425

2426

2427 ;=== GET #X

2428 ;===0FFSET=(6*X)=6

2429 :==<VALUE=CALTAB(OFFSET)

24630 ;===TOL=CALTAB+2 (OFFSET)

2431 ;~==TYPE MESSAGE CALTAB+4(OFFSET)

2632 ;===CALL CALRTN (CONVERSION ROUTINE)

24633 105666 104401 106600 46%: TYPE ,245% :PRINT CALIBRATION TABLE ?"'

2434 105672 104406 RDCHR :GET A CHARACTER

2435 105674 022726 000131 CMP #'Y,(SP)+ :A YES RESPONSE

2436 105700 001405 BEQ 47% ;YES, BRANCH

2437 105702 004737 015526 JSR PC,CNTRC ;CONTROL C ?

2438 105706 104401 122576 TYPE . NO$ ;NO

2439 105712 000404 BR 42%

2440 105714 104401 122572 47%: TYPE LYESS :TYPE'YES'

2441 105720 104401 1065652 TYPE L2418 :PRINT TABLE

2442 105724 1044017 110310 42%: TYPE ,245% ;"'ENTER NUMBER FROM TABLE''

2443 105730 104410 RDOCT ;

2444 105732 021627 000042 CMP (SP) ,#4. ;TOO LARGE ?

2445 105736 101404 BLOS 43% :NO,BRANCH

2446 105740 005726 TST (SP)+ ;CLEAR CHARACTER

2447 105742 1044017 110360 TYPE L2423 ;700 LARGE !

2448 105746 000747 BR 4L6% ;TRY AGAIN

2449 105750 022716 000001 43%: CMP #1,(SP) ;BELOW 1?

2450 105754 101404 BLOS 45% :NO,BRANCH

2451 105756 005726 TST (SP) + :CLEAR CHARACTER

2452 105760 104401 110360 TYPE ,242% ;ERROR T00 LOW

2453 105764 000740 BR 463 :

26"« 105766 012746 000006 45%: MOV #6.,-(SP) ;MULTIPLIER

2455 105772 004737 017644 JSR PC,a#$MULT sMULTIPLY

2456 105776 012600 MOV (SP)+,RO ;THE OFFSET

2457 106000 005726 TST (SP)+ ; IGNORE MSB

2458 106002 162700 000006 SUB #6,R0 :ADJUST FOR START OF 1

2459 106006 016037 104124 003576 MOV CALTAB(RO),TEMP?;

2460 106014 016037 104126 111220 MOV CALTAB+2(R0),CALTOL;

2461 106022 016037 104130 106052 MOV CALTAB+4 (R0O) ,448;PREPARE TO TYPE MESSAGE

2462 106030 104401 106036 TYPE ,65% ;;TYPE ASCIZ STRING

106034 000405 BR 648 ::GET OVER THE ASCIZ

::65%:  _ASCIZ <CR><LF>/INPUT /
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106050 648
2463 106050 104401 TYPE
2464 106052 000000 44%: 0 sMESSAGE ADDRESS
2465 106054 104401 106062 TYPE ,67% ;;TYPE ASCIZ STRING
106060 000415 BR 66% ::GET OVER THE ASCIZ
;:67%: JASCIZ / FOR AN AVERAGE VALUE OF /
106114 66%:
2466 106114 013746 003576 MOV TEMP2,~(SP) ;;SAVE TEMP?2 FOR TYPEOUT
106120 104402 TYPOC ::60 TYPE==OCTAL ASCIICALL DIGITS)
2467 106122 104401 106130 TYPE ,69% ::TYPE ASCIZ STRING
106126 000411 BR 68% ::GET OVER THE ASCIZ
::69%:  LASCIZ  <CR><LF>XTOLERANCE +/- X
106152 68%:
2468 106152 013746 111220 MOV CALTOL,=-(SP)
2469 106156 104403 TYPOS
2470 106160 001 .BYTE 1
2471 106161 000 .BYTE 0
2472 106162 104401 106170 TYPE L7118 ;s TYPE ASCIZ STRING
106166 000403 BR 70% ;:GET OVER THE ASCIZ
;o718 ASCIZ 7/ LSB/
106176 70%:
2473 106176 004737 111014 JSR PC,300%

N

PRI rEPPI>
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2475 ;==1F MANUAL PART

2476 :===THEN

2477 ;====CALL 500%

2478 ;====VALUE=~1

2479 ;====CALL CALTRN

2480 106202 004737 015526 50%: JSR PC,CNTRC JEXIT IS CONTROL C

2481 106206 104401 122576 TYPE .NO$ ;TYPE °'NO*

2482 106212 1044071 106314 51%: TYPE ,201% ;D0 MANUAL OPERATIONS ?

2483 106216 104406 RDCHR ;GET CHARACTER

2484 106220 022726 000131 CMP #'Y,(SP)+ ;A YES RESPONSE ?

2485 106224 001402 BEQ 52% ;YES, BRANCH

2486 106226 000137 105466 JMP 20% ;NO, BRAN(CH

2487 106232 104401 122572 52%: TYPE L,YESS :TYPE 'YES'

2488 106236 004737 110702 JSR PC,500% ;GET CHANNEL NUMBER

2489 106242 012737 177777 003576 MOV #=-1,TEMP? :NEVER GET TO THIS NUMBER

2490 106250 004737 111014 JSR PC,300% ;GO DO CONVERSIONS

gzg; 106254 000137 105476 JMP 21% :

W e
— 2D
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2494 sevennne MESSAGES reraner

SEQ 250

2495 106260 015 012 101 200%: LASCIZ  <15><12> WADJUST THE QFFSET [Y/N] »

2496 106314 015 012 115 201%: JASCIZ <15><12> #MANUAL [Y/N] 2»

