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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. DLV11 WITH 1/0 TERMINAL (LA36, vT100, ETC.)

5. 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 O,

2. BOOT THE MEDIA BY TYPING ‘"173000G'' IF IN THE ODT MICRO-CODE STATE
OR CYCLING THE POWER 'ON-OFF'' SWITCH.
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.

THE PROGRAM WILL NOW ASK FOR AN INITIAL SWITCH REGISTER

VALUE TO BE STORED IN THE SOFTWARE SWITCH REGISTER.

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.
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5.1

5.2
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6.1
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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
SW12=1 010000 INHIBIT SIZING THE NUMBER OF MNCDA'S
SW11=1 004000 INHIBIT ITERATIONS

SW10=1 002000 BELL ON ERROR

SW09=1 001000 LOOP ON ERROR

Sw08=1 0004 XxX LOOP ON TEST IN SWR <7-0>
CONTROL

Y.

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.

THE SOFTWARE SWITCH REGISTER CAN BE CHANGED UNDER PROGRAM
CONTROL BY TYPING THE 'CONTROL & G' KEYS. THIS

KEYBOARD OPERATION WILL PRINT OUT THE CURRENT CONTENTS
AND ACCEPT NEW OCTAL SWITCH REGISTER DATA TERMINATED

WITH A CARRIAGE RETURN.

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
SOF TWARE SWITCH REGISTER IF DESIRED BEFORE TYPING

'P' (CONTINUE).

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

ERROR REPORTING

ERROR 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 THE 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
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MNCDA BUS ADDRESS MODIFICATION
MODIFY LOCATION °"$8ASE' (LOC. 1244) IF BASE BUS ADDRESS IS NOT 171060.

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

XXDP/APT NOTES

THIS DIAGNOSTIC IS CHAINABLE UNDER XXDP (REQUIRES 8K OR MORE).
THIS DIAGNOSTIC 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 1S RESTARTED (ONLY 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.
RESTRICTIONS

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 ERRORED.
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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'S

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 0.

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
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563 136 TEST THAT DAC #3 OUTPUT BITS (0-3) FUNCTION
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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 ON 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 CALIBRATION

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
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LTITLE CVMND-A MNCAA  DIAGNOSTIC
;*COPYRIGHT (C) 1978

;*DIGITAL EQUIPMENT CORP.
'MAYNARD MASS. 01754

*PROGRAH BY RAYMOND SHOOP

*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 x#x 1100 =«

STACK= 1100

.EQUIV EMT,ERROR ;:BASIC DEFINITION OF ERROR CALL
.EQUIV I0T,SCOPE ;:BASIC DEFINITION OF SCOPE CALL
;*MISCELLANEOUS DEF INITIONS

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 ; ;PROCESSOR STATUS WORD

.EQUIV PS_,PSW

STKLMT= 177774 ::STACK LIMIT REGISTER

PIRQ= 177772 : ;PROGRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 : sHARDWARE SWITCH REGISTER
DDISP= 177570 : :HARDWARE DISPLAY REGISTER
:*GENERAL PURPOSE REGISTER DEFINITIONS

RO= 20 ; ;GENERAL REGISTER

R1= X1 ; sGENERAL REGISTER

R2= ) ¥4 : ;GENERAL REGISTER

R3= X3 ; :GENERAL REGISTER

R4= x4 ; sGENERAL REGISTER

RS5= x5 2 ;GENERAL REGISTER

R6= X6 ; sGENERAL REGISTER

R7= X7 : ;GENERAL REGISTER

SP= %6 ::STACK POINTER

PC= x7 : sPROGRAM COUNTER

;*PRIORITY LEVEL DEFINITIONS

PRO= 0 ::PRIORITY LEVEL O

PR1= 40 ::PRIORITY LEVEL 1

PRZ2= 100 ::PRIORITY LEVEL 2

PR3= 140 ::PRIORITY LEVEL 3

PR4= 200 ::PRIORITY LEVEL 4

PRS= 240 ::PRIORITY LEVEL S

PR6= 300 ::PRIORITY LEVEL 6

PR7= 340 ::PRIORITY LEVEL 7

;*' 'SWITCH REGISTER'® SWITCH DEFINITIONS
SW15= 100000
SWi4= 40000

SEQ 0009
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CVMNDA.P11 BASIC DEFINITIONS SEQ 0010
1) 020000 SW13= 20000
(1) 010000 sWwi2= 10000
(1) 004000 SWil= 4000
(1) 002000 SW10= 2000
(1) 001000 SW09= 1000
(1) 000400 SW08= 400
(1) 000200 SWw07= 200
(1) 000100 SWwo6= 100
(1) 000040 SW05= 40
(1) 000020 SW04= 20
(1) 000010 Sw03= 10
(1) 000004 SW02= 4
(1) 000002 SWwol= 2
(1) 000001 SW00= 1
(1) .EQUIV SW09,Sw9
(1) .EQUIV SWO08,Sw8
(1) LEQUIV SWO07,Sw7
(1) .EQUIV SW06,SW6
(1) .EQUIV SW05,SW5
(1) LEQUIV SWO04,SWé4
(1) .EQUIV SWO03,Sw3
(1) LEQUIV SW02,Sw2
(1) LEQUIV SWO01,Sw1
(}; .EQUIV SWO00,Sw0
(
(1) :*DATA BIT DEFINITIONS (BITOO TO BIT15)
1) 100000 BIT15= 100000
(1) 040000 BIT14= 40000
(1) 020000 BIT13= 20000
(1) 010000 BIT12= 10000
(1) 004000 BIT11= 4000
(1) 002000 BIT10= 2000
(1) 001000 BITO9= 1000
(1) 000400 BITO8= 400
(1) 000200 BITO7= 200
(1) 000100 BITO6= 100
(1) 000040 BITOS= 40
(1) 000020 BITO4= 20
(1) 000010 BITO3= 10
(1) 000004 BITO2= 4
(1) 000002 BITO1= 2
(1) 000001 BITOO= 1
(1) .EQUIV BIT09,BIT9
(1) .EQUIV BIT08,BIT8
(1) .EQUIV BIT07,BIT7
(1) .EQUIV BIT06,BIT6
(1) .EQUIV BIT0S5,BITS
(1) .EQUIV BIT04,BIT4
(1) .EQUIV BIT03,BIT3
(1) .EQUIV BIT02,BIT2
(1) .EQUIvV BITO01,BIT1
g}g .EQUIV BIT00,BITO
(1) ;*BASIC '‘CPU'' TRAP VECTOR ADDRESSES
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BASIC DEFINITIONS

;s TIME OUT AND OTHER ERRORS
::R%ﬁﬁgy;D AND ILLEGAL INSTRUCTIONS
; : TRACE TRAP

; ;BREAKPOINT TRAP (BPT)

;s INPUT/0UTPUT TRAP (IOT) #«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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.SBTTL OPERATIONAL SW.TCH SETTINGS

*
;" SWITCH USE
k0 ememeeee
;* 15 HALT ON ERROR
;* 14 LOOP ON TEST
o 13 INHIBIT ERROR TYPEOUTS
12 INHIBIT SIZING # OF MNCAA'S
i* 1" INHIBIT ITERATIONS
4 9 LOOP ON ERROR

LOOP ON TEST IN SWR<7:0>

. R 8
.SBTTL TRAP CATCHER

.=0
;*ALL UNUSED LOCATIONS FROM 4 = 776 CONTAIN A '‘.+2 HALT"
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:*LOCATION194C0NTA1NS 0 TO CATCH IMPROPERLY LOADED VECTORS
DISPREG: .WORD 0 ; :SOFTWARE DISPLAY REGISTER
SWREG: .WORD 0 ;;SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)

JMP A#BEGIN ;;JUMP TO STARTING ADDRESS OF PROGRAM

JMP RESTRT sRESTART ADDRESS

JMP TESTER ;JUMP TO TESTER SA.

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

SEQ 0012

Fan X
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CVMNDA P11 ACT11 HOOKS SEQ 0013
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.SBTTL ACT11 HOOKS

::it*tttttﬁ**tﬁttttt*ﬁitittt**tttit*tttﬁtttttttttti*ttttittttiitt

;HOOKS REQUIRED BY A(CT11

000106 $SVP(=. s SAVE PC

000046 .=46
000046 0065%% SE';SAD ;:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
000052 000000 WORD 0 ;:2)SET LOC.52 TO ZERO

000106 .=$SVPC ;; RESTORE PC

001000 .=1000

.SBTTL APT PARAMETER BLOCK

;:tt*ttﬁtﬁﬁtttttﬁttttﬁtiQ**tt*l'tﬁ.*ttttﬁtl!tﬁtttt!ﬁ!ttttﬁttttttt

sSET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

:;!t***tttt**tt*ﬁ*ttt*tﬁttt**tﬁttt*t*iti*i*ttt*ttttt*ttttttttttt*

001000 .$X=.  ;;SAVE CURRENT LOCATION

000024 .=24 ;;SET POWER FAIL TO POINT TO START OF PROGRAM
000024 000200 200 ;;FOR APT START UP

000044 .=44 ;;POINT TO APT INDIRECT ADDRESS PNTR.
000044 001000 $APTHDR ;;POINT TO APT HEADER BLOCK

001000 =.$X  ;.RESET LOCATION COUNTER

tttttttttttt*tt*ttttit*tttiit*ttt**ttl*i*tiiﬁ*tttttt*ttt*ittttt

SETLP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
s INTERFACE SPEC.

001000 $APTHD :

001000 000000 $HIBTS: .WORD O ;;TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

001002 001170 $MBADR: .WORD SMAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)

001004 000030 $TSTM: _.WORD 30 :sRUN TIM OF LONGEST TEST

001006 000010 $PASTM: .WORD 10 ::RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
001010 000030 SUNITM: .WORD 30 ;-ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT

001012 000031 .WORD  SETEND-SMAIL/Z2 ;;LENGTH MAILBOX-ETABLE (WORDS)

™
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.SBTTL COMMON TAGS

e 22232233333 3323 3323332222823 322 8223323222222 20202 222 R0 dRdR sl

-*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
S«USED IN THE PROGRAM.

