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IDENTIFICATION

PRODUCT CODE: AC-B094A-M(

PRODUCT NAME: CVMNDAO MNCDA (D/A) DIAGNOSTIC TEST

DATE : AUGUST 1978

MAINTAINER: DIAGNOSTIC ENGINEERING

COPYRIGHT (() 1978
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY ON A SINGLE

(OMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION OF THE ABOVE
TOPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES THEREOF, MAY NOT
BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT FOR
JSE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE TERMS. TITLE
TO AND OWNERSHIP OF THE SOF TWARE SHALL AT ALL TIMES REMAIN IN DEC.

rnt INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE AND

SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT CORPORATION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS SOF TWARE
ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.
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1.

2.0

2.1

2.2

3.0

4 L

ABSTRACT

THE MNCDA DIAGNOSTIC PROGRAM IS A SERIES OF TESTS DESIGNED
TO TEST ALL LOGIC FUNCTIONS AND DATA PATHS ACCESSIBLE.
ADDITIONAL SUB-SECTIONS ARE PROVIDED TO VERIFY THE ANALOG OUTPUT.
TOTAL PROGRAM CONTROL IS ACCOMPLISHED THRU THE CONSOLE TERMINAL
VIA THE ODT/CONSOLE MICROCODE AND THE PROVISIONS OF SECTION 5.

REQUIREMENTS

EQUIPMENT

1. PDP11/03 COMPUTER OR LSI-11_PROCESSOR
2. DLV1I1 WITH 1/0 TERMINAL (LA36, VvT100, ETC.)

3. MNCDA (D/A) OPTION

STORAGE

THE PROGRAM USES THE LOWER 4K OF MEMORY.

LOADING PROCEDURE <XXDP>

1. ENSURE THAT THE DIAGNOSTIC LOAD MEDIA IS INSTALLED IN DRIVE 0.
2. BOOT THE MEDIA BY TYPING °‘'173000G'" IF IN THE ODT MICRO-CODE STATE

OR CYCLING THE POWER 'ON-OFF'' SWITCH.
3. UPON SUCCESSFUL BOOTING OF THE LOAD MEDIA, THE XXDP MONITOR

WILL IDENTIFY ITSELF AND INFORM THE OPERATOR OF THE OPERATING
OPTIONS THAT MAYBE SELECTED.

4. THE OPERATOR SHOULD TYPE ‘R VMND??'' FOLLOWED BY A 'RETURN''
THE XXDP MONITOR WILL LOAD THE PROGRAM INTO MEMORY AND START
THE PROGRAM AT LOCATION 200.

STARTING PROCEDURE

1. THE PROGRAM WILL RESPOND BY TYPING THE PROGRAM TITLE.

2. THE PROGRAM WILL NOW ASK FOR AN INITIAL SWITCH REGISTER
VALUE TO BE STORED IN THE SOF TWARE SWITCH REGISTER.

3. THE PROGRAM WILL NOW DISPLAY THE MENU OF TEST OR LOOP SELECTION.
THE OPERATOR SELECTS THE TESTS BY TYPING SELECTED CHARACTER FOLLOWED

BY DEPRESSING THE 'RETURN'' KEY.

PROGRAM START

200 STARTING ADDRESS OF THE PROGRAM
204 RESTART ADDRESS OF THE PROGRAM
210 STARTING ADDRESS FOR THE OPTION TESTER.

SEQ 0003



5.0

5.1

5.2

6.0

6.2

SOF TWARE SWITCH REGISTER

OPTIONS

SWITCH OCTAL FUNCTION

SW15=1 100000 HALT ON ERROR
SW14=1 040000 LOOP ON TEST
SW13=1 020000 INHIBIT ERROR TYPEOUTS
SWi2=1 010000 INHIBIT SIZING THE NUMBER OF MN(DA'S
SW11=1 004000 INHIBIT ITERATIONS
SW10=1 002000 BELL ON ERROR
SW09-1 001000 LOOP ON ERROR
Sw08=1 0004 XX LOOP ON TEST IN SWR <7-0>

CONTROL

1. THE TEST OR LOOP MAYBE STOPPED BY TYPING THE '‘CONTROL & C'’
KEYS. THIS OPERATION WILL STOP THE PROGRAM AND ENABLE THE
OPERATOR TO SELECT DIFFERENT PROGRAM COMMANDS.

2. THE SOFTWARE SWITCH REGISTER CAN BE CHANGED UNDER PROGRAM
CONTROL BY TYPING THE 'CONTROL & G' KEYS. THIS
KEYBOARD OPERATION WILL PRINT OQUT THE CURRENT CONTENTS

AND ACCEPT NEW OCTAL SWITCH REGISTER DATA TERMINATED
WITH A CARRIAGE RETURN.

3. ONCE THE ODT MODE HAS BEEN ENTERED BECAUSE OF AN
ERROR CONDITION WITH BIT15 SET (HALT ON ERROR), STEP #2
ABOVE IS OF NO VALUE, SO RESORT TO STEP #1 TO ALTER THE
SCFTWARE SWITCH REGISTER IF DESIRED BEFORE TYPING
‘P’ (CONTINUE).

4. IF THE PROGRAM IS PERFORMING RESET INSTRUCTIONS, SEVERAL
'CONTROL & G OR C' COMMANDS MAY BE NECESSARY TO BE
ACKNOWLEDGE BY THE PROGRAM.

ERROR REPORTING

ERROF COMMENT

ALL ERRORS ARE ACCOMPANIED WITH AN ENGLISH LANGUAGE DESCRIPTIVE

COMMENT AS TO THE TYPE OF FAILURE. FURTHER QUALIFICATION OF
THE ERROR CAN BE OBTAINED IF NEEDED FROM THF COMMENT AT THE

ERROR PC OR FROM THE TEST ITSELF.

ERROR DATA

*UNIT UNIT NUMBER

*ERRP( LISTING ADDRESS WHERE THE ERROR WAS DETECTED
*BUSADR MNCDA BUS REG ADDRESS OF CONCERNED OPERATION

EXPCT DATA THAT WAS EXPECTED
RCVD DATA THAT WAS RECEIVED

*ALWAYS REPORTED

SEQ 0004



7.0

7

7.2

7.3

7.4

7.5

8.0

MISCELLANEOUS

MNCDA BUS ADDRESS MODIFICATION

MCDIFY LOCATION '$BASE' (LOC. 1244) [F BASE BUS ADDRESS IS NOT 171060.

*NOTE: USE THE 'B'' PROGRAM COMMAND TO MODIFY THIS LOCATION

AFTER PROGRAM LOAD.

XXDP/APT NOTES

THIS DIAGNOSTIC 1S CHAINABLE UNDER XXDP (REQUIRES 8K OR MORE).
THIS DIAGNOSTMIC DOES SUPPORT "'APT'' BUT HAS NOT BEEN RUN UNDER IT.

POWER FAIL

A POWER FAILURE WILL CAUSE A RESTART MESSAGE ON POWER UP AT
WHICH TIME THE PROGRAM IS RESTARTED (OMLY ON SYSTEMS WITH
NON~VOLATILE MEMORY AND WITH APPROPRIATE HARDWARE).

MULTIPLE MNCDA INTERFACE TESTING

THIS PROGRAM DOES ‘‘AUTO-SIZE'® THE NUMBER OF MNCDA'S CONNECTED.
THIS DIAGNOSTIC WILL TEST SEQUENTIALLY UP TO 8 MNCDA INTERFACES
WITH CONTIGUOUS BUS ADDRESSES. THE ''AUTO-SIZE''CAN BE INHIBITED
BY THE OPERATOR SETTING BIT 15 OF LOCATION "$ENV (LOC. 1214) OR
SETTING SWITCH REGISTER BIT 12 TO A ONE.
USE THE 'B'' PROGRAM COMMAND TO LOAD THE BASE ADDRESS.

RESTRICTJONS

NONE

EXECUTION TIME

EXECUTION TIME RANGES FROM ABOUT 5 SECONDS WITH NO ITERATIONS
TO ABOUT 20 SECONDS WITH ITERATIONS ENABLED WITH ONE MNCDA CONNECTED.
AN END PASS MESSAGE INDICATES ALL TESTS HAVE COMPLETED ON ALL SELECTED UNITS.
END OF PASS WILL ALSO REPORT TOTAL ERROR COUNT AND ANY UNIT'S THAT HAD fRRORED.

SEQ 0005



5.0

9.1

9.2

6.3

9.4

9.5

10.0

PROGRAM TEST DESCRIPTIONS

L LOGIC TESTS

THIS DIAGNOSTIC CONTAINS A SERIES OF INDEPENDENT TESTS DESIGNED
TO TEST LOGIC FUNCTIONS AND DATA PATHS OF THE MNCDA DAC CONTROL.
A COMPLETE LIST OF TESTS IS AVAILABLE IN THE TABLE OF CONTENTS
AT THE BEGINNING OF THE LISTING. THE COMMENT FIELD WITHIN
EACH TEST CAN BE BENEFICIAL IN TEST UNDERSTANDING.
THE PROGRAM WILL AUTO-SIZE UP TO 8 MNCDA'S TO BE TESTED.

R = RAMP LOOP

THIS LOOP IS PROVIDED A METHOD FOR THE OPERATOR TO INSPECT AND VERIFY
ANALOG OPERATION OF ALL DAC BITS. THE LOOP ALSO ENABLES THE OPERATOR TO VERIFY
THAT NO TWO DAC OUTPUTS ARE INTERCONNECTED.

S - STATIC CALIBRATION LOOP

THIS LOOP PROVIDES THE OPERATOR WITH A SIMPLE LOOP_FOR VERIFYING

THE INDIVIDUAL DAC BITS AND THE OPERATION OF DAC #3 DIGITAL OUTPUT BITS.
THE VALUE OF THE SWITCH REGISTER IS LOADED INTO ALL DAC'5

AND THE OUTPUT VOLTAGE CAN BE MONITORED.

D DYNAMIC CALIBRATION LOOP

THIS PROVIDES THE OPERATOR WITH A LOOP THAT LOADS THE VALUE OF THE

SWITCH REGISTER INTO THE DAC'S AND THEN AFTER A DELAY CLEARS
THE DAC REGISTERS. THIS PROVIDES A SWITCHING PATTERN BETWEEN THE

SELECTED VOLTAGE AND O.

L = LOGIC TEST WITH TESTER SUPPORT (SA 210)

INITIAL PERFORMS THE LOGIC TESTS AND THEN EMPLOYS A KNOWN
GOOD A TO D CONVERTER TO AID IN ADJUSTING THE POT'S ON THE
MNCDA BOARD. THE OPERATOR IS INFORMED AS TO WHICH POT TO ADJUST

AND WHICH D TO A CONVERTER IS TESTED.

LISTING

SEQ 0006



CVMND-A MNCAA

CVMNDA. P11
DIAGNOSTIC MACY11 27(654) 19-SEP-78 08:58
TABLE OF CONTENTS

BASIC DEFINITIONS

OPERATIONAL SWITCH SETTINGS
TRAP CATCHER

STARTING ADDRESS(ES)
ACT11 HOOKS
APT PARAMETER BLOCK

COMMON TAGS
APT MAILBOX-ETABLE

ERROR POINTER TABLE
INITIALIZE THE COMMON TAGS
TYPE PROGRAM NAME

GET VALUE TOR SOF TWARE SWITCH REGISTER

SUBROUTINE TO CHANGE BASE ADDRESS OF DEVICE
DETERMINE THE NUMBER OF MNCDA ON THIS SYSTEM

TEST # DESCRIPTION

T VERIFY CORRECT I.D. VALUES

T2 TEST THAT THE MNCDA RESPONDS TO THE CPU
13 TEST THAT DACO REGISTER CAN BE CLEARED

T4 TEST THAT DACO REGISTER CAN BE LOADED WITH #7777
15 TEST THAT DACO REGISTER CAN HOLD A FLOATING 1 PATTERN
16 TEST THAT DACO CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
17 TEST THE "'SUB'' INSTRUCTION WORKS ON DACO
710 TEST THAT DAC1 REGISTER CAN BE CLEARED

TN TEST THAT DAC #1 REGISTER CAN BE LOADED WITH #7777
112 TEST THAT DAC #1 REGISTER CAN HOLD A FLOATING 1 PATTERN

T13 TEST THAT DAC1 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
T14 TEST THE *'SUB'’ INSTRUCTION WORKS ON DAC1
T15 TEST THAT THE DAC #2 REGISTER CAN BE CLEARED
T16 TEST THAT THE DAC #2 REGISTER CAN BE LOADED WITH #7777
117 TEST THAT THE DAC #2 REGISTER CAN HOLD A FLOATING 1 PATTERN
120 TEST THAT DACZ2 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
121 TEST THE ''SUB'' INSTRUCTION WORKS ON DA(CZ2
122 TEST THAT THE DAC #3 REGISTER CAN BE CLEARED

123 TEST THAT THE DAC #3 REGISTER CAN BE LOADED WITH #7777
124 TEST THA1 THE DAC #3 REGISTER CAN HOLD A FLOATING 1 PATTERN
125 TEST THAT DAC3 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)

126 TEST THE ''SUB'* INSTRUCTION WORKS ON DAC3
127 TEST THAT THE FOUR DAC REGISTERS CAN HOLD DIFFERENT DATA

730 TEST THAT RESET CLEARS DAC #0 REGISTER
131 TEST THAT RESET CLEARS DAC #1 REGISTER
132 TEST THAT RESET CLEARS DAC #2 REGISTER
133 TEST THAT RESET CLEARS DAC #3 REGISTER
T34 DETERMINE IF MORE MNCDA'S REMAIN TO BE TESTED

135 DETERMINE IF RUNNING ON THE HARDWARE TESTER (IF NOT REPORT END OF PASS)
136 TEST THAT DAC #3 OUTPUT BITS (0-3) FUNCTION
137 VERITY THE MNCDA +15 SUPPLY
140 VERIFY THE MNCDA =15 SUPPLY

T41 DACO OFFSET ADJUSTMENT

142 DACO GAIN ADJUSTMENT

143 DACO CALIBRATION
T44 DACO 2.5 VOLT SWITCH CHECK

SEQ 0007
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(4)
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(4)

(4)
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(4)

(4)

612
(4)

(4)

(4)

(4)

(4)

614

630
663
691
714

736
758

785

801

825
832
852
853
855
875
892

904
938
943

1034

1035
1037
1050
1051

1052
1056

DIAGNOSTIC MACY11 27(654) 19-SEP-78 08:58
TABLE OF CONTENTS

145 DACO 10.0 VOLT SWITCH CHECK
146 DACO UNIPOLAR SWITCH CHECK
147 DAC1 OFFSET ADJUSTMENT
150 DACY GAIN ADJUSTMENT
151 DAC1 CALIBRATION

152 DACT 2.5 VOLT SWITCH CHECK
153 DAC1 10.0 VOLT SWITCH CHECK
154 DACT UNIPOLAR SWITCH CHECK
155 DAC2 OFFSET ADJUSTMENT

156 DAC2 GAIN ADJUSTMENT
157 DACZ2 CALIBRATION
760 DAC2 2.5 VOLT SWITCH CHECK
161 DAC2 10.0 VOLT SWITCH CHECK

162 DAC2 UNIPOLAR SWITCH CHECK
163 DAC3 OFFSET ADJUSTMENT
T64 DAC3 GAIN ADJUSTMENT
165 DAC3 CALIBRATION
166 DAC3 2.5 VOLT SWITCH CHECK
T67 DAC3 10.0 VOLT SWITCH CHECK
170 DAC3 UNIPOLAR SWITCH CHECK
END OF PASS ROUTINE

SUBROUTINE TO ADJUST THE DAC'S OFFSET POTS
SUBROUTINE TO ADJUST THE GAIN ADJUSTMENT POTS
SUBROUTINE TO TEST THE D/A CALIBRATION
SUBROUTINE TO VERIFY THE 2.5 VOLT SWITCH POSITION
SUBROUTINE TO VERIFY THE 10.0 VOLT SWITCH POSITION
SUBROUTINE TO VERIFY THE UNIPOLAR SWITCH POSITION
FIELD TEST MODULE DIGITAL OUTPUT LAMP LOOP

SUBROUTINE TO CONVERT CHANNEL N NN THE TESTER A/D
SUBROUTINE TO LOOP UNTIL OPERATOR TYPES THE 'RETURN'' KEY
SUBROUTINE TO COMPARE TWO LOCATIONS BY THE SPREAD
DAC ADJUSTMENT ROUTINES

FULL SCALE RAMP ON EACH RAMP

CONTROL CHARACTER DETECTOR
STATIC DAC CALIBRATION
DYNAMIC DAC (ALIBRATION
MISC. SUB-ROUTINES, ASCII MESSAGES AND SOF TWARE HANDLERS

ASCI1 MESSAGES

BINARY TO ASCII AND TYPE ROUTINE
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
SCOPE HANDLER ROUTINE
ERROR HANDLER ROUTINE
ERROR MESSAGE TYPEOUT ROUTINE
POWER DOWN AND UP ROUTINES

BINARY TO OCTAL (ASCII) AND TYPE
TYPE ROUTINE

TTY INPUT ROUTINE

READ AN OCTAL NUMBER FROM THE TTY

APT COMMUNICATIONS ROUTINE

TRAP DECODER

TRAP TABLE

SEQ 0008
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001100

000011
000012
000015
000200
177776

177774
177772
177570
177570

000000
000001
000002
000003
000004
000005
000006
000007
000006
000007

000000
000040
000100
000140
000200
000240
000300
000340

100000
040000

J 1
MACY11 27(654) 19-SEP-78 08:58 PAGE 1

SEQ 0009

LTITLE CVMND-A MNCAA DIAGNOSTIC

;*COPYRIGHT (C) 1978
;*DIGITAL EQUIPMENT CORP.
:*MAYNARD, MASS. 01754
*

- «PROGRAM BY RAYMOND SHOOP
x

:«THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
:*PACKAGE (MAINDEC-11-DZQAC-C3), JAN 19, 1977.
]

.SBTTL BASIC DEFINITIONS

;*INITIAL ADDRESS OF THE STACK POINTER #«% 1100 w«=
STACK= 1100
.EQUIV EMT,ERROR ;:;BASIC DEFINITION OF ERROR (CALL
LEQUIV I0T,SCOPE ;:;BASIC DEFINITION OF SCOPE CALL

;*MISCELLANEOUS DEFINITIONS
HT= 1 ;:CODE FOR HORIZONTAL TAB

LF= 12 :;CODE FOR LINE FEED
CR= 15 :;CODE FOR CARRIAGE RETURN
CRLF= 200 ;;CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 ; sPROCESSOR STATUS WORD

.EQUIV PS,PSW

STKLMT= 177774 ;;STACK LIMIT REGISTER
PIRQ= 177772 : :PROGRAM INTERRUPT REQUEST REGISTER

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

;*GENERAL PURPOSE REGISTER DEF INITIONS
RO= X0 s ;GENERAL REGISTER
R1= X1 ;;GENERAL REGISTER
R2= X2 :;GENERAL REGISTER
R3= X3 ;;GENERAL REGISTER
R4= ) 44 ; :GENERAL REGISTER
RS= %5 ; sGENERAL REGISTER
R6= X6 ; ;GENERAL REGISTER
R7 X7 ; ;GENERAL REGISTER

SP-~ %6 ::STACK POINTER
PC= 27 : :PROGRAM COUNTER

;*PRIORITY LEVEL DEFINITIONS

PRO= 0 ::PRIORITY LEVEL O
PR1= 40 :;PRIORITY LEVEL 1
PR2= 100 ::PRIORITY LEVEL 2
PR3= 140 ::PRIORITY LEVEL 3
PR4= 200 ::PRIOR]ITY LEVEL 4

PRS= 240 ::PRIORITY LEVEL 5
PR6= 300 ::PRIORITY LEVEL 6

PR7= 340 ::PRIORITY LEVEL 7

;%''SWITCH REGISTER'" SWITCH DEFINITIONS
Sw15= 100000
SWl4= 40000
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DIAGNOSTIC MACY11 27(654)
BASIC DEFINITIONS

020000 SW13=
010000 Swi2=
004000 SW11=

002000 SW10=
001000 SW09=
000400 SW08=
000200 SW07=
000100 SW06=
000040 SW05=
000020 SW04=
000010 SwW03=
000004 SW02=
000002 SW01=
000001 SW00=

.EQUIV

LEQUIV
.EQUIV
.EQUlV
.EQUIV

.EQUIV

.EQUIV

.EQUIV

.EQUlV

.EQUlV

. *DATA

100000 BIT15=
040000 BIT14=
020000 BIT13=
010000 BIT12=

004000 BIT11=
002000 BIT10=
001000 B1T09=
000400 B81708=
000200 81707=
000100 BI1T06=
000040 BIT0S=
000020 BITO4=

000010 BIT03=
000004 BIT02=
000002 BIT01=
000001 81700=

.EQUIlV

.EQUIV

.EQUIV

.EQUIV

.EQUIV

.EQUIV

.EQUIV

.EQUIV

.EQUIV

LEQUIV

K 1
19-SEP-78 08:58 PAGE 1-1

20000
10000
4000
2000
1000
400

200
100
40
20
10
4

2

SW09, SW9
Sw08,sw8
SW07,Sw7
SW06, SW6
SW05, SW5
SW04, SWé

Sw03,Sw3

SWO1,SwW1

SW00, SW0

BIT DEFINITIONS (BITOO TO BIT15)
100000
40000

20000
10000
4000
2000
1000
400
200
100
40

20
10
4

g

BIT09,BIT9
BIT08,BIT8
BIT07.8177
BIT06,BIT6
BITO05,BITS
BIT04 ,BIT4
BIT03,8I73
BIT102.BIT2
BI1701,BIT
8I1700,BIT0

J*BASIC ''CPU'' TRAP VECTOR ADDRESSES

SEQ 0010
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DIAGNOSTIC MACY11 27(654)
BASIC DEFINITIONS

000004 ERRVE(C= 4
000010 RESVEC= 10
000014 TBITVEC=14

000014 TRTVEC= 14
000014 BPTVEC= 14
000020 I0TVEC= 20
000024 PWRVEC= 24
000030 EMTVEC= 30
000034 TRAPVE (=34
000060 TKVEC= 60
000064 TPVEC= 64

000240 PIRQVEC-240

171060 ABASE-171060

L 1
19-SEP-78 08:58 PAGE 1-2

;:;TIME OUT AND OTHER ERRORS

::R%fing%D AND ILLEGAL INSTRUCTIONS

;; TRACE TRAP

: ;BREAKPOINT TRAP (BPT)
;2 INPUT/0UTPUT TRAP (JOT) =«SCOPE*~«
;;POWER FAIL

::EMULATOR TRAP (EMT) =+«ERROR*«
::"'TRAP'' TRAP
;:;TTY KEYBOARD VECTOR

::TTY PRINTER VECTOR

: :PROGRAM INTERRUPT REQUEST VECTOR

SEQ 0011
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BASIC DEFINITIONS

000000

000174
000000
000000

000137
000137
000137

000100
000104

001502
001466
001474

000200 €00002

1

M

MACY11 27(654) 19-SEP-78 08:58 PAGE 2

.SBTTL OPERATIONAL SW.TCH SETTINGS
®

i SWITCH USE
k0 eeeeeas ] 02 2 eaocoeosseocaccooeeomamaees

i* 15 HALT ON ERROR
o 14 LOOP ON TEST

;¥ 13 INHIBIT ERROR TYPEOUTS

ox 12 INHIBIT SIZING # OF MNCAA'S
o* 1 INHIBIT ITERATIONS
i* 9 LOOP ON ERROR

LOOP ON TEST IN SWR<7:0>.

“x 8

.SBTTL TRAP CATCHER

.=0

;*ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A "".+2 HALT"'
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;*LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

=174
DISPREG: .WORD 0 ;. SOFTWARE DISPLAY REGISTER
SWREG: .WORD 0 ;. SOF TWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)

JMP a#BEGIN . ,JUMP TO STARTING ADDRESS OF PROGRAM
JMP RESTRT JRESTART ADDRESS
JMP TESTER ;JUMP TO TESTER SA.

.-100
104,200,2 ;B EVENT SAFE GUARD

SEQ 0012
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SEQ 0013

JSBTTL ACT11 HOOKS

;"*fi**fi*'**"tfi**t*fi*fi*""'***fi*fi*fi*.***""*****fi'*ti**..*tifi*fit

“[OOKS REQUIRED BY ACT11
sszgc=. :SAVE PC

iégng ::1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP

'WORD 0 ::2)SET LOC.52 TO ZERO
.=$SVPC .2 RESTORE PC
"=1000

_SBTTL APT PARAMETER BLOCK

""fii*ti***fl*l’*.fi*fi****Q*i*t*fi*'**fi"***.fi**!fifi.*tfi‘fi*tttfifi***ififi*

“SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
" .'*".*******'***.*'***t*'****.*fi****fi*fi****fi**tfi*fi***ti'*fifi't*fifi.

.$X-. ::SAVE CURRENT LOCATION
224 'SET POWER FAIL TO POINT TO START OF PROGRAM
500 ““FOR APT START UP
44 -“POINT TO APT INDIRECT ADDRESS PNTR.
$APTHDR - -POINT TO APT HEADER BLOCK
.=.8X --RESET LOCATION COUNTER

" .'fiil’tfi'fi"fi*fifl'tit***fi***"'****.**'*fi*fi***fi*fi***fi*'******fifi*fit**tt

“SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
*INTERFACE SPEC.

$SAPTHD:

$HIBTS: .WORD O ::TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
SMBADR: .WORD SMAIL - :ADDRESS OF APT MAILBOX (BITS 0-15)
$TSTM: .WORD 30 “'RUN TIM OF LONGEST TEST

$PASTM: .WORD 10 “'RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
SUNITM: .WORD 30 **ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

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

S
~
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CVMNDA. P11 COMMON TAGS SEQ 0014

13? .SBTTL COMMON TAGS
(
(2) AR R RN NN AN R AR R R AN RN R P AARN R A RN RN R AR AR X RN R R RN &R

~
~

—
b

A S%THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
(}) ;*USED IN THE PROGRAM.
()

1 001100 .=1100
(1) 001100 $CMTAG: ;. START OF COMMON TAGS
(1) 001100 00C000 .WORD 0O
(1) 001102 000 $TSTANM: .BYTE 0 2, CONTAINS THE TEST NUMBER
(1) 001103 000 $ERFLG: .BYTE O ;. CONTAINS ERROR FLAG
(1) 001104 000000 $ICNT: _WORD O ;s CONTAINS SUBTEST ITERATION COUNT
(1) 001106 000000 $LPADR: .WORD 0 ;. CONTAINS SCOPE LOOP ADDRESS
(1) 001110 000000 $LPERR: .WORD 0 ;. CONTAINS SCOPE RETURN FOR ERRORS
(1) 001112 000000 $ERTTL: .WORD O ;. CONTAINS TOTAL ERRORS DETECTED
(1) 001114 000 $ITEMB: .BYTE O ;. CONTAINS ITEM CONTROL BYTE
(1) 001115 001 $ERMAX: .BYTE 1 ;. CONTAINS MAX. ERRORS PER TEST
(1) 001116 900000 S$ERRPC: .WORD O ;;CONTAINS PC OF LAST ERROR INSTRUCTION
(1) 001120 000000 $GDADR: .WORD O ;. CONTAINS ADDRESS OF 'GOOD' DATA
(1) 001122 000000 $8DADR: .WORD 0 ;. CONTAINS ADDRESS OF 'BAD' DATA
(1) 001124 000000 $GDDAT: .WORD O ;. CONTAINS 'GOOD' DATA
(1) 001126 000000 $BDDAT: .WORD O ;. CONTAINS 'BAD' DATA
(1) 001130 000000 .WORD 0 ; ;RESERVED--NOT TO 8t USED
(1) 001132 000000 .WORD 0
(1) 001134 000 $AUTOB: .BYTE 0 ;;AUTOMATIC MODE INDICATOR
(1) 001135 000 $INTAG: .BYTE O ;o INTERRUPT MODE INDICATOR
(1) 001136 000000 .WORD O

(1) 001140 177570 SWR: .WORD DSWR ;;ADDRESS OF SWITCH REGISTER
(1) 001142 177570 DISPLAY: .WORD DDISP ; ;ADDRESS OF DISPLAY REGISTER
(1) 001144 177560 $TKS: 177560 ;. TTY KBD STATUS
(1) 001146 177562 $TKB: 177562 ;. TTY KBD BUFFER
(1) 001150 177564 $TPS: 177564 ;2TTY PRINTER STATUS REG. ADDRESS
(1) 001152 177566 $TP8: 177566 ;:TTY PRINTER BUFFER REG. ADDRESS
{1) 001154 000 $NULL: .BYTE O ;. CONTAINS NULL CHARACTER FOR FILLS
(1) 001155 002 $FILLS: .BYTE 2 ;. CONTAINS # OF FILLER CHARACTERS REQUIRED
(1) 001156 012 $FILLC: .BYTE 12 ;o INSERT FILL CHARS. AFTER A 'LINE FEED'’
(1) 001157 000 $TPFLG: .BYTE O ;. 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0-YES)
(1) 001160 00000V $TIMES: 0 ;oMAX. NUMBER OF ITERATIONS
(1) 001162 000000 $ESCAPE :0 ;.ESCAPE ON ERROR ADDRESS
(1) 001164 077 $QUES: .ASCII /?/ ;s QUESTION MARK
(1) 001165 015 $CRLF: .ASCII <15 ;s CARRIAGE RETURN
(1) 001166 000012 $LF: LASCIZ 12> ;oLINE FEED
(2) :"tttfit*ttttfittttflit*ttit'tttttfiitttt*t*ttttttttt'tt*tttttttttttt

fg; .SBTTL APT MAILBOX-ETABLE

(3) ""tt*t'tttfitttt**tt*t*ttttttttt*tit*fit*ttttittfittt*l'tfitttttt*itfi

(2) .EVEN
(2) 001170 PMAIL : ; ;APT MAILBOX
(2) 001170 000000 $MSGTY: .WORD AMSGTY ;. MESSAGE TYPE CODE

(2) 001172 000000 $FATAL: .WORD AFATAL ;;FATAL ERROR NUMBER
(2) 001174 000000 $TESTN: .WORD ATESTN ;:TEST NUMBER
(2) 001176 000000 $PASS: .WORD APASS ;;PASS COUNT
(2) 001200 000000 $DEVCT: .WORD ADEVCT ;;DEVICE COUNT
(2) 00102 000000 SUNIT: .WORD AUNIT ;.1/0 UNIT NUMBER
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(2)
(2)
(2)
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(2)
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PN

001204
001206
001210
001210
00121
001212
001214
001216

001220
001221

001222

001224
001225
001226
001230
001231
001232
001234

001235
001236
001240
001242
001244
001246
001250
001252

DIAGNOSTIC
APT MAILBOX-ETABLE

000000
000000

000
000

0000C0
000000
000000

000
000

000000

000
000

000000
000
000

000000
000
000

000000
000000
000000
171060
000000
000000

MACY11 27(654)

$MSGAD: .WORD

$MSGLG: .WORD
SETABLE:

$ENV: .BYTE
$ENVM: _BYTE
$SWREG: .WORD
$USWR: .WORD

$CPUOP: .WORD
1

a
'-t

‘t

. *

;t

$MAMS1: .BYTE
$MTYP1: _BYTE
b ]