2497 106335 015 012 103 210%:  .ASCIZ <15><12> #CALIBRATE GAIN [Y/N] &

2498 106366 015 012 122 230%:  .ASCIZ <15><12> /REMOVE CUSTOMER CABLE AND INPUT 0.0V, PRESS A KEY WHEN READY/

2499 106465 015 012 122 240%: JASCIDI  <15><12> /REMOVE CUSTOMER CABLE AND CONNECT VOLTAGE SOURCE/

2500 106547 054 040 120 .ASCIZ /, PRESS A KEY WHEN READY/

2501 106600 015 012 120 245%: LASCIZ <15><12> #PRINT CALIBRATION VOLTAGE TABLE [Y/N] 7#

2502 106652 015 012 012 241%: JASCIL <15><12><12> /VALUE VOL TAGE /

2503 106672 oM 011 on LASCIT /7 VALUE  VOL TAGE/

2504 106715 015 012 055 LASCIT <15><12> [emmemceeceea——- /

2505 106736 0 011 0N LASCII /F  eesscscc=cccc==- /

2506 106763 015 012 061 JASCILT <15><12> 71 51.200v/

2507 106776 011 011 011 LASCILD 7 23 2.0480v/

2508 107016 015 012 062 JASCILD <15><12> /2 50.000v/

2509 107031 011 oM 011 LASCIL 7/ 24 2.0000v/

2510 107051 015 012 063 ASCIT <155<12> %3 51.200vV W/0 FULL SCALE PRECISION SOURCEX

2511 107124 on 011 062 ASCIL 7 25 1.0240Vv/

2512 107140 01§ 012 064 ASCIT <15><12> %4 >0.000v W/0 FULL SCA'E PRECISION SOURCEX

2513 107213 on 011 062 LASCII 7/ 26 1.0000v/

2514 107227 015 012 065 JASCII  <15><12> /5 25.600v/

2515 107242 o1 on 011 LASCII / 27 512.0Mv/

2516 107262 015 012 066 JASCII <15><12> /6 25.000v/

2517 107275 on on 011 ASCIT 7 30 500.0Mv/

2518 107315 015 012 067 JASCII <15><12> %7 25.600v W/0 FULL SCALE PRECISION SOURCEX

2519 107370 011 011 063 ASCIL /7 31 204 .80Mv/

2520 107405 015 012 061 ASCIT <15><12> %10 25.000v W/0 FULL SCALE PRECISION SOURC®-%

2521 107461 01 011 063 LASCII 7/ 32 200.00Mmy/

2522 107476 015 012 061 LASCII <I15<12> /1 20.480v/

2523 107512 011 on 011 LASCID 7/ 33 102.40My/

2524 107533 015 012 061 LASCIT <15><12> /12 20.000v/

2525 107547 on on 011 LASCIL 7/ 34 100.00Mv/

2526 107570 015 012 061 JASCIT <15><12> %13 20.480V W/0 FULL SCALE PRECISION SOURCEX

2527 107644 011 011 063 LASCIL 7/ 35 51.200Mv/

2528 107661 015 012 061 LASCIT  <15><12> 214 20.000v w/0 FULL SCALE PRECISION SOURCEZX

2529 107735 011 011 063 LASCID 7/ 36 50.000My/

2530 107752 015 012 061 JASCII  <15><12> /15 10.240v/

2531 107766 on 011 on JASCII 7/ 37 20.480My/

2532 110007 015 012 061 LASCII <15><12> /1€ 10.000v/

2533 110023 on 011 011 LASCIDL 7/ 40 20.000Mv/

2534 110044 015 012 061 LASCIL <15><12> 717 5.1200v/

2535 110060 011 011 011 JASCIE 7/ 41 10.240Mv/

2536 110101 015 012 062 ASCIT <15><12> 720 5.0000v/

2537 110115 011 01 01 ASCIT 7 Y, 10.000Mv/

2538 110136 015 012 062 LASCIT <15><12> 722 2.5000v/

2539 110152 015 012 062 LASCIT <15><12> /721 2.5600v/

2540 110166 015 012 012 ASCIT <15><12><12> /INPUT A VALUE FROM THE TABLE WHICH/

2541 110233 015 012 115 JASCIZ  <15><12> /MATCHES THE VOLTAGE YOU ARE CALIBRATING TO/

2542 110310 015 012 111 243%: _ASCIZ <15><12> /INPUT VALUE FROM TABLE [1-42 OCTAL]: /

2543 110360 015 012 116 2472%: LASCIZ  <15><12> /NUMBER NOT IN RANCE !'!/

2544 110411 015 012 126 2608%: LASCIZ <15><12> /TIMEOUT OCCURED PC= /

2545 110440 015 012 117 270%: LASCIZ <15><12> /0CTAL AVERAGE =/

2546 110462 015 012 105 280%: LASCIZ  <15><12> /ENTER CHANNEL #(OCTAL) /

2547 110514 015 012 052 289%: LASCIZ <15><12> /+ve SETTING D BIT wwe/

2548 110544 015 012 127 290%: LASCIZ  <15><12> wWwlLL YOU USE TP1 & TP2 [Y/N] ?»

Sggg 110605 015 012 103 291%: .?sgéz <15><12> /CHANNEL# TOO LARGE FOR 3~W!RE MODE (GCODE=304, E6-S IS ON)/
.EV

TTITTTITTITTTITTIIITIITZTTII IR XTXZXTX R



MAIN,

ST, SN NN, U1 ST N, N1,V
W IV IV TV TV LV IV IV IV, TV, |
o Yo SV IV, IV IV, RV, [V, IV, LV,
—= OV ~NO NI~ NN

MACRO M1113

0702 00473
10440

~d
(v ]
~)

740
746

At 2 OO0 OO0 OLVOO00OOO
ONNNNV
O~NONON NN
NN ON S

QOO
—_——O

00020

01373
06373

00473

NNV S NWNDD —
oOHr0O~SONON S

00473

—t md ) b cmd Sl e b
— el d e ad el b ——
— b e —d —d ol —mh

— —
—h —
—

Nt b e et b e b ed e e ek b B wd =2 2 (D) OO OO OOOOOO

ONNNOOWNASMNWNIIN = 200N ~N O~
NNONONONONOSSRNONSO SO PO

00104
00473

01263
10440

00473
02372

00503
02373

02373
02273

10440
00473

LU S QD W W I W W Y g S R T Y e e e e B
P S S S S I T e S e e Y o B L I I
Lo S N T . o e o K T T e R R R e

PR R R §
— b —b
—
AN 16 1,8
— b O

RO~

10440
01261
10440

NNNNN
O — 20O
oo s

o

—

~n

o

w

~

o

o

w

wn

—n

o

O S
o
o
o
~
W
£

1
0
013737 0
163737 8
013746 0

O —

12~AUG=-82 09:59 PAGE 142
A020 CALIBRATION/MANUAL ROUTINE

7 C
1 1

7 000324

2737 000017
2737 000007

7 003510
1 110605
7

7
7

4
7 111516

012637 003602
032777 020000

1

7 112274
7 003604
1 110440

013746 003604
104402
013746 003602

7 111226
7 003604

001002

7 003604
7 003604

101012

7 003604

103406

7 177777

001402

1 001176
7 015526

000704

110411

071716
003600
071676
003600
003502

003502
003502

—. b
— b a2
- —d s
[ASIaN I N1, V]
PO
Hror

070062

040000

111222
111224
003576

5008:

302%:

301%:

«00%:

SEQ

seveennsr GETS A CHANNEL NUMBER tevene

JSR PC,CNTRC SJEXIT IF CONTROL C
TYPE .280% JENTER CHANNEL #
RDOCT :

MOV (SP)+ ,TEMPI ;SAVE CHANNEL #
B1SB #GBIT,aCSR ;ENABLE GCODE READ
(LR TEMP3 ;INIT THIS LOCATION

MOvB aADO, TEMP3
BI(B #GBIT,aCSR

. SAVE THE (OD*
;DISABLE GCODE READ

(MpP #324,TEMPS ;IS IT THIS GENERIC CCDE ?
BNE 501% ;NO, BRANCH

MOV n17,TEMP ;SET UPPER LIMIT 1O 17
BR 502% :

MOV #7,TEMP :SET UPPER LIMIT 10 7
CMP TEMP1,TEMP :CHANNEL#® > TEMP ?
BLOS 503s ;NO, BRANCH

TYPE ,291% ;# TOO LARGE

BR 500% ;:TRY AGAIN

RTS PC

jeernses CONVERSION ROUTINE tteneve

MOV CALTOL,CALUP :SET UP UPPER LIMIT
ADD TEMP2 ,CALUP ;

MOV TEMPZ2,CALLO ;SET UP LOWER LIMIT
SUB CALTOL,CALLO .

JSR PC,CNTRC JEXIT IF CONTROL C

MOV TEMP1,-(SP) ;LOAD CHANNEL NUMBER TO (ONVERT

JSR PC,LDTABL ;D0 32 CONVERSIONS
MOV (SP)+,TEMP4 ;s SAVE ANY ERRORS

BIT #BIT13,3SwWR ;INHIBIT PRINTOUT ?
BNE 301% ;YES, BRANCH

JSR PC,AVERG JFIND THE TABLE AVERAGE
MOV (SP)+,TEMPS ;SAVE THE AVERAGE

TYPE ,270% ;OCTAL AVERAGE =

MOV TEMPS,-(SP) JREADY TO TYPE

TYPOC ;TYPE VALUE

MOV TEMPSL ,-(5P) ;PREPARE TO TYPE ERRORS
JSR PC., TYPERR ;TYPE THE ERRORS

([ TEMPS, #40000 sNEG ZERO ?