.=1100
$CMTAG:

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

.WORD

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

.WORD
SWR: .WORD
DISPLAY: .WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TPB: 177566
$NULL: .BYTE
$FILLS: .BYTE
$FILLC: .BYTE
$TPFLG: .BYTE
$TIMES: 0
$ESCAPE:0
$QUES: L.ASCII
$CRLF: .ASCII
$LF: LASCI2Z

(slelaslalelalalalsleljelelelelalele o)

g

DDISP

/?/
<15>
<12>

;s START OF

:;CONTAINS
:;CONTAINS
: ;CONTAINS
:2CONTAINS
: ;CONTAINS
;s CONTAINS
:;CONTAINS
; :CONTAINS
:;CONTAINS
: ;CONTAINS
; sCONTAINS
;s CONTAINS
: CONTAINS

COMMON TAGS

THE TEST NUMBER

ERROR FLAG

SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS
SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERROR INSTRUCTION
ADDRESS OF 'GOOD' DATA
ADDRESS OF 'BAD' DATA
'GOOD* DATA

‘BAD' DATA

; ;RESERVED=-=-NOT TO BE USED

;;AUTOMATIC MODE INDICATOR
;- INTERRUPT MODE INDICATOR

; ;ADDRESS OF SWITCH REGISTER

; ;ADDRESS OF DISPLAY REGISTER
;:TTY KBD STATUS

;:TTY KBD BUFFER

;:TTY PRINTER STATUS REG. ADDRESS
;:TTY PRINTER BUFFER REG. ADDRESS

;s CONTAINS
2 sCONTAINS

NULL CHARACTER FOR FILLS
# OF FILLER CHARACTERS REQUIRED

;o INSERT FILL CHARS. AFTER A 'LINE_FEED''

;. 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
;;MAX. NUMBER OF ITERATIONS

;;ESCAPE ON ERROR ADDRESS

;;QUESTION
; : CARRIAGE

;;LINE FEED

MARK
RETURN

;;*ttttttttttﬁtttttt*tt*ttit**ltt**t**t*tttttt'tttttttttttitttttt

.SBTTL APT MAILBOX-ETABLE

::tit*ttii*ttﬁttttttttttitti*kﬁttt**ﬁﬁﬁt*tttttttt*'tlt*t*tttttttt

.EVEN
SMAIL :
$MSGTY:
$FATAL :
$TESTN:
$PASS:
$DEVCT:
SUNIT:

AMSGTY
AFATAL
ATESTN
APASS
ADEVCT
AUNIT

; ;APT MAILBOX
: ;MESSAGE TYPE CODE
;;FATAL ERROR NUMBER
;:TEST NUMBER
;:PASS COUNT
;;DEVICE COUNT
;:1/70 UNIT NUMBER

SEQ 0014
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(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)
(2)

001220
001221

001222

001224
001225
001226
001230
001231
001232
001234
001235
001236
001240
001242
001244
001246
001250
001252

DIAGNOSTIC MACY11 27(654)
APT MAILBOX-ETABLE
000000 $MSGAD: .WORD
000000 $MSGLG: .WORD
SETABLE:
000 $ENV: .BYTE
000 $ENVM: _BYTE
000000 $SWREG: .WORD
000000 $USWR: .WORD
000000 $CPUOP: .WORD
* &
L
:t
:t
:t
."!
000 $MAMS1: .BYTE
000 $MTYP1: .BYTE
* %
T
.'t
;t
000000 $MADR1: .WORD
* %
000 $MAMS?2: .BYTE
000 $MTYP2: .BYTE
000000 $MADR?2: .WORD
000 $MAMS3: .BYTE
000 $MTYP3: .BYTE
000000 $MADR3: .WORD
000 $MAMSS : .BYTE
000 $MTYP4: .BYTE
000000 $MADRS : .WORD
000000 $VECT1: .WORD
000000 SVECT2: .WORD
171060 $BASE: .WORD
000000 $DEVM: _WORD
000000 $CDW1: .WORD
SETEND:

MEXIT

AMSGAD
AMSGLG

AENV
AENVM
ASWREG
AUSWR
ACPUOP

AMAMS 1
AMTYP1

AMADR1

AMAMS 2
AMTYP?2
AMADR?

AMTYP3
AMADR3

AMTYP4
AMADR4
AVECT1
AVE(CT2
ABASE
ADEVM
ACDW1

c 2
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; ;MESSAGE ADDRESS
s sMESSAGE LENGTH
:;APT ENVIRONMENT TABLE
; sENVIRONMENT BYTE
; ;ENVIRONMENT MODE BITS
;sAPT 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 O9=FLOATING POINT PROCESSOR
BIT 8=MEMORY MANAGEMENT
;sHIGH ADDRESS.M.S. BYTE
:;MEM. TYPE ,BLK#1
MEM.TYPE BYTE == (HIGH BYTE)
900 NSEC CORE=001
300 NSEC BIPOLAR=002
500 NSEC M0S=003
::HIGH ADDRESS.BLKA#1
MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF "‘TYPE'' ABOVE
;;HIGH ADDRESS.M.S. BYTE
: :MEM.TYPE ,BLK#?2
; sMEM.LAST ADDRESS.BLK#?2
;:;HIGH ADDRESS.M.S.BYTE
: :MEM.TYPE ,BLKA#3
: :MEM.LAST ADDRESS.BLK#3
;;HIGH ADDRESS ,M.S.BYTE
: :MEM. TYPE ,BLKA#S
; ;MEM.LAST ADDRESS.BLK#4
;s INTERRUPT VECTORA#1,BUS PRIORITY#1
: 2 INTERRUPT VECTOR#2BUS PRIORITY#?
: :BASE ADDRESS OF EQUIPMENT UNDER TEST
::DEVICE MAP
::CONTROLLER DESCRIPTICN WORDA1

SEQ 0015
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001252

001252
001254
001256
001260

001262
001264
001266
001270

001272
001274
001276
001300

001302
001304
001306
001310

001312
001314
001316
001320

001322
001324
001326
001330

001332
001334
001536
001340

DIAGNOSTIC
ERROR POINTER TABLE

010432
012154
013650
013770

010531
012114
013660
013770

010574
012114
013674
013770

010637
012114
013710
013770

010702
012114
013724
013770

010745
012176
013740
013770

011034
012176
013740
013770

0D 2
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.SBTTL ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
s*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

;*NOTE1

:*NOTEZ2:

» % % »

$ERRTB:

;ITEM

JITEM

JITEM

;ITEM

JITEM

JITEM

JITEM

EM
DH
DT
DF

EM1
DH2
DT
DFO

EM2
DH1
DT?2
DFO

DH1
DT3
DFO

EM4
DH1
DT4
DFO

EMS
DH1
DTS
DFO

EM6
DH6
DT6
DFO

EM?7
DH6
DT6
DFO

:;POINTS TO THE
:;POINTS TO THE
:;POINTS TO THE
:;POINTS TO THE

IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

ERROR MESSAGE
DATA HEADER
DATA

DATA FORMAT

;BUT TIME-OUT WHEN REF. A DAC ADDRESS

;ERRPC
;s $ERRPC

;DAC #0
:ERRPC
; $SERRPC

;DAC M
:ERRPC
;s $ERRPC

;DAC #2
:ERRPC
:$ERRPC

:DAC #3
:ERRPC
:$ERRPC

BUSADR
$BDDAT

REGISTER IN ERROR
BUSADR GOOD BAD
DACO $GDDAT  $BDDAT

REGISTER IN ERROR
BUSADR GOOD BAD
DAC1 $GDDAT  $BDDAT

REGISTER IN ERROR
BUSADR GOOD BAD
DAC2 $GDDAT $BDDAT

REGISTER IN ERROR
BUSADR GOOD BAD
DAC3 $GDDAT $BDDAT

;SELCCTED DAC OFFSET POT IS NOT ADJUSTED CORRECTLY

;ERRP(
: SERRPC

BUSADR EXPECT WAS SPREAD
DACBAD $GDDAT $BDDAT SPREAD

;SELECTED DAC GAIN POT IS NOT ADJUSTED CORRECTLY

JERRPC
:$ERRPC

BUSADR EXPECT WAS
DACBAD $GDDAT $BDDAT

SPREAD
SPREAD

SEQ 0016
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CVMNDA

3
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11

001342
001344
001346
001350

001352
001354
001356
001360

001362
001364
001366
001370

001372
001374
001376
001400

001402
001410

001412
001414
001416
001420

001422
001424
001426
001430

001432
001440

001442
001444
001446
001450
001452
001454

001456
001460
001462
001464

DIAGNOSTIC

ERROR POINTER TABLE

011121
012176
013740
013770

011174
012176
013740
013770

011237
012176
013740
013770

011302
012114
013724
013770

000000
000000

011402
012114
013660
013770

011442
012176
013740
013770

011520
013770

167772
167774
170400
170402

000000 000000

012242 013756

MACY11 27(654)

JITEM

:ITEM

:ITEM

;ITEM

JITEM

:ITEM

JITEM

JITEM

VADDR:

EVER:
DACO:
DAC1:
DAC2:
DAC3:

TSTR2:

DRIN:
ADCS:
ADBR:

E 2
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10
EM10
DH6
DT6
DFO
11
EM11
DH6
DT6
DFO
12
EM12
DH6
DT6
DFO
13
EM13
DH1
DT5
DFO
14
0.0.0.0