I
;t

;t

$MADR1: .WORD
. W

SMAMS?: .BYTE

MTYP2: .BYTE
$MADRZ: .WORD
SMAMS3: _BYTE
MTYP3: .BYTE
$MADR3: .WORD

SMAMSS: LBYTE
MTYP4&: .BYTE

$MADR4: .WORD
$VECT1: .WORD

$VECT2: .WORD
$BASE: .WORD

$DEVM: _WORD

$CDW1: .WORD

$ETEND:

LMEXIT

AMSGAD

AMSGLG

AENV

AENVM

ASWREG
AUSWR

ACPUOP

AMAMS

AMTYP1

AMADR1

AMAMS?2
AMTYP2
AMADR?2

AMTYP3
AMADR3
AMAMSS

AMTYP4
AMADRS
AVECT1
AVECTZ2
ABASE
ADEVM

ACDW1

¢ 2
19-SEP-78 08:58 PAGE 3-¢

; ;MESSAGE ADDRESS
; sMESSAGE LENGTH
;:APT ENVIRONMENT TABLE
; ;ENVIRONMENT BYTE
;;ENVIRONMENT MODE BITS
:;APT SWITCH REGISTER

;sUSER SWITCHES
::CPU TYPE ,OPTIONS
BITS 15-11=CPU TYPE

11/04=01,11/05=02,11/20=03,11/40 04,11/45=05
11/70=06,PDQ=07,0=10

BIT 10=REAL TIME CLOCK
BIT 9=FLOATING POINT PROCESSOR

BIT 8=MEMORY MANAGEMENT
;;HIGH ADDRESS.,M.S. BYTE

::MEM. TYPE,BLKA1
MEM.TYPE BYTE == (HIGH BYTE)

900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC M0S=003

:;HIGH ADDRESS.BLKA1
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF '‘TYPE'' ABOVE

::HIGH ADDRESS.M.S. BYTE
:;MEM.TYPE ,BLK#?2
:;MEM.LAST ADDRESS.BLK#?
;:HIGH ADDRESS. M.S.BYTE
2 ;MEM.TYPE ,BLK#3
; ;MEM_LAST ADDRESS.BLK#3
;:HIGH ADDRESS ,M.S.BYTE

; ;MEM.TYPE ,BLKA#S

: :MEM_LAST ADDRESS.BLKA#4
::INTERRUPT VECTORA1,BUS PRIORITY#

:: INTERRUPT VECTORWZ2BUS PRIORITY#?
: :BASE ADDRESS OF EQUIPMENT UNDER TEST

;:DEVICE MAP
2 ;CONTROLLER DESCRIPTICN WORD#1

SEQ 0015
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CVMNDA . P11 ERROR POINTER TABLE SEQ 0016

(}; .SBTTL ERROR POINTER TABLE
(

(M ;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT (AN OCCUR.
(M :«THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
ab ;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.
(1 ;*NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
(}) :*«NOTEZ: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
Qb

ab b EM ;;POINTS TO THE ERROR MESSAGE
1) D% DH ::POINTS TO THE DATA HEADER
(1) b DT :;POINTS TO THE DATA
(}; i DF ;;POINTS TO THE DATA FORMAT
(

(1)

(1) 001252 $ERRTR:
35
36
37 JITEM 1
38 001252 010432 EM1 ;BUT TIME-OUT WHEN REF. A DAC ADDRESS
39 001254 012154 DH2 ;ERRPC BUSADR
40 001256 013650 DT :SERRPC $8DDAT
41 001260 013770 DFO

42 JITEM 2
43 001262 010531 EM2 :DAC #0 REGISTER IN ERROR
44 001264 012114 DH1 ;ERRPC BUSADR GOOD BAD
45 001266 013660 DT2 :$ERRPC DACO SGDDAT $BDDAT
46 001270 013770 DFO
&7 JITEM 3

48 001272 010574 EM3 ;DAC #1 REGISTER IN ERROR
49 001274 012114 DH1 ;ERRPC BUSADR GOOD BAD

50 001276 013674 DT3 ;$ERRPC DACT $GDDAT $8BDDAT
51 001300 013770 DFO
52 JITEM 4
53 001302 010637 EMS4 :DAC #2 REGISTER IN ERROR
56 001304 012114 DH1 JERRPC BUSADR GOOD BAD
55 001306 013710 DT4 ;$ERRPC DACZ2 $GDDAT $BDDAT
56 001310 013770 DFO
57 JITEM 5
58 001312 010702 EMS ;DAC #3 REGISTER IN ERROR
59 001314 012114 DH1 ;ERRPC BUSADR GOOD BAD
60 001316 013724 DTS :$ERRPC DAC3 $GDDAT $BDDAT
61 001320 013770 DFO
62 JITEM 6
63 001322 010745 EM6 :SELCCTED DAC OFFSET POT IS NOT ADJUSTED CORRECTLY
64 001324 012176 DH6 JERRPC BUSADR EXPECT WAS SPREAD
65 001326 013740 DT6 JSERRPC DACBAD S$GDDAT SBDDAT SPREAD
66 001330 013770 DFO
67 JITEM 7
68 001332 011034 EM7 ;SELECTED DAC GAIN POT IS NOT ADJUSTED CORRECTLY
69 001334 012176 DH6 :ERRPC BUSADR EXPECT WAS SPREAD
70 001,36 013740 DT6 :SERRPC DACBAD SGDDAT $BDDAT SPREAD
71 001340 013770 DFO
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CVMNDA . P11 ERROR POINTER TARLE SEQ 0017

73 DITEM 10
74 001342 011121 EM10 JSELECTED DAC HAS A LINEARITY PROBLEM
7S 001344 012176 DH6 ;ERRPC BUSADR EXPECT WAS SPREAD
76 001346 013740 DT6 :SERRPC DACBAD SGDDAT $BDDAT SPREAD
77 001350 013770 DFO
78 JITEM N
79 001352 011174 EM11 ;415 VOLT SUPPLY IS INCORRECT
80 001354 012176 DH6 ERRPC BUSADR EXPECT WAS SPREAD
81 001356 013740 DT6 :$ERRPC DACBAD $GDDAT $BDDAT SPREAD
82 001360 013770 DFO
83 DITEM 12
84 001362 011237 EM12 ;=15 VOLT SUPPLY IS INCORRECT
85 001364 012176 DH6 JERRPC BUSADR EXPECT WAS SPREAD
86 001366 013740 DT6 :$ERRPC DACBAD SGDDAT $BDDAT SPREAD
87 001370 013770 DFO
88 JITEM 13
89 001372 011302 EM13 :DAC #3 DIGITAL OUTPUT BITS IN ERROR
90 001374 012114 DH1 ;ERRPC BUSADR GOOD BAD
91 001376 013724 DTS ;$ERRP( DAC3 $GDDAT $BDDAT
92 001400 013770 DFO
93 JITEM 14
94 001402 000000 000000 000000 0,0,0.0 ;CALL IS NOT USED

001410 000000
95 CITEM 1S
96 001412 011402 EM15 ;INCORRECT 1.D. VALUE CODE
97 001414 012114 DH1 ;ERRPC BUSADR GOOD BAD
98 001416 013660 DT2 :$ERRPC DACO S$GDDAT $BDDAT
99 001420 013770 DFO

100 JITEM 16
101 001422 011442 EM16 :SELECTED DAC HAS A FRONT PANEL SWITCH PROBLEM
102 001424 012176 DH6 :ERRPC BUSADR EXPECT WAS SPREAD
103 001426 013740 DT6 :$ERRPC DACBAD $GDDAT $BDDAT SPREAD
104 001430 013770 DFD
7105 JITEM 17
106 001432 011520 012242 013756 EM17,DH17,DT17.,DFO SEXISTING UNIT NOW FAILES TO RESPOND
107 001440 013770

108 001442 000010 VADDR: 10 ;OFFSET TO NEXT MNCDA ADDRESS
109 001444 000000 EVER: 0 JADDITIONAL UNIT CONTROL WORD
110 001446 171060 DACO: ABASE
111 001450 171062 DAC1: ABASE+2
112 001452 171064 DACZ2: ABASE +4
}}z 001454 171066 DAC3: ABASE +6

115 001456 167772 TSTR2: 167772 :SNOW WHITce TESTER ADDRESSES
116 001460 167774 DRIN: 167774
117 001462 170400 ADCS: 170400 :KNOWN GOOD A/D ADDRESSES
118 001464 170402 ADBR: 170402
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001466
001472
001474
001500
001502
001506
001512
001516

001520
001524
001526
001532
001534

001540
001546
001554
001562
001570
001576
001604
001612
001620
001626
001632
001636
001644
001652

001660
001664

001672
001700
001706
001714

001716
001720
001724
001726
001734
001742

001746
001752
001760
001762
001770
001770
001772
001776

DIAGNOSTIC
ERROR POINTER TABLE

005237
000411
005237
000402
005037
005037
005037
000005

012706
005026
022706
001374
012706

012737
012737
012737
012737
012737
012737
012737
012737
013737
005037
005037
112737

012737
012737

013746
012737
012737
012737
022777
001012

000403
012716
000002
012737
012737
012637

005037
132737
001403
012737

005046
012746
000002

001444

010422

010422
010410
001444

001100

001140

001100

014200
000340
014564
000340
020022
000340
015172
000340
006470
001160
001162
000001

001644
001652

000004
001720
177570
177570
177777

001726

000176
000174
000004

001176
000200

001212

002000
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000020
000022
000030
000032
000034
000036
000024
000026
006462

000004
001140
001142
177224

001140
001142

001211

001140

RESTRT: INC FVER JINDICATE RESTART
BR RSTRT

TESTER: INC WFTST ;INDICATE TESTER MODE
BR BEGIN1

BEGIN: (LR WFTST

BEGIN1: CLR TEMP
CLR EVER

RSTRT: RESET

.SBTTL INITIALIZE THE COMMON TAGS

;. CLEAR THE COMMON TAGS (S$CMTAG) AREA
MoV #S$CMTAG,R6 ;.FIRST LOCATION TO BE CLEARED
CLR (R6) + ;;CLEAR MEMORY LOCATION
cMP #SWR,R6 ;.DONE?
BNE -6 ;.LOOP BACK IF NO
MOV #STACK,SP ;;SETUP THE STACK POINTER

;o INITIALIZE A FEW VECTORS
MOV #$SCOPE ,a#IOTVEC ;10T VECTOR FOR SCOPE ROUTINE
MOV #340,a#]0TVEC+2 ; LEVEL 7
MOV H#SERROR ,a#EMTVEC ; EMT VECTOR FOR ERROR ROUTINE
MOV #340,QNEMTVEC+2 ; LEVEL 7
MOV #STRAP ,a#TRAPVEC ;,TRAP VECTOR FOR TRAP CALLS
MoV #340,a#TRAPVEC+2;LEVEL 7
MoV HSPWRDN ,a#PWRVEC ; ;POWER FAILURE VECTOR

MOV #340,¥PWRVEC+2 ;;LEVEL 7
MoV SENDCT ,SEOPCT ;;SETUP END-OF ~PROGRAM COUNTER
CLR $TIMES sJINITIALIZE NUMBER OF ITERATIONS
CLR $ESCAPE ;. CLEAR THE ESCAPE ON ERROR ADDRESS
MOvB #1,SERMAX ;;ALLOW ONE ERROR PER TEST

MOV #.,3LPADR ;. INITIALIZE THE LOOP ADDRESS FOR SCOPE
MOV #. ,SLPERR ;2SETUP THE ERROR LOOP ADDRESS

;;SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
;;EQUAL TO A '-1"°, SETUP FOR A SOF TWARE SWITCH REGISTER.

MOV @#ERRVEC,-(SP) ;;SAVE ERROR VECTOR
MOV #6643 ,INERRVEC ;;SET UP ERROR VECTOR
MOV #DSWR, SWR ;;SETUP FOR A HARDWARE SWICH REGISTER
MOV #DDISP,DISPLAY ;;AND A HARDWARE DISPLAY REGISTER
(MP #-1,aSWR ;s TRY TO REFERENCE HARDWARE SWR
BNE 66% ;;BRANCH IF NO TIMEOUT TRAP OCCURRED

;;AND THE HARDWARE SWR IS NOT = -1
BR 653 ;;BRANCH IF NO TIMEOUT

648: M?Y #65%, (SP) 22SET UP FOR TRAP RETURN
R

65%: MoV #SWREG, SWR ;,POINT TO SOF TWARE SWR
MOV #D]1SPREG,DISPLAY

66%: Mov (SP)+ ,a#ERRVEC ;.RESTORE ERROR VECTOR

CLR $PASS ;:CLEAR PASS COUNT
BITB HAPTSIZ2E,SENVM ;;TEST USER SIZE UNDER APT
BEQ 67% ;s YES,USE NON-APT SWITCH

67 MoV #SSWREG, SWR ;:NO,USE APT SWITCH REGISTER

CLR -(SP) ;LOWER PRIORITY

MOV #1%,-(SP)
RT]

SEQ 0018
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CVMNDA. P11 INITIALIZE THE COMMON TAGS SEQ 0019

162 ;OVERLAY THE FIRST 4 LOC. OF THE STYPE ROUTINE TO ENABLE LEVEL O INTERRUPT
163 002000 012737 005046 015640 18%: MOV #5046,5TYPE ;CLR =(SP)
164 002006 012737 012746 015642 MOV #12746,8TYPE+2 MOV NSTYPE+12,-(SP)
165 002014 012737 015652 015644 MOV HSTYPE+12,8TYPE+4 :
166 C02022 012737 000002 015646 MOV #RTI,3TYPE+6 JRTI
167 002030 004737 016170 JSR PC,STKINT JINIT THE KEYBOARD [NTR. HANDLER
168 002034 005037 010404 CLR BADUNT JRESET BAD INDICATOR
169 002040 000137 002114 JMP INIT?
170 ;SUBROUTINE TO LOAD DEVICE ADDRESSES LOCATIONS
171 002044 013700 001244 LDTRAP: MOV $BASE ,RO ;GET BASE ADDRESS
172 002050 010037 001446 MOV RO,DACO ;LOAD X ADDRESS
173 002054 010037 001450 MoV RO,DAC1 ;LOAD Y ADDRESS
174 002060 010037 001452 MoV RO,DACZ ;LOAD DAC #2
175 002064 010037 001454 MoV RO,DAC3 ;LOAD DAC #3
176 002070 062737 000002 001450 ADD #2,DAC1
177 002076 062737 000004 001452 ADD #4 ,DAC2
178 002104 062737 000006 001454 ADD #6,DAC3
}gg 002112 000207 RTS PC JEXIT

181 002114 004737 002044 INIT1: JSR PC.LDTRAP sFIX BUS ADDRESSES
182 002120 005737 010410 TST TEMP JTEST IF START OR RESTART
183 002124 001073 BNE MTEST1 JRESTART
184 002126 005737 010422 1$: TST WFTST JTEST IF ON TESTER
185 002132 001406 BEQ 2% ;BR IF NOT
186 002134 104401 TYPE
187 002136 011647 MSGSW ;TELL OPERATOR ABOUT TESTER SWITCHES
188 002140 104401 011723 TYPE, FRONT ;INFORM THE OPEATOR ABOUT TESTER SWITCHES
189 002144 004737 010020 JSR PC,CSPACE JWAIT FOR OPERATOR
190 002150 2%:
M .SBTTL TYPE PROGRAM NAME
(1) ;. TYPE THE NAME OF THE PROGRAM IF FIRST PASS

(1) 002150 005227 177777 INC #-1 ;oFIRST TIME?
(1) 002154 001050 BNE 648 ;;BRANCH IF NO
(1) 002156 022737 006522 000042 cMP #SENDAD ,a#42 J.ACT=11?
(1) 002164 001444 BEQ 648 ;;BRANCH IF YES
(1) 002166 104401 002234 TYPE .65% ;. TYPE ASCIZ STRING
(2) .SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER
(2) 002172 005737 000042 TST a6l ;cARE WE RUNNING UNDER XXDP/A(CT?
(2) 002176 001012 BNE 66% ;.BRANCH IF YES
(2) 002200 123727 001210 000001 CMPB SENV. M1 ;.,ARE WE RUNNING UNDER APT?
(2) 002206 001406 BEQ 66% s sBRANCH IF YES
(2) 002210 023727 001140 000176 CMP SWR,#SWREG ;;SOFTWARE SWITCH REG SELECTED?
(2) 002216 001005 BNE 67% 2 ;BRANCH IF NO
(2) 002220 104407 GTSWR ;GET SOFT-SWR SETTINGS
(2) 002222 000403 BR 67%
(2) 002224 112737 000001 001134 668%: MovB #1,$AUT08B ;. SET AUTO-MODE INDICATOR
(2) 002232 67%:
(1) 002232 000421 BR 643 ;.GET OVER THE ASCIZ

(1) ;.65%: (ASCIZ <CRLF>#CVMND-A MNCAA (D/A) DIAGNOSTICH<CRLF>
(1) 002276 648:
191 002276 005737 001134 TST $AUTOB JTEST IF UNDER A MONITOR
192 002302 001402 BEQ MTEST JBR IF NO

193 002304 000137 002600 JMP LOGIC ;RUN LOGIC TEST



CVMND-A MNCAA

CVMNDA. P11

195
196
197
198
199

200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228

002310
002314
002316
002324
002330
002334
002340
002344
002350
002352
002356
002364
002372
002374
002400
002406
002410
002414
002422
002424
002430
002436
002440
002444

002452
002454
002460
002466
002470
002474
002502
002504
002510
002516
002520
002522
002524
002530
002534
002536

002540
002544
002550
002552
002556
002560
002562
002564
002570
002574

DIAGNOSTIC

104401

000005
052777
005037
005037
005037
004737
104401
104412
013637
162737
122737

001002
000137
122737
001002
000137
122737
001002
000137
122737

001002
000137
122737

001002
000137
122737

001002
000137
122737

001002
000137
122737

001002
104407

000674
104401

000137
000000
000000

104401

013746
104402
104401

104413
012600
001404
010037
004737
000137

013137

000100
001176
001112
001444
002044
013516

002534
000040
000102

002540
000104

010314
000110

002310
000114

002600
000117

007630
000122

010102
000123

010252
000107

001164
002314

013606
001244

013643

001244
002044
002314

H 2
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GET VALUE FOR SOF TWARE SWITCH REGISTER

;.SBTTL KEYBOARD COMMAND DECODER

176620

002534
002534

002534

002534

002534

002534

002534

002534

002534

MTEST:

MTEST?1:

1%:

’%:

3%:

4%

5%:

6%:

7%:

77%:

RUNIT:

UNITBD:

LSBTTL

BASEX(:

1%:

TYPE,

RESET

8IS

CLR

CLR

CLR
JSR
TYPE,

RDLIN

MOV

PRIMEQ

#BIT6,a8TKS
$PASS
$ERTTL
EVER
PC,LDTRAP

poT

a(SP)+ ,RUNIT
#40,RUNIT

#°'B,RUNIT

1%

BASEXC
#'D,RUNIT

2%
DYNCAL
#'H,RUNIT

3%
MTEST

#'L.RUNIT
4%

LOGIC
#'0,RUNIT

5%

LAMPS
#'R,RUNIT

6%
FULRMP

#'S_RUNIT

7%

STATIC
#'G,RUNIT
77%

MTEST1

$QUES
MTEST

;TELL THE OPER. THE TEST AVAIL.

;REENABLE KRB INTR.

;CLEAR PASS COUNTER

JCLEAR TOTAL ERROR COUNT
;CLEAR INITIAL UNIT TYPEOUT

;ENSURE BASE ADDRESS IS LOADED
:ASK THE OPERATOR FOR TEST (CHAR.

:GET OPER. INPUT
;SAVE THE FIRST CHARACTER

;MASK OFF LOWER CASE BIT
:TEST IF 'B"

;BR IF NOT
;. CHANGE BASE ADDRES>
;TEST IF 'D"

;BR IF NOT
;DO DYNAMIC CALIB.
JTEST IF "W

:BR IF NOT
:RETYPE THE LIST

STEST IF "1

;BR 1F NOT
;DO LOGIC TEST
;TEST IF 'O

;BR IF NOT
;DO LAMP OUTPUT PATTERN
JTEST IF 'R"

;BR IF NOT
;DO RAMP TEST
;TEST IF *''S”
;BR IF NOT

;DO STATIC CALIB.
;TEST IF 'G"

;BR IF NOT

;GET SWITCHES
JRETYPE THE DOT
:OPER. HAS FAT FINGERS
:RETYPE 'DOT"’

;OPERATOR INPUT CHARACTER

JBAD UNIT NUMBER
SUBROUTINE TO CHANGE BASE ADDRESS OF DEVICE
TYPE,

Mov

TYPOC

TYPE,

RDOCT

MOV

BEQ

MOV

JSR

JMP

PRIMBA

$BASE,- (SP)

PRIMBB

(SP)+ RO
18

RO, $BASE
PC,LDTRAP

MTEST?

;TELL OPERATOR THE HEADER

;PUSH ON STACK

;TELL OPERATOR CURRENT VALUE

:FINISH THE MESSAGE

;GET OPER. INPUT
;GET #

;JBR IF C/R

;LOAD NEW VALUE
;JRELOAD ADDRESS VALUES

JRETYPE THE DOT

SEQ 0020



CVMND-A MNCAA
CVMNDA P11

002600
002606
002612
002616

002742
002744
002746

DIAGNOSTIC
DETERMINE THE NUMBER OF MNCDA ON THIS SYSTEM

013737
005037
005037
012737
005777
063737
005237
005737
100423
032777
001017
022737
001356
000412
022626
005737
001006
005737
001003
104001

000137
005737
100426
005737
001014
104401

012046
013746
104405
104401

012072
005737
001002
000137
013737
052737
000405
123737

001401
104017

005037
005037
004737
012737

000004
005737
001420
005077
012737
017737

001244
010406
001202
002672
176276
001442
001202
001210

010000

000010

001202

000042

006434
001444

010422

001202

001202

006434
001202
100000

001444

001202
001200
002044
000001

010422

176406
000100
176376

MACY11 27(654)

001126

000004

001126

176262

001202

001444

001444

001202

010406

.SBTTL DETERMINE THE NUMBER OF

I 2
19-SEP-78 08:58 PAGE 8

MNCDA ON THIS SYSTEM

LOGIC: MOV $BASE ,SBDDAT ~ ;GET THE BASE ADDRESS
(LR MASKAM

CLR SUNIT ;CLEAR UNIT #

MOV #2$ ,ERRVE( :LOAD TRAP RETURN
18: TST ASBDDAT *TEST IF ADDR EXISTS

ADD VADDR,$BDDAT :UPDATE THE BUS ADDRESS
INC SUNIT :UPDATE UNIT COUNT
TST SENV STEST IF ‘DO NOT SIZE''
BM] 3$ :BR IF NO SIZEING
BIT #SW12,aSWR STEST IF SW12 IS SET
BNE 38 :BR AND DONOT SIZE # OF UNITS
CMP #8. SUNIT STEST IF MAX. NUMBER
BNE 1$ :BR IF NOT
BR 3% 1:BR IF MAX,

2%: cMP (SP)+,(SP)+ :CLEAN THE STACK
ST SUNIT STEST IF ANY EXIST

BNE 38 :BR IF SOME ARE THERE
ST 62 ZTEST IF XXDP CHAIN MODE

BNE 38 :BR IF YES
ERROR 1 :BASE ADDRESS CAUSED AN BUS TRAP
JMP $EOP :GO TO END OF PASS

38: TST EVER :TEST IF # HAS BEEN REPORTED
BM] 4$ :BR IF IT HAS
ST WETST STEST IF TESTER MODE

BNE 6$ :BR IF TESTER
TYPE

FOUND1 ;TELL OPERATOR THE # OF MNCDA'S

MOV SUNIT,=-(SP)
TYPDS ;TELL OPER. THE DEC. VALUE

TYPE

FOUND2
TST SUNIT :ANY UNITS

BNE 63 BR IF SOME
JMP $EOP *REPORT EOP

6$: MOV SUNIT EVER *SAVE THE # OF MNCDA'S FOR LATER
81s §?1715,EVER *SET 'REPORTED # FLAG''
B Pt

48: CMPB EVER,SUNIT STEST IF ANY HAVE GONE AWAY

BEQ 5$ :;BR IF ALL ARE STILL HERE
ERROR 17 *EXISTING UNIT FAILED TO RESPOND NOW

5% CLR SUNIT SRESET UNIT POINTER
CLR $DEVCT IMAKE APT HAPPY

JSR PC,LDTRAP :LOAD BUS ADDRESSES
MOV #81T0,MASKNM :LOAD MASK NUMBER IF ERROR

""tiittttt'tt..it'fifitttfiiit'tttitt't'it'fiitttiitfifitttt.tttfitttttt

STEST 1 VERIFY CORRECT I.D. VALUES
""t'tttttt'.'ttt.fi.ttt't'tiit'ttlti"ttfifififittttfitt'ttttttt!tttt't

TST1: SCOPE
TST WFTST ;CHECK IF ON TESTER

BEQ 572 $;BR IF NOT ON TESTER

(LR ATSTR2 *ENSURE TESTER MODE
MOV #100,$GDDAT *LOAD EXPECTED 1.D. VALUE
0V aDRIN,$BDDAT :READ I.D. LINES

SEQ 0021



CVMND~A MNCAA
CVMNDA

305
306
307
308

PN

003064
003072
003100
003102

DIAGNOSTIC
n VERIFY CORRECT

042737 177417 001126
023737 001124 001126
001401
104018

[.D. VALUES

8IC

CMP

BEQ

ERROR

#177617 ,$8DDAT

$GDDAT, $BDDAT
}gTZ

J 2
MACY11 27(654) 19-SEP-78 08:58 PAGE 8-1

JMASK QUT OTHER BITS

; COMPARE
;:BR IF SAME
;INCORRECT ].D. VALUE

SEQ 0022



CVMND~-A MNCAA
CVMNDA. P11

310

(3)
(3)
(2)

311

312
313
314

315
316
317
318
319
320
321
322
(3)
3
(2)

003104
003106
003114

003120
003124
003130
003134
003136
003140
003142
003150
003154

DIAGNOST]C
T2

000004
012737
005777
005777
005777
005777
000407
022626
104001

012737
000137
012737

000004
005037
013777
017737
023737
001401
104002

000004
012737
013777
017737
023737
001401
104002

000004
012737
012737
013777
017737
023737
001401
104002
006237
001362

003136
176326
176324
176322
176320

000006
005334
000006

001124

001124
176244

001124

007777
001124
176206

001124

000100
004090
001124
176142
001124

001124

K 2
MACY11 27(654) 19-SEP-78 08:58 PAGE 9

TEST THAT THE MNCDA RESPONDS TO THE (PU

000004

000004

000004

176250

001126
001126

001124
176212
001126
001126

001160
001124
176146
001126
001126

R 22 2222223322323 2 3323222232323 2238322222332 2223220380 3023220t tldn]

SEQ 0023

STEST 2 TEST THAT THE MNCDA RESPONDS TO THE CPU
;:ttQ!tt"t"fitt&tt.ififii't'i.'itfifiQfittt*Qt'tfi!ttttttlt'ttttfittttt

TST2: SCOPE
MOV #1$ ,ERRVEC :LOAD BUS TRAP RETURN
TST aDAC0 :TEST DAC #0
1ST SDAC1 :TEST DAC #1
ST aDAC?2 STEST DAC #2
TST aDAC3 STEST DAC #3
B8R 2$ :;BR AND RESTORE LOC. 4

18: CMP (SP)+,(SP)+ :CLEAN THE STACK
ERROR 1 *ERROR, BUS TIMEOUT WHEN ADDRESSING THE MNCDA
MOV #6,ERRVEC :LOAD LOC 4
JMP REMAIN STEST IF ANY OTHER'S

28: MOV #6, ERRVEC :LOAD RETURN
::tQtt't"t!.fifi.itttfi'."i'ttttfi..tfit.fitfittfifiitt*tttttfittQitttttt

S*TEST 3 TEST THAT DACO REGISTER CAN BE CLEARED
::tttQ't*tttfi*fitt.fififitfit"t'ittfitt.'ittt*tttlttttittttitttttttttt

T§T3: SCOPE
CLR $GDDAT ;LOAD EXPECTED
MOV $GDDAT ,@DACO :LOAD REG
MOV aDACO, $BDDAT *READ REG
cMP $GDDAT , SBDDAT : COMPARE
BEQ TST4 ;:BR IF EQUAL
ERROR 2 ;ERROR, DACO REGISTER NOT = 0

;:tttt.titfifitifitfitttttt't'ttt'.t!*ttttti.'.tktttt.fi*tfittttttttt"

STEST 4 TEST THAT DACO REGISTER CAN BE LOADED WITH #7777
::t!.tifittitttfiQt'ittfiti'ttttfittttQii'.'tfifififilt'tt."lttt'i.'.Qtt

TST4: SCOPE

MOV #7777 ,$GDDAT ;LOAD EXPECTED
MOV $GDDAT ,aDACO :LOAD REG
MOV aDACQ, $BDDAT :READ REG
CMP $GDDAT, $8DDAT : COMPARE
BEQ TSTS ;:BR IF EQUAL
ERROR 2 ;ERROR, DACO REGISTER NOT = 7777

';tttfittt'tttfiill.ttt't't"t.'itttfittlfii.tfi't.fittttfi"ttttttit"'

TEST THAT DACO REGISTER CAN HOLD A FLOATING 1 PATTERN
::tttitttt'tt'.tt..fitt't't'ttfifi..tillltttt'lttfifiii"tttttttltlttn

J*TEST 5

TSTS: SCOPE
MOV #100,STIMES
MOV #81T11,8GDDAT

18: MOV $GDDAT ,aDACO
MOV S8DACO, $BDDAT

P SGDDAT, $BDDAT

BEQ 2%
ERROR 2

2$: ASR $GDDAT
BNE 13

;.00 100 ITERATIONS
sLOAD EXPECTED
;LOAD DACO REGISTER
JREAD THE REGISTER

;. COMPARE THE DATA
SAME

;ERROR, DACO REGISTER FAILED TO HOLD A FLOATING
:CHANGE THE DATA

;BR AND TEST MORE DATA

;:BR IF
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003326

DIAGNOSTIC
TEST THAT DACOT6

000004
012737
012737
013777
017737
023737
001407
017737
104002
013777
006277
006237
001355

000004
012737
012737
013777
162737
162777

017737
023737
001404
104002

013777
005737
001354

000004
005037
013777
017737
023737
001401
104003

000004
012737
013777
017737
023737
001401
104003

000100
004000
001124
176070
001124

176052

001124
176034

001124

000010
007777
001124
000001
000001
175762
0C112¢4

001124
001124

001124

001124
175714
001124

007777
001124
175656
001124

MACY1

001160
001124
176074
001126
001126

001126

176040

001160
001124
176002
001124
175766

001126
001126

175740

175720
001126
001126

001124
175662
001126
001126

L 2
27(654) 19-SEP-78 08:58 PAGE 10
CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)

RN R AR AR RN R AR TR R AN AR AN R AN R AR R AR RN RAR RN RN RN

s*TEST 6 TEST THAT DACO CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
R LRLe R R L L

TST6: SCOPE

MOV #100,STIMES ;.D0 100 ITERATIONS
MOV #81T11,8GDDAT sLOAD EXPECTED
MOV $GDDAT ,aDACO 2LOAD DACO

1%: MOV aDACO,$BDDAT ;READ THE REGISTER
(MP $GDDAT, $8DDAT ;COMPARE THE GOOD TO DACO
BEQ 23 ;2BR IF THE SAME
MOV aDACO, SBDDAT ;SAVE FOR TYPEOUT

ERROR 2 ;DACO FAILED TO HOLD A FLOATING 1 PATTERN
MOV $GDDAT ,aDACO ;LOAD DACO AGAIN

2s: ASR aDACO ;CHANGE THE DATA
ASR $GDDAT ;CHANGE THE EXPECTED
BNE 1% ;BR IF MORE DATA

AR AR AR RN RN RN AR RN R IR E RN AR AR AR R AN R AT AT N RN AN RN RN R RN RN

s*TEST 7 TEST THE ‘'SUB’'" INSTRUCTION WORKS ON DACO
‘:iQ't'tt.'i"ttt.tttfi't'ttttttttttttt.t.fittttt.fitfi"ttttitttittt

TST7: SCOPE
MOV #10,STIMES ::DO 10 ITERATIONS
MOV #7777 . $GDDAT :LOAD EXPECTED
MOV $GDDAT ,aDAC 0 *LOAD DACO

1$: SUB #1,8GDDAT SSUB A VALUE
SUB #1.3DACO “FROM EXPECTED AND DACO
MOV aDACO, S8DDAT SREAD THE REGISTER
P $GDDAT , SBDDAT I - COMPARE
BEQ 2$ ;;BR IF SAME
ERROR 2 “THE SUB INSTRUCTION FAILED ON DACO
MOV $GDDAT ,aDACO ;LOAD THE REGISTER AGAIN

2s: TST SGDDAT ;TEST FOR MORE DATA
BNE 1 ;;BR IF MORE DATA

R R A AR AN RN A R AN AN R R AN R RN R AN RN AN AN AR RN RN RN NN NN RN

J«TEST 10 TEST THAT DAC1 REGISTER "AN BE CLEARED
':ttittfi*tt'tt.tt'i.t.t"".t.tttiQitfifitlfit'ttt.ttt.i.tt.tttttt't

TST10: SCOPE
CLR $GDDAT ;LOAD EXPECTED
MOV $GDDAT ,aDAC :LOAD DACT
MOV aDAC1, $BDDAT :READ REG
P $GDDAT , SBDDAT : COMPARE
BEQ ST ::BR IF EQUAL
ERROR 3 ;ERROR, DAC1 REGISTER NOT = 0

;:ttttttttttttttttttfi*tt'tt'*filtQ'tttit'ttitt.'fi'tittt.tt'ttt.ttt

SRTEST N TEST THAT DAC #1 REGISTER CAN BE LOADED WITH #7777
;;tfi'tttttttt*!tttttfititttt'ttttttttfitttt'tttififi*tiittfifiififittfitt.