BNE 3029 ;NO, BRAN(CH

(LR TEMPS ;JMAKE POSITIVE Z2ERO
CMP TEMPS, CALUP :TEMPS>CALUP ?

BH] 3501% ;YES, BRAN(CH

(mMP TEMPS,CALLO s TEMPS<CALLO ?

BLO 301% sNO, BRANCH

(mp #-1,TEMP? MANUAL TEST ?

BEQ 301¢ JYES, BRANCH (NO BELL)
TYPE LIBELL :RING THE BELL

JSR PC,CNTRC .

BR 3008 ‘

;eeeeres TIMEQUT HANDLER veeeeee

TYPt ,260% ;TIMEOUT OCCURED P(=
MOV (SP)+,(SP) s SAVE P(

TYPO(

251

PAAAAAAAARAAAAAAAAARAAAAANRAN .

m,

AMO <
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A020 CAL IBRATION/MANUAL ROUTINE
2609 11114 000:37 006360
0 000000

2 000000
& 000000

(A9 1,81,
(o Yo Yo o
—t e
F V], 0]
b b b
s s
—h b b
RO
OO

JMP START

cenevnte VARIJABLE weteree
CALTOL: O SHOLDS TOLERANCE
CALUP: O ;UPPER LIM]T
CALLO: O ;LOWER LIM]T

SEQ 257
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SEQ 253

2616 't..t!tttt!ttttttttttttttttttt"ttttttttttt'tittt."t'tt'tt"'ittt"..'.".'t...
2617 STHIS ROUTINF WILL ANALYZE BITS 15,14,13,11 OF THE WORD ON THE STACK AND PRINT
2618 :THE APPROPRIATE ERROR MESSAGE
2619 tt'.tttttt'tttttttitttttttttttttttttttttttt'litQQtttt'tttt'Qtt.t.t'i'tt'ttti.'.
2620
2621 111226 032766 100000 000002 TYPERR: BIT #B1715,2(SP) ;ERROR BIT SET ?
2622 111234 001402 BEQ 1% :NO, BRANC(H
2623 111236 104401 1113712 TYPE .20% ;
2624 111242 032766 040000 000002 1%: BIT #BIT14,2(SP) :OVER RANGE BIT SET ?
2625 111250 001402 BEQ 2% :NO, BRAN(CH
2626 111252 104401 111343 TYPE ,219% ;
2627 111256 032766 020000 000002 2%: BIT #B1T13,2(SP) ;DATA OVERRUN SET ?
2628 111264 001402 BEQ 3% :NO, BRANCH
2629 111266 104401 111402 TYPE ,22% :
2630 111272 032766 004000 000002 38%: BIT #B1T11,2(SP) ; TOO MANY CONVERSIONS ?
2631 111300 001402 BEQ 6% ;NO, BR’N(CH
2632 111302 104401 111440 TYPE ,23%
2633 111306 012616 A ¥ MOV (SP)+,(SP) ;MOVE THE RETURN P(
2634 111310 000207 RTS PC
2635 111312 015 012 105 208: LASCIZ <15><12> /ERROR-- ERROR BIT SET /
2636 111343 015 012 105 21%: LASCIZ <15><12> /ERROR=-~- OVER RANGE BIT SET /
2637 111402 015 012 105 22%: LASCIZ <15><12> /ERROR-- DATA OVER RUN SET 7/
Sggg 111440 015 012 105 23%: .QSEIZ <15><12> /ERROR--RECEIVED INCORRECT # OF CONVERSION /
VEN
2640 ttttttttttttttttt'ttttttﬁtﬁttQttittttttttttttttttttttttttttttttttltt"t..tttt'.
2641 THIS ROUTINE WILL FILL A TABLE WITH 32 CONVERSIONS. THE CHANNEL TO BE CONVERTED
2642 :1S SENT VIA THE STACK. BIT15=1 [F ERROR, BIT13=1 |IF DATA OVERUN, BIT14=1 |[F
5222 OVER RANGE ARE SENT BACK VIA THE STA(K THE TABLE IS FILLED IN SHART MODE
2645 .CALL.
2646 ; MOV CHANNEL ,~(SP)
2647 : JSR PC, LDTABL
2648 : MOV (SP)+,ANYWHERE
2649 :tttttttttttt'tt'ttttittttttttttttttttttttttttttt'tttt't'titttttt"'tt"t"t't't
2650
2651 111516 017746 071126 LDTABL: MOV avECTO0,-(SP) ;SAVE OLD VECTOR
2652 111522 012777 111732 071120 MOV #19% ,aVECTO JSET UP NEW VECTOR
2653 111530 004737 112556 JSR PC,PRIOD
2654 111534 010046 MOV RO,-(SP) ;SAVE RO
2655 111536 010146 MOV R1,-(SP) ;SAVE R1
2656 111540 005000 (LR RO ;SET=0
Sgg; 111542 (05001 CLR R1 ;SET=0
2659 seenener INITIALIZE THE TABLE ttvwwwe
2660 111544 005060 112170 1%: (LR TABLE ] 0) ;CLEAR A ELEMENT
2661 111550 062700 000002 ADD ¥, RO ; INCREASE THE OFFSET
2662 111554 022700 000100 (MP #100,R0 ;END OF TABLE ?
2663 111560 001371 BNE 1% ;NO, BRANCH
2664 111562 005000 (LR RO ;RESET RO
2665 111564 152777 000001 071052 BISB #RBIT,aCSR ;CLEAR THE UNIT
2666 111572 105777 071626 Isi8 adAD3 00 IT7
2667 111576 152777 000100 071040 B1SB #EBIT,a(SR ;ENABLE INTERRUPTS
2668 111604 116677 000010 071610 2%: MOVB 10(SP) ,8AD2 ;LOAD CHANNEL TO BE C(ONVERTED
2669 111612 132777 000004 071604 BIT8 #BI1T2,aAD3 ;1S ERROR BIT SET ?
2670 111620 001407 BEQ 3$ sNO,BRAN(H
2671 111622 004737 112646 JSR PC,PRI7 ;SET PRIORITY SEVEN
2672 111626 052766 100000 000010 8IS #BIT715,10(5P) ;SET COUNT ERROR
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2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692

2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715

2716

SSSG AN JINNIY
~

n
o

OOOOOOD000
NOO VS DWW
OOV OON

b b b b b b b b e b b b b e b rrd —d md o D d D ok —d —d d D o d h b d b d b b D
MNOMNLRNLNUNLNLAL ALV NNV ALAL NNV NONDNINONINVNVNNININUN) = b e b b

— d d h md e d e nd d b ek =k )

OO NN DWW = =20~
B OOO OO ON

000.:37
40 105777
46 100775
46 062700
52 020027
56 001352
60 132777
66 001374
1642777
76 022701
02 001403
04 052766
12 142777
20 012601
22 012600
264 012677
30 000207

32 013737
40 005037
44 005237
50 023727
56 001372
60 005337
001365
66 132777
74 001001
76 000002
00 005037
04 117737
12 063737
023737
001406
152777
105777
000733
117761
117761
032761
001403
052766
152777
132777
001405
052766
012716
062701
013737
005037
005237
023727
001372
005337
001365
000002

111712
71560 3%

000002
000100

000001

000100
000100

004000
000100

071536 4%:
070746

000010
070724 5%:

070720

002636
003444
003444
003444

003446
000200

003446

000001

070650

003502
070636
002660
003502

000001
071440

071346 11
071342 11
100000 M1

20%:
003502
003502
003416

070606

24%:

040000 0000
000001 0705
000010

020000
111712
000002
002636
003444
003444
003444

003446

21%:

22%:

67%:
66%:

003446

001000

JMP
1578
BM!
ADD
(MP
BNE
BITB
BNE
BI(8B
CMP
BEQ
BIS
BICB
MOV
MOV
MOV
RTS

;.**"'*XNTERRUPT HANDLER (AR 22X N

Mov
CLR
INC
CMP
BNE
DEC
BNE
BITB
BNE
RTI
CLR
MOvB
ADD
CMP
BEQ
BISB
TST8
BR
MOVB
MOVB
BIT
BEQ
BIS
BISB
BITB
BEQ
BIS
MOV
ADD
MOV
CLR
INC
(MP
BNE
DEC
BNE
RTI

5%

aAD3

33
#2,R0
RO,#100

2%
#BIT0,aAD3
(8

#EBIT,a(SR
#100,R1

5%
#BIT11,10(SP)
#EBIT,3(SR
(SP)+,R1
(SP)+,RO
(SP)+,8VECTO
PC

K,ZLOOP
YLOOP
YLOOP
YLOOP, #1
649

ZLOOP

65%
#FBIT,aCSR
20%

TEMP

alAR,TEMP
BASE , TEMP
TEMP,ADO

249

#RBIT ., aCSR
aTEMP

19%

aADO, TABLET1(RY)
oAD1,TABLE1+1(R1)
#BITTS TABLE1(R1)
21%
#BIT14,14(SP)
#RBIT, aC SR
IBIT3,3AD3

229%

#BJIT13, 4(SP)
#5%,(SP

#2.R1

K,ZLOOP

YLOOP

YLOOP

YLOOP, #1000
66%

ZLOO0P

67%

JWALT

JWAIT

SEQ 254

JAND LEAVE

;BUSY BIT SET?

JYES, BRANCH

;STEP OFFSET

JALL DONE?

;NO, BRAN(CH

;CHECK THE ACTIVE BITY

;ALL CONVERSIONS DONE?
;YES, BRANCH

;SET COUNT ERROR
;DISABLE INTERRUPTS
,RESTORE R1

;RESTORE RO

;RESTORE VECTO

sANY INTERRUPTS ?
;YES, BRAN(CH

;START FROM SRAT(CH

;STORE ADDRESS

;MAKE NEXT ADDRESS

:CORRECT INTERRUPT ADDRESS ?
JYES, BRANCH

;PREPARE TO CLEAR

;D0 IT

;TRY AGAIN

JGET DATA

;GET DATA

:OVER RANGE?

;NO, BRAN(CH

;SET RETURN TO INDICATE OVR
JCLEAR THE INTERRUPT

;OVER RUN SET ?

JNO, BRANCH

;SET THE BIT

JSET FAST RETURN

;STEP OFFSET
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AO20 CALIBRATION/MANUAL ROUTINE
%;1; 112170 TABLE?: .BLKW &2 ;SAVE 32(D) LOCATIONS AND MORE

2719
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2721 R A R AR R AR A R AR A AL AR AR AR A LALLM AL bbbl
2722 ;:THIS ROUTINE WILL FIND THE AVERAGE OF THE DATA IN THE TABLE. THZ NEw AVERAGE
2723 ;IS RETURNED ON THE STA(K.

2724 s CALL:

2725 : JSR PC,AVERG

2726 : MoV (SP) ¢+, AVERAGE

2727 RN AR AR TR R AR C R LR AN RN RPN AR RANAR R ERRRG O TRARCCRERTORETRORTEOIRNYL
2728

2729 112274 010046 AVERG: MoV RO,=(SP) ; SAVE RO

2730 112276 005037 112550 CLR 5% ;CLEAR EXTRA BITS
2731 112302 005037 112552 CLR 6$ ;CLEAR LSB’S

2732 112306 005037 112554 CLR 7$ ;CLEAR MSB'S

2733 112312 005000 CLR RO ;SET UP OFFSET

2734 1123146 042760 100000 112170 18: 8IC #BIT15,TABLE1(RO);STRIP OVERRANGE BIT
2735 112322 032760 040000 112170 BIT #BIT14,TABLET1(RO) ;NEG VALUE ?

2736 112330 001413 BEQ 109 :NO, BRANCH

2737 112332 042760 040000 112170 BIC #BIT14,TABLET1(RO);CLEAR SIGN BIT

2738 112340 005760 112170 TST TABLE1(RO) sNEG ZERO ?

2739 112344 001405 BEQ 108 ;YES, BRANCH

2740 112346 005460 112170 NEG TABLE1(R0O) ;MAKE NEGATIVE

2741 112352 062737 177777 112554 ADD #177777,7% ;ADD IN SIGN BITS
2742 112360 066037 112170 112552 10$: ADD TABLE1(R0) ;ANY OVERFLOW ?

2743 112366 005537 112554 AD(C 7% ;ADD TO MSB'S

27¢4 112372 062700 000002 ADD #2,R0O ;STEP OFFSET

2745 112376 022700 000100 CMP #100,R0 ;END OF TABLE ?

g;zg 1126402 001344 BNE 1% ;NO, BRANCH

2748 112404 012600 MOV (SP)+,RO ;RESTORE RO

2749 112406 012737 000005 112546 MOV #5,4% ;SET UP DIV BY 8

2750 112414 000241 2%: CLC

2751 112416 006037 112554 ROR 7% ;DIVIDE

2752 112422 006037 112552 ROR 6% .8Y

2753 112426 006037 112550 ROR 5% ;2

2754 112432 005337 112546 DEC 4% ;DECREASE THE COUNT
2755 112436 001366 BNE 2% ;NOT DONE YET, BRANCH
2756 112440 005737 112552 TST 6$ ;NEG VALUE ?

2757 112444 100014 BPL 1% ;NO, BRANCH

2758 112446 005137 112552 COM 6% ;START 2°'S (OMPL

2759 112452 005137 112550 COM 5% ;MAKE 1°'S COM

2760 112456 062737 020000 112550 ADD #20000,5% ;INC 5%

2761 112464 005537 112552 AD(C 6% :GET CARRY

2762 112470 052737 040000 112552 BIS #B1T14,6% : INDICATE NEGATIVE
2763 112476 005737 112550 118: TST 5% .MSB OF EXTRA SET ?
2764 112502 100014 BPL 3% :NO, BRANCH

2765 112504 013737 112552 112550 MOV 6$,5% : SAVE VALUE

2766 112512 042737 140000 112550 BIC #140000,5% :STRIP SIGN BIT

2767 112520 022737 037777 112550 CMP #37777,5% ;MAX COUNT ?

2768 112526 001402 BEQ 3% :NO, BRANCH

2769 112530 005237 112552 INC 6% ;ADD HALF A BIT

2770 112534 011646 3%: MOV (SP),-(SP) ;MOVE RETURN P(

2771 112536 013766 112552 000002 MoV 6%,2(SP) ;PUT AVERAGE ON STACK
5;;% 112544 000207 RT1S PC

2774 112546 000000 4%: LWORD 0 ; COUNT STORAGE

2775 112550 000000 5%: .WORD 0 ;EXTRA BITS STORAGE
2776 112552 000000 6%: .WORD O ;LSB'S STORAGE

2777 112554 000000 ’%: .WORD 0O ;MSB'S STORAGE
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AQ20 CALIBRATION/MANUAL ROUTINE
2778
2779
2780 sanwanes SET PRIORITY wreenansn
2781 112556 012737 000000 112666 PRIO: MOV #0,PRIO ;SAVE PRIORITY
2782 112564 000433 BR PRIOR
2783 112566 012737 000040 112666 PRI1: MoV #40,PRIO ;SAVE PRIORITY
2784 112574 000427 BR PRIOR
2785 112576 012737 000100 112666 PRIZ: MOV #100,PRIO ;SAVE PRIORITY
2786 112604 000423 BR PRIOR
2787 112606 012737 000140 112666 PRI3: MOV #140,PRIO ;SAVE PRIORITY
2788 112614 000417 BR PRIOR
2789 112616 012737 000200 112666 PRI4: MOV #200,PRIO ;SAVE PRIORITY
2790 112624 000413 BR PRIOR
2791 112626 012737 000240 112666 PRIS: MOV #240,PRIO ;SAVE PRIORITY
2792 112634 000407 BR PRIOR
2793 112636 012737 000300 112666 PRI6: MOV #300,PRIO ;SAVE PRIORITY
2794 112644 000403 BR PRIOR
2795 112646 012737 000340 112666 PRI7: MOV #340,PRIO :SAVE PRIORITY
2796 112654 011646 PRIOR: MOV (SP),~-(SP) ;SAVE RETURN PC
2797 112656 013766 112666 000002 MOV PRIO,2(SP) :SET RETURN PS
2798 112664 000002 RTI
2799 112666 000000 PRIO: 0 ; STORAGE
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AQ20 CAL IBRATION/MANUAL ROUTINE