15
EM15
DH1
DT?2
DFO
16
EM16
DH6
DT6
DFO
17
EM17,DH17,DT17,DFO

10

0

ABASE
ABASE +2
ABASE +4
ABASE +6

167772
167774
170400
170402

JSELECTED DAC HAS A LINEARITY PROBLEM
;ERRPC BUSADR EXPECT WAS SPREAD
;$ERRPC DACBAD $GDDAT $BDDAT SPREAD

;415 VOLT SUPPLY IS INCORRECT
;ERRPC BUSADR EXPECT WAS
;$ERRPC DACBAD $GDDAT $BDDAT

SPREAD
SPREAD

;=15 VOLT SUPPLY IS INCORRECT
sERRPC BUSADR EXPECT WAS
;$ERRPC DACBAD $GDDAT $BDDAT

SPREAD
SPREAD

;DAC #3 DIGITAL OUTPUT BITS IN ERROR
;ERRPC BUSADR GOOD BAD
;$SERRPC DAC3 $GDDAT $BDDAT

;CALL IS NOT USED

; INCORRECT 1.D. VALUE CODE
;ERRPC BUSADR GOOD BAD
; $ERRPC DA(CO SGDDAT $BDDAT

;SELECTED DAC HAS A FRONT PANEL SWITCH PROBLEM
;ERRPC BUSADR EXPECT WAS SPREAD
;$SERRPC DACBAD S$GDDAT $BDDAT SPREAD

JEXISTING UNIT NOW FAILES TO RESPOND

sOFFSET TO NEXT MNCDA ADDRESS
;ADDITIONAL UNIT CONTROL WORD

;SNOW WHITe TESTER ADDRESSES
;KNOWN GOOD A/D ADDRESSES

SEQ 0017
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(2)
(1
(2)
(2)
(2)
(2)
(2)
158
159
160

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
11

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
0143200
000340
014564

000340
020022

177777

001726
000176
000174
000004

001176
000200

001212

002000

F 2
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177224

001140
001142

001211
001140

RESTRT: INC EVER s INDICATE RESTART

BR RSTRT
TESTER: IN WFTST ;INDICATE TESTER MODE
BR BEGIN1

BEGIN: CLR WFTST
BEGIN1: CLR TEMP
CLR EVER
RSTRT: RESET
.SBTTL INITIALIZE THE COMMON TAGS
;;CLEAR THE COMMON TAGS (SCMTAG) AREA

MOV #SCMTAG,R6 ;:FIRST LOCATION TO BE CLEARED
CLR (R6) + ::CLEAR MEMORY LOCATION

CMP #SWR,R6 ; ;DONE?

BNE .~6 ;:LO0P BACK IF NO

MOV #STACK ,SP ::SETUP THE STACK POINTER

;o INITIALIZE A FEW VECTORS

MOV #$SCOPE ,a#IOTVEC ;;I0T VECTOR FOR SCOPE ROUTINE
MOV #340,a#10TVEC+2 ;:LEVEL 7
MOV #SERROR ,a#EMTVEC ;.EMT VECTOR FOR ERROR ROUTINE
MOV #340 ,a#EMTVEC+2 ;:LEVEL 7
MOV #STRAP ,a#TRAPVEC ;.TRAP VECTOR FOR TRAP CALLS
MOV #340,a#TRAPVEC+2;LEVEL 7
MOV #SPWRDN ,a#PWRVEC ;.POWER FAILURE VECTOR
MOV #340,a#PWRVEC+2 ;;LEVEL 7
MOV $ENDCT ,SEOPCT ::SETUP END=OF -PROGRAM COUNTER
CLR $TIMES ;2INITIALIZE NUMBER OF ITERATIONS
CLR $ESCAPE ;:CLEAR THE ESCAPE ON ERROR ADDRESS
MOVB #1,SERMAX ;:ALLOW ONE ERROR PER TEST
MOV #..8LPADR ;2INITIALIZE THE LOOP ADDRESS FOR SCOPE
MOV #..8LPERR ;:SETUP THE ERROR LOOP ADDRESS
:2SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
;:EQUAL TO A *=1'", SETUP FOR A SOFTWARE SWITCH REGISTER.
MOV a#ERRVEC ,-(SP) ;.SAVE ERROR VECTOR
MOV #648 ,a#ERRVEC  ;;SET UP ERROR VECTOR
MOV #DSWR, SWR ::SETUP FOR A HARDWARE SWICH REGISTER
MOV #DDISP,DISPLAY ;:;AND A HARDWARE DISPLAY REGISTER
CMP #-1,aSWR ;:2TRY TO REFERENCE HARDWARE SWR
BNE 66% :2BRANCH IF NO TIMEOUT TRAP OCCURRED
:2AND THE HARDWARE SWR IS NOT = =1
BR 65% ::BRANCH IF NO TIMEOUT
64%: :?Y #65%, (SP) ;2SET UP FOR TRAP RETURN
65%: MOV #SWREG, SWR ;;POINT TO SOF TWARE SWR
MOV #DISPREG,DISPLAY

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

CLR $PASS ;sCLEAR PASS COUNT
BITB #APTSIZE ,$ENVM ;;TEST USER SIZE UNDER APT
BEQ 67% ;. YES,USE NON-APT SWITCH

673 MOV #$SWREG, SWR :sNO,USE APT SWITCH REGISTER

CLR -(SP) ;LOWER PRIORITY
E?Y #1%,-(SP)

SEQ 0018




CVMND-A MNCAA
CVMNDA.P11
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163
164
165
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171
172
173
174
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(1)
(1)
191
192
193

002000
002006
002014

DIAGNOSTIC
INITIALIZE THE

012737
012737
012737
012737

112737
000421
005737

001402
000137

005046
012746
015652
000002
016170
010404
002114

001244
001446
001450
001452
001454
000002

000004
000006

002044
010410
010422

011723
010020

177777
006522
002234
000042
001210
001140

000001

001134
002600
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COMMON TAGS

015640
015642
015644
015646

001450
001452
001454

000042

000001
000176

001134

:OVERLAY THE FIRST &4 LOC. OF THE STYPE ROUTINE TO ENABLE LEVEL O INTERRUPT
1%: MOV #5046,5TYPE ;CLR =(SP)
MOV #12746,8TYPE+2 MOV #STYPE+12,-(SP)

MOV HSTYPE+12,STYPE+4 :

MOV #RTI,3TYPE+6 :RTI

JSR PC,S$TKINT JINIT THE KEYBOARD INTR. HANDLER
CLR BADUNT JRESET BAD INDICATOR

JMP INITT

;SUBROUTINE TO LOAD DEVICE ADDRESSES LOCATIONS
LDTRAP: MOV $BASE ,RO ;GET BASE ADDRESS

MOV RO,DACO ;LOAD X ADDRESS
MOV RO,DAC1 ;LOAD Y ADDRESS
MOV RO,DAC2 ;LOAD DAC #2
MOV RO,DAC3 ;LOAD DAC #3
ADD #2 ,DAC1
ADD #4 ,DAC2
ADD #6,DAC3
RTS PC JEXIT
INIT1: JSR PC.LDTRAP ;FIX BUS ADDRESSES
TST TEMP :TEST IF START OR RESTART
BNE MTEST1 JRESTART
1%: TST WFTST ;TEST IF ON TESTER
BEQ 2% ;BR IF NOT
TYPE
MSGSW ;TELL OPERATOR ABOUT TESTER SWITCHES
TYPE, FRONT :INFORM THE OPEATOR ABOUT TESTER SWITCHES
2 JSR PC,CSPACE ;WAIT FOR OPERATOR

.SBTTL TYPE PROGRAM NAME
::TYPE THE NAME OF THE PROGRAM IF FIRST PASS

INC #-1 ::FIRST TIME?
BNE 649 :sBRANCH IF NO
CMP #SENDAD , a#4?2 ::ACT=11?
BEQ 6493 :2BRANCH IF YES
TYPE ,65% ;2TYPE ASCIZ STRING
.SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER
TST ané?2 ::ARE WE RUNNING UNDER XXDP/ACT?
BNE 66% :;BRANCH IF YES
CMPB $ENV . #1 :sARE WE RUNNING UNDER APT?
BEQ 66% ::BRANCH IF YES
CMP SWR ,#SWREG ::SOFTWARE SWITCH REG SELECTED?
BNE 67% :2BRANCH IF NO
g;sun 678 ::GET SOFT=SWR SETTINGS
ggg: MOVB #1,8AUTOB ::SET AUTO-MODE INDICATOR
BR 649 ::GET OVER THE ASCI2Z
3225" LASCIZ <CRLF>#CVMND-A MNCAA (D/A) DIAGNOSTICAH#<CRLF>
TST $SAUTOB ;TEST IF UNDER A MONITOR
BEQ MTEST ;BR IF NO