TST11: SCOPE
MOV #7777 ,$GDDAT ;LOAD EXPECTED
MOV $GDDAT ,aDAC1 ;LOAD DAC M
MOV aDAC1,$8DDAT JREAD REG
MP $GDDAT ,$BDDAT ; COMPARE
BEQ TST12 ;;BR If EQUAL
ERROR 3 ;ERROR, DAC1 REGISTER NOT = 7777

SEQ 0024
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003606
003610
003616
003624
003632
003640
003646
003650
003652
003656

003660
003662
003670
003676
003704
003712
003720
003722
003730
003732
003740
003744

003750

003752
003754
003762
003770
003776

004012
004020
004026
004030
004032
004040
004044

m 2
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T12 TEST THAT DAC #1 REGISTER CAN HOLD A FLOATING 1 PATTERN SEQ 0025

R 2323223323323 23323222333 2332322332233 222323222332232232382322822323234322232828233]

-rssr 12 TEST THAT DAC #1 REGISTER CAN HOLD A FLOATING 1 PATTERN
;:t*tttttttttt*tttttttttttttttttttttttttttttttttttttttttttttttttt

000004 TST12: SCOPE
012737 000100 001160 MOV #100,$TIMES ;:D0 100 ITERATIONS
012737 004000 001124 MOV #BIT11,8GDDAT :LOAD EXPECTED
013777 001124 175616 1$: MOV $GDDAT .aDAC :LOAD THE REGISTER
017737 175612 001126 MOV aDAC1, $BDDAT *READ THE REGISTER
023737 001124 N01126 WP $GDDAT, SBDDAT :COMPARE THE DATA
001401 BEQ 2 ;:BR IF DATA IS SAME
104003 ERROR 3 ©ERROR, DAC #1 REGISTER FAILED TO HOLD A FLOATIN
006237 001124 28: ASR $GDDAT *CHANGE THE DATA
001362 BNE 1% *BR AND TEST MORE DATA

ttttttttttt*ttttttttttttttttttittttttttttttttttttt*tttt*ttttttt

*TEST 13 TEST THAT DAC! CAN HO!'D A FLOATING 1 PATTERN (DYNAMICLY)
2223224323383 22232232322332232323223 2222223222223 24224333282823223;:

000004 75713: SCOPE
012737 000100 001160 MOV #100,$TIMES ;:DO 100 ITERATIONS
012737 004000 001124 MOV #BI1T11,8GDDAT :LOAD EXPECTED
013777 001124 175544 MOV $GDDAT .aDAC1 *LOAD DAC1
017737 175540 001126 18$: MOV aDAC1,$8DDAT *READ THE REGISTER
023737 001124 001126 CMP $GDDAT , $8DDAT “COMPARE THE GOOD TO DAC1
001407 BEQ 2$ ::BR IF THE SAME
017737 175522 001126 MOV aDAC1,$8DDAT ;SAVE FOR TYPEOUT
104003 ERROR 3 *DACT FAILED TO HOLD A FLOATING 1 PATTERN
013777 001124 175510 MOV $GDDAT ,aDAC 1 *LOAD DAC1 AGAIN
006277 175504 2%: ASR aDAC1 ; CHANGE THE DATA
006237 001124 ASR $GDDAT *CHANGE THE EXPECTED
001255 BNE 1$ :BR IF MORE DATA

;;tt*ttittttittttttttttt*tttttfittttttttttttt*ititttttttt*tttfitttt

SxTEST 14 TEST THE *'SUB'’ INSTRUCTION WORKS ON DAC1
:;*tttttttttttittttttttttttttttttttttttttttttttfittttttttttttttttt

000004 TST14: SCOPE
012737 000010 001160 MOV #10,8TIMES ::DC 10 ITERATIONS
012737 007777 001124 MOV #7777 .$GDDAT :LOAD EXPECTED
013777 001124 175452 MOV $GDDAT ,3DAC1 *LOAD DACT
162737 000001 001124 18: SUB #1,8GDDAT SSUB A VALUE
162777 000001 175436 SuB #1.3DACT *FROM EXPECTED AND DACT
017737 175432 001126 MOV aDAC1,$BDDAT *READ THE REGISTER
023737 001124 001126 cTMMP $GDDAT, $8DDAT] : COMPARE
001404 BEQ 2$ ::BR IF SAME
104003 ERROR 3 STHE SUB INSTRUCTION FAILED ON DAC1
013777 001124 175410 MOV $GDDAT,aDAC :LOAD THE REGISTER AGAIN
005737 001124 2s: ST $GDDAT STEST FOR MORE DATA
001354 BNE 1$ ::BR IF MORE DATA



N 2
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CVMNDA. P11 T15 TEST THAT THE DAC #2 REGISTER CAN BE CLEARED SEQ 0026

377 IR AR RN R R R AR R AN NN NN NN AR AR AN AN AN R AR RRAR AR R AAN R AR

3) ;*TEST 15 TEST THAT THE DAC #2 REGISTER CAN BE CLEARED
3 IR AR AR AR AN R R R AT A A AN NN NN AR AR RN A AR AN AR R AR AR AR AN

(2) 004046 000004 TST15: SCOPE
378 004050 (015037 001124 CLR $GDDAT JLOAD EXPECTED
379 004054 013777 001124 175370 MOV $GDDAT ,aDAC?2 ;LOAD RE
380 004062 017737 175364 001126 MOV aDAC2,$8DDAT JREAD REG
381 004070 023737 001124 001126 CMP SGDDAT ,$BDDAT ; COMPARE
382 004076 001401 BEQ TST16 ;;BR IF EQUAL
%gz 004100 104004 ERROR 4 :ERROR, DAC #2 REGISTER NOT = 0

385 A AN AN AN AN AN RN AN AR AN AR AR RN N RNARNRRANRRARNRRNRARRNAANARAANAAAR AN

3) 'TEST 16 TEST THAT THE DAC #2 REGISTER CAN BE LOADED WITH #7777
3 AR RN RN AR AR AN AN AN AN AN R RN RANRNARARNNARARNRRAA AR AR AN AR A AR RS

(2) 004102 000004 TST16 SCOPE
386 004104 012737 007777 001124 MOV #7777 ,$GDDAT ;JLOAD EXPECTED
387 004112 013777 001124 175332 MoV $GDDAT ,’DA(?2 ;LOAD REG
388 004120 017737 175326 001126 MOV aDAC2,$8DDAT JREAD REG
389 004126 023737 001126 001126 CMP $GDDAT ,SBDDAT ; COMPARE
390 004134 0014601 BEQ TST17 c:BR IF EQUAL
%3} 004136 104004 ERROR 4 :ERROR, DAC #2 REGISTER NOT = 7777

393 R I I I I I IR 2 Y T3 222223222 222222222

3) *TEST 17 TEST THAT THE DAC #2 REGISTER CAN HOLD A FLOATING 1 PATTERN
3) Y R R R 32 21222322232322222232222222 2233232223223

(2) 006140 000004 TST17 SCOPE
(1) 004142 012737 000100 001160 MOV «#100,STIMES ;:D0 100 1TERATIUNS
394 004150 012737 004000 001124 MoV #1T11,8GDDAT ;LOAD EXPECTED
395 004156 013777 001124 175266 1%: MOV $GDDAT ,aDAC2 ;LOAD DACZ2 REGISTER
396 004164 017737 175262 001126 MOV aDA(C2,$8DDAT JREAD THE REGISTER
397 004172 023737 001124 001126 (MP SGDDAT ,$BDDAT ;COMPARE THE DATA
398 004200 001401 BEQ pd 3 ;:BR IF SAME
399 004202 104004 ERROR 4 ;ERROR, DAC #2 REGISTER FAILED TO HOLD A FLOATIN
400 004204 006237 001124 2%: ASR $GDDAT :CHANGE THE DATA
28} 004210 001362 BNE 1% ;BR AND TEST MORE DATA

403 AR RARRA AN RN RN RN AN ANRN AN RN RN RN RRANRRRANRRRARRANANRARNNANRR AN R AR ARAS

%) 'TEST 20 TEST THAT DAC2 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
4) IR AR ANNRRRARRA TR AR R RRRRARNRRNARAAR AR AR AR RNANRRNNARS RS

(3) 004212 000004 T5720: SCOPE
(2) 004214 012737 000100 001160 MOV #100,8TIMES 2:D0 100 ITERATIONS
(1) 004222 012737 004000 001124 MOV #81711,8GDDAT ;LOAD EXPECTED
(1) 004230 013777 001124 175214 MOV $GDDAT ,aDA(C2 ;LOAD DACZ2
(1) 004236 017737 175210 001126 1%: MOV aDA(C2,$BDDAT ;READ THE REGISTER
(1) 004244 023737 0011246 001126 (MP SGDDAT , $BDDAT ;COMPARE THE GOOD TO DACZ
(2) 004252 001407 B8EQ 2’3 ;:BR IF THE SAME
(1) 004254 017737 175172 001126 MOV aDA(C2,$BDDAT ;SAVE FOR TYPEOUT
(1) 004262 104004 ERROR 4 :DAC2 FAILED TO HOLD A FLOATING 1 PATTERN
(1) 004264 013777 001124 175160 MOV $GDDAT ,aDAC2 ;LOAD DAC2 AGAIN
(1) 004272 006277 175154 2$: ASR 3DAC2 ;CHANGE THE DATA
(1) 004276 006237 001124 ASR $GDDAT ;CHANGE THE EXPECTED
(1) 004302 001355 BNE 1% ;BR IF MORE DATA
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412
413

414

415
(3
3
2)
416
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427
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004400
004402
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004472
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T21 TEST THE ''SUB"" INSTRUCTION WORKS ON DAC2 SEQ 0027

X 22282223223 322332223223X2 X33 2222 2222232222822 280222222222 &4

SATEST 21 TEST THE ''SUB'’ INSTRUCTION WORKS ON DAC2
X 2222333223232 X322X22222X22X222222222822232222222220 222RR2%2D

000004 t§121: SCOPE
012737 000010 001160 MOV #10,$TIMES ::D0O 10 ITERATIONS
012737 007777 001124 MOV #7777 ,$GDDAT :LOAD EXPECTED
013777 001124 175122 MOV $GDDAT, @DAC2 :LOAD DAC2
162737 000001 001124 18: suB #1,SGDDAT :SUB A VALUE
162777 000001 175106 SUB #1.aDAC2 *FROM EXPECTED AND DAC2
017737 175102 001126 MOV aDAC2, SBDDAT *READ THE REGISTER
023737 001124 001126 CMP $GDDAT, $BDDATI : COMPARE
001404 BEQ 2s ::BR IF SAME
104004 ERROR & :THE SUB INSTRUCTION FAILED ON DAC2
013777 001124 175060 MOV $GDDAT ,@DA(2 *LOAD THE REGISTER AGAIN
005737 001124 2%: TST $GDDAT :TEST FOR MORE DATA
001354 BNE 1 ;:BR IF MORE DATA

E2222333222333323222223223223323323 332 222232223222 222ddR2Z2R202 %22

SRTEST 22 TEST THAT THE DAC #3 REGISTER CAN BE CLEARED
222323332233223223XS22 22X 22222222228 3222222222202 X002 2R

000004 t8722: SCOPE
005037 001124 CLR $GDDAT ;LOAD EXPECTED
013777 001124 175040 MOV $GDDAT ,aDA(3 :LOAD REG
017737 175034 001126 MOV aDAC3, $BDDAT *READ REG
023737 001124 001126 CMP $GDDAT , $8DDAT : COMPARE
001401 BEQ 1ST23 ;;BR IF EQUAL
104005 ERROR 5 ;ERROR, DAC #3 REGISTER NOT = 0

LRSS223 2223322323283 232223222222203232028222282 222332 22)]

SATEST 23 TEST THAT THE DAC #3 REGISTER CAN BE LOADED WITH #7777
R 2222233233223 3232332233322 X33 2233 2232823232233 2328223280 23R R22d

000004 T§T23: SCOPE
012737 007777 001124 MOV #7777 ,$GDDAT ;LOAD EXPECTED
013777 001124 175002 MOV $GDDAT ,aDAC3 :LOAD REG
017737 174776 001126 MOV aDAC3, $BDDAT :READ REG
023737 001124 001126 CMP $GDDAT , $8DDAT : COMPARE
001401 BEQ 1ST24 ::BR IF EQUAL
104005 ERROR 5 ;ERROR, DAC #3 REGISTER NOT = 7777

BE 2222223233223 3322233 28222322382288232232223228800R220RR222022}

TRTEST 24 TEST THAT THE DAC #3 REGISTER CAN HOLD A FLOATING 1 PATTERN
2322222232222 2232322332220823222328233232222323388832382330220083 3288¢803 3%

000004 7§724: SCOPE
012737 000100 061160 MOV #100,$TIMES ;:DO 100 ITERATIONS
012737 004000 001124 MOV #81T17,$GDDAT ;LOAD EXPECTED
013777 001124 174736 1$: MOV $GDDAT ,aDAC3 :LOAD DAC #3 REGISTER
017737 174732 001126 MOV aDA(3, $BDDAT *READ THE REGISTER
023737 001124 001126 CMP $GDDAT, $8DDAT :COMPARE THE DATA
001401 BEQ 2$ ;:BR IF SAME
104005 ERROR 5 :ERROR, DAC #3 REGISTER FAILED TO HOLD A FLOATIN
006237 001124 2%: ASR $GDDAT :CHANGE THE DATA
001362 BNE 1% :BR AND TEST MORE DATA
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004544
004546
004554
004562
004570
004576
004604

004614
004616
004624
004630
004634

004636
004640
004646
004654
004662
004670
004676
004704
004712
004714
004716
004724
004730

Dl
T2

000004
012737
012737
013777
017737
023737
001407
017737
104005
013777
006277
006237
001355

000004
012737
012737
013777
162737
162777

017737
023737
001404
104005
013777
005737
001354

gGNOSTIC MACY11 27(654)
TEST THAT DAC3

000100
004000
001124
174660
001124

174642

001124
174624

001124

000010
007777
001124
000001
000001
174552

001124

001124

001124

001160
001124
174664

001126
001126

001126

174630

001160
001124
174572
001124
174556
001126
001126

174530

c 3
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CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)

':tttfitttti*fii'*'tttttt'ttttfifit'tfi'ttt'tfittttfi*t'tt'itttt'i'ttttt

TeTEST 25 TEST THAT DAC3 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
SR 222222323223238X32332822322232820822223822332220222020000002 02000 00222

TST25: SCOPE

MOV

MOV
MOV

1%: MOV

(MP
BEQ
MOV

ERROR
MOV

2S: ASR
ASR

BNE

#100,8$TIMES ;:D0 100 ITERATIONS
#31T11,8GDDAT ;LOAD EXPECTED
$GDDAT ,@DA(3 :LOAD DAC3
aDA(C3,$BDDAT JREAD THE REGISTER
$GDDAT , $BDDAT ;COMPARE THE GOOD TO DAC3
2s ::BR IF THE SAME
aDAC3,$BDDAT ;SAVE FOR TYPEOUT
5 :DAC3 FAILED TO HOLD A FLOATING 1 PATTERN
$GDDAT ,aDAC3 :LOAD DAC3 AGAIN
aDAC3 :CHANGE THE DATA
$GDDAT ;CHANGE THE EXPECTED
1% ;BR IF MORE DATA

';tttt.ttttt.tfitttttttt*t"*t*t'ttttttttfitt'***ttfittifitttttfittttt

TRTEST 26 TEST THE ''SUB’' INSTRUCTION WORKS ON DAC3
BE 222232223323 8232223 2322832332232 232 230282 82280 R0 2Rt 2RRRRRRARRA )

TS126: SCOPE
MOV

MOV

MOV

1%: suB

SuB

MOV

CMP

BEQ

ERROR
MOV

2%: TST
BNE

#10,$TIMES ;.D0O 10 ITERATIONS

#7777 ,$GDDAT ;LOAD EXPECTED

$GDDAT ,aDAC3 ;LOAD DAC3
#1,$GDDAT ;SUB A VALUE

#1,aDAC3 ;FROM EXPECTED AND DAC3

aDAC3,$8DDAT JREAD THE REGISTER

$GDDAT, $BDDAT] . COMPARE
2% ¢ :BR IF SAME
5 ;THE SUB INSTRUCTION FAILED ON DAC3
$GDDAT ,aDA(C3 ;LOAD THE REGISTER AGAIN
$GDDAT sTEST FOR MORE DATA
1% ;;BR IF MORE DATA

SEQ 0028
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437
(3)
(3
(2)
438
439
440
441

442
443
444

445
446
447

448
449
450

451

452
453
454
455
456

457
458
459
460
461

462
463
464

P11

004732
004734
004742
004750
004756
004764
004772
005000
005006
005010

005012
005020
005026
005034
005036

005040
005046
005054

005062
005064

0C5066
005074

005102
005110
005112

DIAGNOSTIC
127

000004
012777
012777
012777
012777
012737
017737
023737
001401
104002

012737
017737
023737

001401
104003

012737
017737
023737
001401
104004

012737
017737

023737
001401
104005

001111
002222
004444
007777
001111
174450
001124

002222
174424

001124

004444
174400
001124

007777
174354

001124

MACY11 27(654)

174504
174500
174474
174470
001124
001126
001126

001124
001126
001126

001124
001126
001126

001124
001126
001126

D 3
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TEST THAT THE FOUR DAC REGISTERS CAN HOLD DIFFERENT DATA

BE 223222332323 32232 3323228222332 2822233 223230220832 228800220822 dRd ]

TxTEST 27

1$127:

1%:

2%:

3%

SCOPE

MOV

MOV

MOV

MOV

MOV

MoV

cMP

8EQ

ERROR

MoV

MOV

(MP

BEQ

ERROR

MOV

MOV

MP

BEQ

ERROR

MOV

MOV

cMP

BEQ

ERROR

TEST THAT THE FOUR DAC REGISTERS CAN HOLD DIFFERENT DATA
':ttfltttttfit‘tttttttttttttttttttttttttttttttfitttt*ttlttfitttfitttt*

#1111,aDACO
#2222 ,3DA(1
#4444 ,aDAC2
#7777 ,aDAC3
#1111,8GDDAT

aDACO,$BDDAT

$GDDAT, $BDDAT
;S

#2222 ,8GDDAT

aDAC1,$BDDAT
$GDDAT, $BDDAT

%S

#4444 ,3GDDAT

aDA(C2,$BDDAT
§2DDAT.$BDDAT

4

#7777 ,%GDDAT

@DAC3, $BDDAT

$GDDAT, $BDDAT
;STBO

;LOAD DAC #0
;LOAD DAC #1
;LOAD DAC #2
;LOAD DAC #3
;LOAD EXPECTED
;READ REG

. COMPARE
;;BR IF EQUAL

JERROR, SELECTED DAC #0 IN ERROR

;LOAD EXPECTED

JREAD REG
. COMPARE

;;BR IF EQUAL
JEKROR, SELECTED DAC #1 IN ERROR

:LOAD EXPECTED
;READ REG

. COMPARE
;;BR IF SAME

;ERROR, SELECTED DAC #2 IN ERROR

;LOAD EXPECTED
;READ REG

. COMPARE
;;BR IF SAME

;ERROR, SELECTED DAC #3 IN ERROR

SEQ 0029
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(3)
(3)
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469
470
g

472
473
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477

478
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(3)
2)
479
4«80

481

482

483
484
485

486

487

488

4«89

(3)
(3)

(2)
490
4«9

492
493
494
495

4%

497
498

(3

3
(2)
499

500
501
502
503
504
505
506
507

P11

005114
005116
005122
005124
005132
005136
005140
005146
005154
005162
005164

005166
005170
005176
005202
005204
005212
005220
005226
005230

005232
005234
005242
005246
005250
005256
005264
005266

005270
005272
005300
005304
005312
005314
005322
005330
005332

E 3
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130 TEST THAT RESET CLEARS DAC #0 REGISTER

;:tt.t*ittttt*tt*'tttt'ttttttttttttttititttttttt.tttifittt.tfitttt'

S*TEST 30 TEST THAT RESET CLEARS DAC #0 REGISTER
;:i*t"tt*.fifiitt*fiitttt'tittfi*tfittttfiQfit*tfi..lttttfit.fi"""'itfi.

000004 T§730: SCOPE
005737 001176 ST $PASS ;TEST PASS COUNTER
001104 BNE REMAIN *BYPASS RESET TEST AFTER 1ST PASS
012777 177777 174314 MOV #-1,8DACO
005037 001124 CLR $GDDAT :LOAD EXPECTED
000005 RESET

052777 000100 173776 BIS #B1T6,STKS ;RE-ENABLE TKS INTR.
017737 174274 001126 MOV aDACO, SBDDAT *READ REG
023737 001124 001126 CMP $GDDAT , $BDDAT : COMPARE
001401 BEQ T1ST31 ;:BR IF EQUAL
104002 ERROR 2 ;ERROR, RESET FAILED TO CLEAR DAC #0

::tittttifitfi'fittit".tt"t't'ttttQitfittttti'.ttfltiiitt.'fitttti*tt

T*TEST 31 TEST THAT RESET CLEARS DAC #1 REGISTER
;;ttt.ifittt.'tfifit‘fitttt.ttt'tikttfifit.tfittttt*t'.tttttt.ttittififit'

000004 T§731: SCOPE
012777 177777 174252 MOV #-1,3DAC1
005037 001124 CLR $GDDAT ;LOAD EXPECTED
000005 RESET
052777 000100 173732 BIS #8176,38TKS ;RE-ENABLE TKS INTR.
017737 174232 001126 MOV aDAC1,$BDDAT *READ REG
023737 001124 001126 CMP SGDDAT , SBDDAT : COMPARE
001401 BEQ T1ST32 ::BR IF EQUAL
104003 ERROR 3 ;ERROR, RESET FAILED TO CLEAR DAC #1

:;ttttitfitt*fittttttQtttt"ifi'tttttttQtttttttttttttttt*ttttti'tttfl

STEST 32 TEST THAT RESET CLEARS DAC #2 REGISTER
:;tttfi.tfittttttfitttttttt'tttt*fiifit!Qitttfit!fi'tfittfitttittttktttttt

000004 T§T32: SCOPE
012777 177777 174210 MOV #-1,8DA(2 ;LOAD THE REGISTER
005037 001124 CLR $GDDAT :CLEAR EXPECTED
000005 RESET
052777 000100 173666 BIS #B176,38$TKS ;RE-ENABLE TKS INTR.
017737 1764170 001126 MOV aDAC2 . $BDDAT :READ THE REGISTER
001401 BEQ TST33 ::BR IF CLEARED
104004 ERROR 4 ;ERROR, RESET FAILED TO CLEAR DAC #2

;;tttt'fitttttltfitfi.tttt't.t"t.fl'iQtit'i.Q'ttfi*tfl'fi'ittfiflitt'tt't

STEST 33 TEST THAT RESET CLEARS DAC #3 REGISTER
::t.t'ttt'ttttfifittkttttttttfiltQtfiti!ti*ttt.tfififittfiii.tiQtiilt‘fit'

000004 T$133: scoPE
012777 177777 174154 MOV #-1,3DAC3 :LOAD THE REGISTER
005037 001124 CLR $GDDAT :CLEAR THE EXPECTED
012737 000001 010410 MOV #1,TEMP
000005 RESET
052777 000100 173622 BIS #BIT6,$TKS ;RE-ENABLE TKS ENABLE
017737 174126 001126 MOV aDAC 3, $BDDAT :READ THE REGISTER
001401 BEQ 1ST34 ::BR IF CLEARED
104005 ERROR 5 ;ERROR, RESET FAILED TO CLEAR DAC #3

SEQ 0030
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T33 TEST THAT RESET CLEARS DAC #3 REGISTER SEQ 0031

REMAIN:
;:fitttttittttit.tfifi.fit (2232223223323 2322333232323233222332222222232223 3]

J*TEST 34 DETERMINE ]F MORE MNCDA'S REMAIN TO BE TESTED
::Qttfifl.."'.'fi'tfitfi.fit"'tt't't"fit.tfifi'..fifiti"tfi..t.'fi.ti.i"t

000004 TST34: SCOPE
012737 000001 001160 MOV #,STIMES ;:D0 1 ITERATION
005237 001202 INC SUNIT ;UPDATE UNIT #
123737 001202 001444 (MPB SUNIT,EVER ;TEST IF MORE
001426 BEQ 1ST35 ;:BR IF NOT
005237 001200 INC SDEV(CT ;APT UNIT #
063737 001442 001446 ADD VADDR,DA(O JUPDATE BUS ADDRESS
063737 001442 001450 ADD VADDR,DAC1
063737 001442 001452 ADD VADDR,DA(2
063737 001442 001454 ADD VADDR,DA(3
006337 010406 ASL MASKNM ;CHANGE THE ERROR FLAG BIT

005037 001102 (LR S$TSTNM
005046 CLR -(SP)
012746 003034 MOV HTSTT,=-(SP)
000002 RTI ;LOWER PRIORITY AND RESTART TEST 1

;;ifitttttitittttififiittitiQ'tfi.fifi*ttfi'tfi*ififi*'tfiititifiifiit'itttiti

;*TEST 35 DETERMINE IF RUNNING ON THE HARDWARE TESTER (IF NOT REPORT END OF PA
:;tfitttttti*'tt'iifit.t*tit'ttfittttifitttit'.tttfiitt'fittttit!*'ttit

000004 TST3S5: SCOPE
012737 000001 001160 MOV #1,$TIMES ::D0 1 ITERATION
005737 010422 TST WFTST :TEST IF ON TESTER

001002 BNE TST36 ::BR TO TEST

000137 006434 JMP $EOP
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569
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574
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576
577
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580
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587
588
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589
596
591
592
593
594
595

596
597
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(3)
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005456
005460
005466
005474
005502
005510
005516
005524
005532
005540
005546
005550
005552
005560
005566
005574
005600

005614
005616
005620
005622
005626
005632
005636

005640
005642
005650
005656
005662
005664
005672
005676
005700

005702
005704
005712
005720
005724
005726
005734
005740
005742

DIAGNOSTIC
736

000004
012737
012737
012737
012737
013777
017737
042737
013737
023737
001401
104013
017737
042737
013737
005137
042737
023737
001401
104013
000257
006037
006237
006237
001324

000004
012737
013737
004537
000012
013737
004737
000401
104011

000004
012737
013737
004537
000011
013737
004737
000401
104C12

000001
000010
004000
100000
010412
173736
170377
010414
001124

173702
007777
010416
001124
007777
001124

0104616
010414
010412

000001

010424
007700

010426
010032

000001
010430
007700

010426
010032

MACY1T 27(654)

001160
010412
010414
010416
173736
001126
001126
001124
001126

001126
001126
001124

001124
001126

001160
001124

010420

001160
001124

010420

75136:

1%:

2s:

3%:

G 3
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TEST THAT DAC #3 OUTPUT BITS (0-3) FUNCTION

S RT3 2322 2232232322232 2222223228222 222220 dR 222 R2020RaRaRtlaRl )]

'TEST 36
SR 2222323233223222822323233232823322322228222222202202 Z22380R0002a00 R R4/

SCOPE
MOV

MOV

MOV

MOV
MOV

MOV

8IcC

MOV

MP

BEQ

ERROR
MOV

BIC
MOV

coM

8IC

(MP

BEQ
ERROR

cCC
ROR

ASR

ASR

BNE

TEST THAT DAC #3 OUTPUT BITS (0-3) FUNCTION

#1 ,STIMES ;DO 1 ITERATION

#BIT3,$TEMP ;LOAD DAC PATTERN
#BIT11,$TEMP] ;LOAD EXPECTED PATTERN
#BIT15,$TEMP? ;LOAD OTHER (INVERTED) EXPECTED PATTERN
STEMP,aDA(3 ;LOAD DAC REGISTER
aDRIN,$BDDAT JREAD THE REGISTER
#170377.$8DDAT
STEMP1,$GDDAT

JMASK OFF OTHER BITS
sLOAD EXPECTED VALUE

$GDDAT.$BDDA7 . COMPARE
23 ;:BR IF THE SAME
13 ;DAC #3 DIGITAL OUTPUT BITS IN ERROCR
aDRIN,$SBDDAT ;GET DATA AGAIN
#7777 ,$8DDAT JMASK OFF OTHER BITS

STEMPZ2,SGDDAT ;LOAD OTHER EXPECTED VALUE
$GDDAT : INVERT DATA
#7777 .$GDDAT JAND MASK OFF OTHER BITS

$GDDAT ,$8DDAT . COMPARE

33 ;iBR IF SAME
13 :DAC 3 DIGITAL OUTPUT BITS IN ERROR

STEMP? ;JADJUST EXPECTED
STEMPI :

?;EHP ;ADJUST LOADED PATTERN

S X223 322322822222 2222822222 2222232222002 000000000220t 82

S*TEST 37
2222323232333 23222323248222232333a% 22222222 220 R20RRRRRRRRRRRRRRlRd

TST37: SCOPE

MOV

MOV

JSR

12

MOV

JSR

BR

ERROR

VERIFY THE MNCDA +15 SUPPLY

”1,$TIMES ;:D0 1 ITERATION

V5744 ,3GDDAT ;LOAD EXPECTED
RS, CONVRT :SAMPLE THE CHANNEL

V144 ,SPREAD ;LOAD TOLERANCE
PC,COMPAR JTEST IT

T1ST40 ..BR
11 ;415 VOLT SUPPLY IS WRON?