2801 112670 u1S 012 124 EM120: L.ASCIZ <15><12> /TIMEOUT OCCURED WHEN READING ADDRESS /

2802 112740 015 012 116 EM121: _ASCIZ <15><12> /NO TIMEOUT OCCURED WHEN ADDRESS WAS WRITTEN/

2803 113016 015 012 102 EM122: .ASCIZ <15><12> /BAD STATUS WHEN FIRST CHANNEL WAS LOADED/

2804 113071 015 012 107 EM123: LASCII <15><12>/GENERIC CODE OF 304 OR 324 NOT FOUND/

2805 113137 015 012 106 ASCII  <15><12>/FATAL ERROR, RETURNING TO MONITOR UNLESS/

2806 113211 015 012 114 LASCIZ  <15><12>/L0O0P ON ERROR IS SELECTED./

2807 113246 015 012 102 EM126: .ASCIZ <15><12> /BAD STATUS WHEN LOADING SECOND CHANNEL/

2808 113317 116 117 040 EM125: .ASCIZ /NO INTERRUPT ON ERROR CONDITION/

2809 113357 015 012 125 EM126: .ASCIZ <15><12> /UNEXPECTED INTERRUPT/

2810 113406 015 012 127 EM127: L.ASCIl <15><12> /WRITING ILLEGAL CHANNEL NUMBER DID NOT/

2811 113456 015 012 103 LASCIZ  <15><12> /CAUSE FLAG (BIT 7) TO SET IN CSR/

2812 113521 015 012 127 EM130: L.ASCII <15><12> /WHEN THIRD CHANNEL LOADED TO OVERLOAD/

2813 113570 015 012 11 LASCIZ  <15><12>/INPUT, BAD STATUS OCCURED/

2814 113624 015 012 127 EM131: LASCII <151 /WHEN FOURTH CHANNEL LOADED TO OVERLOAD/

2815 113674 015 012 11 ASCIZ  <15><12>/INPUT, BAD STATUS OCCURED/

2816 113730 015 012 103 EM132: L.ASCIZ <15><12>/C BIT DIDN'T CLEAR STATUS REG AFTER OVERLOADING CHANNEL INPUTS/
2817 114031 015 012 101 EM133: L_ASCII <15><12>/AFTER OVERLOADING INPUT,SETTING C BIT DID/

2818 114104 015 012 116 LASCIZ  <15><12> /NOT ENABLE NORMAL OPERATION./

2819 114143 015 012 125 EM134: .ASCIZ <15><12> /UNEXPECTED TIMEOUT, FATAL FRROR/

2820 114205 015 012 123 EM135: LASCII <15><12> /SETTING C BIT IN THE IOCM CSR DID NOT/

2821 114254 015 012 103 LASCIZ <15><12> /CLEAR THE STATUS REG ON THE A020/

2822 114317 015 012 126 EM136: LASCII <15><12> /THE I0CM CSR WAS NOT CLEARED BY/

2823 114360 015 012 124 LASCIZ <15><12> /THE C BIT BEING SET IN THE CSR/

2824 1144621 015 012 101 EM137: LASCII <15><12> /AFTER WRITING ILLEGAL CHANNEL NUMBER/

2825 114467 015 012 124 LASCIZ <15><12> /THE ERROR BIT WAS NOT SET IN THE STATUS WORD/

2826 114546 015 012 111 EM140: .ASCI] <15><12> /1AR HAS WRONG ADDRESS AFTER AN INTERRUPT/

2827 114620 015 012 111 LASCIZ <15><12> /INTERRUPT CAUSED BY ERROR BIT BEING SET/

2828 114672 015 012 127 EM141: L_ASCIZ <15><12>/WHEN ERROR BIT WAS SET,R BIT DIDN'T CLEAR ERROR BIT/

2829 114760 015 012 122 EM142: .ASCII <15><12> /R BIT WAS SET CLEARING THE ERROR BIT/

2830 115026 015 012 102 LASCIZ <15><12> /BUT INTERRUPT OCCURRED ANYWAY/

2831 115066 075 012 103 EM143: .ASCIZ <15><12> /CHANNEL WRITTEN WAS NOT SAME AS CHANNEL READ/

2832 115145 015 012 103 EM144:  ASCII <15><12> /C BIT DIDN'T CLEAR CONVERSION IN PROGRESS/

2833 115220 015 012 123 LASCIZ  <15><12> /STATUS REG IN ERROR/

2834 115246 015 012 111 EM14S:  _ASCII <15><12>/IMMEDIATLY AFTER FIRST (HANNEL WAS LOADED/

2835 115321 015 012 124 LASCIZ <15><12> /THE STATUS REG WAS IN ERROR (DUMB MOODE)/

2836 115373 015 012 104 EM146: .ASCIZ <15><12> /DONE BIT NOT SET IN TIME AFTER CONVERSION STARTED (DUMB MODE)/
2837 115473 015 012 101 EM'47: L.ASCIZ <15><12> /AFTER CONVERSION DONE THE STATUS REG WAS NOT CORRECT (DUMB MODE)/
2838 115576 015 012 103 EM150: .ASCIZ <15><12> /CHANNEL DATA LOADED WAS NOT THE DATA READ (DUMB MODE)/

2839 115666 015 012 101 EM151: _ASCI1 <15><12> /AFTER LOADING TWO CHANNEL NUMBERS ON STACK/

2840 115742 015 012 123 LASCIZ  <15><12> /STATUS REG HAS AN ERROR (SMART MODE)/

2841 116011 015 012 101 EM152: L.ASCII <15><12> /AFTER FIRST INTERRUPT A CHANNEL WAS READ/

2842 116063 015 012 101 LASCIZ <15><12> /AND FOUND TO BE IN ERROR (SMART MODE)/

2843 116133 015 012 101 EM153: L.ASCIZ <15><12> /AFTER LOADING 4 CHANNELS STATUS REG IS IN ERROR (SMART MODE)/
2844 116232 015 012 101 EM154: L.ASCIZ <15><12> /AFTER SECOND INTERRUPT CHANNEL READ IS IN ERROR (SMART MODE)/
2845 116331 015 012 101 EM155: L.ASCIZ <15><12> /AFTER LOADING 5 CHANNELS THE STATUS REGISTOR IS IN ERROR (SMART MO
2846 116441 015 012 101 EM156: .ASCIZ <15><12> /AFTER THIRD INTERRUPT CHANNEL READ IS IN ERROR (SMART MODE)/
2847 116537 015 012 101 EM157: LASCIZ <15><12> /AFTER THIRD INTERRUPT STATUS IS IN ERROR (SMART MODE)/