JMP LOGIC *RUN LOGIC TEST

SEQ 0019
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CVMNDA . P11 GET VALUE FOR SOF TWARE SWITCH REGISTER SEQ 0020
195 : .SBTTL KEYBOARD COMMAND DECODER
196 002310 104401 013137 MTEST: TYPE, PRIMEO ;TELL THE OPER. THE TEST AVAIL.
197 002314 000005 MTEST1: RESET
198 002316 052777 000100 176620 BIS #BIT6,a8TKS ;REENABLE KRB INTR.
199 002324 005037 001176 CLR $PASS ;CLEAR PASS COUNTER
200 002330 005037 001112 CLR $ERTTL ;CLEAR TOTAL ERROR COUNT
201 002334 005037 001444 CLR EVER ;CLEAR INITIAL UNIT TYPEOUT
202 002340 004737 002044 JSR PC.LDTRAP ;ENSURE BASE ADDRESS IS LOADED
203 002344 104401 013516 TYPE, DOT ;ASK THE OPERATOR FOR TEST CHAR.
204 002350 104412 RDLIN ;GET OPER. INPUT
205 002352 013637 002534 MOV @(SP)+ ,RUNIT ;SAVE THE FIRST CHARACTER
206 002356 142737 000040 002534 BICB #40 ,RUNIT ;MASK OFF LOWER CASE BIT
207 002364 122737 000102 002534 CMPB #'B_RUNIT ;TEST IF 'B"’
208 002372 001002 BNE 1% :BR IF NOT
209 002374 000137 002540 JMP BASEXC ; CHANGE BASE ADDRESS
210 002400 122737 000104 002534 1%: CMPB #'D,RUNIT sTEST IF 'D"
211 002406 001002 BNE 2% ;BR IF NOT
212 002410 000137 010314 JMP DYNCAL ;DO DYNAMIC CALIB.
213 002414 122737 000110 002534 2%: CMPB #'H,RUNIT ;TEST IF ‘W'
214 002422 001002 BNE 3% ;BR IF NOT
215 002424 000137 002310 JMP MTEST JRETYPE THE LIST
216 002430 122737 000114 002534 3$: CMPB #'L.RUNIT sTEST IF '1"
217 002436 001002 BNE 4% :BR IF NOT
218 002440 000137 002600 JMP LOGIC ;DO LOGIC TEST
219 002444 122737 000117 002534 4$: CMPB #'0,RUNIT ;TEST IF 'D"
220 002452 001002 BNE 5% ;BR IF NOT
221 002454 000137 007630 JMP LAMPS ;DO LAMP OUTPUT PATTERN
222 002460 122737 000122 002534 5%: (MPB #'R,RUNIT ;TEST IF 'R"
223 002466 001002 BNE 6% ;BR IF NOT
224 002470 000137 010102 JMP FULRMP ;DO RAMP TEST
225 002474 122737 000123 002534 6%: CMPB #'S.RUNIT sTE8T IF 5"
226 002502 001002 BNE 7$ ;BR IF NOT
227 002504 000137 010252 JMP STATIC ;DO STATIC CALIB.
228 002510 122737 000107 002534 7%: CMPB #'G,RUNIT JTEST IF 'G"
229 002516 001002 BNE 7% :BR _IF NOT
230 002520 104407 GTSWR ;GET SWITCHES
231 002522 000674 BR MTEST1 JRETYPE THE DOT
232 002524 104401 001164 77%: TYPE,  $QUES ;OPER. HAS FAT FINGERS
233 002530 000137 002314 JMP MTEST1 ;RETYPE 'DOT"’
234 002534 000000 RUNIT: O ;OPERATOR INPUT CHARACTER
235 002536 000000 UNITBD: 0 ;BAD UNIT NUMBER
236 .SBTTL SUBROUTINE TO CHANGE BASE ADDRESS OF DEVICE
237 002540 104401 013606 BASEXC: TYPE, PRIMBA ;TELL OPERATOR THE HEADER
238 002544 013746 001244 MOV $BASE ,-(SP) ;PUSH ON STACK
239 002550 104402 TYPOC ;TELL OPERATOR CURRENT VALUE
240 002552 104401 013643 TYPE, PRIMBB sFINISH THE MESSAGE
241 002556 104413 RDOCT ;GET OPER. INPUT
242 002560 012600 MOV (SP)+,RO ;GET #
243 002562 001404 BEQ 1% ;:BR IF C/R
244 002564 010037 001244 MOV RO, $BASE ;LOAD NEW VALUE
245 002570 004737 002044 JSR PC,LDTRAP JRELOAD ADDRESS VALUES

246 002574 000137 002314 1%: JMP MTEST1 ;RETYPE THE DOT
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CVMNDA . P11 DETERMINE THE NUMBER OF MNCDA ON THIS SYSTEM SEQ 0021
248 .SBTTL DETERMINE THE NUMBER OF MNCDA ON THIS SYSTEM
249 002600 013737 001244 001126 LOGIC: MOV $BASE ,SBDDAT ;GET THE BASE ADDRESS
250 002606 005037 010406 CLR MASKNM
251 002612 005037 001202 CLR SUNIT JCLEAR UNIT #
252 002616 012737 002672 000004 MOV #2% ,ERRVEC ;LOAD TRAP RETURN
253 002624 005777 176276 1%: TST o$8DDAT JTEST IF ADDR EXISTS
254 002630 063737 001442 001126 ADD VADDR , $BDDAT ;UPDATE THE BUS ADDRESS
255 002636 005237 001202 INC SUNIT :UPDATE UNIT COUNT
256 002642 005737 001210 TST $SENV sTEST IF 'DO NOT SIZE''
257 002646 100423 BMI 3% :BR IF NO SIZEING
258 002650 032777 010000 176262 BIT #SW12,aSWR JTEST IF SW12 IS SET
259 002656 001017 BNE 33 *BR AND DONOT SIZE # OF UNITS
260 002660 022737 000010 001202 CMP #8.,8UNIT .'TEST IF MAX. NUMBER
261 002666 001356 BNE 1% ;BR IF NOT
262 002670 000412 BR 3s ;:BR IF MAX,
263 002672 022626 2%: CMP (SP)+,(SP)+ sCLEAN THE STACK
264 002674 005737 001202 TST SUNIT JTEST IF ANY EXIST
265 002700 001006 BNE 33 BR IF SOME ARE THERE
266 002702 005737 000042 TST anél JTEST IF XXDP CHAIN MODE
267 002706 001003 BNE 3% :BR IF YES
268 002710 104001 ERROR 1 :BASE ADDRESS CAUSED AN BUS TRAP
269 002712 000137 006434 JMP $EOP ;GO TO END OF PASS
270 002716 005737 001444 3%: TST EVER JTEST IF # HAS BEEN REPORTED
271 002722 100426 BMI 4% BR IF IT HAS
272 002724 005737 010422 TST WFTST TEST IF TESTER MODE
273 002730 001014 BNE 6$ BR IF TESTER
274 002732 104401 TYPE
275 002734 012046 FOUND1 ;TELL OPERATOR THE # OF MNCDA'S
276 002736 013746 001202 MOV $UNIT,-(SP)
277 002742 104405 TYPDS ;TELL OPER. THE DEC. VALUE
278 002744 104401 TYPE
279 002746 012072 FOUND2
280 002750 005737 001202 TST SUNIT JANY UNITS
281 002754 001002 BNE 6% ;BR IF SOME
282 002756 000137 006434 JMP $EOP sREPORT EOP
283 002762 013737 001202 001444 6%: MOV $UNIT,EVER ;SAVE THE # OF MNCDA'S FOR LATER
284 002770 052737 100000 001444 BIS UBIT1§ EVER ;SET 'REPORTED # FLAG''
285 002776 000405 BR 5% $2
286 003000 123737 001444 001202 4%: (MPB EVER,SUNIT TEST IF ANY HAVE GONE AWAY
287 003006 001401 BEQ 5% ;:BR IF ALL ARE STILL HERE
288 003010 104017 ERROR 17 E)(ISTING UNIT FAILED TO RESPOND NOW
289 003012 005037 001202 5%: CLR SUNIT RESET UNIT POINTER
290 003016 005037 001200 CLR SDEVCT ‘MAKE APT HAPPY
291 003022 004737 002044 JSR PC.LDTRAP ;LOAD BUS ADDRESSES
292 003026 012737 000001 010406 MOV #B81T0,MASKNM ;LOAD MASK NUMBER IF ERROR
299 IR A AR AR AR AR AN AR AR AR AR AR R R AR RN R AR R RN AR AR R RN A AR R AR RS
(3) s*TEST 1 VERIFY CORRECT I.D. VALUES
(%) IR AR AR AR AR A AR AR AR R AR AR AR AR AR AR AR R R R AR AN RN AR R R AR NN AR R R R AN
(2) 003034 000004 TST1:  SCOPE
300 003036 005737 010422 TST WFTST ;CHECK IF ON TESTER
301 003042 001420 BEQ TS5T2 ;:BR IF NOT ON TESTER
302 003044 005077 176406 CLR aTSTR2 ;ENSURE TESTER MODE
303 003050 012737 000100 001124 MOV #100,$GDDAT ;LOAD EXPECTED I.D. VALUE
304 003056 017737 176376 001126 MOV aDRIN,$BDDAT JREAD 1.D. LINES
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305 003064
306 003072
307 003100
308 003102