* ..tlt'..tt!tfi'fit.tQtt.'tt'.'.t.'fitfit.t.'ttt.lt.".!ttli'tt't.tt

TeTEST 40
S 2223222222222 2222232222222 RRR22022RRRRRRRRRRRRRR RN

15740: SCOPE

MOV

MOV

JSR
1

MOV

JSR

BR

ERROR

VERIFY THE MNCDA =15 SUPPLY

#1,8$TIMES ;:DO 1 ITERATION
v2034 ,8GDDAT ;LOAD EXPECTED
RS, CONVRT JSAMPLE THE (HANNEL

V144 ,SPREAD sLOAD TOLERANCE
PC,COMPAR JTEST IT

I1ST41 ..BR
12 ;=15 VOLT SUPPLY [S WRONG

SEQ 0032
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P11

005744
005746
005752
005754
005756
005760

005762
005764
005770
005772
005774

005776

006006
006012
006014

005016
0Cuu20
006024
006026

006030

006032
006034
006040
006042
006044

006046
006050
006054
006056
006060

DIAGNOSTIC
T41

000004

004537
001446
012701
012266
000013

000004
004537
001446
012305
000013

000004

012737
004537
001446
000013

00C004

004537
001446
012701

000013

000004
004537
001446
012701
000013

000004
004537
001446
012701

000013

006642

007002

000001
007126

007234

007352

007470

H 3
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DACO OFFSET ADJUSTMENT

001160

':"'tt'tt."tt"t.tttt"'.'l.t'ttQ.Qt'tt.'ttt'ii'l.t'tt.ttt'tllfi

TRTEST 41 DACO OFFSET ADJUSTMENT
A 2222222282222 R2222222 22022222222 202R2RdR2RdRRRRRRRRRARRRRd)

T$T41: SCOPE
JSR RS,OF FDAC ;LOAD AND EXECUTE DAC OFFSET ADJ.
DACO ;DAC ADDRESS
SELDO s TYPEOUT ADDRESS
ADJR19 JRES. TO ADJUST
13 JRESULT CHANNEL #
Te e A e e

J*TEST &2 DACO GAIN ADJUSTMENT
BRI SSS RSN SRS RS RRRS R0 RRdRRRRRRRREdD

15T42: SCOPE
JSR R5,GAIDAC ;LOAD AND EXECUTE DAC GAIN ADJ.
DACO ;DAC ADDRESS
ADJR18 JRES. TO ADJUST
13 JCHANNEL # FOR RESULTS

T TT T A I LY

JTEST 43 DACO CALIBRATION
':'.ifitl'tttt'tttttQttt'fitt'ittttttttt'tttitttt.ttfittfittfi.tttt't'

1ST43: SCOPE
MOV #,STIMES ;.D0 1 ITERATION
JSR R5,CALDAC ;LOAD AND EXECUTE CALIBRATION
DACO ;DAC ADDRESS
13 ;CHANNEL # FOR RESULTS
T T eT Y

J*TEST 44 DACO 2.5 VOLT SWITCH CHECK
';lQtt'.'it'l.tt'fittttt"ttttt.ttfitiQttfitittttt.ttttiit.t.tit'fitt

TST44: SCOPE
JSR RS, TWOVLT :LOAD AND EXECUTE 2.5 VOLT TEST
DACO *DAC ADDRESS
SELDO :TYPEOUT POINTER
13 :CHANNEL # FOR RESULTS

:;ttttt'tfit'liti'!i.ittt"itt'fi..'tti.t"'fi't‘t..'fittt.tti'tfi'ttt

SeTEST 45 DACO 10.0 VOLT SWITCH CHECK
SR IXXIZEXZZ222323 232222233222 2822222X222222238832322222202022222222 )]

TST4S: SCOPE
JSR RS, TENVLT JLOAD AND EXECUTE 10.0 VOLT TEST
DACO ;DAC ADDRESS
SELDO ;TYPEOUT POINTER
13 JCHANNEL # FOR RESULTS

P Te P e ey

;*TEST 46 DACO UNIPOLAR SWITCH CHECK
SRL232222222222222 220200d00R 22020 R RRRRR D]

TST46: SCOPE
JSR R5,FIVUNI ;LOAD AND EXECUTE UNIPOLAR TEST
DACO ;DAC ADDRESS
SELDO ;TYPEOUT POINTER
13 JCHANNEL # FOR RESULTS

SEQ 0033



CVMND-A MNCAA

CVMNDA

608
(4)

(D)

P

006062
006064

006070
006072
006074
006076

006100
006102
006106
006110
006112

006114

006116
006124

006130
006132

006134

006136
006142
006144

006146

006150
006152
006156
006160
006162

006164
006166
006172
006174

006176

Dl
T4

000004
004537
001450
012710
012324
000014

000004

004537
001450
012343
000014

000004
012737
004537

001450
000014

004537
001450
012710
000014

000004
004537
001450
012710
000014

000004
004537
001450
012710
000014

AGNOSTIC
7 DACT OFFSET ADJUSTMENT

006642

007002

000001

007126

007234

007352

007470

I 3
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001160

BE 222322323323 838283 2232223223 22202322222322230223282R302200 A0 R0 R 2

TRTEST 47 DAC] OFFSET ADJUSTMENT
':'Qittt.tttfitttt.tfitt'."t'tfifit..'tittttitt.ttttfittttitt'tttttit

TST47: SCOPE
JSR RS,OF FDAC
DAC1 *DAC ADDRESS
SELD? :TYPEOUT ADDRESS
ADJR21 *RES. TO ADJUST
14 SRESULT CHANNEL #

::fitfit'tfi'.tttfi'lfitttt'i'ttt"'fi'.ttfititifi.*'ttfifiQtttt*fitfliiiflt*fi

S*TEST 50 DAC1 GAIN ADJUSTMENT
S 2222332333323 8323232230202R R R0 RR0RRRRRRRRRE R

1STS0: SCOPE
JSR RS5.GAIDAC ;LOAD AND EXECUTE DAC wAIN ADJ.
DAC1 ;DAC ADDRESS
ADJR20 ;RES. TO ADJUST
14 JCHANNEL # FOR RESULTS

T T LTe R e

J*TEST 51 DAC1 CALIBRATION
';tttttttttfitt.fiifittttttttttfitttit!tt.ttfifiit.lttktittfittfititfitttt

TSTS1: SCOPE
MOV #1,$TIMES ;:DO 1 ITERATION
JSR RS . CALDAC ;LOAD AND EXECUTE CALIBRATION
DAC1 :DAC ADDRESS
14 *CHANNEL # FOR RESULTS

::ttttt'ktt".t'ttltt.""ttfitfitfitQtt*tt.tififittt*.t'ttt.'ti.t'tti

S+TEST 52 DAC1 2.5 VOLT SWITCH CHECK
;;tttttfi.ttt'fifitttitt'titttitit.ti'tttfifittfi'fittfifi.ttttlititttt.tt

TST52: SCOPE

JSR RS, TWOVLT ;LOAD AND EXECUTE 2.5 VOLT TEST
DAC1 ;DAC ADDRESS
SELD1 ;TYPEOUT POINTER
14 JCHANNEL # FOR RESULTS
eP L L

J*TEST 53 DAC1 10.0 VOLT SWITCH CHECK
:;tttt.t..t'tittttttQttttt'ttttiltttttttfit*.t'fit'.fittfi*ttttitt!tt

TST53: SCOPE
JSR RS, TENVLT ;LOAD AND EXECUTE 10.0 VOLT TEST
DAC1 :DAC ADDRESS
SELD1 $TYPEOUT POINTER
14 *CHANNEL # FOR RESULTS

;;tfiQ't'ttfi.fitfitt.t.fitttt"'it'!.fi‘tttt'ittt!fifi'fifittfittttfit.fi'ttt

T*TEST 54 DAC1 UNIPOLAR SWITCH CHECK
S X232 22323 3323323222232222 RRR0RRRRRRRRRRARRRRRRRRRRRE D]

1STS4: SCOPE
JSR R5,FIVUNI ;LOAD AND EXECUTE UNIPOLAR TEST
DAC? :DAC ADDRESS
SELD1 ;TYPEQUT POINTER
14 ;CHANNEL # FOR RESULTS

;LOAD AND EXECUTE DAC OFFSET ADJ.

SEQ 0034



CVMND-A MNCAA

CVMNDA P11

610
(4)
(4)

(3)
(M

)

(1)

qp)

P

(S)
(4)

%)

(3)
)
)

006200
006202

006210
006212
006214

006216
006220
006224
006226
006230

006232
006234
006242
006246
006250

006252
006254
006260
006262
006264

006266
006270
006274
006276
006300

006302
006304
006310
006312
006314

Dl
TS

000004
004537
001452
012717
012362
000015

000004
004537
001452
012401
000015

000004
012737
004537

001452
000015

000004
004537
001452
012717
000015

000004
004537
001452
012717
000015

000004
004537
001452
012717
000015

gGNOSTIC

006642

007002

000001
007126

007234

007352

007470

001160

J 3
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DAC2 OFFSeT ADJUSTMENT

';t".t'fi..ttt..tfit.iti"'.ttitltfi.ttittl.ttttttttttttt*t.tttt'tt

T*TEST S5 DAC2 OFFSET ADJUSTMENT
R 22322232233232223238222228R 2 R0 R Rttt Rl

7STS5: SCOPE
JSR RS,OF FDAC
DAC2 :DAC ADDRESS
SELD2 *TYPEOUT ADDRESS
ADJR4?2 *RES. TO ADJUST
15 YRESULT CHANNEL #

;:'..it.i'i'tfit't'fiifi.ttt"'tfitfit'.'QQfifitttfi..tfitt.t*tfifiiitttfi.fit

T*TEST 56 DAC2 GAIN ADJUSTMENT
IR AR R AR AR AN AR RN A AR AN R RN AR A RN RN R AR AR AR RRR AR RN RN R RA RN RA RN

TST56: SCOPE
JSR RS,GAIDAC ;LOAD AND EXECUTE DAC GAIN ADJ.
DAC2 ;DAC ADDRESS
ADJR41 JRES. TO ADJUST
15 ;CHANNEL # FOR RESULTS

IR AR RN R AN RN R AR R AN RN AR AR RN RN R AR RN R AN RN RRR RN RN RN RN

;«TEST 57 DAC2 CALIBRATION
';tttttttlttttifitt'fii.fit"tt.t.ttttttfittt't.ififitt.t'tt.fitttt'tttt

1ST57: SCOPE
MOV #1,$TIMES ;:DO 1 ITERATION

JSR RS . CALDAC ;LOAD AND EXECUTE CALIBRATION
DAC2 :DAC ADDRESS
15 *CHANNEL # FOR RESULTS

::t.ttfitiltlfi.tttt.t..t"tittttltt.ttQfi!ttfiiQfififittfitttttifitt.i't'

S*TEST 60 DAC2 2.5 VOLT SWITCH CHECK
2222232222323 2222222222332 2232222220222 20 2080202022202 RdtE ]

1ST60: SCOPE
JSR RS, TWOVLT ;LOAD AND EXECUTE 2.5 VOLT TEST

DAC2 :DAC ADDRESS
SELD2 :TYPEOUT POINTER

15 *CHANNEL # FOR RESULTS
:;tttt'tfi't't.ttiti!ttfii'ttt'.ttififi'tttttttfifi'tfi*.itt'tt'fi.tt'tt'

TRTEST 61 DAC2 10.0 VOLT SWITCH CHECK
R 222232322332228222 RS20 220R2R2R2R0RR Rt RRR0RRR S

TST61: SCOPE
JSR RS.TENVLY ;LOAD AND EXECUTE 10.0 vOLT TEST
DAC? ;DAC ADDRESS
SELD? sTYPEOUT POINTER
15 JCHANNEL # FOR RESULTS
Re e L A

J*TEST 62 DAC2 UNIPOLAR SWITCH CHECK
C O RAANRAAN R R NN RN AN ANNN AN AN RANRAANRRRNANANNARNRNARRANARNRAARNRNANANRANSCRN

TST62: SCOPE
JSR RS,FIVUNI ;LOAD AND EXECUTE UNIPOLAR TEST

DAC2 ;DAC ADDRESS
SELDZ2 ;TYPEOUT POINTER
15 JCHANNEL # FOR RESULTS

;LOAD AND EXECUTE DAC OFFSET ADJ.

SEQ 0035



CVMND-A MNCAA

CVMNDA. P11

612
(4)

(4)

(3)
1)

1

1)

1)

1)

(5)
(4)

(4)

&)
)

@D

QP

1)
(5)

(4)

%)

(3

)
1)

QP
)

(5)
(4)

(4)

(3)
1)

P

)

1)

5)
(4)

(4)

(3
(1)

ap)

1)

)

(5

4)

(4)

3

A
~
~
~

—
t
 
d
 
—
d
 
=

N
 
o
 
N
 
N

006316
006320
006324
006326
006330
006332

006334
006336

006344
006346

006350
006352
006360

006366

006370
006372
006376

006402

006404

006412
006414

006416

006420
006422
006426

006432

DIAGNOSTIC
DAC3 OFFSET ADJUSTMENT163

000004
004537
001454
012726
012420
000016

000004
004537
001454

012437
000016

000004
012737
004537
001454
000016

000004
004537
001454
012726
000016

000004
004537
001454
012726
000016

000004
004537
001454
012726
000016

006642

007002

000001
007126

007234

007352

007470

K 3
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R 2322232223223 22222 3232232333 223223 3222222282222 8222222202t

'TEST 63 DAC3 OFFSET ADJUSTMENT
:R 2222222322222 332232322 3222222332838 d2R0220 8RRl dt)

15T63: SCOPE
JSR RS, OF FDAC ;LOAD AND EXECUTE DAC OFFSET ADJ.
DAC3 :DAC ADDRESS
SELD3 :TYPEOUT ADDRESS
ADJR&4 *RES. TO ADJUST
16 TRESULT CHANNEL #

'ttfittttttfi"ittflttflttt'ttttt**ittfifi.tfiittfit'ttfittfiittfi."t'iit

SATEST 64 DAC3 GAIN ADJUSTMENT
3 1223222223283 332332233233 X223 3322 232238282022223223222322208d20R02%42]

1§T64: SCOPE

JSR R5,GAIDAC ;LOAD AND EXECUTE DAC GAIN ADJ.
DAC3 :DAC ADDRESS
ADJR43 :RES. TO ADJUST
16 *CHANNEL # FOR RESULTS

::tttitt'tt.'tfitt.ttktit**'itttttfittttltttttttttt.fittfittitifiifi.tt

S*TEST 65 DAC3 CALIBRATION
;:ttitttttfitt'ttttfit*tt*tiittttttttfitttt.tfifitt.tttttitttttttitttt

TST65: SCOPE
001160 MOV #1,STIMES ::D0 1 ITERATION

JSR RS . CALDAC ;LOAD AND EXECUTE CALIBRATION

DAC3 :DAC ADDRESS
16 *CHANNEL # FOR RESULTS

fittttfi.fitfit'tfilfifltttti'tt'fitfittQ*tt..ifiittttfi*'fi*tti*'fi*ttfit't'

SATEST 66 DAC3 2.5 VOLT SWITCH CHECK
2 8222222322223 23232233323 2333322322322 2222223222322 32080 08322002l )

TST66: SCOPE
JSR RS, TWOVLT ;LOAD AND EXECUTE 2.5 VOLT TEST
DAC3 :DAC ADDRESS
SELD3 *TYPEOUT POINTER

16 *CHANNEL # FOR RESULTS
M tt.t"ttttttttfi.'!tttt'i't.fi'titttfitfiQfittltfifififii'tttittfit!tfittt

SeTEST 67 DAC3 10.0 VOLT SWITCH CHECK
N 2222222222222 2223332333323323323323233832323332223322228R3RR22328%|

15T67: SCOPE

JSR RS, TENVLT :LOAD AND EXECUTE 10.0 VOLT TEST
DAC3 *DAC ADDRESS
SELD3 :TYPEOUT POINTER

16 *CHANNEL # FOR RESULTS
;:Q'ttfi'fi.tt"fittttttti't"ifitfifi'QfiiQ'fifiifit'tttititfi'tfittitfilittt

;+TEST 70 DAC3 UNIPOLAR SWITCH CHECK
X 2222222232233 223322323233223 2333222328333 332322232382232233R02228222]

7§7170: SCOPE
JSR RS,F IVUNI :LOAD AND EXECUTE UNIPOLAR TEST

DAC3 *DAC ADDRESS
SELD3 :TYPEOUT POINTER
16 JCHANNEL # FOR RESULTS

SEQ 0036



CVMND-A MNCAA

CVMNDA.
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N
 
N
 
S
 
N

P11
DIAGNOSTIC
END OF PASS ROUTINE

000004
005037
005037
005237
042737
005327
000001
003022
012737
000001
006462
104401

013746
104405
104401

013700
001405
000005
004710
000240
000240
000240

000137
006556

377
015

050040
000043

052777
005737
001416
104401
013746
104405

022737
00140,
104401

013746
104406
104401

004737
000137

001102
001160
001176
100000

006541
001176

006536
000042

377
042412
051501

000100
001112

012002
001112

000001

012031
010404

006536
010174
002600

L 3
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001176

000
042116
020123

172360

010406

SEQ 0037

.SBTTL END OF PASS ROUTINE

e AR RA AN AR RN AR AR NN AR RRN AR RAANRNARAANNRRAAARRAANRNAORNANRRAW

‘INCREMENT THE PASS NUMBER (SPASS)
:*TYPE "END PASS MXXXXX'' (WHERE XXXXX IS A DECIMAL NUMBER)
;~IF THERES A MONITOR GO TO IT
;*IF THERE ISN'T JUMP TO INIT?7

$EOP:

SCOPE

CLR $TSTNM ;:IERQ THE TEST NUMBER
CLR STIMES ::ZERO THE NUMBER OF ITERATIONS
INC $PASS ;s INCREMENT THE PASS NUMBER
B8IC #100000, $PASS ;:DON'T ALLOW A NEG. NUMBER
DEC (PC)+ .. LO0P?

SEOPCT: .WORD 1
B8GT $DOAGN ;s YES
MOV (PC)+,a(PC)+ ;sRESTORE COUNTER

$ENDCT: .WORD 1
$EOPCT
TYPE . SENDMG :;TYPE "END PASS #''
MOV $PASS,~(SP) :;SAVE $PASS FOR TYPEOUT
TYPDS ;G0 TYPE--DECIMAL ASCII WITH SIGN
TYPE LSENULL ;o TYPE A NULL CHARACTER

$GET42: MOV a#é2 RO ;sGET MONITOR ADDRESS
BEQ $DOAGN ;JBRANCH IF NO MONITOR
RESET :;CLEAR THE WORLD

$ENDAD: JSR PC, (RO) ;260 TO MONITOR
NOP . 3SAVE ROOM

NOP ;.FOR

NOP JJACTN
$DOAGN:

JMP a(PC)+ : JRETURN
$RTNAD: .WORD INIT7
$ENULL: .BYTE -1,-1,0 ::NULL CHARACTER STRING
SENDMG: .ASCIZ <15><12>/END PASS #/

INIT7: BIS #1T6,a8$TKS JRE-ENABLE TKS INTR.
TST $ERTTL ;TEST IF ANY ERRORS

8EQ 1% ;BR IF NONE
TYPE, ERRTOT

MOV $ERTTL,~-(SP)
TYPDS

CMP #1 ,MASKNM JTEST IF ADDITIONAL UNITS
BEQ 1% ;BR IF NONE
TYPE, MESGD ; INFORM OPER. ABOUT OTHER UNIT ERRORS
MOV BADUNT ,-(SP) ;s SAVE BADUNT FOR TYPEOUT
TYPBN ;:G0O TYPE--BINARY ASCI!

1%: TYPE, SENULL JENSURE THE OUTPUT MADE IT
JSR PC,.CTRLCG JTEST FOR CONTROL CHAR.
JMP LOGIC JTEST IT AGAIN



CVMND-A MNCAA
CVMNDA. P11

630
631
632
633
634
635

006642
006646
006654
006662
006666
006672
006676
006702
006704
006706
006710
006712
006714
006716
006720
006726
006730
006732
006736
006744
006750
006752
006760
006764
006766
006770
006772
006774
006776
007000

DIAGNOSTIC

012537
017737
013737
012537
012537
012537
005737
001035
104401
012456
104401
012701
104401

013003
012777
104401

012266
004737
012737
004537
000013
012737
004737
000404
104006
104401

012735
000756
000205
000000

012537
017737
013737
012537
012537
005737
001031
104401
013061
012777
104401

007000
000126

001176

000000

010020
000000
007700

000004
010032

007124
000112
007124
007054

007074
001176

007777

010020
007777
007700

000004
010032

MACY11 27(654)

007000
010402

000052

001124

010420

007124
010402

000052

001124

010420

OFFDAC:

11%:

—

13%:

2s:
10%:

.SBTTL

GAIDAC:

— o
 
—

12%:

m 3
19-SEP-78 08:58 PAGE 24

SUBROUTINE TO ADJUST THE DAC'S OFFSET POTS SEQ 0038

.SBTTL SUBROUTINE TO ADJUST THE DAC'S OFFSET POTS

MOV

MOV

RTS

(R5)+,10% ;GET BUS ADDRESS
210$,10% ;
108 ,DACBAD ;LOAD BUS ADDRES If ERROR

(R5)+,11% ;GET POINTER TO ASCII MESSAGE
(R5)+,12% JGET POINTER TO RES. MESSAGE
(R5)+,13% ;GET AND SAVE CHANNEL #
$PASS JTEST IF FIRST PASS
2% JEXIT IF NOT FIRST PASS

;TELL OPERATOR TO SELECT DAC N

s;TELL OPERATOR ABOUT THE EXPECTED VOLTAGE
#0000,a10% ;LOAD THE SELECTED DAC TO NULL

sTELL OPERATOR TO ADJUST RXX

PC,CSPACE JWAIT UNTIL THE IS READY
#0000, $GDDAT ;LOAD EXPECTED VALUE

RS, CONVRT ;JSAMPLE THE CHANNEL

#4 ,SPREAD

PC,COMPAR sTEST RESULTS
2% ;;BR IF WITHIN THE LIMIT

6 ;SELECTED DAC OFFSET POT WAS NOT ADJUSTED INCORRECTLY

1% ;LOOP AGAIN
R5 JEXIT

SUBROUTINE TO ADJUST THE GAIN ADJUSTMENT POTS

MOV

MOV

(RS)+,108 :GET BUS ADDRESS
210%,10% ;
108 , DACBAD ‘LOAD BUS ADDRESS IF ERROR

(RS3+.,11% “GET ASCII RES. ADDRESS
(R5)+.12% SGET CHANNEL #
$PASS “TEST IF FIRST PASS
2 *BR IF NOT

STELL OPERATOR ABOUT THE EXPECTED VOLTAGE

#7777.3108 :LOAD THE DAC
"TELL OPERATOR WHICH RXX TO ADJUST

PC,CSPACE :WAIT FOR OPERATOR
#7777 ,$GDDAT “LOAD EXPECTED
RS,CONVRT *CONVERT THE VALUE

#4 . SPREAD ;LOAD LIMIT
PC . COMPAR “TEST RESULTS
2% ;.BR IF WITHIN LIMITS



CVMND-A MNCAA
CVMNDA P11

007112
007114
007116
007120
007122
007124

007126
007132
007140
007146

007152
007160

007166
007172

007174
007202
007206
007210
007212
007220
007226
007230
007232

007234
007240
007246
007254
007260
007264
007270
007272
007276
007300
007302
007306
007314
007322
007326
007330
007336
007342
007344
007346
007350

007352

DIAGNOSTIC

104007
104401
012735
000756
000205
000000

012537
017737
013737
012537

012777
012737

004537
000013

012737
004737
000401
104010
162777

162737

001357
000205
000C00

012537
017737
013737
012537
012537
005737
001026
104401
104401

01270
004737
012777
012737
004537
000013
012737
004737
000401
104016

000205
000000

012537

007232
000074
007232
007172

007400
007400

007700

000005
010032

000400
000400

007350
000104
007350
007300
007326
001176

012515

010020
007777
006000
007700

000004
010032

007466

MACYT1 27(654)

SUBROUTINE TO ADJUST THE GAIN ADJUSTMENT POTS

007232
010402

000052
001124

010420

000012
001124

007350
010402

000034
001124

010420

2%:
10%:

.SBTTL

CALDAC:

— P
y

]

2%:

10%:

TWOVLT:

11$:

1%:

12%:

2%:
10%:

SBTTL
TENVLT:

N 3
19~-SEP-78 08:58 PAGE 24-1

geggR 7 ;SELECTED DAC GAIN POT WAS NOT ADJUSTED PROPERLY

TRYAGN

BR 1%
STS RS JEXIT

SUBROUTINE TO TEST THE D/A CALIBRATION

MOV (R5)+,10% ;GET BUS ADDRESS
MOV 210%,10% :
MOV 10%,DACBAD sLOAD BUS ADDRESS IF ERROR

JGET CHANNEL #MoV (RS)+,11%

MOV #7400,310% ;LOAD THE DAC
MoV #7400,8GDDAT ;LOAD THE EXPECTED VALUE

{%R RS, CONVRT ;SAMPLE THE CHANNEL

MOV #5,SPREAD ;LOAD TOLERANCE
égR gg.COMPAR JTEST THE RESULTS

;:BR
ERROR 10 JNON=-LINEARITY IN DAC DETECTED
SuB #400,310% ;ADJUST THE CONTENTS
SuB #6400, 8GDDAT ;ADJUST THE EXPECTED
BNE 1% ;2BR 1F NOT DONE
RTS RS JEXIT

0

.SBTTL SUBROUTINE TO VERIFY THE 2.5 VOLT SWITCH POSITION
MOV (R5)+,10% :SAVE DAC ADDRESS
MOV 310%,10%
MOV 108 ,DACBAD

;JGET ACTUAL ADDRESS
:SAVE ADDRESS FOR TYPEOUT

MOV (R5)+,11% ;GET ASCII MESSAGE
MOV (R5)+,12% JGET TESTER CHANNEL
TST $PASS ;TEST IF FIRST PASS
BNE 2% sBR IF NOT
;Ygg. TWOTXT ;TELL OPERATOR TO CHANGE SWITCH
Y

SELDO JON DAC N

JSR PC,CSPACE *WAIT FOR OPERATOR
MOV #7777.3108 *LOAD DAC OUTPUT
MOV #6000, $GDDAT *LOAD EXPECTED
JSR RS, CONVRT :CONVERT DATA ON CH
13

;LOAD TOLERANCEMOV #4 ,SPREAD
JSR PC,COMPAR sTEST IF WITHIN LIMITS
BR 2%
ERROR 16 sFRONT PANEL SWITCH ERROR
STS RS JEXIT

SUBROUTINE TO VERIFY THE 10.0 VOLT SWITCH POSITION
MoV (R5)+,10% ;GET DAC ADDRESS

SEQ 0039



CVMND-A MNCAA
CVMNDA. P11

738
739
740
741

7462
743
744
745
746
747

748
749

750
751

752
753
754

755
756

757
758
759

760
761
762
763
764
765

766

791

007356
007364
007372
007376
007402
007406
007410
007414
0074616
007420
007424
007432
007440
007444
007446
007454
007460
007462
007464
007466

007470
007474
007502
007510
007514
007522
007526
007532
007534
007540
007542
007544
007550
007556
007564
007570
007572
007600
007604
007606
007610
007614
007616
007620
007624
007626

007630
007634
007640
007644
007650
007652

8 &
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SUBROUTINE TO VERIFY THE 10.0 VOLT SWITCH POSITION

;GET READ ADDRESS
;SAVE FOR "YPEOUT

;JGET TEXT FOINTER
JGET TESTER CHANNEL
;TEST IF FIRST PASS

;BR IF NOT

;LOAD DAC CUTPUT

sLOAD EXPECTED
s CONVERT DATA ON (H

;LOAD TOLERANCE
JTEST IF WITHIN LIMITS

:BR IF NO ERROR
;FRO?T PANEL SWITCH ERROR

JEXI

.SBTTL SUBROUTINE TO VERIFY THE UNIPOLAR SWITCH POSITION
;GET DAC ADDRESS
;GET REAL ADDRESS
;SAVE FOR TYPEOQUT

;JGET TEXT POINTER

"GET TESTER CHANNEL
“TEST IF FIRST PASS

‘BR IF NOT

;WAIT FOR OPERATOR

;LOAD DAC OUTPUT
;LOAD EXPECTED
; CONVERT DATA ON CH

;LOAD TOLERANCE
JTEST IF WITHIN LIMITS
;BR IF NO ERROR

sFRONT PANEL SWITCH ERROR

;TELL OPERATOR TO CHANGE SWITCH
;ON SELECTED DAC

;WAIT FOR OPERATOR

JEXIT

.SBTTL FIELD TEST MODULE DIGITAL OUTPUT LAMP LOOP

017737 000104 007466 MOV 210%.,108
013737 007466 010402 MOV 10$, DACBAD
012537 007416 MOV (RS)+,11%
012537 007444 MOV (R5)+.12%
005737 001176 ST $PASS
001026 BNE 2
104401 012553 TYPE, TENTXT
104401 TYPE
012701 11%: SELDO
004737 010020 JSR PC, CSPACE
012777 004777 000034 1%: MOV #4777.3108
012737 006000 001124 MOV #6000. SGDDAT
004537 007700 JSR RS, CONVRT
000013 12%: 13
012737 000015 010420 MOV #15,SPREAD
004737 010032 JSR PC, COMPAR

000401 B8R 2
104016 ERROR 16
000205 2%: RTS RS
000000 108 : 0

012537 007626 FIVUNI: MOV (RS)+,10%
017737 000126 007626 MOV 210$,10$
013737 007626 010402 MOV 108, DACBAD
012537 007542 MOV (RS)+,11%
013737 007542 007616 MOV 11$,13$
012537 007570 MOV (RS)+,12%
005737 001176 TST $PASS
001034 BNE 3s
104401 012610 TYPE, UNITXT
104401 TYPE

012701 11$: SELDO
004737 010020 JSR PC,CSPACE
012777 001777 000050 1%: MOV #1777.3108
012737 006000 001124 MOV #6000, SGDDAT
004537 007700 JSR RS, CONVRT
000013 12%: 13
012737 000015 010420 MOV #15,SPREAD
004737 010032 JSR PC, COMPAR
000401 B8R 2
104016 ERROR 16

104401 012645 2s: TYPE, BIPTXT
104401 TYPE

012701 13$: SELDO
004737 010020 JSR PC,CSPACE
000205 3¢: RTS RS
000000 108 : 0

012706 001100 LAMPS: MOV #STACK, SP
004737 002044 JSR PC,LDTRAP
012702 000010 1%: MOV #BIT3,R2
012700 000001 2$: MOV #1,R0
005001 CLR R1
010277 171576 MOV R2,aDAC3