2848 116627 015 012 101 EM160: .ASCIZ <15><12> /AFTER FOURTH INTERRUPT CHANNEL READ IS IN ERROR (SMART MODE)/
2849 116726 015 012 101 EM161: .ASCIZ <15><12> /AFTER FOURTH INTERRUPT STATUS REG IS IN ERROR (SMART MODE)/
2850 117023 015 012 101 EM162: .ASCIZ <15><12> /AFTER FIFTH INTERRUPT CHANNEL READ IS IN ERROR (SMART MODE)/
2851 117121 015 012 101 EM163: L.ASCII <15><12> /AFTER FIFTH INTERRUPT THE LAST ONE EXPECTED,/

2852 117177 015 012 124 LASCIZ <15><12> /THE STATUS HAD OTHER THAN ACTIVE (BITQ) SET/

2853 117255 015 012 101 EM164: .ASCIZ <15><12> /AFTER LOADING TWO CHANNELS DONE WAS NOT SET [N TIME (SMART MODE)/
2854 117360 015 012 104 EM165: .ASCIZ <15><12> /DONE AND DATA OVERRUN NOT SET IN TIME/

2855 117430 (] 012 101 EM166: .ASCII <15><12> /AFTER A DATA OVERRUN CONDITION PREVIOUS CHANNEL/

2856 11751 015 012 127 LASCIZ <15><12> /WAS NOT INTACT (SMART MODE)/

2857 117547 015 012 101 EM167: .ASCII <15><12> /AFTER DATA OVERRUN R BIT DID NOT CLEAR/
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EM170:
EM171:
EM172:
EM173:
EM174:

EM17S:
EM200:
EM201:
EM202:
EM203:
EM204:
EM205:
EM206:
EM207:
EM210:
EM211:
EM212:

DH15:
DH24 :
DH6S5:
DH66:
DH67:
DH71:
DH74:
DH75:

DH103:
DH140:
DH142:
DH143:
DH144:
DH145:
DH150:

DT*'S:

DF10:

YESS:
NO$:

3> 2>

- L]
> 3=
VNN nNUVINULIWM

PP BD>BP >
VLBV VBunununnununnnwm

.
D -4
w
VYOI OYOY O OY OO aInlalinlianlalalialIninlisinlialalele el

.AS
.AS

.BYTE

.ASCIZ
LASCIZ

SEQ 259

<15><12> /STATUS REGISTOR (SMART MODE)/

<15><12>
<15><12>
<15><12>
<15><12>
<15><1 >
<15><12>
<15><12>
<15><12>
<15><12>
<15><12>
<15><12>
<15><12>
<15><12>
<15><12>

/R BIT
/D BIT
/D BIT
/CHANN
/ CHANN
/0R OV
/CHANN
/A020
/GAIN
/1AR H
/MORE
/HIGH
/NO _IN
#WHEN

/HCM TEST -~
/HCM TEST =~
/HCM TEST -~
/HCM TEST =--

/MODULE
/ERRP(
/ERRPC
/M0OD
/ERRPC
/ERRPC
/ERRPC
/ERRPC
/ERRPC
/ERRPC
/ERRP(
/ERRPC
/ERRPC
/ERRPC
/ERKPC

$MUT,

TSTNUM
MODULE
MODULE
TSTNUM
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE

$TESTN

$ERRPC,$MUT,
$ERRPC,$MUT ,ACOUNT ,BCOUNT, CCOUNT ,DCOUNT ,ECOUNT ,F COUNT,

$MUT, STESTN, SERRPC, ACOUNT, $BDADR,

$ERRPC,SMUT,
$ERRPC,SMUT,
SERRPC,$MUT, STESTN, SPASS,

$ERRP(C,$MUT, STESTN,SBDADR, S$PASS,

SERRPC,SMUT, CHNUM,

$ERRPC, $MUT, ACOUNT, BCOUNT, GCODE, CCOUNT,

$ERRPC, $MUT, S$GDDAT, $BDDAT,ACOUNT, BCOUNT, GCODE, CCOUNT,

$SERRPC, $MUT, $BDADR, $GDDAT, $BDDAT, ACOUNT, BCOUNT,

DIDN'T CLEAR STATUS REG (DUMB MODE)/
NOT SET, OVERANGE OCCURED/
SET, OVERANGE DID NOT OCCUR/
EL INDEPENDENCE ERROR, OVERANGE BIT NOT SET/
EL INDEPENDENCE ERROR, AVERAGE NOT NEAR 0/
ERANGE SET/
EL INDEPENDENCE STATUS ERROR/
ACCURACY ERROR/
TEST ERROR/
AD WRONG ADDRESS UPON INTERRUPT/
COVERSIONS RETURNED THAN LOADED IN BUFFER/
COMMON MODE TEST FAILURE/
TERRUPT OCCURED /
THE A/D WAS ALL DONE AND AFTER A DELAY, ACTIVE REMAINED ON#
LOW READING BELOW LOW LIMIT/
HIGH READING ABOVE UPPER LIMIT/
WINDOW READING TOO LARGE/
COMMOM MODE READING TON LARGE/

PC ITERCNT/

TSTNUM ADDR GDDAT  BDDAT  ITERCNT DATA/
LO=-LIM LO-DAT HI-LIM HI-DAT WINDOW CURRENT WINDOW/
ERRPC  INTRPT# ADDR CSR/

TSTNUM BDADR  ITERCNT/

TSTNUM ADDR GDDAT  BDDAT ITERCNT/

TSTNUM ITERCNT/

TSTNUM ACTUAL PC ITERCNT/

BDADR  ITERCNT/

CHANNEL /

ERRCH  TSTCH  GENCODE BDDAT/

GDDAT  BDDAT  ERRCH TSTCH  GENCODE OVR-RANGE/
ADDR GDDAT  BDDAT  ERRCH  TSTCH  GENCODE/
GODAT  BDDAT  GAIN STATUS/

GODAT  BDDAT  STATUS GAIN CHNUM/

, $BDADR, $PASS,
S$TESTN, SBDADR, SGDDAT, $BDDAT, $PASS, ACOUNT,

$BDDAT,
STESTN, SBDADR, $PASS,
$TESTN, $BDADR, SGDDAT, $BDDAT, $PASS,

GCODE,

$ERRPC, $MUT, SGDDAT, $BDDAT, BCOUNT, ACOUNT,
$ERRPC, $MUT, SGDDAT, $BDDAT, ACOUNT, BCOUNT, CHNUM,

0.0,0,0,0,0,0,0,0,0,0,0,0,0.0,0 ;THIS COVERS ANYTHING

/YES/
/NO/
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END OF SOURCE FOR DPM50 ASSEMBLY

.SBTTL  END OF SOURCE FOR DPM50 ASSEMBLY

;titttttttttttt'itiiif*f*t'i**ii*ﬁﬁit'ﬁt*tﬁtiﬁttitiittittittttttt'!

THIS MODULE MUST BE INCLUDED IN THE ASSEMBLY
FOR DPM50, OTHERWISE A .END WILL NOT BE SEEN.