J &
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DIAGNOSTIC

mn VERIFY CORRECT I.D. VALUES
042737 177417 001126 BIC
023737 001124 001126 CMP
001401 BEQ
104015 ERROR

#177617 ,$BDDAT
$GDDAT , $BDDAT
5

sMASK OUT OTHER BITS
; COMPARE

;.BR IF SAME

s INCORRECT 1.D. VALUE

SEQ 0022
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CVMNDA . P11 T2 TEST THAT THE MNCDA RESPONDS TO THE CPU SEQ 0023
310 IR RRRRRRRERRRRRRARR R AR RARRARRRRRRRRRRRRR R RRRRRRRRRRRRRRRRAR
(3) ;*TEST 2 TEST THAT THE MNCDA RESPONDS TO THE CPU
(3) AR RRRARR AR RRRRARRR AR RRRAR AR RARARRRR R AR RRRRRR R AR AR RS
(2) 003104 000004 TST2:  SCOPE
311 003106 012737 003136 000004 MOV #1$ ,ERRVEC ;LOAD BUS TRAP RETURN
312 003114 005777 176326 TST aDACO sTEST DAC #0
313 003120 005777 176324 TST aDAC(1 sTEST DAC #1
314 003124 005777 176322 TST aDAC2 :TEST DAC #2
315 003130 005777 176320 TST aDAC3 TEST DAC #3
316 003134 000407 BR 28 ;BR AND RESTORE LOC. 4
317 003136 022626 1%: CMP (SP)+,(SP)+ :CLEAN THE STACK
318 003140 104001 ERROR 1 JERROR, BUS TIMEOUT WHEN ADDRESSING THE MNCDA
319 003142 012737 000006 000004 MOV #6 ,ERRVEC ;LOAD LOC 4
320 003150 000137 005334 JMP REMAIN sTEST IF ANY OTHER'S
321 003154 012737 000006 000004 23: MOV #6 ,ERRVEC ;LOAD RETURN
322 ttttttttttttttttttttittttttttt!tttttttttttttttttttttttttttttttt
(3) ;*TEST 3 TEST THAT DACO REGISTER CAN BE CLEARED
(3) T T T e T e e
(2) 003162 000004 TST3 SCOPE
323 003164 005037 001124 CLR SGDDAT ;LOAD EXPECTED
324 003170 013777 001124 176250 MOV $GDDAT ,aDACO :LOAD REG
325 003176 017737 176244 001126 MOV aDACO,$BDDAT ;READ REG
326 003204 023737 001124 001126 CMP $GDDAT ,$BDDAT : COMPARE
327 003212 001401 BEQ TST4 ;sBR IF EQUAL
%Sg 003214 104002 ERROR 2 :ERROR, DACO REGISTER NOT = 0
330 AR AR AR R ARR AR AR R R RN RAR AR AR AR ANRARR RN R ARRRR AN RN
(3) *TEST b TEST THAT DACO REGISTER CAN BE LOADED WITH #7777
(3) AR AR AR AR AR R TR R AR AR RR R RN AR RN AR RR RS
(2) 003216 000004 TST4: SCOPE
331 003220 012737 007777 001124 MOV #7777 ,SGDDAT ;LOAD EXPECTED
332 003226 013777 001124 176212 MOV $GDDAT ,aDACO ;LOAD REG
333 003234 017737 176206 001126 MOV aDACO,$SBDDAT ;READ REG
334 003242 023737 001124 001126 cMP $SGDDAT ,$BDDAT . COMPARE
335 003250 001401 BEQ TSTS ;:BR IF EQUAL
%%9 003252 104002 ERROR 2 ;ERROR, DACO REGISTER NOT = 7777
338 AR AR AR AR AR AR AR RN R RRR AR ANR AR RNA RN RN R AN R AR R AR AR AR
(3) 'TEST 5 TEST THAT DACO REGISTER CAN HOLD A FLOATING 1 PATTERN
(3) T T T T T D T T L
(2) 003254 000004 TSTS SCOPE
(1) 003256 012737 000100 001160 MOV #100,STIMES ::D0 100 ITERATIONS
339 003264 012737 004000 001124 MOV #81T11,8GDDAT ;LOAD EXPECTED
340 003272 013777 001124 176146 18: MOV $GDDAT ,aDACO ;LOAD DACO REGISTER
341 003300 017737 176142 001126 MOV @aDACO, $BDDAT JREAD THE REGISTER
342 003306 023737 001124 001126 CMP $GDDAT ,$BDDAT ;COMPARE THE DATA
343 003314 001401 BEQ 2% ;:BR IF SAME
344 003316 104002 ERROR 2 ;ERROR, DACO REGISTER FAILED TO HOLD A FLOATING
345 003320 006237 001124 2$: ASR $GDDAT sCHANGE THE DATA

346 003324 001362 BNE 1% ;BR AND TEST MORE DATA
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348
(4)
(4)
(3)

DIAGNOSTIC

T6

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

001124
176070
001124

176052

001124
176034
001124

000010
007777
001124

:
175762
001124

001124
001124

001124
001124
175714
001124

007777
001124
175656
001124

L 2
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TEST THAT DACO CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)

001160
001124
176074
001126
001126

001126
176040

001160
001124
176002
001124
175766
001126
001126

175740

175720
001126
001126

001124
175662
001126
001126

:‘t‘ttitttlt't'ttﬁﬁ&ti"'i.tt.ttlit.*ﬁtt...t'il.tﬁ.ttﬁﬁtt'tﬁttttt

;*TEST 6 TEST THAT DACO CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
::tttﬁ‘ﬁ!*tlttttt.ﬁ*tﬁ‘Qtiti...ﬁ.tt.itittt*itttitttiltttitttiitit
T§T6:  SCOPE

MOV #100,$TIMES ::D0 100 ITERATIONS

MOV #81T11,$GDDAT :LOAD EXPECTED
MOV $GDDAT .aDACO *LOAD DACO
1%: MOV aDACO, $BDDAT *READ THE REGISTER

CMP $GDDAT ,$BDDAT :COMPARE THE GOOD TO DACO
BEQ 2% ::BR 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
2%: ASR aDACO :CHANGE THE DATA
ASR $GDDAT ;CHANGE THE EXPECTED
BNE 1% :BR IF MORE DATA
::tttttttttttttttttittt.ttittttttitttttt.ttttttt'tttttQtttttﬁiﬁt'
J*TEST 7 TEST THE ''SUB'' INSTRUCTION WORKS ON DACO

';tt'ttttttttttttttttt't'tttttﬁtitﬁtti.ﬁ."'i'tlﬁﬁtﬁllti.tt'ﬁt't.

1ST7:  SCOPE

MOV #10,STIMES ::D0 10 ITERATIONS
MOV #7777 ,$GDDAT :LOAD EXPECTED
MOV $GDDAT ,aDACQ :LOAD DACO
1$: SUB #1,$GDDAT :SUB A VALUE
SUB #1.3DACO *FROM EXPECTED AND DACO
MOV aDACO, SBDDAT *READ THE REGISTER
CMP $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 $GDDAT ;TEST FOR MORE DATA

BNE 1% ;:BR IF MORE DATA
IR AR R AR AR AR R AR RN AR R AR R RN RN RN RN AR NRANR AR RNRRCR NN
;*TEST 10 TEST THAT DAC1 REGISTER "AN BE CLEARED

‘:ttiittt**tiititttttttttttttttttiitt..ﬁtt.ﬁttt.lttﬁtit'ﬁttttl!il

TST10: SCOPE

CLR $GDDAT :LOAD EXPECTED

MOV $GDDAT ,@DAC1 :LOAD DAC1

MOV @DAC1,$8DDAT :READ REG

(MP $GDDAT , SBDDAT : COMPARE

BEQ TST11 ;:BR IF EQUAL

ERROR 3 ;ERROR, DAC1 REGISTER NOT = 0
;:ttttttttitttttitttiit.iﬁttittiiitittt.ﬁttﬁltﬁittﬁﬁlttﬁﬁttiltttt
SRTEST 11 TEST THAT DAC #1 REGISTER CAN BE LOADED WITH #7777

':ttttttttttt*tttﬁtttﬁtittt'ﬂﬁttltilttltl!l.'.ﬁlt't.t*t't'tttttti

TST11: SCOPE

MOV #7777 ,$GDDAT ;LOAD EXPECTED
MOV $GDDAT ,aDAC1 ;LOAD DAC M
MOV @DAC1,$BDDAT ;READ REG

CMP $GDDAT , $BDDAT : COMPARE

BEQ TST12 ;:BR IF EQUAL

ERROR 3 ;ERROR, DAC1 REGISTER NOT = 7777

SEQ 0024
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365
(3)
(3)
(2)
(1)
366
367
368
369
370
37
372
373
374
(4)
(4)
(3)
(2)
(1)
(1N
(1)
(1)
(2)
(1
(1)
(1)
(1)
(1)
(1)
375
(4)
(4)
(3)
(2)
(1)
(1)
(1)
(1)
(1)
(1)
(2)
(1)
(1
(1)
(2)

003656
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DIAGNOSTIC

T12 TEST THAT DAC #1 REGISTER CAN HOLD A FLOATING 1 PATTERN SEQ 0025
::t*tt'tttltt**tttttﬁtttttttttitttttttttttittttti*ttttt*tttttittt
S*TEST 12 TEST THAT DAC #1 REGISTER CAN HOLD A FLOATING 1 PATTERN
;:tttttt'ttttt*tttttttttttittiﬁttttittttttitttttttttttttttttttttl

000004 78§T12: SCOPE

012737 000100 001160 MOV #100,$TIMES ::DO 100 ITERATIONS

012737 004000 001124 MOV #81T11,$GDDAT :LOAD EXPECTED

013777 001124 175616 18$: MOV $GDDAT . aDAC1 :LOAD THE REGISTER

017737 175612 001126 MOV aDAC1,$BDDAT :READ THE REGISTER

023737 001124 001126 CMP $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 2%: ASR $GDDAT *CHANGE THE DATA

001362 BNE 1$ *BR AND TEST MORE DATA
;;ttttttttttt*tttttt*t*Qtﬁ*itttttttttttttt.ttlt*ttﬁttttttttttiitt
S*TEST 13 TEST THAT DAC1 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
;:ttttl'tttttt*ttlttttttttttttttttttt 1 3333333333333 333333333323323:

000004 TST13: SCOPE

012737 000100 001160 MOV #100,$TIMES ::D0 100 ITERATIONS

012737 004000 001124 MOV #81T11,$GDDAT :LOAD EXPECTED

013777 001124 175544 MOV $GDDAT ,aDAC1 *LOAD DAC1

017737 175540 001126 1%: MOV aDAC1, SBDDAT *READ THE REGISTER

023737 001124 001126 CMP $GDDAT , S8DDAT *COMPARE THE GOOD TO DAC1

001407 BEQ 2 ::BR IF THE SAME

017737 175522 001126 MOV aDAC1,$BDDAT :SAVE FOR TYPEOUT

104003 ERROR 3 “DACT FAILED TO HOLD A FLOATING 1 PATTERN

013777 001124 175510 MOV $GDDAT ,@DAC1 *LOAD DAC1 AGAIN

006277 175504 2%: ASR aDACT :CHANGE THE DATA

006237 001124 ASR $GDDAT :CHANGE THE EXPECTED

001355 BNE 1% ;BR IF MORE DATA
;;ttttttttttttttttttttttttitittttttttttttttttttlttttttttt*tiﬁtttt
S*TEST 14 TEST THE "‘SUB'* INSTRUCTION WORKS ON DAC1
:;ttttttlttttttittttttttttttilttﬁt*tttt'tttttttﬁtttttt*tt*tittttt
TST14: SCOPE