JPRIME THE STACK

;LOAD TRAP AND ADDRESSES

;LOAD DATA PATERN
;LOAD DELAY

;LOAD DATA OQuUTPUT

SEQ 0040



CVMND-A MNCAA

CVMNDA

792
793
794

795
796
797

798
799

800
801

802
803

805

PN

007656
007660
007662
007664

007666
007670
007672
007676

007700
007704
007710
007716
007724
007730
007736
007742
007746
007750
007756
007762
007764
007766
007772
007776
010002
010010
010012
010014
010016

010020
010024
010026
010030

DIAGNOSTIC

005301
001376
005300
001374
006202
001365
004737
000760

012537
000337
042737
013777
005037
012737
105277
105777
100375

067737
006237
001365
000257
006037

104401
104412
005726
000207

010174

010012
010012
170377

010012
010014

010014
010014

010014
010014

011601

MACY11 27(654)

FIELD TEST MODULE DIGITAL OUTPUT LAMP LGOP

010012
171536

010016

010014

001126

3%:

.SBTTL

CONVRT:

P
R
S
I

N
=
 
O

[
 

X 
X
 

.
}

.SBTTL

CSPACE:

C &
19-SEP-78 08:58 PAGE 24-3

DEC R1
BNE 33 ;DELAY
DEC RO
BNE 3s
ASR R2 . CHANGE THE DATA

BNE 2%
JSR PC.CTRLCG JTEST FOR CONTROL CHAR.
BR 1%

SUBROUTINE TO CONVERT CHANNEL N ON THE TESTER A/D

e 017 (R5)+,10% JGET THE CHANNEL #
SWAB 108
BIC #170377.10% JMASK QUT OTHER BITS
MoV 108 ,3ADCS JSELECT CHANNEL
CLR 1%
MOV MI1T7,12% ;LOAD SHIFT COUNTER
INCB aADCS : CONVERT CHANNEL
TSTB aADCS JWAIT FOR DONF

BPL 2%
ADD aADBR,11% .UPDATE CONVERSION
ASR 129 JFINISHED ?
BNE 1%
ccc
ROR 118

ASR 118
ASR 11% ;JUSTIFY DATA
MOV 11%.,$8DDAT :LOAD ACTUAL <ADJUSTED>

RTS RS JEXIT
0
0
0

SUBROUTINE TO LOOP UNTIL OPERATOR TYPES THE 'RETURN'' KEY

TYPE, LDSPAC JTELL OPERATOR TO HIT RETURN KEY
RDLIN ;WAIT FOR INPUT
TST (SP) + ;CLEAN STACK
RTS PC JEXIT

SEQ 0041



CVMND-A MNCAA

CVMNDA

832
833
834

P

010032
010034

010036
010042
010046
010050
010052
010054
010060
010062
010064
010066
010072
010074
010076
010100

010102
010106
010112
010116
010122
010126
010132
010136
010142
010146
010152
010156
010160
010162
010166
010170
010172

010174
010200
010202
010210
010216
010224
010226
010230
010234
010242
010244
010246
010250

DIAGNOSTIC
SUBROUTINE TO COMPARE TWO LOCATIONS BY THE SPREAD

.SBTTL SUBROUTINE TO COMPARE TWO LOCATIONS BY THE SPREAD

010046
010146
013700
013701
160100
100001
005400
020037

003405
012601

012600
062716
000207
012601
012600
000207

012706
004737
013700
004737
013700
004737
013700
004737
013700
004737
004737
000755
005010
062710
005710
001374
000207

105777

100022
017737
042737
022737
001003
005726
000137
022737
001001
104407
000207
000000

001124
001126

010420

000002

001100
002044

001446
010160
001450
010160
001452
010160
001454
010160
010174

000010

170744

170740
177640

000003

0023°4
000007

MACY11 27(654)

010250
010250
010250

010250

COMPAR: MOV
MOV

MOV

MOV

suB
B8PL

NEG

8%: cMP
BLE

9% : MOV
MOV

ADD

RTS

10%: MOV
MOV

RTS

D 4
19-SEP-78 08:58 PAGE 25

RO,-(SP)

R1,-(SP)

$GDDATRO
$8DDAT ,R1

R1,RO

8%
RO
RO,SPREAD

10%
(SP)+ ,R1

(SP)+,R0
w2, (SP)
PC

(SP)+ ,R1

(SP)+,R0
PC

.SBTTL FULL SCALE RAMP ON EA(H RAMP

FULRMP: MOV

JSR

1%: MOV

JSR

MOV

JSR

MOV

JSR

MOV

JSR

JSR

BR
0%: CLR
1%: ADD

TST

B8NE
RTS

.SBTTL CONTROL

CTRLCG: TSTB

BPL

MOV

8IC

(MP

BNE
TST

JMP
1%: CMP

BNE
GTSWR

2%: RTS
CTRCHA: O

—
 
—

:SAVE RO
;SAVE R1

JGET EXPECTED VALUE
JGET THE UNKNOWN

;SUBTRACT

JTEST IF DIFFERENCE IF > THAN SPREAD

JRESTORE R1
JRESTORE RO

JMAKE AN ERROR EXIT
JEXIT

JEXIT FOR GOOD LIMIT TEST

#STACK ,SP ;LOAD POINTER

PC,LDTRAP :LOAD BUS ADDRESS

DACO,RO ;GET BUS ADDRESS
PC.10% ;LOAD THE RAMP ON DAC #1

DAC1,RO ;GET BUS ADDRESS
PC.10% :LOAD THE RAMP ON DAC M

DACZ2.RO ;GET BUS ADDRESS
PC.,10% ;LOAD THE RAMP ON DAC #2
DAC3,R0O ;GET THE BUS ADDRESS
PC.10% ;LOAD THE RAMP ON DAC #3
PC,CTRLCG JTEST FOR CONTROL (HAR.

1% .BR BACK

(RO) ;CLEAR DAC
#10, (RO) JUPDATE THE DATA

(RO) JTEST IF DONE
118 ;BR IF NOT

PC JEXIT

CHARACTER DETECTOR

AsTKS JTEST FOR INPUT FLAG

23 :BR IF NOT

a$TKB,CTRCHA ;SAVE CHARACTER

#1776460,CTRCHA ;MASK OFF BITS
#3,CTRCHA STEST IF CTRL C
13 :BR IF NOT
(SP)+ ;CLEAN THE STACK
MTEST1 ;AND RETYPE THE 'DOT''
#7,CTRCHA TEST IF CTRL G

2% ;JBR IF NOT

;GET SWR FROM OPERATOR
PC EXIT

. CHAR, THE OPER. TYPED DUNRING RUNNING

SEQ 0042



CVMND-A MNCAA

CVMNDA. P11

891

892
893
854
895
8%
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
%0

010252
010256
010262
010266
010272
010276
010302
010306
010312

010314
010320
010324
010330
010334
010340
010342
010346

010350
010354
010360
010364
010370
010374
010376
010400

010402
010404
010406
010410
010412
010414
010416
010420
010422
010424
010426
010430

DIAGNOSTIC
CONTROL CHARACTER DETECTOR

012706
004737
004737
017700
010077
010077
010077
010077
000763

012706
004737
004737
017700
004737
005000
004737
000766

010077
010077

010077
010077

012700
005300
100376
000207

171060
000000
000001
000000
000000
000000
000000
000000
000000
005744
000144

002034

001100
002044
010174
170646

001100
002044

010174
170604

010350

010350

MACY11 27(654)

.SBTTL

STATIC: MOV

JSR
1%: JSR

MOV

MOV

MOV

MOV

MOV

BR

.SBTTL

DYNCAL: MOV

JSR

1%: JSR

MoV

JSR

CLR
JSR

BR

10%: MOV

MOV

MOV

MOV

MOV
11%: DEC

8PL

RTS

DACBAD: ABASE
BADUNT: O
MASKNM: BITO
TEMP: 0

S$STEMP: O
S$STEMP1: 0
$STEMP2: 0
SPREAD: O
WFIST: O
V5744: 5744
v144: 144
v2034: 2034

E &
19-SEP-78 08:58 PAGE 26

STATIC DAC CALIBRATION

#STACK,SP

PC.LDTRAP

PC,CTRLCG

aSWR,RO
RO,aDACO
RO,aDAC]
RO,aDA(C?2

?8.80AC3

DYNAMIC DAC CALIBRATION

#STACK,SP

PC,LDTRAP

PC,CTRLCG

aSWR RO
PC,10%
RO
PC,10%

18

RO,aDACO
RO,aDAC1
RO,aDA(2
RO,aDAC3
#20,R0
RO
119%
PC

;LOAD
:LOAD
JTEST
;READ
;LOAD
;LOAD
;LOAD

;LOAD

;LOAD

;sLOAD
JTEST

JREAD
;LOAD

STACK POINTER

BUS ADDRESSES
FOR CTRL G OR C

SWITCHES
DAC #0
DAC #1

DAC #2
DAC #3

STACK POINTER

BUS ADDRESSES

FOR CTRL G OR C

SWR
THE SWR VALUE TO ALL DACS

JCLEAR RO
s LOAD ALL DAC'S WITH O

;LOAD DAC #0
;LOAD DAC M1
;LOAD DAC #2
;LOAD DAC #3
;LOAD DELAY COUNTER

;DELAY
JWAIT

JEXIT

SEQ 0043



F &

CVMND-A MNCAA DIAGNOSTIC MACY11 27(654) 19-SEP-78 08:58 PAGE 27
CVMNDA. P11 MISC. SUB-ROUTINES, ASCII MESSAGES AND SOF TWARE HANDLERS SEQ 0044

942
322 .SBTTL ASCII NESSAGFS

945 010432 047115 040503 020101 EMI: LASCIZ \MNCAA (D/A) DOES NOT EXIST <BUS ERROR> (HECK ADDRESS SWITCHES\
010440 042050 040457 004451
010446 047504 051505 047040
010654 052117 042440 044530
010462 052123 036040 052502
010470 020123 051105 047522
010476 037122 020040 044103
010504 041505 020113 042101
010512 051104 051505 020123
010520 053523 052111 044103
010526 051505 000

96 01053 115 041516 040501 EMZ2: LASCIZ \MNCAA (D/A) DACO REGISTER IN ERROR\
010536 024040 027504 024501
010544 042011 041501 020060
010552 042522 044507 052123
010560 051105 044440 020116
010566 051105 047522 000122

947 010574 047115 040503 020101 EM3: LASCIZ \MNCAA (D/A) DAC1 REGISTER IN ERROR\
010602 042050 040457 004451
010610 040504 030503 051040
010616 043505 051511 042524
010624 020122 047111 042440
010632 051122 051117 000

948 010637 115 041516 040501 EM4: LASCIZ \MNCAA (D/A) DAC2 REGISTER IN ERROR\
010644 024040 027504 024501
010652 042011 041501 020062
010660 042522 044507 052123
010666 051105 044440 020116
010674 051105 047522 000122

949 010702 047115 040503 020101 EMS: LASCIZ \MNCAA (D/A) DAC3 REGISTER IN ERROR\
010710 042050 040457 004451
010716 040504 031503 051040
010724 043505 051511 042524
010732 020122 047111 042440
010740 051122 051117 000

950 010745 115 041516 040501 EM6: ASCIZ /MNCAA SELECTED DAC OFFSET POT WAS ADJUSTED INCORRECTLY/
010752 051411 046105 041505
010760 042524 020104 040504
010766 020103 043117 051506
010774 052105 050040 052117
011002 053440 051501 040440
011010 045104 051525 042524
011016 020104 047111 047503
011024 051122 061505 046124
011032 000131

951 011034 047115 040503 004501 EM7: LASCIZ /MNCAA SELECTED DAC GAIN PCT WAS ADJUSTED INCORRECTLY/
011042 042523 042514 052103
011050 042105 042040 041501
011056 043440 044501 020115
011064 047520 020124 040527

011072 020123 042101 052512
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CVMND-A MNCAA DIAGNOSTIC MACY11 27(654) 19-SEP-78 08:58 PAGE 27-1
CVMNDA . P11 ASu1] MESSAGES SEQ 0045

052123 042105 044440
041516 051117 042522
052103 054514 000

115 041516 040501 EM10. LASCIZ /MNCAA SELECTED DAC HAS A LINEARITY PROBLEM/
051411 046105 041505
042524 0201046 040504
020103 040510 020123
020101 044514 042516
051101 052111 020131
051120 041117 042514

047115 040503 004501 EMI1: LASCIZ /MNCAA +15 VOLT SUPPLY IS INCORRECT/
030453 020065 047526
052114 051440 050125

051511
044440 041516 051117

000
115 041516 040501 EMI2: LASCIZ /MNCAA =15 VOLT SUPPLY IS INCORRECT/

011244 026411 032461 053040
011252 046117 020124 052523
011260 050120 054514 044440
011266 020123 047111 047503
011274 051122 041505 000124

955 011302 047115 040503 004501 EM13: _ASCIZ /MNCAA DAC #3 DIGITAL OUTPUT BITS IN ERROR/
011310 040504 020103 031443
011316 042040 043511 052111
011324 046101 047440 052125
011332 052520 020124 044502
011340 051526 044440 020116
011346 051105 047522 000122

956 011354 046120 040505 042523 EM14: _ASCIZ /PLEASE ADJUST THE POT/
011362 040440 045104 051525
011370 020124 044124 020105

957 011402 047115 040503 004501 EMIS5: LASCIZ /MNCAA INCORRECT 1.D. VALUE CODE/

011410 047111 047503 051122
011416 041505 020124 027111
011424 027104 053040 046101
011432 042525 041440 0462117

958 011442 042523 042514 052103 EMI16: _ASCIZ /SELECTED DAC HAS A FRONT PANEL SWIT(H PROBLEM/
011450 042105 042040 041501
011456 044040 051501 040440
011464 043040 047522 052116
011472 050040 047101 046105
011500 051440 044527 041524

506 020110 051120 041117

047115 040503 8%212} EM17: _ASCIZ \MNCAA (D/A) EXISTING MNCAA NOW FAIL'S TO RESPOND\

054105 051511 044524
043516 046440 041516

053517
043040 044501 023514
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CVMND-A MNCAA
CVMNDA. P

960

961

962

963

965

967

968

969

970

011564
011572
011600

011601
011606
011614
011622
011630
011636
011644
011647
011654
011662
011670
011676
011704
011712
011720
011723
011730
011736
011744
011752
011760
011766
011774
012002
012010
012016
012024
012031
012036
012044
012046
012050
012056
012064
012072
012100

[
e
l
e
l
o
l
e
l
e
o
l
e
o
l
a
l
o
l
o
l
o
l
e
l
e
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012226

DIAGNOSTIC
ASCI1 MESSAGES

020123
051505

000
015

051120
044124
052105
045440
042510
042516

015
047116
042524
046440
040501
043122
027115
005015

123
046114

026503
044527
020123
027453
042116
046117
035440
020114
020122
020124

053411

047524
047520

004412
051505
020105
051125
054505
020116

000
003412
041505
052123
047111
042040
052049
027125

000
052105
046440
040501
041524
047524
021055
032440
006524
047524
051105
047503
020075
041073
044516

012
043517
042504
042105
041516
027504
020040
052111
041520
042101
050130
020040

052111
041520
042101
052111
041520
042101
042520
051501

MACY11 27(654

051040
042116

042504
020123
051042
021116
053440
047504

047503
020124
051105
026503
040527
020117
027124

040440
047111

051440
042510
021040
040440
053040
000012
040524
047522
047125

000
042101
051524

040522
042524
000040
040501
024501
000040
042411
041011
020122
041505
040527

042411
04101
000122
042411
041011
004522
052103
051411

LDSPAC:

MSGSW:

FRONT:

ERRTOT:

MESGD:

FOUND1:

FOUNDZ:

DH1:

DHZ:

DH6:

H 4
19-SEP-78 (08:58 PAGE 27-2

LASCIZ

LASCIZ

LASCIZ

CASCIZ

LASCIZ

.BYTE

.ASCIZ

LASCIZ

LASCI2Z

.ASCIZ

LASCIZ

<15><12>/ DEPRESS THE 'RETURN'' KEY WHEN DONE/

<15><12><7>/CONNECT TESTER MINC-AA DWARF TO M.U.T./<15><12>

\SET ALL MINC-AA SWITCHES TO ‘'+/='" AND 5 VOLT\<15><12>

/ ;TOTAL ERROR COUNT = /

/ ;BAD UNITS /

15,12
/PROGRAM DETECTED /

\ MNCAA (D/A)'S \

JUNIT ERRPC BUSADR EXPECT WAS/

/JUNIT ERRPC BUSADR/

/UNIT ERRPC BUSADR EXPECT WAS SPREAD/

SEQ 0046



CVMND-A MNCAA

CVMNDA. P11

971

975
)

(1)

976
)

(1)

977
(1)

1)
978
(1)

(1)

979

P

(M

980

(1M

(1)

981
(1)

(1)

982
M

(1)

983
984

985

986

987

988

012234
012242
012250
012256
012264
012266
012274
012302
012305
012312
012320
012324
012332
012340
012343
012350
012356
012362
012370
012376
012401
012406
012414

012420
012426
012434
012437
012444

012452
012456
012460
012466
012474
012502
012510
012515
012522
012530
012536
012544
012552
012553
0125¢0
012566
012574
012602
012610
012616
012624
012632
012640
012645
012652
012660

DIAGNOSTIC
ASCI1 MESSAGES

051120
047125
051122
051105
000105
040440
020124
020040

040

040505
052111
041520
004505

045104
030522

000
042101
051040
000040
045104
031122

000
042101
051040
000040
045104
032122

000
042101
051040
000040
045704
032122

000
042101
051040
000040

012
047116
053104
052040
052125
043117
051412
020124
047101
020065
047440

051412
020124
047101
053040
047117
042523
025440
030040
047526
020116
051412
020124
047101

MACY11 27(654)

000104
042411
053411
051101

051525
020071

052512
034061

051525
020061

052512
030062

051525
020062

052512
030464

051525
020064

052512
031464

041505
020115
042510
052520

000
046105
027453
020104
047526
020116

046105
027453
020104
046117
000040
042514
040440
030455
052114

000
046105
027453
020104

DH17:

ADJR19:

ADJR18:

ADJR2?:

ADJR20:

ADJR«42:

ADJRGT:

ADJR&S:

ADJR«3:

SELDX:

TWOTXT:

TENTXT:

UNITXT:

BIPTXT:

I &
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.ASCIZ

.ASCIZ

LASCIZ

LASCIZ

LASCIZ

LASCIZ

LASCIZ

LASCIZ

LASCIZ

.BYTE
LASCIZ

.ASCIZ

LASCIZ

.ASCIZ

LASCIZ

JUNIT

/ ADJUST

/ ADJUST

/ ADJUST

/ ADJUST

/ ADJUST

/ ADJUST

/ ADJUST

/ ADJUST

15,12
/CONNECT

<15><12>\SELECT

<15><12>\SELECT

<15><12>\SELECT

<15><12>\SELECT

ERRPC

R19

R18

R21

R20

R4?2

R41

R&4

R43

/

WERE ARE/

DVM TO THE OUTPUT OF/

+/- AND 2.5 VOLT ON \

+/= AND 10 VOLT ON \

+ AND 0-10 VOLT ON \

+/= AND 5 VOLT ON \

SEQ 0047
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CVMNDA. P11

989

993
(1)

994
(1)

995
(1)

996
(1)

997

998

1000

1001

1002
1003

1005

88

1008

012666
012674

012701
012706
012710
012716
012717

012724
012726
012734
012735
012762
012750
012756
012764
012772
013000
013003
013005
013012
013020
013026
013034
013042
013050
013056
013061
013063
013070
013076
013104
013112
013120
013126
013134
013137
013141
013146
013154
013157
013161
013166
013174
013202
013205
013207
013214
013222
013230
013236
013242
013244
013252

DIAGNOSTIC
ASCII MESSAGES

020065
047440

020104
040516

047526
020116

040504

041501

040504

041501

040412
020124
051440
047520
044501
040505

000
012

050130
020104
052125
040524
020123
030062
046117

000
012

050130
020104
052125
040524
020123
033461
046117

000
012

036440
041511

124
012

036440
020120
052125

120
012

036440
044524
044574
047511
050117

012
020075
044515

J 4
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052114
000

030103

020061

031103

020063

045104
044124
046501
020124
020116
042523

041505
052517
053040
042507
032455
030060
051524

041505
052517

053040
042507
032453
030065
051524

046040
052040

051040
052517
046040

051440
020103
051102
020116

054504
020103

SELDO:

SELD1:

SELDZ:

SELD3:

TRYAGN:

N51200:

P51175:

PRIMEO:

LASCIZ

LASCIZ

LASCIZ

LASCIZ

LASCIZ

.BYTE

LASCIZ

.BYTE

LASCIZ

.BYTE

.ASCI1

.BYTE
LASCII

.BYTE

LASCII

.BYTE

LASCII

/ DACO /

/ DAC1 /

/ DACZ2 /

/ DAC3 /

<15><12>/ADJUST THAT SAME POT AGAIN PLLASE/<15><12>

15,12
/EXPECTED OUTPUT VOLTAGE IS -5.12000 vOLTS /

15,12
/EXPECTED OUTPUT VOLTAGE IS +5.11750 VOLTS /

15,12
\L = LOGIC TEST\

15,12
\R RAMP OUTPUT LOOP\

15,12
\S STATIC CALIBRATION LOOP\

15,12
\D - DYNAMI( CALIBRATION LOOP\

SEQ 0048
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CVMNDA. P11

1020
1021

1022
1023
1024

1025

1026

013260

DIAGNOSTIC
ASCI1 MESSAGES

0¢0503
052101
047514

015
020102
042523
042522
040510

015
117

052125
042524
042117
042514
050117

015
020107
020124
053523
051040

044514
047511
050117

012
020075
040440
051523
043516

012
036440
052520
052123
046125
020104

012
020075
042516
05211
043505
020122

105
012

036440
020120
050117
051117
051040
020105
046040
020040

012
042520
021040
041440
052103
044124
050105
021040
047122
020042

012
040503
040457
042523
042522

000
037440

001116

001116
001126
001116

K &
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051102
020116

040502
042104
041440

105

047440
020124
046440
020105
047514

042507
020127
044103
051511
040526

044040
044124
051105
040440
052105
044124
05151
000040

052040
042524
040510
051105
047105
042522
042522
045440
000040

020101
020051
040440
051523

000040

001126

001446
00000C
001450

.BYTE
LASCI1

.BYTE
LASCII

.BYTE

LASCI!

.BYTE

.ASCIZ

DOT: .BYTE
LASCIZ

PRIMBA: .BYTE

LASCI2

15,12
\B - BASE ADDRESS CHANGE\

15,12
\O = QUTPUT TEST MODULE LED LOOP\

15,12
\G = GET NEW SWITCH REGISTER VALUE\

15,12
\H = HELP THE OPERATOR AND RETYPE THIS LIST \

15,12
/TYPE THE ‘‘TEST CHARACTER'' THEN DEPRESS 'RETURN KEY''

15,12
\MNCAA (D/A) BASE ADDRESS <\

PRIMBB: .ASCIZ \> ? \

.EVEN

DT1: UNITBD,$ERRPC,$BDDAT,0

DT2: UNITBD,$SERRPC,DACO,$GDDAT ,$BDDAT,0

DT3: UNITBD,$ERRPC,DAC1,SGDDAT,$BDDAT,0

SEQ 0049



CVMND-A MNCAA
CVMNDA. P11

013702
1027 013710

013716
1028 013724

013732
1029 013740

013746
013754

1030 013756

013764
1031 013770

013773
013776

DIAGNOSTIC
ASCII MESSAGES

001124 001126
002536 001116
001124 001126
002536 001116
001124 001126
002536 001116
001124 001126
000000
002536 001116
001444 000000

000 000
000 000
000 000

L 4
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000000
001452
000000
001454
000000
010402
010420

001202

000
000

DT4:

DTS:

DT6:

DT17:

DFO:

UNITBD,SERRPC,LAC2,$GDDAT,$BDDAT,0

UNITBD,SERRPC,DAC3,$GDDAT,$BDDAT,0

UNITBD,S$ERRPC,DACBAD,$GDDAT,$8DDAT, SPREAD,0

UNITBD,$ERRPC,SUNIT,EVER,O

.ByT¢ 0,0,0,0,0,0,0,0

SEQ 0050
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1033
1034
&)
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N
N

 
N
N

 
P
N
 
P
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P
N
 
P
N
 
T
N
 
P
N
 
P
N
 
N
N

W
=
 

e
d
 
e
d
 

D 
c
d
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c
d
 e
d
 
d
 

D 
c
d
 
d

 e
d
 
=
D
 
D
 e
 
b
 
b

m
v
v
v
v
v
v
v
v
v
v
v
w
v
v
v
v
v
v
v
v

(3)

e
 
e
 
t
a
t
a
t
e
t
e

T
 
t
e
 
X
a
 
e
l

—
 
m
d
 
b
 
w
d
 
w
e
d
 
b
 
c
n
d
 
w
d
 
b
 
d
 
—
—
b

T
 
N
 
N
 
N
t
 
N
t
 
N
 
N
t
 
N
t
 
N
t
 
N
\
t

P11

014000
014002
014006
014010
014016
014020
014022
014026
014032
014034
014036
014040
014046
014050
014052

014054
014054
014056
014060

DIAGNOSTIC
ASCI1 MESSAGES

010146
016601
000261
112737

006101
001406
105537
104401
000241
000765
012601
016666
012616
000002

000

010046
010146
010246
010346
010546
012746
016605
100004
005405
112766
005000
012703
112723
005002
016001
160105

000006

000060

014052
014052

000002

000

020200
000620

000055

014270
000040

014260

MACY11 27(654)

014052

000004

000001

M 4
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SEQ 0051

.SBTTL BINARY TO ASCI. AND TYPE ROUTINE

S 2223222223228 2223332222322 82222222222 22222002 R R2R00ddd2RdRdltd]

'THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 16-8BIT
;*BINARY-ASCII NUMBER AND TYPE [T.
;*CALL:

o MOV NUMBER, - (SP) ::NUMBER TO BE TYPED
I TYPBN JoTYPE T

$TYPBN: MOV R1,-(SP) :;SAVE R1 ON THE STACK
MOV 6(SP) ,R1 ;:GET THE INPUT NUMBER
SEC J:SET ''C'' SO CAN KEEP TRACK OF THE NUMBER OF BITS

1%: MOVB #'0,88IN ::SET CHARACTER TO AN ASCII '0'".
ROL R1 ;:GET THIS BIT

BEQ 2’3 ;;DONE?
AD(CB $BIN ::NO--SET THE CHARACTER EQUAL TO THIS BIT
TYPE LIBIN ;G0 TYPE THIS BIT

CcLC ;;CLEAR "'C'' SO CAN KEEP TRACK OF BITS
BR 18 ;GO DO THE NEXT BIT

2%: MOV (SP)+ R ;:POP THE STACK INTO R1
MOV 2(SP) ,4(SP) :JADJUST THE STACK
MOV (SP)+,(SP)

RT! ;;RETURN TO USER
$8IN: .BYTE 0.0 ;:STORAGE FOR ASCII CHAR. AND TERMINATOR
_SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

;;tilttttttttttttfi'tfittttttttttttit*tt'tifitittittttflttttttttttttt

;*THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT

;*SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
J*NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL Bt TYPED
;*BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
J*REPLACED WITH SPACES.
eCALL:

Tw MOV NUM, - (SP) ;;PUT THE BINARY NUMBER ON THE STACK
TM TYPDS $3G0 TO THE ROUTINE

$TYPDS:

MOV RO,-(SP) ::PUSH RO ON STACK
MOV R1.-(SP) L:PUSH R1 ON STACK
MOV R2.-(SP) *:PUSH R2 ON STACK
MOV R3.-(SP) *:PUSH R3 ON STACK
MOV RS.=-(SP) *PUSH RS ON STACK
MOV #20200,-(SP) 1 SET BLANK SWITCH AND SIGN
MOV 20(SP) _RS 22GET THE INPUT NUMBER
8PL 1% S:BR IF INPUT IS POS.
NEG RS P MAKE THE BINARY NUMBER POS.
MOVB #'-,1(SP) SIMAKE THE ASCII NUMBER NEG.

1$: CLR RO *:7ERO THE CONSTANTS INDEX
MOV #$DBLK ,R3 S:SETUP THE OUTPUT POINTER
MOVB #' ,(RD+ “ SET THE FIRST CHARACTER TO A BLANK

2$: CLR R2 *:CLEAR THE BCD NUMBER
MOV $DTBL (RO) ,R1 SSGET THE CONSTANT

38 SUB R1.RS *:FORM THIS BCD DIGIT
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014132
014134
014136
014140
014142
014144

014146
014150
014152
014154
014156
014164
014170
014174
014176
014200
014204
014206
014210
014212
014214
014216
014220
014226
014230
014232

(3) 014234
(3) 014236
(3) 014240
(1) 014242
(1) 014246
(1) 014254
(1) 014256
(1) 014260
(1) 014262
(1)

1)
QP
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N
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o
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N
 
N
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N
t
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N
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N
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N
 

s
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o
t
 
v

~
~

W ~

014264
014266
014270

DIAGNOSTIC
N &
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

002402
005202
000774
060105
005702
001002
105716
100407
106316
103003
116663 000001
052702 000060
052702 000040
110223
005720
020027 000010
002746
003002
010502
000764
105726
100003
116663 177777
105013
012605
012603
012602
012601
012600
104401 014270
016666 000002
012616
000002
023420
001750
000144
000012
000004

BLT 43 ;:BR IF DONE
égc gi ;o INCREASE THE BCD DIGIT BY 1

A ¥ ADD R1.RS . 2ADD BACK THE CONSTANT

TST R2 ;oCHECK IF BCD DIGIT=0
BNE 5% csFALL THROUGH IF O
TST8 (SP) 2STILL DOING LEADING 0°'S?
BM] I4 3 ;:BR IF YES

5%: ASLB (SP) < sMSD?

8C(C 6% ;:BR IF NO
177777 MOVB 1(SP) ,=1(R3) JsYES==-SET THE SIGN

6%: BIS #'0,R2 ;cMAKE THE BCD DIGIT ASCII
7%: 8IS #' R2 csMAKE IT A SPACE IF NOT ALREADY A DIGIT

MOVB R2,(R3)+ ;.PUT THIS CHARACTER IN THE OQUTPUT BUFFER
TST (RO)+ ;¢ JUST INCREMENTING
CMP RO, #10 csCHECK THE TABLE INDEX
BLT pé 3 ;:GO DO THE NEXT DIGIT
BGT 8s ;:GO TO EXIT
MoV RS,R2 ::GET THE LSD
BR 6$ ;GO CHANGE TO ASCII

8%: TST8 (SP)+ c:WAS THE LSD THE FIRST NON-ZERQ?

8PL 9% c:BR IF NO
177776 MOVB =1(SP) ,~2(R3) ;. YES--SET THE SIGN FOR TYPING

9% : CLRB (R3) ;:SET THE TERMINATOR
MOV (SP) + RS . :POP STACK INTO RS
MOV (SP)+,R3 . sPOP STACK INTO R3
MOV (SP)+ R2 ;.POP STACK INTO R2
e (01Y (SP)+ R1 . sPOP STACK INTO R1
MOV (SP)+ RO ;;POP STACK INTO RO
TYPE . $DBLK ;:;NOW TYPE THE NUMBER

000004 MOV 2(SP) ,4(SP) . ;ADJUST THE STACK
MOV (SP)+,(SP)
RTI J2RETURN TO USER

$DTRL: 10000.
1000.
100.
10.