;tttttttt&i!Itii'tt't'iittttiiiiitti*'iﬁﬁ*ttittti.ttittttittitttt.t

OO0 O SN

006360 .END START



LMAIN,

MACRO M1113

SYMBOL TABLE

A
ABASE
ACDW1
ACDW?2
ACNTH
ACNTL
ACOUNT
ACPUOP=
ADADDR
ADCALB
ADDWO
ADDW1

»

Q

Q

€

(]
e nnn

AD7
AENV
AENVM
AFATAL
AFLAG
ALLCLX
AMADR1=
AMADR?2=
AMADR3=
AMADR4 =
AMAMS 1=
AMAMS 2=
AMAMS 3=
AMAMSS =
AMSGAD

010332
000C00
000000
000000
003624
003626
003542
000600
017100
060712
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
062516
061620
060426
060376
075466
062604
060260
003416
003420
003422
003424
003426
003430
003432
003434
000000
000000
000000
002664
055070
000000
000000
000000
000000
000000
000000
000000
000000
000000

BEG
BINCNX
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000000
000000
000000
00( 00
000000
000000
003566
000000
000000
000040
000001
000200
000100
000000
001456
003410
000000
060350
000000
000000
010760
074646
000000
000000
112274
003654
003374
105426
074672
0764672
075534
075656
076012
076170
076460
076744
077364
100002
100266
101060
101654
103546
065672
071460
071526
066446
066636
070600
065716
067766
007404
002660
003630
003632
003544
063434
053050
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015260
000001
000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000
100000
000004
000010
000020
000040
000100
000200
000400
001000
052413
003556
000014
061752
001716
003412
002240
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052702
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CK&CLX
(K4CXX
CK& INX
CLEAR
CLEARV
CLK
CLKADR
CLKSTP
CLKV(
CLKVCA
CLRINT
CMDASC
CMMAND
M1
(M10
(M1
(M12
(M2
(M3
(M4
(M7
(M9
CNTRC
CNUM
CONV
CONVCT
CONV?
COSADR
COUNT
(R
CRLF
CRTST
(SR
€SS
CTABLE
CTASCI
CTEMP
(TRSH
CTRSL
(TXTV
DACHN
DACMON
DACSTR
DACTST
DAC12
DAC13
DAC14
DAC1S
DAGTST
DALLY
DANGC
DANSEL
DATALO
DATST
DBIT =
DBUF F
DCAMON

015410
007210
007160
037245
037766
040132
040177
037306
037347
037410
037452
037624
015526
003640
003570
003574
065502
003470
015402
000015
000200
0715716

DCHAN
DCMN
DCOUNT
pCout
DCTST
DDBIT
DDISP
DECCHN
DF1
DF10
DF100
DF101
DF102
DF51
DF52
DH1
DH100
DH101
DH102
DH103
DH110
DH114
DH140
DH142
DH143
DH144
DH145
DH15
DH150
DHZ21
DHZ3
DH24
DH30
DH31
DH33
DH34
DH4O
DHS
DH57
DH61
DH6Z
DH65
DHE66
DH67
DH7
DH71
DH74
DH75
DISPLA
DISPRE
OMUT
DR5016
DSWCH
DSWR
DTST
D11
DT100
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S
5
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3
3
S
2
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DTION
D102
DT110
DT140
DT142
DT143
DV144
DT145
DT15
DT150
0117
D120
0121
D123
DT264
DT30
DT31
DT33
D134
DT5
DTS
D152
D157
DT61
D162
D165
D166
D167
D17
DT
D174
DT75
DUMMY

DUMMY 1

EBIT

ECOUNT
EMTVEC=

EM1
EM10
EM100
EM101
EM102
EM103
EM104
EM10S
EM106
EM107
EM11
EMT10
FM111
EM112
EM113
EM114
EM115
EM116
EM117
EM12

040340
040220

027124
023212
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EM120
Ev1 2
EM122
EM123
EM124
EM125
EM126
EM127
EM13
EM13C
EM131
EM132
EM133
EM134
EM135
EM136
EM137
EMTI4

EM140
EM141
EM142
EM143
EM144
EM145
EMT46
EM147
EM15

EM150
EM151
EM152
EM153
EM154
EM155
EM156
EM157
EM16
EM160
EM161
EM162
EM163
EM164
EM165
EM166
EM167
EM17
EM170
EM171
EM172
EM173
EM174
EM175
Eme

EM2X
tM2y

EM20
EM200
EM201
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EM202
EM203
EM204
EM205
EM206
EM207
EM21
EM210
EM211
EM212
EM213
EM215
EM216
EM217
EM22
EM23
EM24
EM25
EM26
EM27
EM3
EM30
EM31
EM32
EM33
EM34
EM35
EM36
EM37
EM4
EM40
EM4T
EM42
EM43
EM44
EM4S
EM46
EM4L7
EMS5
EM50
EM53
EM54
EM55
EM56
EMS7
EM6
EM60
EM61
EM62
EM63
EM7
EM73
EM74
EM75
EM76
EM77
ERROR
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ERRVEC=

F
FBIT

FCOUNT

T TMTTm AT
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P b e R WYY ey
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F6015
GAIN

GAINMG
GAINTB

GBIT
GBITE
GCOD
GCODE
GENER
GODN
GOUP
GROUP

GTADRS

H
HBYTE

HDATAQ
HDATA1
HDATA2
HDATA3

HT

I

[AR

[ CHAN
[FLAG

INTCOM
INTDAT
INTHL1
INTHL?

INTLD

INTR14
[0TRAP
IOTVEC=

K
KBINT
KBVE(

KCLOCK

KLEER
KOUNT
L
LAST

LASTCN

LBYTE

LDATAQ
LDATA1

NO N NOWVIEN) — —
OO ON IS

036572
003330
000004
003606
003440
017254
002404
060042
060024
007642
055450
007150
003616
002730
002734
002740
002744
000011
013166
002646
003536
003442
056672
003512
050466
045156
057622
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SEQ 267

LDATA2 002736
LDATA3 022742

LDTABL 111516
LF = 000012
LOCAL 035615
LOGIC 011722
LONGIN 003474
LOPTST 016162
M 012472
MASSO 031400
MASS10 032073
MASS11 032135
MASS12 032170
MASS13 032230
MASS14 032253
MASS15 032300
MASS17 032327
MASS18 032355
MASS19 032363

MASS2 031403
MASS20 032423
MASS21 032464
MASS22 032514
MASS23 0325¢(3
MASS25 032606
MASS26 032633
MASS27 032677
MASS28 032702
MASS29 032765

MASS3 031415
MASS30 033037
MASS31 033115
MASS32 033201
MASS33 033213
MASS34 033242
MASS3S 033276
MAS536 033306
MASS37 033417
MASS38 033463
MASS39 033537
MASS4 031473
MASS40 033602
MASS41 033655
MASS42 033726
MASS43 033754
MASS44 034011
MASS4S (034051
MASS46 034132
MASS4L8 034172
MASS49 034240
MASSS 031555
MASS50 034307
MASSS51 031200
MASS52 034463
MASSS3 034530
MASSS55 031047
MASSS56 034341
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MASSS?
MASS58
MASSS9
MASS6
MASS60
MASS6H]
MASS6E?
MASS63
MASS64
MASS6HS
MASS66
MASS67
MASS?
MASS70
MASS71
MASS8
MASSS
MAXRDX
MBIT =
MESCSS
MESTBL
MOD
MODUL
MONDAT
MONIT
MUT
MuX1
MXNUM
MO