012737 000010 001160 MOV #10,STIMES ::D0 10 ITERATIONS

012737 007777 001124 MOV #7777 ,$GDDAT ;LOAD EXPECTED

013777 001124 175452 MOV $GDDAT ,aDAC1 :LOAD DAC1

162737 000001 001124 1%: SuB #1,$GDDAT :SUB A VALUE

162777 000001 175436 suB #1.aDAC1 *FROM EXPECTED AND DAC1

017737 175432 001126 MOV aDAC1,$BDDAT *READ THE REGISTER

023737 001124 001126 CMP $GDDAT , $SBDDAT I + COMPARE

001404 BEQ 28 ::BR IF SAME

104003 ERROR 3 :THE SUB INSTRUCTION FAILED ON DAC1

013777 001124 175410 MOV $GDDAT,aDAC1 :LOAD THE REGISTER AGAIN

005737 001124 28: ST $GDDAT “TEST FOR MORE DATA

BNE 1% ::BR IF MORE DATA
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CVMND-A MNCAA  DIAGNOSTIC MACY11 27(654)
CVMNDA . P11 T1S TEST THAT THE DAC #2 REGISTER CAN BE CLEARED SEQ 0026
377 AR ARRARAAR AR AR RER AR AR AR RRARARRRRRRAN RN ARRRARR AR AR RA AR
(3) ;*TEST 15 TEST THAT THE DAC #2 REGISTER CAN BE CLEARED
(3 IR AR AN AR AR AR AR AR AR AR AR AR RN RN AR RAANRRANRRRRRARR
(2) 004046 000004 TST15: SCOPE
378 004050 015037 001124 CLR $GDDAT ;LOAD EXPECTED
379 004054 013777 001124 175370 MOV $GDDAT ,aDAC?2 sLOAD RE'.
380 004062 017737 175364 001126 MOV aDAC2,$BDDAT ;READ REG
381 004070 023737 001124 001126 CMP $GDDAT , $BDDAT : COMPARE
382 004076 001401 BEQ TST16 ;:BR IF EQUAL
%gz 004100 104004 ERROR 4 :ERROR, DAC #2 REGISTER NOT = 0
285 IR AR AR AR AR AR RRAR RN RN RN AR RAAR AR AR
(3 ;«TEST 16 TEST THAT THE DAC #2 REGISTER CAN BE LOADED WITH #7777
(3) TRRRRARRARAAAA AR AR ARR AR RRRRRRRRRRRNRRRRRNRRAAANR AR AR
(2) 004102 000004 TST16 SCOPE
386 004104 012737 007777 001124 MOV #7777 ,$GDDAT ;LOAD EXPECTED
387 004112 013777 001124 175332 MOV $GDDAT ,aDA(2 ;LOAD REG
388 004120 017737 175326 001126 MOV aDAC2,$BDDAT JREAD REG
389 004126 023737 001126 001126 CMP $GDDAT , $SBDDAT ; COMPARE
390 004134 001401 BEQ TST17 ;:BR IF EQUAL
gg; 004136 104004 ERROR & :ERROR, DAC #2 REGISTER NOT = 7777
393 AR RRRR AR RAAR AR A AR R AR AR RRRANRRRRRAA AR AAR
3 *TEST 17 TEST THAT THE DAC #2 REGISTER CAN HOLD A FLOATING 1 PATTERN
(3) AR AR AR AR AR AR AR AR AR AR AN AR R RRRRRRRRA AR AN ANAANAAANRRAR R
(2) 004140 000004 TST17: SCOPE
(1) 004142 012737 000100 001160 MOV «#100,STIMES ;:D0 100 ITERATIONS
394 004150 012737 004000 001124 MOV #BIT11,8GDDAT ;LOAD EXPECTED
395 004156 013777 001124 175266 1%: MOV $GDDAT ,aDAC2 ;LOAD DACZ2 REGISTER
396 004164 017737 175262 001126 MOV aDACZ2,$BDDAT :READ THE REGISTER
397 004172 023737 001124 001126 CMP $GDDAT ,$BDDAT ;COMPARE THE DATA
398 004200 001401 BEQ 2% ;:BR IF SAME
399 004202 104004 ERROR 4 :ERROR, DAC #2 REGISTER FAILED TO HOLD A FLOATIN
400 004204 006237 001124 2%: ASR $GDDAT ;s CHANGE THE DATA
285 004210 001362 BNE 1% :BR AND TEST MORE DATA
403 RN R AR R AR AR RR AR R AR AR AR RRRARRRRNARRRRRRAANARRA AR RN
(4) *TEST 20 TEST THAT DAC2 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
(4) ;;ttttttttttttittttttttttttt*ttttttttttttttttttttttttt*ttttttttii
(3) 004212 T3T20: SCOPE
(2) 004214 012737 000100 001160 MOV #100,$TIMES ;:D0 100 ITERATIONS
(1) 004222 012737 004000 001124 MOV #81T11,8GDDAT sLOAD EXPECTED
(1) 004230 013777 001124 175214 MOV $GDDAT ,aDAC2 LOAD DAC2
(1) 004236 017737 175210 001126 1%: MOV aDAC2,$BDDAT READ THE REGISTER
(1) 004244 023737 001124 001126 CMP $GDDAT , $BDDAT :COMPARE THE GOOD TO DAC2
(2) 004252 001407 BEQ ’$ ;:BR IF THE SAME
(1) 004254 017737 175172 001126 MOV aDAC2,$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 DACZ2 AGAIN
(1) 004272 006277 175154 2%: ASR aDAC2 ;CHANGE THE DATA
(1) 004276 006237 001124 ASR $GDDAT ;CHANGE THE EXPECTED
(1) 004302 001355 BNE 1% ;BR IF MORE DATA
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CVMNDA.P11 121 TEST THE ''SUB'' INSTRUCTION WORKS ON DAC2 SEQ 0027
405 IR N AR AR R AR AR R AR AR AR R R RN AR TR AR AR AR AR AR N
(4) J*TEST 21 TEST THE ''SUB'" INSTRUCTION WORKS ON DA(CZ
(4) IR A AR AR AR AR AR AR AR AR AR AR AR AR R AN R
(3) 004304 000004 TST21: SCOPE
(2) 004306 012737 000010 001160 MOV #10,8TIMES ;:D0 10 ITERATIONS
(1) 004314 012737 007777 001124 MOV #7777 ,$GDDAT :LOAD EXPECTED
(1) 004322 013777 0011246 175122 MOV $GDDAT ,aDAC2 ;LOAD DAC2
(1) 004330 162737 000001 001124 1$: sSuB #1,8GDDAT ;SUB A VALUE
(1) 004336 162777 000001 175106 SuB #1,aDAC2 ;FROM EXPECTED AND DACZ2
(1) 004344 017737 175102 001126 MOV aDA(C2,$BDDAT sREAD THE REGISTER
(1) 004352 023737 001124 001126 CMP $GDDAT , $BDDAT ] ; COMPARE
(2) 004360 001404 BEQ 2% ;:BR IF SAME
(1) 004362 104004 ERROR 4 :THE SUB INSTRUCTION FAILED ON DAC2
(1) 004364 013777 001124 175060 MOV $GDDAT ,aDAC?2 ;LOAD THE REGISTER AGAIN
(1) 004372 005737 001124 2%: TST $GDDAT ;TEST FOR MORE DATA
28& 004376 001354 BNE 1% ;;BR IF MORE DATA
407 IR R AR AR RN AR AR R AR AR AN AR RN RN RARA AR AR AR AR ARR AR AR RN h
(3) J*TEST 22 TEST THAT THE DAC #3 REGISTER CAN BE CLEARED
3 DIRRRARR AR R AR AR AR AR AR AR AR RA A AR AR AN AARA AR AR AR RN R R AR AR AR A R
(2) 004400 000004 TST22: SCOPE
408 004402 005037 001124 CLR $GDDAT ;LOAD EXPECTED
409 004406 013777 001124 175040 MOV $GDDAT ,aDA(3 ;LOAD REG
410 004414 017737 175034 001126 MOV aDAC3,$BDDAT sREAD REG
411 004422 023737 0011246 001126 CMP $GDDAT , $BDDAT ; COMPARE
412 004430 001401 BEQ TST23 ;:BR IF EQUAL
2}2 004432 104005 ERROR 5 ;ERROR, DAC #3 REGISTER NOT = 0
415 JIRA AR RN AN A A AN AR A AR AR AN RAARA AR AR AR R A AR R AR A R
(3) ;*TEST 23 TEST THAT THE DAC #3 REGISTER CAN BE LOADED WITH #7777
(3) PR R RN R R AR R AR AR A AR AR AR AR AR R A AR AN AR AR AR AN R AR AR AR AR,
(2) 004434 000004 TST23: SCOPE
416 004436 012737 007777 001124 MOV #7777 ,$GDDAT ;LOAD EXPECTED
417 004444 013777 001124 175002 MOV $GDDAT ,aDAC3 ;LOAD REG
418 004452 017737 174776 001126 MOV aDAC3,$BDDAT ;READ REG
419 004460 023737 001124 001126 (MP $GDDAT, SBDDAT : COMPARE
420 004466 001401 BEQ TST24 ;:BR IF EQUAL
235 004470 104005 ERROR 5 :ERROR, DAC #3 REGISTER NOT = 7777
423 PR R AR AR A AR AR R AR RN AR AR AR AR R AR AR RNRAARARNARA R AR R R AR AR R AR ®
(3) J*TEST 24 TEST THAT THE DAC #3 REGISTER CAN HOLD A FLOATING 1 PATTERN
(3) IR A R AR AR A AR A AR AR AN R RN R AN AR AR A AR AR AR AN
(2) 004472 000004 TST24: SCOPE
(1) 004474 012737 000100 001160 MOV #100,$TIMES ;:D0 100 ITERATIONS
424 004502 012737 004000 001124 MOV #8IT11,8GDDAT ;LOAD EXPECTED
425 004510 013777 001126 174736 1%: MOV $GDDAT ,aDAC3 ;LOAD DAC #3 REGISTER
426 004516 017737 174732 001126 MOV aDAC3,$BDDAT ;READ THE REGISTER
427 004524 023737 001124 001126 CMP $GDDAT ,$BDDAT ;COMPARE THE DATA
428 004532 001401 BEQ 2% ;:BR IF SAME
429 004534 104005 ERROR 5 :ERROR, DAC #3 REGISTER FAILED TO HOLD A FLOATIN
430 004536 006237 001124 2%: ASR $GDDAT ;CHANGE THE DATA
431 004542 001362 BNE 1% ;BR AND TEST MORE DATA
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CVMNDA.P11 125 TEST THAT DAC3 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY) _ SEQ 0028
(34 IR AR RRR AR AR RRRRR R AARANRAR AR RN NA AR AR AN
(4) ;*TEST 25 TEST THAT DAC3 CAN HOLD A FLOATING 1 PATTERN (DYNAMICLY)
(4) IRARRARRRAR RN AR AR AR R RANR AN RN NRNNNRANANRRARNRRNAAARARA AN AR AR R n
(3) 004544 000004 TST25: SCOPE
(2) 004546 012737 000100 001160 MOV #100,$TIMES ;:D0 100 ITERATIONS
(1) 004554 012737 004000 001124 MOV #8IT11,8GDDAT ;LOAD EXPECTED
(1) 004562 013777 001124 174664 MOV $GDDAT ,@DA(3 ;LOAD DAC3
(1) 004570 017737 174660 001126 1%: MOV aDAC3, $BDDAT JREAD THE REGISTER
(1) 004576 023737 001124 001126 CMP $GDDAT , $BDDAT ;COMPARE THE GOOD TO DAC3
(2) 004604 001407 BEQ 2$ ;:BR IF THE SAME
(1) 004606 017737 174642 001126 MOV aDAC3,$BDDAT s SAVE FOR TYPEOUT
(1) 004614 104005 ERROR 5 sDAC3 FAILED TO HOLD A FLOATING 1 PATTERN
(1) 004616 013777 001124 174630 MOV $GDDAT ,aDA(C3 ;LOAD DAC3 AGAIN
(1) 004624 006277 174624 2%: ASR aDA(C3 ;CHANGE THE DATA
(1) 004630 006237 001124 ASR $GDDAT ;CHANGE THE EXPECTED
(1) 004634 001355 BNE 1% ;BR IF MORE DATA
435 IR AR AR AR AR AR RN A AR AR AR AR R R AR AR AR AR AR AR R AR AR
(4) J*TEST 26 TEST THE "'SUB'" INSTRUCTION WORKS ON DAC3
(4) IR AR AR AR AR AN AR AR AR AR AR AR AR AR AR R AR AR AR AR AR RN
(3) 004636 000004 TST26: SCOPE
(2) 004640 012737 000010 001160 MOV #10,$TIMES ;:D0 10 ITERATIONS
(1) 004646 012737 007777 001124 MOV #7777 ,$GDDAT ;LOAD EXPECTED
(1) 004654 013777 001124 174572 MOV $GDDAT ,aDAC3 ;LOAD DAC3
(1) 004662 162737 000001 001124 1%: SuB #1,8GDDAT ;SUB A VALUE
(1) 004670 162777 000001 174556 SUB #1,aDAC3 ;FROM EXPECTED AND DAC3
(1) 004676 017737 174552 001126 MOV aDAC3, $BDDAT JREAD THE REGISTER
(1) 004704 023737 001124 001126 CMP $GDDAT , $8DDAT I ; COMPARE
(2) 004712 001404 BEQ 2% ;:BR IF SAME
(1) 004714 104005 ERROR 5 ;THE SUB INSTRUCTION FAILED ON DAC3
(1) 004716 013777 001124 174530 MOV $GDDAT ,aDA(3 ;LOAD THE REGISTER AGAIN
(1) 004724 005737 001124 2%: TST $GDDAT ;TEST FOR MORE DATA
(2) 004730 001354 BNE 1% ;:BR IF MORE DATA
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CVMNDA. P11 127 TEST THAT THE FOUR DAC REGISTERS CAN HOLD DIFFERENT DATA - SEQ 0029
“37 23 122333323333 233 3332332323303 3333232332323 03 022232222302t dddl
(3) ;*TEST 27 TEST THAT THE FOUR DAC REGISTERS CAN HOLD DIFFERENT DATA
(3) Y2 1238333323332 3333333333333 33888 330222300223 sttt dilddd
(2) 004732 000004 TST27: SCOPE
438 004734 012777 001111 174504 MOV #1111,aDACO ;LOAD DAC #0
439 004742 012777 002222 174500 MOV #2222 ,aDAC1 ;LOAD DAC #1
440 004750 012777 004444 174474 MOV #4444 ,aDAC2 ;LOAD DAC #2
461 004756 012777 007777 174470 MOV #7777 ,aDAC3 ;LOAD DAC #3
442 004764 012737 001111 001124 MOV #1111,8GDDAT ;LOAD EXPECTED
443 004772 017737 174450 001126 MOV aDACO, $BDDAT ;READ REG
444 005000 023737 001124 001126 CMP $GDDAT , $BDDAT : COMPARE
445 005006 001401 BEQ 1% ;:BR IF EQUAL
229 005010 104002 ERROR 2 ;ERROR, SELECTED DAC #0 IN ERROR
448 005012 012737 002222 001124 1%: MoV #2222 ,8GDDAT ;LOAD EXPECTED
449 005020 017737 174424 001126 MOV aDAC1,$BDDAT ;READ REG
450 005026 023737 001124 001126 CMP $GDDAT, $BDDAT . COMPARE
451 005034 001401 BEQ 2% ;:BR IF EQUAL
22§ 005036 104003 ERROR 3 ;ERROR, SELECTED DAC #1 IN ERROR
454 005040 012737 004444 001124 2%: MOV #4444 ,SGDDAT ;LOAD EXPECTED
455 005046 017737 174400 001126 MOV aDAC2, $BDDAT ;READ REG
456 005054 023737 001124 001126 CMP $GDDAT , $BDDAT . COMPARE
457 005062 001401 BEQ 3% ;:BR IF SAME
zgg 005064 104004 ERROR 4 ;ERROR, SELECTED DAC #2 IN ERROR
460 005066 012737 007777 001124 3%: MOV #7777 ,$GDDAT ;LOAD EXPECTED
461 005074 017737 174354 001126 MOV @DA(3, $BDDAT ;READ REG
462 005102 023737 001124 001126 CMP $GDDAT , $BDDAT ; COMPARE
463 005110 001401 BEQ 1ST30 ;:BR IF SAME