$DBLK: .BLKW 4

SEQ 0052
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CVMNDA . P11 SCOPE HANDLER ROUTINE SEQ 0053

10?; .SBTTL SCOPE HANDLER ROUTINE
(
(2) .'.'ttttttttttlttttttttttt'it'ttttt'tt'ttttttttttt.t'ttttt'tttttttt

) ;*THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
1) :~AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)
) ;*AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
ap) ;*THE SWITCHY OPTIONS PROVIDED BY THIS ROUTINE ARE:
) ;xSW14=1 LOOP ON TEST
4D ;eSW11=1 INHIBIT ITERATIONS
QD) ;*SW09 1 LOOP ON ERROR
D) ; *SW08-1 LOOP ON TEST IN SWR<7:0>

) s«CALL
(1; Jx SCOPE ::SCOPE=]0T
(

(1) 014300 $SCOPE:

(1) 014300 104410 CKSWR ::TEST FOR CHANGE IN SOFT-SWR
(2) 014302 004737 010174 JSR PC.CTRLCG
(1) 014306 032777 040000 164624 1%: s8IT #BI1T14,3SWR :;LO0P ON PRESENT TEST?
(1) 014314 001114 BNE $OVER ;oYES IF SW14-1
(1) MRAANSTART OF CODE FOR THE XOR TESTERANAARA
(1) 014316 000416 $XTSTR: BR 63 ;21F RUNNING ON THE 'XOR'' TESTER CHANGE
(1) ::THIS INSTRUCTION TO A "NOP'' (NOP=240)
(1) 014320 013746 000004 MOV a#ERRVEC,-(SP) ;;SAVE THE CONTENTS OF THE ERROR VECTOR
(1) 014324 012737 014344 000004 MOV #5% ,a#ERRVEC ;;SET FOR TIMEOUT
(1) 014332 005737 177060 TST aw177060 ;. TIME OUT ON XOR?
(1) 014336 012637 000004 MOV (SP)+ ,a#ERRVEC ;;RESTORE THE ERRCR VECTOR
(1) 014342 000463 BR $SVLAD ::G0O TO THE NEXT TEST
(1) 014344 022626 5%: CMP (SP)+,(SP)+ ;:CLEAR THE STACK AFTER A TIME OUT
(1) 014346 012637 000004 MOV (SP)+ ,a#ERRVEC ;.;RESTORE THE ERROR VECTOR
(1) 014352 000423 BR 7% ;;LOOP ON THE PRESENT TEST
(1) 014354 68 RHRRHREND OF CODE FOR THE XOR TESTER#A#AAA
(1) 014354 032777 000400 164556 BIT #B1T08,aSWR ;;LO0OP ON SPEC. TEST?
(1) 014362 0$01404 BEQ 2% ;J:BR IF NO
1) 014364 127737 164550 001102 CMPB aSWR,$TSTNM ::ON THE RIGHT TEST? SWR<7:0>

(1) 014372 001465 BEQ $OVER ::BR IF YES
(1) 014374 105737 001103 2%: TSTB $ERFLG ;. :HAS AN ERROR OCCURRED?
(1) 014400 001421 BEQ 3s ;:BR IF NO
(1) 014402 123737 001115 001103 CMPB $ERMAX,$ERFLG ;:MAX. ERRORS FOR THIS TEST OCCURRED?
(1) 014410 101015 BHI 3% ;:BR IF NO
(1) 014412 032777 001000 164520 BIT #B1T09,aSWR ;:LO0OP ON ERROR?
(1) 014420 001404 BEQ 4 ;:BR IF NO
(1) 014422 013737 001110 001106 7%: MOV $LPERR,$LPADR ;:SET LOOP ADDRESS TU LAST SCOPE
(1) 014430 000446 BR $OVER
(1) 014432 105037 001103 4% CLRB $ERFLG ;:IERO THE ERROR FLAG
(1) 014436 005037 001160 CLR $TIMES ::CLEAR THE NUMBER OF ITERATIONS TO MAKE
(1) 014442 000415 BR 1% ;;ESCAPE TO THE NEXT TEST
(1) 014444 (032777 004000 164466 3%: BIT #B1T11,aSWR ;o INHIBIT ITERATIONS?
(1) 014452 001011 BNE 1% ;:BR IF YES
(1) 014454 005737 001176 TST $PASS ;.IF FIRST PASS OF PROGRAM
(1) 014460 001406 BEQ 1% s: INHIBIT ITERATIONS
(1) 014462 005237 001104 INC $ICNT :: INCREMENT ITERATION COUNT
(1) 014466 023737 001160 001104 (MP $TIMES,SICNT ;:CHECK THE NUMBER OF [TERATIONS MADE
(1) 014474 002024 BGE $OVER ;;BR IF MORE ITERATION REQUIRED
(1) 014476 012737 000001 001104 1$: MOV #1,81CNT ;;REINITIALIZE THE ITERATION COUNTER
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CVMNDA P11 SCOPE HANDLER ROUTINE SEQ 0054

014504 013737 014562 001160 Mov SMXCNT ,$TIMES ;;SET NUMBER OF ITERATIONS TO DO
014512 105237 001102 $SVLAD: IN(CB $TSTAM ;o COUNT TEST NUMBERS
014516 113737 001102 001174 MOVB $STSTNM,STESTN ;;SET TEST NUMBER IN APT MAILBOX
014524 011637 001106 MOV (SP) ,$SLPADR ;o SAVE SCOPE LOOP ADDRESS
014530 011637 001110 MOV (SP) ,SLPERR ;. SAVE ERROR LOOP ADDRESS
014534 005037 001162 CLR $ESCAPE ;. CLEAR THE ESCAPE FROM ERROR ADDRESS
014540 112737 000001 001115 movse #1,$ERMAX ;;ONLY ALLOW ONE(1) ERROR ON NEXT TEST
014546 013777 001102 164366 $OVER: MOV S$STSTNM, aDISPLAY ;;DISPLAY TEST NUMBER
014554 013716 001106 MOV $LPADR, (SP) ;FUDGE RETURN ADDRESS
014560 000002 RTI s sFIXES PS
014562 003720 SMXCNT: 2000. ;sMAX. NUMBER OF ITERATIONS

.SBTTL ERROR HANDLER ROUTINE

(B2 22X223 22232323233 2223232382323230222222 2228222820820 3200R2RtaRRdRlRs)

*THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
;*SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
:«AND GO TO SERRTYP ON ERROR
;*THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
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;*SW15=1 HALT ON ERROR
;xSW13=1 INHIBIT ERROR TYPEQUTS
s *SW09=1 LOOP ON ERROR
;~CALL

M ERROR N ; ;ERROR-EMT AND N-ERROR |TEM NUMBER

014564 $ERROR:
014564 104410 CKSWR ::TEST FOR CHANGE IN SOFT-SWR

(3) 014566 004737 010174 JSR PC.CTRLCG sTEST FOR CTRL C/G
(3) 014572 053737 010406 010404 BIS MASKNM, BADUNT
(3) 014600 013737 010406 014630 MOV MASKNM,11% ;GET CURRENT UNIT
(3) 014606 012737 000000 002536 MOV #0 ,UNITBD JPRIME THE UNIT #
(3) 014614 006237 014630 10%: ASR 118 ;MOVE 0uT
(3) 014620 001404 B8EQ 12% :BR WHEN DONE
(3) 014622 005237 002536 INC UNITRD JUPDATE VALUE
(3) 014626 000772 B8R 10%
(3) 014630 000000 11%: 0
(3) 014632 000240 12%: NOP
(1) 014634 105237 001103 7%: INCB $ERFLG ;:SET THE ERROR FLAG
(1) 014640 001775 BEQ 7% ;:DON'T LET THE FLAG GO TO ZERO
(1) 014642 013777 001102 164272 MOV STSTNM,aDISPLAY ;:DISPLAY TEST NUMBER AND ERROR FLAG
(1) 014650 005237 001112 INC SERTTL ;o INC THE ERROR COUNT
(1) 014654 011637 001116 MOV (SP) ,$ERRP( ;sGET ADDRESS OF ERROR INSTRUCTION
(1) 014660 162737 000002 001116 sus #2,$ERRPC
(1) 0164666 117737 164224 001114 MOVB OSERRPC,$ITEMB ;:STRIP AND SAVE THE ERROR ITEM CODE
(1) 014674 032777 020000 164236 B8IT #BIT13,3SWR ;:SKIP TYPEOUT IF SET
(1) 014702 001004 BNE 208 ::SKIP TYPEOUTS
(1) 014704 004737 015016 JSR PC,$ERRTYP ;:GO TO USER ERROR ROUTINE
(1) 014710 104401 001165 TYPE LSCRLF
(1) 014714 20%:
(1) 014714 122737 0000017 001210 (MPR HAPTENV, SENV . RUNNING IN APT MODE
(1) 014722 001007 BNE P 3 ;:NO,SKIP APT ERROR REPORT
(1) 014724 113737 001114 014736 MOVB $ITEMB,21% ::SET ITEM NUMBER AS ERROR NUMBER
(1) 014732 004737 017572 JSR PC,3ATYS ;sREPORT FATAL ERROR TO APT
(1) 014736 000 21%: .BYTE 0
(1) 014737 000 .BYTE 0
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(1) 014740
(1) 014742
(1) 014746
(1) 014750
(1) 014752
(1) 014754
(1) 014762
(1) 014764
(1) 014770
(1) 014774
(1) 014776
(1) 015002
(1) 015002
1) 015010
(1) 015012
(1) 015014
(1) 015014

1051

1)

2)
)

g D)

1
g D)

(1) 015016
(1) 015016

(1) 015022
(1) 015024
(1) 015026
(1) 015032
(1)

(2) 015034
(2)
{2) 015040
(1) 015042
(1) 015044
(1) 015046
(1) 015050
(1) 015052
(1) 015054
(1) 015060
(1) 015064
(1) 015066
(1) 015070
(1) 015072
(1) 015076
(1) 015102
(1) 015104
(1) 015106
(1) 015110
(1) 015114
(1) 015116
(1) 015120
1) 015122

DIAGNOSTIC
ERROR HANDLER ROUTINE

000777
005777
100002
000000
104410
032777
001402
013716
005737
001402
013716

022737
001001
000000

000002

104401

010046
005000
153700
001004

013746

104402

000445
005300
006300
006300
006300
062700
012037
001404
104401
000000
104401

012037
001404
104401

000000
104401

010146
012001
001415
012000

1646172

001000

001110
001162

001162

006522

001165

001114

001116

001252
015070

001165
015106

001165

D 5
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164156

000042

22%: BR 22% ::APT ERROR LOOP

2%: TST aSWR JsHALT ON ERROR
BPL 3% ;2SKIP IF CONTINUE
HALT :sHALT ON ERROR!
CKSWR ;;TEST FOR CHANGE IN SOFT-SWR

3%: BIT #BIT09,aSWR ;;LOOP ON ERROR SWITCH SET?
BEQ 4% ;sBR IF NO
MOV $LPERR, (SP) ;;FUDGE RETURN FOR LOOPING

4%: TST $ESCAPE ;sCHECK FOR AN ESCAPE ADDRESS
BEQ 5% ;JBR IF NONE

” MOV $ESCAPE, (SP) ::FUDGE RETURN ADDRESS FOR ESCAPE

CMP #SENDAD ,anN42 J;ACT=-11 AUTO-ACCEPT?
BNE 6% :;BRANCH IF NO
HALT . sYES

6%:
RTI ; JRETURN

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

B 2822322222233232X23 3222322222 22223232 8222803222233 22832 3/1

tTHIS ROUTINE USES THE '‘ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE WHICH
:*ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE ‘'ERROR TABLE'' (SERRTB),
:'AND REPORTS THE APPROPRIATE [NFORMATION CONCERNING THE ERROR.

$ERRTYP:

TYPE LSCRLF ::"'CARRJAGE RETURN''& 'LINE FEED'’
MOV RO,-(SP) ;:SAVE RO
CLR RC J:PICKUP THE ITEM INDEX
B8ISB a#SITEMBRO
BNE 13 ;o1F ITEM NUMBER IS ZERO, JUST

;:TYPE THE PC OF THE ERROR
MOV $ERRPC ,~(SP) ;:SAVE SERRPC FOR TYPEOQUT

; ;ERROR ADDRESS
TYPOC ;GO TYPE--OCTAL ASCIIC(ALL DIGITS)

B8R 10% JJGET OUT
1%: DEC RO ..ADJUST THE INDEX SO THAT [T WILL

ASL RO ;3 WORK FOR THE ERROR TABLE
ASL RO

ASL RO
ADD #$ERRTB,RO ;.FORM TABLE POINTER
MOV (RO)+,2% ::PICKUP "ERROR MESSAGE'*' POINTER
BEQ 33 ;sSKIP TYPEOUT IF NO POINTER
TYPE ;:TYPE THE 'ERROR MESSAGE''

2%: .WORD 0 ;2" ERROR MESSAGE'' POINTER GOES HERE
TYPE LSCRLF ;2" 'CARRJAGE RETURN'' € "LINE FEED''

3%: MOV (RO)+,4% :;PICKUP 'DATA HEADER'' POINTER
BEQ 5% ;;SKIP TYPEOQUT IF O
TYPE ::TYPE THE 'DATA HEADER''

4% .WORD 0 ;:"DATA HEADER'' POINTER GOES HERE
TYPE LSCRLF :2"'CARRJAGE RETURN'' & 'LINE FEED''

5% MOV R1,-(SP) ;. SAVE R1
MOV (RO) +,R1 ::PICKUP 'DATA TABLE'' POINTER
BEQ 9% ::BR IF NO DATA TO Bt TYPED
MOV (RO)+,RO ;.PICKUP 'DATA FORMAT'' POINTER

SEQ 0055
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P11

015124
015126
015130
015132
015134
015136
015136
015140
015142
015144
015146
015152

015154
015156
015160
015164
015166

015172
015200
015206
015210
015212
015214
015216
015220
015222
015226
015232
015240
015242

015244
015252
015256
015262
015266
015270
015274
015276
015300
015302
015304
015306
015310
015316
015324

DIAGNOSTIC
ERROR MESSAGE TYPEOUT ROUTINE

105720

001003
013146
104402
000402

013146
104405
005711
001403
104401

000764

012601
0126
104401

000207
020040
015172

012737
012737
010046
010146

010246
010346
010446
010546
017746
010637

012737
000000
000776

012737
013706
005037
005237
001375
012677
012605
012604
012603
012602
012601
012600
012737
012737
104401

015166

001165

000

015336
000340

163712
015342
015244

015336
015342
015342
015342

163644

015172
000340

MACY11 27(654)

000024
000026

000024

000024

000024
000026
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6%: TSTB (RO)+ ;:"OCTAL''OR 'DECIMAL"’
BNE 7% ::BR IF DECIMAL
MOV a(R1)+,~(SP) :;SAVE a(R1)+ FOR TYPEOUT
TYPOC :2GO TYPE--OCTAL ASCII(CALL DIGITS)

7% BR 8%

MOV o(R1)+,-(SP) ;:SAVE a(R1)+ FOR TYPEOUT
TYPDS ::GO TYPE-~-DECIMAL ASCII] WITH SIGN

8%: TST (R1) ;;IS THERE ANOTHER NUMBER?
BEQ 9% ;BR IF NO
TYPE L1118 ,.TYPE TWO(2) SPACES
B8R 6% . ;LOOP

9% : MOV (SP)+ ,R1 ; :RESTORE R1
10%: MOV (SP)+,R0 ;;RESTORE RO

TYPE ,SCRLF ;2" 'CARRIAGE RETURN'' & '"LINE FEED'’
RTS PC ;. ;RETURN

11%: JASCI1Z /7 / ;:TWO(2) SPACES
.EVEN

.SBTTL POWER DOWN AND UP ROUTINES

;:tttttt'ttti*tt.tttttttt*tttfittt'*ttt!t*t'fiitt*ttttttttt.ttttttt

;POWER DOWN ROUTINE

$PWRDN: MOV
MOV

MOV

MOV

MOV

MOV

MOV

MOV

MOV

MOV

MOV

HALT

B8R

#SILLUP,9#PWRVEC ;;SET FOR FAST UP
#340,3#PWRVEC+2 ;:PRIO:?7

RO,~-(SP) ::PUSH RO ON STACK
R1,=-(SP) :;PUSH R1 ON STACK
R2,-(SP) ;:PUSH R2 ON STACK
R3.,-(SP) ;;PUSH R3 ON STACK
R4 ,-(SP) 2:PUSH R4 ON STACK

RS,-(SP) :;PUSH RS ON STACK

aSWR,-(SP) ;;PUSH aSWR ON STA(CK

SP.,$SAVR6 ;:SAVE SP
NSPWRUP ,a#PWRVEC ..SET UP VECTOR

=2 : :HANG UP

P AR RN RN AR RN R RAANAANRARNANT AN NARNRAANRRAANRAARNRAANRNNANAAARRNARN AR AR

:POWER UP ROUTINE

$PWRUP: MOV

MOV

CLR
1%: INC

BNE
MOV

MOV

MOV

MOV

MOV

MOV

410)%

MOV

MOV
TYPE

NSILLUP,I#PWRVEC ;,;SET FOR FAST DOWN

$SAVRG, SP ;;GET SP

$SAVR6 J;WAIT LOOP FOR THE TTY

$SAVR6 J:WAIT FOR THE INC
1% ;;0F WORD
(SP) +,3S5WR ;;POP STACK INTO aSWR

(SP) + RS ;;POP STACK INTO RS
(SP) + R4 ;.POP STACK INTO R4

(SP)+,R3 ;;POP STACK INTO R3
(SP) + ,R2 ;;POP STACK INTO R2
(SP)+,R1 :;POP STACK INTO Rl
(SP)+,R0 ;;POP STACK INTO RO
#SPWRDN, @#PWRVEC :;SET UP THE POWER DOWN VECTOR
#340,3#PWRVEC+2 ;:PR]IO:7

;;REPORT THE POWER FAILURE

SEQ 0056
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(1) 015326
(1) 015330
(1) 015332
(1) 015334
(1) 015336
(1) 015340
(1) 015342

1053 015344
015352
015360
015366
015374
015402
015410

1054

1055
1056
1)

(2)
1

P
 

N 
W 

W 
N
 

P
 
A
 

R
 
Y
W
 
W
 
N
 
I
t
t
t

 
e
a
t
l
e
 
e
t
 

i
l
 
l
a
l
a
t
a
 
X
 
W
l

—
 
D
 
d
 
e
 
e
 
e
 
d
 
D
 
d
 
)
 
d
 
e
 
b
 
w
a
d 
d
 
D
 
d
 
D
 
o
D
 
a
n
d
 
D
 
D
 
d
 
D
 
d
 
b
 
D
 
d
 
D
 
o
d
 
=
D
 
)
 
D
 
D

N
 
N
 
N
 
N
 
N
 
o
 
N
 
N
 
N
 
N
 
N
 
N
 

o
l
 
i
 
N
 
N
 
N
 
P
 
N
t
 
N
 
P
 
N
 
N
t
 
P
 
N
t
 
N
 
P

 
N
 
N
t
 
N
 
N
 

o
t
 
S
 
i

015412
015416
015424
015430
015434
015436
015444
015452
015460
015462
015464
015466
015472

DIAGNOSTIC
POWER DOWN AND

015344
012716
001502
000002
000000
000776
000000
005015
05110
040440
040440
051105
052514
000012

017646
116637
112637

062716
000406
112737
112737
112737

010346
010446
010546
113704

005404

042522
044524
052106
050040
043040
042522

000000
000001

015637
000002

000001
000006
000005

015637

F 5
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UP ROUTINES

052123
043516
051105
053517
044501
005015

015635

015635
015637
015634

$SPWRMG: .WORD PWRMSG ;. POWER FAIL MESSAGE POINTER
MOV (PC)+,.SP) ;;RESTART AT BEGIN

$PWRAD : .¥?RD BEGIN ;:RESTART ADDRESS
R

SILLUP: HALT ;:THE POWER UP SEQUENCE WAS STARTED
B8R .~ ;; BEFORE THE POWER DOWN WAS COMPLETE

$SAVR6: 0 :JPUT THE SP HERE
PWRMSG: .ASTIZ <15><12>/RESTARTING AFTER A POWER FAILURE/<15><12><12>

.EVEN

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE

e A AR AN AR AR AR R R AN AR RN AN A AR AR R AR R R R AR RRNNRRARR AR R RRARARRNN RS

'THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
;*OCTAL (ASCII) NUMBER AND TYPE IT.

:"TYPOS“°ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
J=CALL:

o MOV NUM, - (SP) ;:NUMBER TO BE TYPED
M TYPOS ;. CALL FOR TYPEOUT
o .BYTE N ;;N-1 70 6 FOR NUMBER OF DIGITS TO TYPE
o BYTE M ;:M-1 OR O
o ;. 1=TYPE LEADING ZEROS
o ;.0=SUPPRESS LEADING ZEROS
- %

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

s*CALL:

i MOV NUM, - (SP) ;;NUMBFR TO BE TYPED
i TYPON ;;CALL FOR TYPEOUT
M

-'%TYPOC°--ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

*CALL

i MOV NUM,-(SP) 2 JNUMBER TO BE TYPED
J* TYPOC 2.CALL FOR TYPEOUT

$TYPOS: MOV a(SP) ,=(SP) ;:PICKUP THE MODE
MOvVB 1(SP) ,$OFILL ;sLOAD ZERO FILL SWITCH
MOvB (SP)+,$OMODE+1 ;.NUMBER OF DIGITS TO TYPE
ADD #2, (SP) ;.ADJUST RETURN ADDRESS
BR STYPON

$TYPO(: MOVB #1,30FILL ;.SET THE ZERO FILL SWITCH
MOVB #6, SOMODE +1 ;.SET FOR SIX(6) DIGITS

$TYPON: MOVB #5,80CNT ;;SET THE ITERATION COUNT
MOV R3,-(SP) ;. SAVE R3
MOV Ré4 ,-(SP) ;. SAVE R4
MOV RS,=-(SP) ;. SAVE RS
MOVB $OMODE +1,R4 ;.GET THE NUMBER OF DIGITS TO TYPE
NEG R4

SEQ 0057
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CVMNDA.P11 BINARY TO OCTAL (ASCII) AND TYPE SEQ 0058

(1) 015474 062704 000006 ADD #6 ,R4 ::SUBTRACT IT FOR MAX. ALLOWED
(1) 015500 110437 015636 MOVB R4, SOMODE :;SAVE IT FOR USE
(1) 015504 113704 015635 MOVB $OF ILL R4 ::GET THE ZERO FILL SWITCH
(1) 015510 016605 000012 MOV 12(SP) RS ;:PICKUP THE INPUT NUMBER
(1) 015514 005003 CLR R3 ;;CLEAR THE OUTPUT WORD
(1) 015516 006105 1%: ROL RS ;;ROTATE MSB INTO '‘¢""
(1) 015520 000404 BR 33 ;:G0 DO MSB
(1) 015522 006105 2%: ROL RS ::FORM THIS DIGIT
(1) 015524 006105 ROL RS
(1) 015526 Q06105 ROL RS
(1) 015530 010503 MOV R5,R3
(1) 015532 006103 3s: ROL R3 :;GET LSB OF THIS DIGIT
(1) 015534 105337 015636 DECB $OMODE ::;TYPE THIS DIGIT?
(1) 015540 100016 BPL 7% ::BR IF NO
(1) 015542 042703 177770 BIC #177770,R3 ::GET RID OF JUNK
(1) 015546 001002 BNE 43 ::TEST FOR O
(1) 015550 005704 TST R4 ::SUPPRESS THIS 0?
(1) 015552 001403 BEQ S$ ::BR IF YES
(1) 015554 005204 4%: INC R& ::DON'T SUPPRESS ANYMORE 0'S
(1) 015556 052703 000060 BIS #'0.R3 ;MAKE THIS DIGIT ASCII
(1) 015562 052703 000040 5%: BIS #' ,R3 :;MAKE ASCII IF NOT ALREADY
(1) 015566 110337 015632 MOVB R3,8% ::SAVE FOR TYPING
(1) 015572 104401 015632 TYPE 8% ::GO TYPE THIS DIGIT
(1) 015576 105337 015634 7% : DECB $OCNT ::;COUNT BY 1
(1) 015602 003347 BGT 2% ;:BR IF MORE TO DO
(1) 015604 002402 BLT 6% ::BR [F DONE
(1) 015606 005204 INC R& :;INSURE LAST DIGIT ISN'T A BLANK
(1) 015610 000744 B8R 2$ ;:G0 DO THE LAST DIGIT
(1) 015612 012€05 6% : MOV (SP)+ RS :;RESTORE RS
(1) 015614 012604 MOV (SP)+ R4 :;RESTORE R4
(1) 015616 012603 MOV (SP)+ ,R3 ;;RESTORE R3
(1) 015620 016666 000002 000004 MOV 2(SP) ,4(SP) ::SET THE STACK FOR RETURNING
(1) 015626 012616 017 (SP)+, (SP)
(1) 015630 000002 RT1 : ;RETURN
(1) 015632 000 8s%: .BYTE 0 :;STORAGE FOR ASCII DIGIT
(1) 015633 000 .BYTE 0 :;TERMINATOR FOR TYPE ROUTINE
(1) 015634 000 $OCNT: .BYTE O ;;OCTAL DIGIT CUUNTER
(1) 015635 000 $OFILL: .BYTE O ;;2ERO FILL SWITCH
(1) 015636 000000 $OMODE: .WORD O ;NUMBER OF DIGITS TO TYPE

1057 ;aweaxCAUTJON THE FIRST & LOC. ARE OVERLAYED TO LOWER INTERRUPT LEVEL
1058 :THE OVERLAY OCCURS AFTER THE '‘SETUP'' CODE
1??? .SBTTL TYPE ROUTINE

(2) :,'tfittttfittttttfitttttltttttttttttttt.tt.tttt'ttttttttitttttfittttfi

1) ;*ROUTINE TO TYPE ASCJZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
1) :«THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
) ;«NOTE1: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER,
1) :*NOTE2: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.

2}; :*NOTE3: $FILLC CONTAINS THE CHARACTER TO FILL AFTER.
]

1) s*CALL:
1) :*1) USING A TRAP INSTRUCTION
g}; e TYPE ,MESADR :;MESADR IS FIRST ADDRESS OF AN ASCI1Z STRING

. *OR
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015640
015644
015646
015650
015652
015654
015660
015666
015670
015676
015700
015704
015710
015712
015720
015722
015724
015726
015730
015732
01573¢
015740
015744
015746
015752
015754
015756
015760
015762
015766
015770
015774
016000
016002

016006
016012
016014

016020
016024

016026
016032
016036
016044
016046
016050
016052

DIAGNOSTIC
TYPE ROUTINE

105737
100002

000000
000430
010046
017600
122737
001011
132737
001405
010037

004737
000000
132737

001003
112046
001005
005726
012600
062716
000002
122716
001430
122716

001006
005726
104401

001165
105037

000755
004737
123726
001350
013746

105366
002770
004737
105337

000770

112716

105777

001157

000002
000001

000100

15710
017562

000040

000202

000011

000200

016116

016052
001156

001154

000001

016052
016116

000040
016052
000007

163072

H S
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001210

001211

00121

016116

A TYPE

ot ME SADR

TST8B

BPL

HALT

BR

i ¥ MOV
MOV

CMPR

BNE
G178

BEQ

MOV

JSR

61%: . WORD

62%: BIIB
BNE

2$: MOVB
BNE
TST

60%: MOV

3% ADD
RTI

AN CMPB

BEQ

(MPB

BNE
TST

TYPE

$CRLF

CLRB

B8R

5%: JSR

6%: (MPB

BNE
MOV

’$: DE(CB

BLT

JSR

DECB

BR

JHORIZONTAL TAB

8%: MOVB
0% : JSR

BITR

BNE
187

BR

$TYPEC: TSTB

$STPFLG
1%

3

RO,-(SP)

al(SP) ,RO
NAPTENV, SENV

62%

;1S THERE A TERMINAL?
;:BR IF YES

JJHALT HERE IF NO TERMINAL
. .LEAVE

;:SAVE RO
::GET ADDRESS OF ASClZ STRING
;JRUNNING IN APT MODE
::NO,GO CHECK FOR APT CONSOLE

#APTSPOOL ,$ENVM ; ;SPOOL MESSAGE TO APT

62%
RO,618

SC.SATYS

HAPTCSUP, SENVM

60%
(RO)+,-(SP)

43
(SP)+

(SP)+ RO
#2,(SP)

#HT, (SP)

8%
#CRLF, (SP)

5%
(SP)+

$CHARCNT

2%
PC,STYPEC

$FILLC,(SP)+

2%
S$NULL ,=(SP)

1(SP)

63
PC,S$TYPEC

$CHARCNT

7%

PROCESSOR

' ,(SP)

PC.STYPEC
#7 ,8$CHARCNT

os
(SP)+

2%
a$TPS

::NO,GO CHECK FOR CONSOLE

;:SETUP MESSAGE ADDRESS FOR APT

;s SPOOL MESSAGE TO APT
; sMESSAGE ADDRESS
;cAPT CONSOLE SUPPRESSED
JJYES,SKIP TYPE OUT

;;PUSH CHARACTER TO BE TYPED ONTO STA(K

;;BR IF IT ISN'T THE TERMINATOR

;;1F TERMINATOR POP IT OFF THE STACK

;;RESTORE RO
;;ADJUST RETURN PC

;:RETURN
;:BRANCH IF <HAT>

:sBRANCH IF NOT <CRLF>

J:POP <CR><LF> EQUIV
J3TYPE A CR AND LF

;;CLEAR CHARACTER COUNT

;:GET NEXT CHARACTER
;GO TYPE THIS CHARACTER

;1S IT TIME FOR FILLER (CHARS.?
;o1F NO GO GET NEXT (HAR.
;.GET # OF FILLER CHARS. NEEDED
;.AND THE NULL CHAR.
;:DOES A NULL NEED TO BE TYPED?