M1

M10
M1
M12

M2

M20
M22

034401
034576
034652
031630
034707
034755
035023
035C51
035105
035137
035175
035250
031671
035306
035560
031750
032020
054602
000040
027731
002156
002672
002546
016044
007240
002466
064312
003450
030016
030012
040036
030040
030062
030022
030374
030403
030564
030623
030024
030660
030026
030030
040752
042554
043540
041044
044346
047712
052416
030032
041650
042230
042540
042040
042040
047724
065204
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M7 030034
¥30 036264
M81 036331
M8?2 036370
M83 0364641
M84 03101
M8S 036466
NOCLK 015400
NORAMP 003500
NOS 122576
NUM 003642
QuT 064010
OVFS 052302
PASCNT (002662
PATT 002630
PIRQ = 177772
PIRQVE= 000240
PRIO 112666
PRIOR 112654
PRIO 112556
PRI 112566
PRI? 112576
PRI3 112606
PRI4 112616
PRIS 112626
PRI6 112636
PRI7 112646
PRO = 000000
PR1 = 000040
PR2 = 000100
PR3 = 000140
PR& = 000200
PRS = 000240
PR6 = 000300
PR7 - 000340
PS = 177776
PSW = 177776
PWRVEC= 000024
RAMPST 063340
RAMP1 002746
RAMP? 003066
RAMP3 003206
RBIT = 000001
RDCHR = 104406
RDLIN = 104407
-RDOCT = 104410
RERROR 003504
RESREG= 104412
RESVEC= 000010
RETURN 003652
ROTDAT 060060
ROTFLG 003326
ROTPAT 003564
RUMP 063244
R6 =%000006
R7 =%000007
S 007340
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SAVREG
SCCUR
SCHL
SCLL
SCOPE
SCSTP
SETBYT
SETCLK
SETPTIN
SETRAM
SR5016
STACK
START
STAT1
STAT?
STCO
STKLMT
STSTIH
STSTIZ2
ST1SAV
ST2SAV
SWLOOP
SWR
SWREG
SwW0
Sw00
Swo1
Sw0?2
Sw03
SWoé
SWCS
Sw06
SW07
SW08
SW09
SW1
SW10
SWwii
Swi?2
SW13
Swilé
SW15
Sw?
Sw3
SwWé
SWS
Swé
SW7
SwW8
SW9

S5

T
TABLE
TABLE1
TADDR
TADDR1
TBADDR

-
-

-
-
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1046411

051432
046202
003620
003622
017306
001154
000176
000001
000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
000002
002000
004000
010000
020000
040000
100000
000004
000010
000020

TBIT
TBITVE
TEMP
TEMPB
TEMP1
TEMP?
TEMP3
TEMP4
TEMPS
TEXT
TIMOUT
TINIMD
TINIMO
TIOCM
TKVEC =
TMOT1?2
TMOT13
TMOUT
TMOVEC
TPVEC =
TRANP1
TRANP?2
TRAPVE =
TRTVEC=
TSECTB
TSTADR
TSTBYT
TSTDAT
TSTONE
TSTPT1
TSTPT?
TSTRGS
TST1
1ST10
TST11
TST12
TST13
TST14
1ST1S
TST16
1ST17
TST?
TST20
TST21
TST22
TST23
TST24
TST2S
TST26
TST27
TST3
TST30
TST3
TST3?
TST33
T1ST34
TST3S

076146
044766
050326
013230
000060
066612
067030
075640
007606
000064
051224
04577+
000034
000014
047124
055544
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SEQ 263
TST36 075534
TST37 075656
TST4 013426
TST40 076012
TST41 076170
TST42 076460
TST43 076744
TST&44 077364
TST4S 100002
TST46 100266
TST47 101060
TSTS 013572
TST50 101654
TSTS1 103546
TSTé 013642
TST?7 013706
TYPDS = 104405
TYPDSW 054316
TYPE = 104401
TYPERR 111226
TYPOC = 104402
TYPON = 104404
TYPOS = 104403
UPREG 056112
VAREND 004166
VAR] 003644
VARSTA 003404
VCHAN 003534
VECTO 002650
VECTOA 002652
VECT1 002654
VECTIA 002656
W 012002
WAIT 071512
XCHAN 003532
XLOOP 003646
XXDP 002640
XXX 003506
YESS 122572
YLOOP 003444
JLOOP 003446
$APTBU 001236
$APTHD 001100
$SAPTPT 001360
$SATY( 021604
$SATY1 021560
$ATYS (021566
$ATYSL 021576
$AUTOB 001150
$BASE 001406
$BDADR 001136
$BDDAT 001142
$BELL 001176
$COW1 001412
$COW2 001414
$CHARC 021330
$CMTAG 001114



MAIN,  MACRO M1113 12-A0G-82 09:59 PAGE 147-4 SEQ 264
SYMBOL TABLE

$CM3 = 000090 SENV 001226 SLFLG 022023 $OMODE 022270 $IN = 000052
SCNTLG 020217 $"NVM 001227 $LPADR 001122 $OVER 017606 $TPB 021166
SCNTLU 020312 $EOP 011722 SLPERR 001124 $PASS 001214 $TPFLG 001173
$CPUOP 001234 SEOPCT (011744 $MADR1 001364 $PASTM 001106 $TPS 001164
SCRLF 001203 $ERFLG 001117 $MADR2 001370 $POWER 0226156 $TRAP (022366
$DBLK 021550 SERMAX 001131 SMADR3 001374 $PWRDN 022450 $TRAPZ2 022410
$0DW0 001416 $ERROR 020506 $MADR4 001400 $PWRMG 022604 $TRP = 000013
$ODOW1 001420 $ERRPC 0017132 SMAJL 001206 $PWRUP (022522 $TRPAD 022422
$DDW10 001442 $ERRTB 004170 $MAMS1 001362 $QUES 001202 $TSTM 001104
$ODW11 001444 $ERRTY 020716 SMAMSZ2 001366 $RDCHR 017756 $TSTNM 001116
$ODW12 001446 $ERTTL 001126 $MAMS3 001377 SRDLIN 020152 $TTYIN 020302
$ODW13 001450 $SESCAP 001174 $MAMS4 001376 $RDOCT 020346 $TYPDS 021334
$DDW14 001452 SETABL 001226 $MBADR 001102 $RDSZ = 000010 $TYPE 021052
$DDW15 001454 SETEND 001456 SMFLG 022022 SRESRE 022330 $TYPEC 021264
$ODW2 001422 $FATAL 001210 SMNEW 020335 $RTNAD 012000 $TYPEX 021332
$DDW3 001424 $SFFLG 022024 SMSGAD 001222 $SAVRE 022272 $TYPOC 022052
$ODW4 001426 $FILLC 001172 $MSGLG 001224 $SAVR6 022614 $TYPON 022066
$ODWS 001430 SFILLS 001171 $MSGTY 001206 $SCOPE 017410 $TYPOS 022026
$ODW6 001432 $GDADR 001134 SMSWR 020324 $SETUP= 000027 SUNIT 001220
$ODW7 001434 $GDDAT 001140 $MTYP1 001363 $STUP = 177777 SUNITM 001110
$ODW8 001436 $GET42 011756 sMTYP?2 001367 $SVLAD 017552 SUSWR 001232
$00W9 001440 $HIBTS 001100 sMTYP3 001373 $SWR = 123400 SVECT1 001402
$OEVCT 001216 $HIOCT 020504 sMTYPL 001377 $SWREG 001230 SVECT2 001404
$OEVM 001410 SICNT 001120 SMULT 017644 $SWRMK= 000000 $XTSTR (017410
$DOAGN 011776 SILLUP 022610 sMUT 003456 $SWO8T 017622 $$GET4= 000000
$DTBL 021540 $INTAG 001157 $NULL 001170 $TESTN 001212 $$Sw08= 000012
$ENDAD 011766 $ITEMB 001130 $NWTST= 000000 $TkB 001162 $OFILL 022267
$ENDCT 011752 SLF 001204 $OCNT 022266 $TKS 001160 .$x = 001100
. ABS. 122601 000

ERRORS DETECTED: O

VIRTUAL MEMORY USED: 55368 WORDS ( 217 PAGES)

DYNAMIC MEMORY: 21558 WORDS ( 82 PAGES)

ELAPSED TIME: 00:21:40

(VPCAG/ENABLE : ABS:AMA,CVPCAG/=SP/(CR=SYSMAC/ML ,MON|T ,PARTA PARTB END