464 005112 104005 ERROR 5 ;ERROR, SELECTED DAC #3 IN ERROR
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L66
(3)
(3)
(2)
L67
468
469
470
Y4
472
473
474
475
476
477
478
(3)
(3)

005114
005116
005122
005124
005132
005136
005140
005146
005154
005162
005164

005166
005170
005176
005202
005204
005212
005220
005226
005230

DIAGNOSTIC

T30

000004
005737
001104
012777
005037

052777
017737
023737
001401
104002

012777
005037

00000

052777
017737
023737
001401
104003

000004
012777
00503;

00000

052777
017737
001401
104004

000004
012777
005037
012737
000005
052777
017737

001401
104005

TEST THAT RESET

001176

177777
001124

000100
174274
001124

177777
001124

000100
174232
001124

177777
001124

000100
174170

177777
001124
000001

000100
174126
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CLEARS DAC #0 REGISTER

2 223333333333 33 3333332323333 23 3322333323302 3Rttt tddddtRddl

s*TEST 30

s e AR AR AR AR A AR AR AR R AR AR R R AR AR AR AR AR R AR A AR s s o s s o e e o ok

174314

173776
001126
001126

174252

173732
001126
001126

174210

173666
001126

174154
010410

173622
001126

1$T30:

SCOPE
TST
BNE
MOV
CLR
RESET
BIS
MOV
CMP
BEQ
ERROR

TEST THAT RESET CLEARS DAC #0 REGISTER

$PASS ;TEST PASS COUNTER

REMAIN ;BYPASS RESET TEST AFTER 1ST PASS
#-1,aDACO

$GDDAT ;LOAD EXPECTED

#BITE,a$TKS ;RE=ENABLE TKS INTR.

aDACO, $BDDAT ;READ REG

$GDDAT , $BDDAT : COMPARE

TST31 ;:BR IF EQUAL

2 ;ERROR, RESET FAILED TO CLEAR DAC #0

a2 2333332333333 32333323232223333332332 2223202330ttt ill sl

S*TEST 31

e 2222222333333 3333323332220 302223 232 002t Rt dld)

?§T31:

SCOPE
MOV
CLR
RESET
BIS
MOV
CMP
BEQ
ERROR

TEST THAT RESET CLEARS DAC #1 REGISTER

#-1,aDAC1

$GDDAT ;LOAD EXPECTED

#BIT6,a8TKS ;RE-ENABLE TKS INTR.

oDAC1,$8DDAT ;READ REG

$GDDAT ,$BDDAT ; COMPARE

TST132 ::BR IF EQUAL

3 ;ERROR, RESET FAILED TO CLEAR DAC #1

e 2222232322223 2222223222332 022323223322 2233230232220%22d022200dd ]

T*TEST 32

':tﬁttttttﬁitt'tttitttttttt'tt*tttii*tiﬁittiittttltﬁﬁitttﬁtﬁ*ﬁﬁQt

TST32:

SCOPE
MOV
CLR
RESET
BIS
MOV
BEQ
ERROR

TEST THAT RESET CLEARS DAC #2 REGISTER

#-1,aDAC2 :LOAD THE REGISTER

$GDDAT ;CLEAR EXPECTED

#IT6,a8TKS ;RE-ENABLE TKS INTR.

aDAC2,$BDDAT ;READ THE REGISTER

TST33 ::BR IF CLEARED

4 ;ERROR, RESET FAILED TO CLEAR DAC #2

a3 2323233333322 2222220222222 2R Rttt ittt

T*TEST 33

P AR R AR AR AR A AA AR A AR A AR AT AR A AR AR AR AR A AR AR AR AR AR AR AR AR ARk kW

T57133:

SCOPE
MOV
CLR
MOV
RESET
BIS
MOV
BEQ
ERROR

TEST THAT RESET CLEARS DAC #3 REGISTER

#-1,aDAC3 ;LOAD THE REGISTER

$GDDAT ;CLEAR THE EXPECTED

#1,TEMP

#MBIT6,$TKS ;RE-ENABLE TKS ENABLE

aDAC3, $BDDAT ;READ THE REGISTER

TST34 ;:BR IF CLEARED

5 ;ERROR, RESET FAILED TO CLEAR DAC #3

SEQ 0030
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DIAGNOSTIC

T33 TEST THAT RESET CLEARS DAC #3 REGISTER SEQ 0031
REMAIN:
::'ﬁﬁ'ﬁﬁ!‘*.'....'tﬁﬁﬁ 2222223322223 3223233323223233232332323222222033)]
J*TEST 34 DETERMINE IF MORE MNCDA'S REMAIN TO BE TESTED
::t'..ﬁ.ﬁ'i.'.ﬁ...iﬁﬁi*ti"i.iﬁﬁt*.lﬁQﬁﬁﬁﬁﬁ*.*.....ﬁ'tit.tt.'.*it
TST34: SCOPE

012737 000001 001160 MOV #1,8TIMES ::D0 1 ITERATION

005237 001202 INC SUNIT JUPDATE UNIT #

123737 001202 001444 CMPR SUNIT,EVER ;TEST 1F MORE

001426 BEQ T1ST35 ;:BR IF NOT

005237 001200 INC $DEVCT JAPT UNIT #

063737 001442 001446 ADD VADDR,DACO ;UPDATE BUS ADDRESS

063737 001442 001450 ADD VADDR,DAC1

063737 001442 001452 ADD VADDR ,DA(C2

063737 001442 001454 ADD VADDR ,DAC3

006337 010406 ASL MASKNM :CHANGE THE ERROR FLAG BIT

005037 001102 CLR $TSTNM

005046 CLR -(SP)

012746 003034 MOV #TST1,-(SP)

000002 RTI ;LOWER PRIORITY AND RESTART TEST 1
;:itﬁtttt'ti"it*t*t.ﬁﬁ"i*ititﬁtiﬁﬁiﬁ'tﬁ*ﬁ'Qtﬁﬁ*ﬁ.t"'ﬁﬁiﬁ..tﬁ!ﬁ
;«TEST 35 DETERMINE IF RUNNING ON THE HARDWARE TESTER (IF NOT REPORT END OF PA
::ttt*il*tﬁtttttiit*'iiﬁﬁﬁ'i.i.iitttiiﬁﬁ.tﬁQﬁﬁﬁtﬁﬁt*ﬁ.t.‘tﬁ'.ttt!

000004 TST35: SCOPE

012737 000001 001160 MOV #1,8TIMES :2D0 1 ITERATION

005737 010422 TST WFTST :TEST IF ON TESTER

001002 BNE TST36 ;:BR TO TEST

000137 006434 JMP $EOP
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005456

005474

005702

005712
005720
005724
005726
005734
005740
005742

DIAGNOSTIC

136

000004
012737
012737
012737
012737
013777
017737
042737
013737
023737
001401
104013
017737
042737
013737
005137
042737
023737
001401
104013
000257

006237
006237
001324

000004
012737
013737
004537

0000

013737
004737
000401
104011

000004
012737
013737
004537

013737
004737
000401
106012

173702
007777
010416
001124
007777
001124

(= le ]
-d b b
RRR
b i b
LS P Yo 8

000001
010424
007700

010426
010032

000001
010430
007700

010426
010032
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TEST THAT DAC #3 OUTPUT BITS (0-3) FUNCTION

001160
001124

010420

001160
001124

010420

‘e
. *
.

..

1s

1%:

2%:

3%:

‘e
- %
L

..
L

1s

I32 3332332333302 3222220320220 22 0 3030220322022 203203 22222 ddddd)

TEST 36 TEST THAT DAC #3 OUTPUT BITS (0-3) FUNCTION
2232322322233 2332333 3333323323333 33232333333333333333333233332333823232%33]
T36: SCOPE
MOV #1,8TIMES
MOV #BIT3, STEMP
MOV #8IT11,$TEMP]
MOV #BIT15,$TEMP2

;:D0O 1 ITERATION
;LOAD DAC PATTERN
;LOAD EXPECTED PATTERN

MOV STEMP,aDAC3 :LOAD DAC REGISTER
MOV aDRIN. SBDDAT *READ THE REGISTER
BIC #170377 . $BDDAT *MASK OFF OTHER BITS
MOV STEMP1,$GDDAT :LOAD EXPECTED VALUE
CMP $GDDAT . $8DDAT * COMPARE
BEQ 28 ::BR IF THE SAME
ERROR 13 :DAC #3 DIGITAL OUTPUT BITS IN ERROR
MOV aDRIN, SBDDAT :GET DATA AGAIN
BIC #7777 . $BDDAT *MASK OFF OTHER BITS
MOV $TEMP2, $GDDAT :LOAD OTHER EXPECTED VALUE
COM $GDDAT - INVERT DATA
BIC #7777 .$GDDAT “AND MASK OFF OTHER BITS
CMP $GDDAT , SBDDAT * COMPARE
BEQ 3$ ::BR IF SAME
E??OR 13 :DAC 3 DIGITAL OUTPUT BITS IN ERROR
ROR STEMP? :ADJUST EXPECTED
ASR STEMP1 ;
ASR STEMP *ADJUST LOADED PATTERN
BNE 1$
222223222332 22322323232%323322333333333332333333333333333333232332323232232 3]
TEST 37 VERIFY THE MNCDA +15 SUPPLY
2222333222323 233233322332332333333333333333333333333332333333223232333]
137: SCOPE

MOV #1,$TIMES
MOV V5744, $GDDAT
JSR RS, CONVRT

;:D0 1 ITERATION
;LOAD EXPECTED
:SAMPLE THE CHANNEL

12

MOV V144 ,SPREAD :LOAD TOLERANCE

JSR PC,COMPAR JTEST IT

BR TST40 ::BR

ERROR 11 ;415 VOLT SUPPLY IS WRONG

3 (3223233232222 2 2230220200022 2200 RRRRddRiRidd iRt dtild sl

s

TEST 40 VERIFY THE MNCDA =15 SUPPLY

AAAAA AR A AR R AR A AR AN AR AR AR AN AR AR AR AR A AR AR AR R AR ARk

T40: SCOPE
MOV #1,STIMES 2:D0 1 ITERATION
;LOAD EXPECTED

MOV v2034, $GDDAT
JSR RS,CONVRT “SAMPLE THE CHANNEL

1
MOV V144 ,SPREAD ;LOAD TOLERANCE
JSR PC,COMPAR STEST IT

Hf TST41 . :BR
ERROR 12 ;=15 VOLT SUPPLY IS WRONG

;LOAD OTHER (INVERTED) EXPECTED PATTERN

SEQ 0032
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(4)
(4)

~ o~
- (N
N N

el lalelalalelalale
—ed ek = ISV
N N N N N N N N N N N

005744
005746
005752
005754
005756
005760

005762
005764
005770
005772
005774

DIAGNOSTIC

T4

004537
001446
012701
012266
000013

000004
004537
001446
012305
000013

012737
004537
001446
000013

000004
004537
001446
012701
000013

004537
001446
012701
000013

000004
004537
001446
012701
000013

006642

007002

000001

007126

007234

007352

007470
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DACO OFFSET ADJUSTMENT

001160

2 2333333333222 2220022220222t ddddiid ittt Rttt il

TRTEST 41 DACO OFFSET ADJUSTMENT
;;i"".ﬁﬁ..."*.".'..".Q'.'.‘Q..'Q.*ﬁ...'.".t.ﬁ‘.tt.t'tt.ttﬁ'
T§T41: SCOPE

JSR RS, OF F DAC

DACO sDAC ADDRESS

SELDO s TYPEOUT ADDRESS

ADJR19 JRES. TO ADJUST

13 JRESULT CHANNEL #
L T L L T e T T L
;*TEST &2 DACO GAIN ADJUSTMENT

e 2222322222322 2222222222322 22220222332 2 022 R0 R 2dddd )]

T$T42: SCOPE

JSR R5,GAIDAC ;LOAD AND EXECUTE DAC GAIN ADJ.

DACO ;DAC ADDRESS

ADJR18 JRES. TO ADJUST

13 JCHANNEL # FOR RESULTS
R L L T L D LT T L
J*TEST 43 DACO CALIBRATION

e 2223222223322 20002200 RRR 2R R R ]

TST43: SCOPE

MOV #1,8TIMES ::D0 1 ITERATION

JSR RS . CALDAC :LOAD AND EXECUTE CALIBRATION

DACO *DAC ADDRESS

13 *CHANNEL # FOR RESULTS
:;.tﬁtiﬁﬁ'ﬁﬁt'ttﬁ*‘tﬁﬁ.i“'tﬁﬁﬁﬁﬁQﬁﬁﬁl'ﬁ.ﬁllﬁﬁﬁﬁiﬁtt.ﬁi'ﬁtitit't.
T*TEST 44 DACO 2.5 VOLT SWITCH CHECK

';tt.t*'!tﬁttttttttttt.'ttttttﬁtttttitttttttttiiittttitttttiittit

TST44: SCOPE

JSR RS, TWOVLT ;LOAD AND EXECUTE 2.5 VOLT TEST

DACO :DAC ADDRESS
SELDO ; TYPEOUT POINTER
13 ;CHANNEL # FOR RESULTS

a2 2222222223222 3822220322232 220222222222 2R R ddd )

SATEST 45 DACO 10.0 VOLT SWITCH CHECK
::ttﬁt...lt‘lt.'ltitttt.‘t'tt‘ttltttﬁﬁ.liitt'ttﬁﬁtitﬁitﬁ..ﬁitii.t
75T45: SCOPE

JSR R5,TENVLT ;LOAD AND EXECUTE 10.0 VOLT TEST

DACO :DAC ADDRESS

SELDO ; TYPEOUT POINTER

13 sCHANNEL # FOR RESULTS
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