;:BR IF NO--GO POP THE NULL OFF OF STACK

:2G0 TYPE A NULL

;:DO NOT COUNT AS A COUNT

;. LO0OP

;;REPLACE TAB WITH SPACE
;s TYPE A SPACE

; ;BRANCH IF NOT AT
;. TAB STOP

;. .POP SPACE OFF STACK
;;GET NEXT (CHARACTER
J:WAIT UNTIL PRINTER IS READY

SEQ 0059
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P11

016056

016122
016124
016126
016130

016170
016174
016202
016210
016216
016224
016230
016236

016240
016244
016250
016254
016256
016262
016266
016270

DIAGNOSTIC
TYPE ROUTINE

100375
116677

122766
001003
105037

000406
122766
001402
105227

000000
000207

016170

005037
012737
013737
012737
012737
005777
012777
000207

117746
042716

000002
000015

016116

000012

016122
016130
016124
016240
000200
162716

000100

162702
177600

000003

017410
016170

002314

MACY1T 27(654)

163064

000002

000002

0167124
016126
000060
000062

162706
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;;LOAD CHAR TO BE TYPED INTO DATA REG.
;. 1S CHARACTER A CARRIAGE RETURN?
2 sBRANCH IF NO
::EE?;*CLEAR CHARACTER COUNT

s EX

;:1S CHARACTER A LINE FEED?
;sBRANCH [F YES

;o COUNT THE CHARA(CTER
;o CHARACTER COUNT STORAGE

SR 2322222232223 22323 2322222222322 22222322232000882 2800200 RRRRRRRR R

BPL S$TYPEC
MOVB 2(5P) ,Q8TPB

CMPB #CR,2(SP)

BNE 1$
CLRB $CHARCNT

BR $STYPEX

18: (MP8 NLF ,2(SP)

BEQ STYPEX

INCB (PC)+

$CHARCNT: .WORD 0
$TYPEX: RTS PC

.SBTTL TTY INPUT ROUTINE

.ENABL LSB
$TKCNT: .WORD O

$TKQIN: .WORD O
$TKQOUT: .WORD O
$TKQSRT: .BLKB 32.
$TKQEND=,

s*TK INITIALIZE ROUTINE

;:NUMBER OF ITEMS IN QUEUE
;2 INPUT POINTER

;s OUTPUT POINTER
;2 TTY KEYBOARD QUEUE

;*THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE

;*SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT

s*CALL:

M JSR PC,$TKINT
I RE TURN

$TKINT: CLR $TKCNT

MOV #$TKQSRT,$TKQIN
MOV $TKQIN,$TKQOUT

MOV #$TKSRYV,a# TKVE(C
MoV #200,¥ TKVEC+?2
TST a3 TkR

MoV #100,a$TKS
RTS PC

;*TK SERVICE ROUTINE
;*THIS ROUTINE WILL SERVICE THE

.*BY READING THE CHARACTER FROM
;*1T IN THE QUEUE.

;;CLEAR COUNT OF ITEMS IN QUEUE
;;MOVE THE STARTING ADDRESS Of THE

;;QUEUE INTO THE INPUT & OUTPUT POINTERS.,
;2 INITIALIZE THE KEYBOARD VECTOR
;'BR" LEVEL ¢4

;:CLEAR DONE FLAG
;ENABLE TTY KEYBOARD INTERRUPT

;JRETURN TO CALLER

TTY KEYBOARD [NTERRUPT
THE INPUT BUFFER AND PUTTING

;*IF THE CHARACTER IS A "'CONTROL-C'' (*C) STKINT IS CALLED AND
;*UPON RETURN EXIT IS MADE TO THE ‘‘CONTROL-C'' RESTART ADDRESS (MTEST1)

$TKSRV: MOVB as$TkB,-(SP)

BIC #°C177, (SP}
CMP (SP) 43
BNE 1%
TYPE L$CNTLC

JSR PC,S$TKINT
ST (SP)+

JMP MTEST

;. PI1CKUP THE (HARACTER
;:STRIP THE JUNK

;1S IT A CONTROL C?
;BRANCH [F NO
;. TYPE A CONTROL-C (*C)

;o INIT THE KEYBOARD
;. CLEAN UP STACK
.. CONTROL C RESTART

SEQ 0060



CVMND-A MNCAA
CVMNDA P11

(1) 016274
(1) 016300
(1) 016302
(1) 016310
1)

(1) 016312
(1) 016312
(1) 016320
(1) 016322
(1> 016326
(1) 016330
(1) 016332
(1) 016336
(1) 016340
(1) 016344
(1) 016346
(1) 016352
(1) 016354

(1) 016360
(1) 016364
(1) 016370
(1) 016372
(1) 016400
(1) 016402
(1) 016406
(1) 016412
(1) 016414

(1) 016420
(1) 016422
(1) 016426
(1) 016432
(1) 016436
(1) 016444
(1) 016446

(1) 016454
1

(2)
1)

gD
gD

1)

(1) 016456
(1) 016464
(1) 016466
(1) 016472
(1) 016474
(1) 016500
(1) 016504
(1) 016510
)
1)

(2)
)
(& D)

DIAGNOSTIC
TTY INPUT ROUTINE

021627
001004
022737
001500

022737
001004
104401

005726
000451
021627
001021
005077
005726
105777

100375
117746
0462716
022627

001366
012777

000002
005237
021627
002405
021627
003002
042716
112677

005237
023727
001003
012737
000002

022737
001124
105777
100121
117746
042716
021627
001300

000007

000176

000040

017404

000023

162600

162572

162566
177600

000021

000100

016122
000140

000175

000040
177472

016124

016124

016130

000176

162452

162446
177600
000007

J 5
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001140

016122

162544

016170

016124

001140

1%: mp

BNE

(MP

BEQ

2%:
CMP

B8NE
TYPE

TST

B8R

3% (MP
BNE

CLR
TST

31%: TSTB
B8PL

MOVB

BIC

(MP

BNE

MOV
RT}

32%: INC
CMP

BLT

MP

BGT

BIC
4%: MOvVB

INC

CMP

BNE
MOV

5%: RTI]

(SP) 47
2%
#SWREG, SWR

63

#32. ,$TKCNT

3s

LSBELL
(SP)+

5%
(SP) 423
32%
a3$TKS
(SP)+

a$TKS
318

a$TKB,~-(SP)
#4C177.,(SP)

(SP)+ 421

318
#100,a8$7KS

$STKCNT
(SP) ,#140
43

(SP) ,M175
43

#40, (SP)

(SP)+,a$TKQIN

$TKQIN

29-8

2.IS I" A CONTROL G?
;sBRANCH IF NO
2. 1S SOFT-SWR SELECTED?
;G0 TO SWR CHANGE

;1S THE QUEUE FULL?
:JBRANCH [F NO
J;RING THE TTY BELL

:;ELE?N CHARACTER OFF OF STACK

s EX
;1S IT A CONTROL=-S?
;sBRANCH IF NO
::DISABLE TTY KEYBOARD INTERRUPTS

;;CLEAN CHAR OFF STACK
;:WAIT FOR A CHAR
;:LOOP UNTIL ITS THERE
;:GET THE CHARACTER

JeMAKE IT 7-BIT ASCIlI
;1S IT A CONTROL-Q?

;JBRANCH IF NO
;JREENABLE TTY KEYBOARD INTERRUPTS
: ;RETURN

;sCOUNT THIS CHARACTER

;218 1T UPPER CASE?
;;BRANCH IF YES
;IS IT A SPECIAL CHAR?

;;BRANCH [F YES

;:MAKE [T UPPER CASE
J;AND PUT IT IN QUEUE
;JUPDATE THE POINTER

$TKQIN,#$TKQEND ;GO OFF THE END?
5$ :;BRANCH [F NO
#$TKQSRT ,$TKQIN ;;RESET THE POINTER

. JRETURN

;;tttt.tttttttt*fitttfiQfit't't.tttttttfifitfififitittttttttii*t'ttttfittt

;~SOF TWARE SWITCH REGISTER CHANGE ROUTINE.
J*ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL

J*SERVICE THE TEST FOR CHANGE IN SOF TWARE SWITCH REGISTER TRAP

;*CALL WHEN OPERATING IN TTY INTERRUPT MODE.
$CKSWR: (MP

BNE
1518

BPL

MOVB

BIC
(MP

BNE

#SWREG, SWR

15$
as$TKS
158
a$TkB,-(SP)
#-C177,(SP)
(SP) .47
2$

;:1S THE SOFT-SWR SELECTED
JJEXIT IF NOT

;1S A CHAR WAITING?
oIF NOT, EXIT
JIYES

J:MAKE IT 7-BIT ASCII
;21S IT A CONTROL-G?
Jo1F NOT, PUT IT IN THE TTY QUEUE
JoAND EXIT

:;'Qtfi.tttttit.tttttt'.ttttttttfitltt.'.tttttlttt"tiitt.titt'ttt'

;*CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE
;*ROUTINE OR FROM THE SOF TWARE SWITCH REGISTER TRAP CALL, AS A RESULT OF A

SEQ 0061
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016512
016520
016522
016524
016530
016534

016542
016546
016552
0716556
016560
016564
016566
016570
016574

016576
016602

016606
016612
016614
016620
016624
016632
016634
016642

016646
016652
016654
016660
016664

016666
016672
016674
016700
016702
016710
016714
016720
016726
016730
016736
016740
016744
016750
016752
016756

DIAGNOSTIC
TTY INPUT ROUTINE

123727

001674
005726
004737
005077
112737

104401
104401

013746
104402
104401

005046
005046
105777
100375

117746
042716

021627
001015
104401

062706
123727

001003
012777

000137

021627
001005
104401

062706
000737

021627
001022
005766
001403
016677
062706
104401
123727

001003
012777
000002
004737
021627
002420
021627
003015

001134

016170
162410
000001

017422
017427
000176

017440

162350

162344

177600

000003

017410
000006
001135

000100
002314

000025

017415
000006

000015

000004

000002
000006
001165
001135

000100

016052
000060

000067

MACY11 27(654)

000001

001135

000001

162302

162230

000001

162206

:*CONTROL~G BEING TYPED, AND THE SOFTWARE SWITCH REGISTER BEING SELECTED.
68:

$GTSWR:

19%:

7%:

8%:

9%:

20%:

10%:

— &
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X 
4

15%:
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CMP8

BEQ
TST

JSR

CLR
movB

TYPE
TYPE

MOV

TYPOC

TYPE

CLR

CLR

1STB

BPL

MOVB

BIC

(MP

BNE

TYPE

ADD

CMPB

BNE

MOV

JMP

MP

BNE
TYPE

ADD

BR

$AUTOR, ”
23
(SP)+

PC,STKINT

a$TKS
#1,8INTAG

.SCNTLG

. SMSWR
SWREG,~(SP)

. SMNEW

-(SP)

-(SP)

a$TkKS
’$

?$TKB,-~ (SP)
#4C177.,(SP)

(SP) 43
9%

LICNTLC
#6,SP

S$INTAG,#1

8s
#100,3$TKS

MTESTI

(SP) ,#25
108

LSCNTLU
#6,SP

19%

(SP) ,M15
16%

4(SP)

11%

2(SP) ,aSWR

#6,SP
. SCRLF
SINTAG,M
15%
#100,a8$TKS

PC,STYPEC

(SP) ,#60
18%
(SP), 467
18%

;;ARE WE RUNNING IN AUTO-MODE?

; sBRANCH [F YES

;;CLEAR CONTROL-G OFF STA(CK
s sFLUSH THE TTY INPUT QUEUE

;;DISABLE TTY KEYBOARD INTERRUPTS
;:SET INTERRUPT MODE INDICATOR

;sECHO THE CONTROL=-G (“G)
;s TYPE CURRENT CONTENTS

;s SAVE SWREG FOR TYPEOUT
;260 TYPE~-~OCTAL ASCIICALL DIGITS)

;;PROMPT FOR NEW SWR

;sCLEAR COUNTER

;:THE NEW SWR
;s CHAR THERE?
::IF NOT TRY AGAIN

;;PICK UP (CHAR
JoMAKE IT 7-BIT ASCII

221S IT A CONTROL-C?
; ;BRANCH IF NOT

;. YES, ECHO CONTROL-C (*(C)

;. CLEAN UP STA(CK
..REENABLE TTY KEYBOARD INTERRUPTS?
;BRANCH IF

P:ALLOW tTY
;s CONTROL-C

NO

KEYBOARD INTERRUPTS

RESTART

;1S IT A CONTROL-U?
; JBRANCH [F
. :YES, ECHO

NOT

CONTROL-U (*U)

2 s IGNORE PREVIOUS INPUT
J.LET'S TRY IT AGAIN

;.18 IT A <CR>?
;sBRANCH [F

;. YES,
; sBRANCH [F

NO

IS IT THE FIRST (HAR?
YES

;:SAVE NEW SWR
;cCLEAR UP STA(CK
;:ECHO <CR>

: ¢RE-ENABLE
:JBRANCH [F

; ;RE-ENABLE
;;RETURN
;cECHO CHAR

:oCHAR < 02
;JBRANCH [F
::CHAR > 7?

; JBRANCH [F

AND <LF>

TTY KBD INTERRUPTS?

NOT
TTY KBD INTERRUPTS

YES

YES

SEQ 0062



CVMND-A MNCAA

CVMNDA. P11

(1) 016760
(1) 016764
1) 016770
(1) 016772
(1) 016774
(1) 016776
(1) 017000
(1) 017004
(1) 017010
(1) 017012
(1) 017016
1)

1)

1)

(2)
qp
)

1)
1)
(1)

1)

(1)

(1) 017020
(1) 017022
(1) 017030
(2) 017034
(2) 017036
(2) 017042
(2) 017044
(1) 017044
(1) 017050
(1) 017052
(1) 017056
1) 017064
(1) 017070
(1) 017076
(1) 017100
1) 017106
2)
g )

g
(1)

)

Q)
1)

(1) 017110
(1) 017112
(1) 017114
(1) 017120
(1) 017124
(1) 017126
(1) 017130
(1) 017132
(1) 017136

DIAGNOSTIC
TTY INPUT ROUTINE

042726
005766
001403
006316
006316
006316
005266
056616
000667
104401

000720

011646
016666
005066
005046
012746
000002

005737
001775
005337
117766

005237

000060
000002

000002
177776

001164

000004
000004

017044

016122

016122
177044

016126
016126

016130

017344
017404

000177

L 5
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000002

000004

016170

016126

BIC #60, (SP) + ;sSTRIP-0OFF ASC!I
TST 2(SP) ;oIS THIS THE FIRST (CHAR
BEQ 17% ;;BRANCH IF YES
ASL (SP) ;JNO, SHIFT PRESENT
ASL (SP) 5 CHAR OVER TO MAKE
ASL (SP) J: ROOM FOR NEW ONE.

17%: INC 2(SP) ;JcKEEP COUNT OF CHAR
BIS ~2(SP),(SP) ::SET IN NEW CHAR
BR 7% JsGET THE NEXT ONE

18%: TYPE LSQUES J1TYPE ?2<CR><LF>

BR 208 :;SIMULATE CONTROL=-U
.DSAB. LSB

A 2222222233833Rt RRR0 2R 22000200 R00RR0RRRR0RRRRR R/

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

;«CALL:

:* RDCHR ;;GET A CHARACTER FROM THE QUEUE
i RETURN HERE ;s CHARACTER IS ON THE STACK

M J:WITH PARITY BIT STRIPPED OFF

$RDCHR: MOV (SP) ,=-(SP) ;3PUSH COWN THE PC AND
MOV 4(SP) ,2(5P) . THE PS
CLR 4 (SP) ;:GET READY FOR A CHARACTER
CLR ~(SP) ;sPUT NEW PS ON STACK
MOV #6468 ,~-(SP) J:PUT NEW PC ON STACK

48 RTI ;. ;POP NEW PC AND PS
64%:

1%: TST ?;KCNT JsWAIT ON A CHARA(CTER

BEQ

DEC STKCNT ;:DECREMENT THE COUNTER
mov8 @$TKQOUT ,4(SP) ;:GET ONE CHARACTER
INC $TKQOUT ;:UPDATE THE POINTER
MP $TKQOUT ,#$TKQEND ..DID IT GO OFF OF THE END?
BNE 2% ; sBRANCH ]F NO
MOV #$TKQSRT, STKOOUT ..RESET THE POINTER

2%: RTI 2 sRETURN
SR 2222222324233 2232228022822 2282 220302223000 0 2RR0R0RRRRR D)

$*THIS ROUTINE WILL INPUT A STRING FROM THE TTY
;=CALL:

:* RDLIN JJINPUT A STRING FROM THE TTY

o RETURN HERE ;;ADDRESS OF FIRST CHARACTER WILL BE ON THE STA(K
b :;TERMINATOR WILL BE A BYTE OF ALL 0°'S

SRDL IN: MOV R3,-(SP) J:SAVE R3
CLR -(SP) ;:CLEAR THE RUBOUT KEY

1%: MOV #STTYIN,R3 :2GET ADDRESS
2%: cTMP NSTTYIN+32.,R3 ;;BUFFER FULL?

B8LOS (3 ;:BR IF YES
RDCHR 2:G0 READ ONE CHARACTER FROM THE TTY
MOVB (SP)+,(R3) ;:GET CHARACTER

108 : (MPB #177,(R3) ;1S IT A RUBOUT
BNE 5% ;:BR IF NO

SEQ 0063



CVMND-A MNCAA
CVMNDA. P

(1) 017140
(1) 017142
(1) 017144

(1) 017152
(1) 017156
1) 017162
(1) 017164
(1) 017170
(1) 017172
1) 0172176
(1) 017202
(1) 017204
(1) 017206
(1) 017210
(1) 017216
(1) 017222
(1) 017224
(1) 017230
(1) 017232
(1) 017236
(1) 017240
(1) 017244
(1) 017246
(1) 017250
(1) 017254
(1) 017260
(1) 017262
(1) 017266
(1) 017270
(1) 017274
(1) 017300
(1) 017304
(1) 017306
1) 017312
(1) 017316
(1) 017320
(1) 017322
(1) 017324
(1) 017332
(1) 017340
(1) 017342
(1) 017343
(1) 017344
(1) 017404
(1) 017410
(1) 017415

(1) 017422
(1) 017427
(1) 017434
(1) 017440
(}) 017446
Q)

DIAGNOSTIC
TTY INPUT ROUTINE

005716
001007
112737
104401

012716
005303
020327
103434
111337
104401

000746
005716
001406
112737
104401

005016
122713
001003
104401

000726
122713
001011
105013
104401
104401

000717
104401

000712
111337
104401
122723
001305
105063
104401

005726
012603
011646
016666
012766
000002

000
000

000040
177607
041536

136

043536
015

036440
020040
020075
017452

000134 017342
017342
127777

017344

017342
017342

000134
017342

000025

017415

000022

017342

001165
017344

001164

017342
017342
000015

177777

001166

000004
017344

000002
000004

000
000012

000
051127

020127

MACY11 27(654)

6%:

5%:

7%:

8%:

4%:

3%:

9%:

$TTYIN:

$BELL:

SCNTLC:

$CNTLU:

$CNTLG:

SMSWR:

SMNEW:

.EVEN

M5
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TST

BNE
mMovB
TYPE

MoV

MOV

MOV
RTI

.BYTE

.BYTE

.BLKB

.ASCIZ

.ASCIZ

.ASCIZ

.ASCIZ
LASCIZ

LASCIZ

(SP)

63
#'\,98

$.9
#-1,(SP)

R3
R3,#S$TTYIN
43
(R3),9%

S

(SP)+

(SP)+,R3
(SP) ,=(SP)

4(SP) ,2(SP)
#STTYIN,4(SP)

0
0
32.

29-1

2. IS THIS THE FIRST RUBOUT?
::BR IF NO
;s TYPE A BACK SLASH

;;SET THE RUBOUT KEY

; sBACKUP BY ONE
::STACK EMPTY?

;:BR IF YES
;:SETUP TO TYPEOUT THE DELETED CHAR.

;.60 TYPE
2 :;G0 READ ANOTHER CHAR.
..RUBOUT KEY SET?
;BR IF NO

..TYPE A BACK SLASH

;:CLEAR THE RUBOUT KEY

;:1S CHARACTER A CTRL U?
;:BR IF NO
;;TYPE A CONTROL 'V

;:G0 START OVER
;1S CHARACTER A '"R'"%

;;BRANCH [F NO
;s CLEAR THE (CHARACTER
::TYPE A "CR"' & "LF"'

::TYPE THE INPUT STRING

;G0 PICKUP ANOTHER (CHACTER
JoTYPE A '
;;CLEAR THE BUFFER AND LOOP

;sECHO THE CHARACTER

:;CHECK FOR RETURN
::LO0OP IF NOT RETURN
::CLEAR RETURN (THE 15)
;:TYPE A LINE FEED

;;CLEAN RUBOUT KEY FROM THE STACK
;;RESTORE R3

..ADJUST THE STACK AND PUT ADDRESS OF THE
S FIRST ASCI] CHARACTER ON IT

;.RETURN
. .STORAGE FOR ASCII CHAR, TO TYPE
;o TERMINATOR
;;RESERVE 32. BYTES FOR TTY INPUT

<207><377><377> ;:CODE FOR BELL

/2C/<15><12>

/2U/<15><12>

/*G/<15><12>
<15><12>/SWR =

/ NEW =

:;CONTROL 'C'"
;. CONTROL 'V
;;CONTROL ‘6"’

SEQ 0064
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CVMNDA . P11 READ AN OCTAL NUMBER FROM THE TTY SEQ 0065

10?2 .SBTTL READ AN OCTAL NUMBER FROM THE TTY
1)
(2) ""ttttttttttittiittt!tt'i'tttit'tttfitittttttttitttttttttt'ttttttt

) :*THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND
(N ;*CHANGE IT TO BINARY.
(@D ;=CALL:
(1) ] RDOCT ;;READ AN OCTAL NUMBER
Qb I RETURN HERE ::LOW ORDER BITS ARE ON TOP OF THE STACK
(}) 3] ::HIGH ORDER BITS ARE IN SHIOCT
1)

(1) 017452 011646 $RDOCT: MOV (SP) ,~(SP) :;PROVIDE SPACE FOR THE
(1) 017454 016666 000004 000002 MOV 4(SP),2(SP) . INPUT NUMBER
(3) 017462 010046 MOV RO,-(SP) ;:PUSH RO ON STACK
(3) 017464 010146 MOV R1,-(SP) J:PUSH R1 ON STACK
(3) 017466 010246 MOV R2.~(SP) ;:PUSH R2 ON STACK
(1) 0172470 104412 19: RDLIN J;READ AN ASCIZ LINE
(1) 017472 012600 MOV (SP)+,R0 ;:GET ADDRESS OF 1ST CHARACTER
(1) 017474 005001 CLR R1 ;s CLEAR DATA WORD
(1) 017476 005002 CLR R2
(1) 017500 112046 °S: MOVB (RO)+,-(SP) JsPICKUP THIS CHARACTER
(1) 017502 001412 BEQ 3s ;o1F ZERO GET OUT
(1) 017504 006301 ASL R1 Ji%2
(1) 017506 006102 ROL R2
(1) 017510 006301 ASL R1 LI
(1) 017512 006102 ROL R2
(1) 017514 006301 ASL R1 ;:*8
(1) 017516 006102 ROL R2
(1) 017520 042716 177770 BIC #°C7,(SP) ;sSTRIP THE ASCII JUNK
(1) 017524 062€01 ADD (SP)+ R1 ;;ADD IN THIS DIGIT
(1) 017526 000764 BR 2% ;. LOOP
(1) 017530 005726 kb ¥ TST (SP)+ ;;CLEAN TERMINATOR FROM STA(CK
(1) 017532 010166 000012 MOV R1.,12(SP) ::SAVE THE RESULT
(1) 017536 010237 017552 MOV R2,.$HJOCT
{3) 017542 012602 MOV (SP)+,R2 ::POP STACK INTO R2
(3) 017544 012601 MOV (SP)+,R1 ;:POP STACK INTO R1
(3) 017546 012600 MOV (SP)+,RO :;POP STACK INTO RO
(1) 017550 000002 RTI] ;JRETURN
(1) 017552 000000 $HIOCT: .WORD 0 ;;HIGH ORDER BITS GO HERE
??? CSBTTL APT COMMUNICATIONS ROUTINE

(2) ""'ttt!tttttt!tttt.tttttt"titt.lttittttttttttt.tt'.tttt.tttttttt

(1) 017554 112737 000001 020020 S$ATY1: MOVB #,8FFLG ;70 REPORT FATAL ERROR
(1) 017562 112737 000001 020016 SATY3: MOVB #1,8MFLG 2:TC TYPE A MESSAGE
(1) 017570 000403 BR SATY(
(1) 017572 112737 000001 020020 SATY4: MOVB #1,8FFLG ;70 ONLY REPORT FATAL ERROR
2) 017600 $ATY(:

(3) 017600 010046 MOV RO,-(SP) ;:PUSH RO ON STACK
(3) 017602 010146 MOV R1,-(SP) ;:PUSH R1 ON STACK
(1) 017604 105737 020076 TSR MFLG ;:SHOULD TYPE A MESSAGE?
(1) 017610 001450 8EQ 5% ;;1F NOT: BR
(1) 017612 122737 000001 001210 cMP8 #APTENV,SENV ;. ;OPERATING UNDER APT?
(1) 017620 001031 BNE 33 Jo1F NOT: BR
(1) 017622 132737 000100 00121 8IT8R NAPTSPOOL, $ENVM ; ;. SHOULD SPOOL MESSAGES®
(1) 017630 001425 BEQ 33 ;o1F NOT: BR
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2
017632
017636
017644
017650
017652
017656
017660
017662
017666
017670
017674
017702
017704
017712
017720
017724
017730
017732
017732
017736
017740
017744
017746
017752
017754
017762
017770
017774

DIAGNOSTIC
APT COMMUNICATIONS ROUTINE

017600
062766
005737
001375
010037
105720

001376
163700

006200
010037
012737

105737

001416
005737

001413
005737
001375
017637
062766
005237
105037
105037
105037

012601
012600
000207

000
000
000

020022
000200
000001

000100
000040

000004
000002
001170

001204

001204

001206
000004

000004

000002
177776
015640

020020

001210

001170

000004
000002
001170
020020
020017

020016

MACY11 27(654)

000004

001170

017730
000004

001172
000004

MOV

ADD

TST

BNE
MOV

2%: TSTB
BNE
suB

ASR

MOV

MOV

BR

3% MOV
ADD

MOV

JSR

4%: .WORD

b ¥

10%: TSTB
BEQ

TST

BEQ

11%: TST
M"

MOV

ADD

INC
12%: CLRB

CLRB

CLRB
MOV

MOV

RTS

SMFLG: .BYTE
$LFLG: .BYTE

$FFLG: .BYTE

.EVEN

APTS12E=200
APTENV=001
APTSPOOL=100
APTCSUP=040

B 6
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a4 (SP) ,RO
#2,4(SP)

$MSGTYPE
1%
RO, SMSGAD
(RO)+

2%
$MSGAD RO
RO
RO, SMSGLGT
#6 ,SMSGTYPE

5%
?4 (SP) ,4%
#2,4(SP)

177776,-(SP)

SC.STYPE

$FFLG
12%
$ENV
1¢8%
$MSGTYPE
118

a4 (SP) ,$FATAL
#2,4(5P)

SMSGTYPE

$FFLG

SLFLG

$MFLG
(SP)+,R1

(SP)+,R0O
PC

0
0
0

30-1

:.GET MESSAGE ADDR.
;:BUMP RETURN ADDR.

;.SEE IF DONE W/ LAST XMISSION?
;:IF NOT: WAIT

;;PUT ADDR IN MAILBOX
;.FIND END OF MESSAGE

;:SUB START QOF MESSAGE
;2GET MESSAGE LNGTH IN WORDS

;JPUT LENGTH IN MAILBOX
;;TELL APT TO TAKE MSG.

::PUT MSG ADDR IN JSR LINKAGE

. :BUMP RETURN ADDRESS

2:PUSH 177776 ON STACK
“:CALL TYPE MACRO

;;SHOULD REPORT FATAL ERROR?

:.1F NOT: BR
;JRUNNING UNDER API?

;21F NOT: BR

;JFINISHED LAST MESSAGE?

;:IF NOT: WAIT

2.GET ERROR #
. .BUMP RETURN ADDR.

;:TELL APT TO TAKE ERROR

. :CLEAR FATAL FLAG
;. CLEAR LOG FLAG
;. CLEAR MESSAGE FLAG
;;POP STACK INTO R1
;;POP STACK INTO RO
;sRETURN

;:MESSG. FLAG

:.L0G FLAG
::FATAL FLAG

SEQ 0066
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(3
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(1)
(3)
(1

(3)
(3)
(3)
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1067
1068

020022
020024
020030
020032
020034
020036
020042

020044

020046
020054

020076
020100
020102
020104
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DIAGNOSTIC MACY11 27(654) 19-SEP-78 08:58 PAGE 31
TRAP DECODER

010046
016600 000002
005740
111000
006300
016000 020056
000200

011646
016666 000004 000002
000002

020044

015640
015436
015412
015452
014054
014000

016546

016456
017020
017110
017452

000001

SEQ 0067

.SBTTL TRAP DECODER

M ittittttttfitttt*fi'ttittitttt.fittfitt'tfitt*tttttt.t.tfititfitttttfi'

**THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE ‘‘TRAP'' INSTRUCTION
“«AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
;*OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
:*GO TO THAT ROUTINE.

$TRAP: MOV RO,-(SP) ;. SAVE RO
MoV 2(SP) ,RO ;.GET TRAP ADDRESS
TST -(R0O) ;;BACKUP BY 2
MOVB (RO) ,RO ;;GET RIGHT BYTE OF TRAP

ASL RO ;,POSITION FOR INDEXING
MOV $TRPAD(RO),RO ;;INDEX TO TABLE
RTS RO 22GO TO ROUTINE

;:THIS IS USE TO HANDLE THE ''GETPRI'' MACRO

$TRAPZ2: MOV (SP) ,-(SP) :;MOVE THE PC DOWN

MOV 4(SP) ,2(SP) 2 MOVE THE PSW DOWN

RTI ;JRESTORE THE PSW

.SBTTL TRAP TABLE

;*«THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED

;*BY THE "‘TRAP'® INSTRUCTION.

; ROUT INE

$TRPAD: .WORD S$TRAP?
$TYPE ;;CALL=TYPE TRAP+1(104401) TTY TYPEOUT ROUTINE
$TYPOC ;. CALL=TYPOC TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
$TYPOS ;;CALL=TYPQS TRAP+3(1064403) TYPE OCTAL NUMBER (NO LEADING ZEROS)

$TYPON . ;CALL=TYPON TRAP+4(1064404) TYPE OCTAL NUMBER (AS PER LAST CALL)
$TYPDS ;;CALL=TYPDS TRAP+5(104405) TYPE DECIMAL NUMBER (WITH SIGN)
$TYPBN ;.CALL=TYPBN TRAP+6(104406) TYPE BINARY (ASCII) NUMBER

$GTSWR ;;CALL-GTSWR TRAP+7(104407) GET SOFT-SWR SETTING

$CKSWR ;; CALL=CKSWR TRAP+10(104410) TEST FOR CHANGE IN SOF T-SWR
$RDCHR ; ; CALL=RDCHR TRAP+11(104411) TTY TYPEIN CHARACTER ROUTINE
$RDLIN ;. CALL=RDLIN TRAP+12(104412) TTY TYPEIN STRING ROUTINE
$RDOCT . .CALL RDOCT TRAP+13(104413) READ AN OCTAL NUMBER FROM TTY

.END
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CVMNDA. P11 CROSS REFERENCE TABLE SEQ 0068

ABASE = 171060 204 34 110 m 112 113 924
ACDW1 = 000000 34
ACDW2 = 000000 34
ACPUOP= 000000 34
ADBR 001464 1184 812
ADCS 001462 1174 806~ 809~ 810
ADDWO = 000000 34
ADDW1 - 000000 34
ADDW10= 000000 34
ADDW11= 000000 34
ADDW12= 000000 34
ADDW13= 000000 34
ADDW14= 000000 34
ADDW15= 000000 34
ADDWZ2 = 000000 34
ADDW3 = 000000 34
ADDWS = 000000 34
ADDWS - 000000 34
ADDW6 = 000000 34
ADDW7 000000 34
ADDW8 = 000000 34
ADDW9 - 000000 34
ADEVCT= 000000 34
ADEVM = 000000 34
ADJR18 012305 606 676 9764
ADJR19 012266 606 648 9754
ADJR20 012343 608 9784

ADJR21 012324 608 9774

ADJR4GT (12401 610 9804

ADJR42 012362 610 9794

ADJR43 012437 612 9824
ADJR44 012420 612 9814
AENV = 000000 34
AENVM = 000000 34
AFATAL= 000000 34
AMADR1= 000000 34
AMADRZ2= 000000 34
AMADR3= 000000 34
AMADR4= 000000 34
AMAMS1= 000000 34
AMAMS?2= 000000 34
AMAMS 3= 000000 34
AMAMS S = 34
AMSGAD= 000000 34
AMSGLG= 000000 34
AMSGTY= 000000 34
AMTYP1= 000000 34
AMTYP2= 000000 34
AMTYP3= 000000 34
AMTYP4- 000000 34
APASS = 000000 34
APRIOR= 000000 34
APTCSU 000040 1059 1063#
APTENV= 000001 1050 1059 10634
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CVMNDA. P11

APTSIZ= 000200
APTSPO= 000100
ASWREG= 000000
ATESTN= 000000
AUNIT = 000000
AUSWR = 000000
AVECT1= 000000
AVECTZ2- 000000
BADUNT 010404
BASEXC 002540
BEGIN 001502
BEGIN1 001506
BIPTXT 012645
BITO = 000001
BITOO = 000001
BITO1 = 000002
BITOZ2 = 000004
BIT03 = 000010
BIT04 = 000020
BITOS = 000040
BIT06 = 000100
B1707 = 000200
BITO8 = 000400
BIT09 = 001000
BIT1 = 000002
BIT10 = 002000
BIT11 = 004000
BIT12 = 010000
BIT13 = 020000
BIT14 = 040000
BIT1S = 100000
BIT2 = 000004
BIT3 = 000010
BIT4 = 000020
BITS = 000040
BIT6 = 000100
BIT7 = 000200
BIT8 = 000400
BIT9 = 001000
BPTVEC= 000014

CALDAC 007126
(KSWR = 104410
(OMPAR 010032
(ONVRT 007700
(R = 000015

CRLF = 000200
CSPACE 010020
CTRCHA 010250
CTRLCG 010174
DACBAD 010402
DACO 001446

DAC1T 001450

DIAGNOSTIC
CROSS REFERENCE TABLE
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1104

L69
111
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10634

10634

625
2374
1524

1534

9884

292

1037

1037

339

1050
1037

284

564

198

808

608
1050

602

1059
190

649
880+
798

667+
172+
473

173«
479+

MACY11 27(654)

9254

1052

926

1050

348

564

/88

472

610
10664

654
651

1059

677
881
867
695+

312
515+
176

483
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1050+

366

482

612

682
679

725

885
8774
717

324+
606
313
516+

374

493

6934

705
701

747

889#

739+

325

352+
608

394

503

731
728

770

908
761+

332+
898+
353
861

403

616

753
750

782

1037
924n
333
915«
359+

899+

424

776

773

8274

1050
1029

340
1025

916+

SEQ 0069

434 565 1037

8344

803

341 348 349+ 438+ 443

367+ 368 374+ 375+ 439+
1026



CVMND-A MNCAA

CVMNDA. PN

DAC?2 001452

DAC3 001454

DDISP - 177570
DFO 013770

DH1 012114
DH17 012242
DHZ 012154
DH6 012176
DISPLA 001142
DISPRE 000174
DOT 013516
DRIN 001460
DSWR = 177570
D11 013650
DT17 013756
T2 013660
D13 013674
DT4 013710
DTS 013724
DT6 013740
DYNCAL 010314

EMTVEC= 000030
EM1 010432
EM10 01112

EM11 011174

EM12 011237
EM13 011302
EM14 011354
EM15 011402
EM16 011442
emMm7z 011520
EM2 010531
EM3 010574
EM4 010637

EMS 010702
EM6 010745
EM7 N11034
ERRTOT 012002
ERRVEC- 000004
EVER 001444
FIVUNI 007470
FOUND1 012046
FOUND2 012072
FRONT 011723
FULRMP 010102
GAIDAC 007002
GNS - WNRRAAN

GTSWR = 104407
HT = 000011

INITT 002114

INIT7? 006556

DIAGNOSTI(
CROSS REFERENCE TABLE
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A

1134

451
18#
41

106
44
106
39
64

LIA

LN
203

169
614

174+
490+
175+
499+

1814

6164

MACY11 27(654)

177
694
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1037+

568
157

10254

10284

76
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154«
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610
1066

887
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1050+

574
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201«
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10664

379+

610
409+

567+

61

90

85

86

319«
270
7594

6654
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380 387
863 900+
410 417+

612 791+

66 7"

97 9684

102 9704

103 10294

321+ 1037«
283+ 284~

388
917+
418
865

77

286

395«

1027

425+
901+

82

512

396

426
918+

87

1030

403

634
1028

92

405+

435+

99

SEQ 0070

440+

441>

104



CVMND-

CVMNDA

10TVEC

LAMPS
LDSPAC

LDTRAP

LF

LOGIC
MASKNM

ME SGD
MSGSW

MTEST

MTEST

N51200
OF FDAC
PC

PIRQ

PIRGVE

PRIMBA

PRIMBB

PRIMEQ
PRO
PR1

PR2

PR3

PR4

PRS

PR6

PR?7
PS

PSW

PWRMSG

PWRVEC

P51175

RDCHR

RDLIN

RDOCT

REMAIN

RESTRT

RESVEC

RSTRT

RUNIT

RO

R1

R2
R3
R4

RS

A MNCAA

P11

- 000020
007630
011601
002044

= 000012
002600
010406
01203
011647
002310
002314

013003
006642

-%000007

= 177772

- 000240
013606
013643
013137

LI
 

I 
T 

T 
T 

S 
B 

B 
I 

I 
1

S n H o

= 000024

= 104412

= 000010

=2000001

2000002
=X000003
=%000004
2000005

DIAGNOSTIC
CROSS REFERENCE TABLE

184
221
827
1714

184
193
250+
624
187
192
183
645
606
184

205+
184

838«
898
1051«

184
1063+

184

18#
18#

184

665

157+
7864
9604
181

1059
218
292+
9644

9614

1964
1974

9984

608
167+
677+

846w
908

10204

10224

10024

10534
157+

10004

10664

828
10664
468
1484

1554

206+
171«
840+
899
1052+
790+

788«
1035«
1052+
590~
668

MACY11 27(654)

1052+

1062

5094

207
172
841
900
1059+
792+

791
1052+
1056+
599+

669

G 6
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245

628
622

233

612
181+
705+

858+
912+

10664

210
173
844
901
1062+
835

796+
1056+

606+
679+

291

9264

246

6324

189«
725+
860+
922+

<13
174
848+
909+

1063+
837+

1035+
1060+

608+
688+

787

1050

884

202+
731

862+
1037+

1066+

838

1052+

610

693

858

1060

245+

747+

864+
1050+

219
242+

861+
915

843+

1062+

612+
696

895

291+

753

866+
1051+

222
244
863~
916

847

632
701+

907

593«
770«

867+
1052

225
614+
865+
917

1034

711+

602+
776+
873«
1059+

228
789+
869+
918

1035+

614*
782+

888+
106C+

234
794+

870+
919«

1051«

637
718

627+
787+
895+

1063+

834
871
920+

1052+

651«
719

SEQ 0071

649+
798+

896+

836+
897+
1035+

1062+

660+
728+
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R6 -%000006

R7 =%000007

SELDX 012456
SELDO 012701
SELD? 012710
SELD? 012717

SELD3 012726
SP =%000006

SPREAD 010420
STACK = 001100
STATIC 010252
STKLMT= 177774

SWR 001140
SWREG 000176
SwO = 000001
SWO00 - 000001
SW01 - 000002
Sw02 = 000004
Sw03 = 000010
SWwO4 = 000020

SWOS = 000040
SWw06 - 000100
SW07 = 000200
SWO8 = 000400
SW09 = 001000
SWwl = 000002
SW10 = 002000
Swi1l = 004000
swi12 = 010000
sw13 = 020000
SW14 = 040000
SWiS = 100000
Sw2 = 000004
Sw3 - 000010
Sw4 = 000020
SWS = 000040
Swé6 = 000100
swZ7 - 000200
Sw8 = 000400
SwW9 = 001000
TBITVE= 000014

TEMP 010410
TENTXT 012553
TENVLT 007352
TESTER 001474
TKVEC = 000060
TPVEC = 000064
TRAPVE= 000034
TRTVEC- 000014

DIAGNOSTIC
CRCSS REFERENCE TABLE

734+
1035+

184
184

641

6U6

184

—
t
 
d
 
d
 
e
 
d
 
d
 
d
 
e
 
m
d
 
)
 
b
 
e
d
 
c
d
 
b
 
—
d
 
—
d
 
—
d
 
—
a
d

T
A
T
T
T
I
I
T
L
I
T
I
T
L
C
T
S
S
S

o L 
3

737
1062+
157+

9834

643
9944

9954
9964
157+

625+
906+

601«
157

8944

157+

157

258

182
9864
608
1504

1060+

157

MACY11 27(654)

740
1056+

724

158+
786+

1034+

653+
786

190
190

501+

610

H 6
19-SEP-78 08:58 PAGE 31-5

7461 750+

746 769

159+ 205

829 834
1035« 1037+

681+ 704*
857 894

258 897
1060

9274

612 7374

756+

781

238
835+
1050+

730+
906

909

759

9934

262
843
1051+

752+

1037

762

263
844
1052+

775+

1050

764

276*
845+
1056+

841

1052+

773

317

847
1059+

9314

1060+

783«

521«
848
1060~

1029

803

522+

857+
1062+

SEQ 0072

820+

614~

883
1063«



CVMND-A MNCAA
CVMNDA. P

TRYAGN 012735
TSTRZ 0Q1456
TST 003034

TST10 003514

T1ST11 003550
157112 003606
TST13 003660
1ST14 003752
TST1S 004046
TST16 004102
T1ST17 004140
TST2 003104
TST20 004212
15721 004304
TST22 004400
TST23 004434

TST264 004472
TST25 004544
T1ST26 004636
1ST27 004732
TST3 003162
TST30 005114
TST31 005166

TST32 005232

1ST33 005270
TST34 005334

TST35 005434
TST36 005456

1S137 005640
TST4 003216

T1ST40 005702
T1ST41 005744
TST42 005762
1ST43 005776

TST44 006016
TST45 006032
TST46 006046
1ST47 006062
TSTS 003254
TSTS0 006100
1STS51 006114

1STS2 006134
TST53 006150
TSTS4 006164
TSTS5 006200
TST56 006216

TSTS7 006232
1ST6 003326
TST60 006252
1ST61 006266
TS162 006302
TST63 006316
T1ST64 006334
TST65 006350

DIAGNOSTI(

CROSS REFERENCE TABLE

658
1154

686
302+
522

357
3654

1854
393y

307

4154

423n

L6064
«78#

4854

4984

S10#4

SS7a

5634

3304
So7#

6064

3384

MACY1T 27(654)

9974

310+

I 6
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CVMND~-A MNCAA

CVMNDA.P11

1ST66 006270

1ST67 006404
1SY7 003420
1ST70 006420
TWOTXT 012515
TWOVLT 007234
TYPBN = 104406
TYPDS - 104405
TYPE = 104407

TYPOC = 104402
TYPON = 104404
TYPOS = 104403

UNITBD 002536
UNITXT 012610
VADDR 001442
V144 010426
v2034 010430
V5744 010424
WFTST 010422
$APTHD 001000
SASTAT= annnnn

SATYC 017600
SATY 017554
$ATY3S 017562

$ATYSL 017572
SAUTOB 001134
$BASE 001244
$8DADR 001122
$BDDAT 001126

$BELL 017404
$8IN 014052
$CDOW1 001250
$CHARC 016116

$CKSWR 016456
$CMTAG 001100
$CM3 = 000000
$CNTLC 017410
SCNTLG 017422
S$CNTLU 017415
$CPUOP 001216
SCRLF 001165
$0BLK 014270
$OEVCT 001200
$DEWM 001246
$DOAGN 006532
$0TBL 014260

DIAGNOSTIC
CROSS REFERENCE TABLE

6124
6124
3494

6124
722
606
625
27?7
186

626
767

10664
239
10664

10664

2354
767
1084
592
598

589
150«

I
1063
10634
10634
1059
1050

34
34
34n
34H

348+
389
443
504+
1028
1060#
10344+

1Y4
10594«

9854

10664

614
188
640
768

1051

1024
9874

1050

290+

610

621
190
642
779

1060

1025

515
934

184

191

238

253
353«
397
L4

569«

1051

514

612

1051
196

644
780

10664

1026

516

272

1060
264+

254+
354
403«
450
571

1059

7154

10664

203
647
827

1027

517

300

249

304+
360+
405+
455+
574w

1060

232
657
1034

1028

518

558

305«
361
410+
456
575«

J 6
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237
672
1035

1029

9324

306
368+
611

461

579

240

1050

1030

325«
369
418+
462
819«

274
685

1051

1050+

326
374+
419
473
837

278

1052

333«
375+
426%
474
1024

614
723

1056

334
380+
627
483+
1025

619
744

1059

341

381
434+
484
1026

SEQ 0074

624
745

1060

342
388+
435+
494«
1027



CVMND-A MNCAA
CVMNDA. P11

$ENDAD
$ENDCT

$SENDMG
SENULL
$ENV

SENVM
$EOP

SEOPCT

$ERFLG
$ERMAX

$ERROR
$ERRP(

$ERRTB
$ERRTY

SERTTL

$SESCAP

$E TABL
$ETEND

$FATAL
$FFLG
$FILLC
$FILLS

$GDADR

$GDDAT

006522
006470
006541

006536
001210
001211
006434
006462
001103
001115
014564
001116
001252
015016
001112
001162
001210
001252
001172
020020
001156
001155
001120
001124

006512
016546
000000
001000
017552
001104
015336
001135
001114
001166
020017

001106
001110
001222
001226
001232
001236
001170
001220
001224
001230
001234
001002
020016

DIAGNOSTIC
CROSS REFERENCE TABLE

31
157

Slan

6144

34n
34n

269
157+

34n
34

157

34
34

1050

34

3an
34

33
34

10634+

34n

190
614

626
190
157
282
6144

1037+~
157

10504
1024

1051
10514

200+
157+

34n
1063+

1059
1059

303«
349+

378+
409
448«

521
772+

1066

1037+

1060+
1050+
1050

157+
157+

34n

MACY1T 27(654)

6144

256
1059
560

1050+
1037«

1025

617
1037+

306
351«
379
411

450
576+

836

1051
1059

1037+
1037«

157

K 6
19-SEP-78 (08:58 PAGE 31-8

1050

1050
1063
614n

1026

620
1050

323«
352
381
416+
454

577«
1025

1060

1050

190

1059 1063

1027 1028

1050«

324 326
354 358+
386+ 387
617 619
456 460

578+ 579
1026 1027

1037 1050

1029

331«
359
389
424
462
589+

1028

1059

1030

332
361
394+
425
470+

598+
1029

1050«

334
366+
395
427
474

650

1051

339«
367
397
430+
480+

678+

340
369
400+
4340
484

699+

342
372«
403«
435+
491+

709+

SEQ 0075

345+
374
405+
442+

500+
727+



CVMND~A MNCAA
CVMNDA

SMNEW
$MSGAD

MSGLG

$MSGTY

SMSWR

SMTYPY

SMTYP2
sMTYP3
MTYP4

SMXCNT

SNULL

SNWTST

$OCNT

$OMODE
$OVER

$PASS

SPASTM

$TkKB

$TKCNT

$TKINT

$TKQEN=

P11

017440
001204
001206
001170
017427
001221
001225
001231
001235
014562
001154
000001

015634
015636
014546
001176
001006
015332
015172
015326
015244
001164
017020
RN EN

017110
017452
000040
006534
LA2384

LA282A)

015342
014300
000137
177777

014512
000106
165400

DIAGNOSTIC
CROSS REFERENCE TABLE

10604

34n
34n
34n

10604

34n
340
34n
34n

10374

34n
2994
3854
4984
10564«
10564«
10374

34
I3

10524
157

10524

10524

34n
10604
1066
10604
10624

10604
6144
1066
1066
10524«
157
1564
1564

10374

3
o

357
435
610

3un
23
564+
565+
566+
34n
34n

435+
344

10604«
167

10604

1063+
1063+
1063+

1059
3104

5104

157+

10524

232
1066

1066
1066

3224
4034

5574

199«

1050

23
374
466

614

585+
584
583+

338«
557«

1060

3304
4054

5634

467

1059

614

34
375
478
1037

9284
9294
9304

348
563

L 6
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3384
4074

588#

614+

1060

1037

157
377
4«89
1050

349
588«

3504
434

6084

720

322

557

375+
608+

3574
4354
6104

742

330
405
563

393«
610+

3654
“374

6124

765

338
407

588

3744
4664

1037

348
415
597

405+
614

3754
“78#

349
423
606

423w
1037+

SEQ 0076

3774
“85¢

350

608

4340
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CVMND~A MNCAA DJAGNOSTIC MACY11 27(654) 19-SEP-78 08:58 PAGE 31-10
CVMNDA . PN CROSS REFERENCE TABLE SEQ 0077

$TKQIN 016124 10604«
$TKQOU 016126 10604«
$TKQSR 016130 10604
$TKS 001144 34n 198+ 472+ 482+ 493+ 503+ 616+ 877 1060+
$TKSRV 016240 10604
$TN = 00007 104 17 2994 301 307 3104 3224 327 3304 335 3384 3484 3494

3504 355 3574 362 3654 3744 3754 3774 382 3854 390 3934 4034
4054 407 412 L1154 420 4234 L340 4354 “374 463 4664 475 4784
485 4854 495 4984 505 5104 513 5574 559 5634 588# 594 5974
603 6064 6084 6104 6124

$TP8 001152 364 1059+
$TPFLG 001157 344 1059
$TPS 001150 344 1059
$TRAP 020022 157 10664
$TRAPZ2 020044 10664
$TRP = 000014 10664
$TRPAD 020056 10664
$TSTM 001004 334
$TSTNM 001102 34n 520+ 614+ 1037« 1050
STTYIN 017344 10604
$TYPBN 014000 10344 1066
STYPDS 014054 10354 1066
STYPE 015640 163+ 164 165+ 166 10594 1063 1066
$TYPEC 016052 10594 1060
STYPEX 016120 10594
$TYPOC 015436 10564 1066
$STYPON 015452 10564 1066
$TYPOS 015412 10564 1066
SUNIT 001202 340 251« 255« 260 264 276 280 283 286 289+ 511« 512 1030
SUNITM 001010 334
SUSWR 001214 340
SVECTY1 001240 34n
SVECT2 001242 344
$XTSTR 014316 10374
$$GE T4= 000000 614n

$OFILL 015635 10564«
$LOCAT= wrnens 1037 1050
. = 020106 24N 284 31x 324 334 344 157 614 10354 1037 1050 1051 1052

1059 10604 10634
.SASTA= weeene 1063
83X - 001000 33



CVMND~A MNCAA
CVMNDA. P11

ADJR 9724

COMMEN 184
DYNIC 1340

ENDCOM 184

ERROR 184

383
486

£ SCAPE 184
FIXUNT 10384
GETPR] 184
GE TSWR 184
MULT 184
NEWTST 184

393
563

POP 18#
PUSH 184
REPORT 184
SCoPE 18#

393
563

SELD 990#
SETPR] 184
SETTRA 1066#
SETUP 184

SKIP 184

374
463

SLASH 184
SPACE 184

STARS 18#

375
498

1051

SUBTST 1204
SUPER 5254

SWRSU 184
TRMTRP 10664
TYPBIN 184
TYPDEC 184
TYPNAM 18#

TYPNUM 184
TYPOCS 18#
TYPOCT 18#
TYPTXT 18#

$SCMRE 34
SSCMTM 344
$SESCA 184
SSNEWT 184

393
563

$$SET 10664
$$SETM 157#
$$SKIP 184

DIAGNOSTIC

CROSS REFERENCE TABLE

975 976 977

348 374 403

268 288 308
3N 399 403
496 506 573

1050

1904

299 310 322
403 405 407
588 597 606

1035 1052 1062
1035 1052 1062

299 310 322
403 405 407
588 597 606
993 994 995

1060

157

262 285 287
375 382 390
475 485 495

3 33 34
377 385 393
510 557 563

1052 1056 1059

349 375 405
606 608 610
157#

625
614 1051
190

1051 1060

299 310 322
403 405 407
588 597 606

301 307 327

978

434

318
405
581

330
615

608
1063
1063

330
415

608
996

301
398
505

299
403
588

1060
435

612

330
615
608

335

979

328
613

338
623
610

338
423
610

307
403
513

310
405
597

1062

338
423
610

355

980

336
621
604

348
434
612

348
434
612

316
405
559

322
407

606
1063

348
434
612

362

981

344
429

656

349
435

349
435

614

327
412

572

330
615

608
1066

349
635

382

N 6
MACY11 27(654) 19-SEP-78 08:58 PAGE 31-11

982

348
434

684

350
437

350
437

335
420
580

338
423
610

350
637

390

349
435
707

357
466

357
466

343
428
594

348
634
612

357
466

412

356
446
733

365
478

365
478

348
434

603

349
635
614

365
478

420

363
452
755

374

489

374

489

349
435

655

350
437
1034

374
489

463

in
458
778

375
498

375
498

355
445

683

357
466
1035

375
498

675

374
464

377
510

510

362
451
706

365
478
1037

377
510

485

SEQ 0078

375
476

385
557

385
557

370
457

710

374
489
1050

385
557

495



CVMND~-A MNCAA

CVMNDA. P11

505
.EQUAT 1

.HEADE 1#

.SETUP 124

. SWRHI 134

.SWRLO 234
L$ACT 154

.$APTB 154

.$APTH 154

.SAPTY 154

.$CATC 114

.S(MTA 1

. $EOP 114

.SERRO 114

.SERRY 134

. SPARM 124

. SPOWE 124

. SRDOC 144

.SREAD 124

.$SAVE 124

.$SCOP 124

.$SPA( 124

.$SWD0 124

.$TRAP 124

.$TYP8B 134

.$TYPD 134

.STYPE 114

.$TYPO 1

B 7
DIAGNOSTIC MACY11 27(654) 19-SEP-78 08:58 PAGE 31-12
CROSS REFERENCE TABLE

513 559 594
18

17

12# 1059
1056

603

SEQ 0079
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CVMND-A MNCAA DJAGNOSTIC MACY11 27(654) 19-SEP-78 08:58 PAGE 31-13
CVMNDA. P11 CROSS REFERENCE TABLE SEQ 0080

ADCB 1034
ADD 176 177 178 254 515 516 517 518 812 845 870 1035 1051 1056 1059

1060 1062 1063
ASL 519 1051 1060 1062 1066
ASLB 1035
ASR 1%2% 348 372 374 400 403 430 434 584 585 796 813 817 818 1050

BCC 1035
BEQ 157 185 190 192 243 287 301 307 327 335 343 348 349 355 362

370 374 375 382 390 398 403 405 612 420 428 434 435 445 451
457 463 475 485 495 505 513 572 580 614 618 623 1034 1037 1050
1051 1056 1059 1060 1062 1063

BGE 1037
BGT 614 1035 1056 1060
BHI 1037
BIC 305 569 575 578 614 805 880 1056 1060 1062
BI(CB 206
BIS 198 284 472 482 493 503 616 1035 1050 1056 1060
8158 1051
BIT 258 1037 1050
8IT1B 157 1059 1063
BLE 842
BLO 1060
BLOS 1060
BLY 1035 1056 1059 1060
BM] 257 271 1035
BNE 157 183 190 208 ral 214 217 220 223 226 229 259 261 265 267

273 281 346 348 349 373 374 375 401 403 405 431 434 435 468
559 586 639 671 710 721 743 766 793 795 797 814 872 882 886

1035 1037 1050 1051 1052 1056 1059 1060 1063
BPL 811 839 878 921 1035 1050 1056 1059 1060
BR 149 151 157 190 231 262 285 316 594 603 655 659 683 687 706

1628 1523 152; 799 868 902 913 1034 1035 1037 1050 1051 1052 1056 1059

ccc 582 815
cLc 1034
CLR 152 153 154 157 158 168 199 200 201 250 251 289 290 30c 323

351 378 408 470 480 691 500 520 521 614 790 807 869 M 1035
1037 1051 1052 1056 1060 1062

CLRB 1035 1037 1059 1060 1063
P 157 190 260 263 306 317 326 334 342 348 349 354 361 369 374

375 381 389 397 403 405 611 419 427 434 435 444 450 456 462
474 484 571 579 622 841 881 885 1035 1037 1050 1060

(mMPB 162% 207 210 213 216 219 222 225 228 286 512 1037 1050 1059 1060

oM 577
DEC 614 792 794 920 1051 1060
DECB 1056 1059
EMT 18
HALT 24 1050 1052 1059
INC 148 150 190 255 51 514 614 1035 1037 1050 1052 1056 1060 1063
}gge 892 1037 1050 1059

Jmp 24 25 26 169 193 209 212 215 218 221 224 227 233 246 269



CVMND-A MNCAA
CVMNDA. P11

282
JSR 167

627
770

908
MOV 157

249
338
374
416
448

510
597

637
696
740

788

857
916
1066

MOvVB 157
NEG 840

NOP 614
RESET 155

ROL 1034

ROR 583
RTI 157

RTS 179

1059

SEC 1034
suB 349
SWAB 804
TRAP 1066

TST 182
315

883
TS18 810

LASCII 34
LASCIZ 34

957
976
996

.BLKB 1060

.BLKW 1035

.BYTE 34
1020

.DSABL 1060

.ENABL 8

.END 1068

.ENDC 17
307
365
420
495

MACY11 27(654)

614

202
654
782
1037
164

283
341
380
623
455
563
606
653
704

749

803
863
919

1035

481

523
711

1066

435

191

405

1050
1037

1007
945
960
979

1001

983
1050

24
322
375
434

DIAGNOSTIC

CROSS REFERENCE TABLE

320 560
181 189
649 651
773 776
910 912
159 163
252 276
339 340
375 379
417 418
449 454

522 557
598 601

646 650
698 699
741 748
789 791
859 861
917 918

190 1034

1035 1056

1050
197 471

1056 1062
816
160 166

660 688
1060 1063

375 405

184 190

349 375
1035 1037

877 1035
1003 1005
190 614

958 959
977 978
997 999

614 965
1031 1034

1060

18 23

310 316
370 374
423 428
498 505 510

628
245
677

1034
734

708

253
435
1051
1051

1009
946
961
980
1017

998
1056

3
327
377
435
513

D 7
19-SEP~-78 (08:58 PAGE 31-14

884
291
679
798

1059
166

303
349

387
425
461

565
610
666
716

759

808
879
1035

1050

502

1035
756

709

256
467
1056
1059

1011

947
962
981
1019

1000
1060

33
330
382
437
557

1060
590
682
858
1060
171

304
352
388
426
469
566
612

667
717

760

819
894
1037

1056

614

1037

783

838

264
558

1059

1060
1013
948
963
982

1021

1002
1063

34
335
385
445
559

593
701

860
1063
172
311
353
393
434
473
567
614
668
718
761

834
897
1050

1059

1050
820

1035

266
617
1060
1063
1015
949
964
984
1022

1004

156

338
390
451

563

599
705
862

173

319
358
394
435
479

568
620
669
719

762
835
898

1051

1060

1052

830

1050

270
638
1062

950
966

1051

1006

157

393
457
572

602
725
864

174

321
359
395
4,38
483
570
625
674
726
763
836
899
1052

1062

1056

846

1063

272
670
1063

951

967
986
1053

1008

190
348
398
463
580

606

866

175

324
360

439
490
574
632

727
764

837
900
1056

1063

1059

849

280
720

1066

952
968

1060

1010

262
349
403
466

588

1060

873

300
742

953
969
988

1012

285

405
475
594

610
747

895

238
331

405
641
499

588
634
693
737
772

844

906
1060

1062
888

312
765

954
970
993

1014

287

407
478

597

1066

922

313
829

955
971

994

1016

299
357
612

603

SEQ 0081

¢4

53

907

244

332
368
410
443

504
592

636
695
739

786

848
915
1063

1051

314
871

956
975
995

1018

301

415
489

606



CVMND-A MNCAA

CVMNDA. P11

.EQUIV

.EVEN

.IF

JIFF

« 
8
 

e
 

e

e
)

D
»
—
q
f
l
"
’
!

V
P

—
~

LLIST

.MACRO

.MCALL

MEX]T

.NLIST

.PAGE

.REPT

.SBTTL

LTITLE

.WORD

608
1059
18

34
17

307
365
420
495

608
1059

18

322
375
434
510
614

1063
190
10

17
156

393
563

6
348

434
612

23
M

MACY11 27(654)

614
1063

1051

24
322
375
434
510

614
1063

33
335
385
445

559
706

1060

1060

34
322
407

606
23
357
466

939

134
14

23
357
466

937

3

338
423
610
855
1062

DIAGNOSTIC
CROSS REFERENCE TABLE

610 612
1060 1062

190 1023
18 23

310 316
370 374
423 428
498 505

610 612
1060 1062

23 31
327 330
377 382
435 437
513 557

655 683
1066
1037 1050
1037 1050

23 24
299 310
403 405
588 567
16 18

349 350
435 437

614 854

34 120
12 13

7 18

349 350
435 437

614 851

23 24
322 330
407 415

606 608
852 853
1059 1060

3 33

ERRORS DETECTED: O

34

655
1066

1054

3
327
377
435

1037

1037

33
348
634
612

1063

614

E 7
19-SEP-78 08:58 PAGE 31-15

683

1060
33

330
382
437
557

683

157

343
393
457

572
1034

190

338
423
610

374
489
1050

525
18

34
374

489
1050

34
349
435

614

892
1066

1051

614

1060

156

1060

157

350
437

630
904

1052

710

156
338
390
451

563
710

262
349
403
466

588
1037

625
349
435
1035
157

377
510

1066

990
157

157

377
510

1066

190

357
466

663
938

1056

1034

157
343
393
457
572

1034

285
350
405
475

594
1050

1037

350
437
1037
190
385
557

1038
190

190

385
557

236
365
478
691
943

1059

1035

190

398
463
580

1035

287
355
407
478

597
1051

1050

357
466
1050

298
393
563

1066

293
393
563

248
374
489
714

1034

1060

1037

262
349
403
466
588

1037

299
357
612
485

603
1052

1051

478

1052
299
403
588

299
403
588

294
375
498
736

1035

1062

1050

285
350
405
475
594

1050

301
362
415
489

606
1056

1059

374

489
1062
310
405

597

310
405
597

295
377
510

1037

1063

1051

287
355
407
478

597
1051

307
365
420
495
608
1059

1060

375
498
1063
322
407
606

322
407
606

296
385
557

1050

1066

1052

299
357
412
485

1052

310
370
423
498

610
1060

1066

377
510

330
415

608

330
415
608

297
393
563

1051

SEQ 0082

1056

301
362
415

4,89

606
1056

316
374
428
505
612
1062

385
557

338
423
610

338
423
610

299
403

825
1052
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RUN-TIME: 31 14 2 SECONDS

CORE USED: 26K

F 7
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SEQ 0083


