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PRODUCT CODE:  AC-76B8C-M(
PRODUCT NAME:  (BQEACO kD11-A (CPU DIAG
PRODUCT DATE: 15 FEB 1980
MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES
NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS MANUAL .

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

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE
USE OR RELIABLILTY OF [TS SOF TWARE ON EQUIPMENT THAT [S NOT
SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1976,1980 BY DIGITAL EQUIPMENT CORPORATION
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GENERAL PROGRAM [NFORMATION

PROGRAM PURPOSE

"'CBQEAC’’ IS A DIAGNOSTIC PROGRAM DcSIGNED TO DETECT, REPORT,
AND IDENTIFY LOGIC FAULTS IN THE KD11~-A CENTRAL PROCESSING UNIT
OF THE PDP11/40 SYSTEM. IT CONSISTS OF 525(10) INDIVIDUAL TESTS
CAREFULLY DESIGNED AND SEQUENCED TO DETECT AND ATTEMPT TO
IDENTIFY LOGIC FAULTS AT A MINIMUM MARDWARE/SOF TWARE LEVEL.
THESE TESTS ARE PARTITIONED INTO THREE MAJOR SECTIONS AS
DESCRIBED BELOW:

A. BASIC INSTRUCTION TESTS (BIT)

THIS SECTION CONSISTS OF A LOGICALLY SEQUENCED SET OF BASIC
INSTRUCTION TESTS DESIGNED TO VERIFY THE INTEGRITY OF THOSE
INSTRUCTIONS AND LOGIC OPERATIONS USED BY THE UTILITY ROUTINES
THAT PROVIDE ERROR LOGGING AND SCOPE LOOPING FACILITIES FOR THE
SUBSEQUENT TWO MAJOR SECTIONS. NO UTILITY IS CALLED UNTIL ITS
INSTRUCTION COMPLEMENT HAS BEEN VERIFIED. THIS SCHEME ACCOMP-
LISHES TWO IMPORTANT MAINTENANCE OBJECTIVES: 1)IT MINIMIZES
THE POSSIBILITY OF THE ERROR REPORTING ROUTINES CONVEYING
AMBIGUOUS ERROR INFORMATION TO THE USER, AND 2)IT MAXIMIZES
THE POSSIBILITY THAT THE ERROR WILL BE DETECTED BY A ROUTINE
DESIGNED TO IDENTIFY FAILING OPERATIONS RATHER THAN HAVE THE
ERROR MANIFEST ITSELF IN A MORE COMPLEX UTILITY ROUTINE

THAT 1S NOT STRUCTURED TO DIAGNOSE FAULTS.

ANY FAULT DETECTED IN THIS SECTION CAUSES THE PROGRAM TO
"HALT'' WITH THE CONSOLE ADDRESS AND DATA DISPLAYS INDICATING
THE FAILING TEST. ADDITIONAL FAULY IDENTIFICATION INFORMATION
IS AVAILABLE IN THE PROCESSOR'S GENERAL REGISTERS, PSW, STACK,
AND PROGRAM ANNOTATION FOR THE FAILING TEST. A LOCK ON HARD
ERROR FEATURE IS EMPLOYED TO PREVENT THE PROGRAM FROM CONTIN-
UING ON ONCE A SOLID ERROR IS DETECTED. DEPRESSING CONTINUE
AFTER THE ERROR HALT CAUSES A RETRY OF THE FAILING TEST

B. COMPREHENSIVE INSTRUCTION TESTS (CIT)

THIS SECTION, COMPRISED OF THE BULK OF THE TESTS, CONSISTS

OF A LOGICALLY SEQUENCED AND PARTITIONED SET OF INSTRUCTION
TESTS DESIGNED TO TEST AND VERIFY ALL THE MICROINSTRUCTION SEQ-
UENCES AND DATA PATH DATA MANIPWATIONS IMPLICIT IN THE DESIGN
SPECIFICATION OF THE KD11-A MICROPROGRAM. ALL LOGIC SEQUENCES
THAT CAN BE ACTIVATED IN THE PROGRAM ‘RUN'‘' MODE ARE TESTED WITH
THE EXCEPTION OF THE SMALL AMOUNT OF LOGIC THAT REQUIRES AN
ACTIVE 'DMA'' DEVICE. THIS EXCLUDES THOSE SEQUENCES AND LOGIC
FUNCTIONS THAT SUPPORT THE CONSOLE FUNCTIONS (LOAD ADDRESS,
DEPOSIT, ETC.). EACH TEST IN THIS SECTION CALLS A °'SCOPE LOOP''
UTJLITY THAT FACILITATES USER CONTROL OF TEST SELECTION AND
EXECUTION VIA THE CONSOLE SWITCH REGISTER.

SEQ 0004
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UPON DETECTION OF A LOGIC FAULT, EACH TEST IN THIS SECTION
CALLS AN ‘ERROR SERVICE'' ROUTINE THAT LOGS THE ERROR AND REP-
ORTS IT AS HARD COPY ON THE CONSOLE TERMINAL DEVICE. THE ERROR
SFRVICE ROUTINE ALSO FACILITATES USER CONTROL OF THE PROGRAM

SEQUENCE VIA CONSOLE SWITCH REGISTER OPTIONS. AFTER REPORTING
THE ERROR THE PROGRAM CONTINUES ON IN ITS NORMAL SEQUENCE UN-
gsﬁcmﬁg BY THE USER ACTIVATING THE 'LOCK ON HARD ERROR'’

(. COMBINED INSTRUCTION EXERCISER (IEX)

THIS SECTION CONSISTS OF A MORE COMPLEX SET OF INSTRUCTION
TESTS DESIGNED TO TEST THE INSTRUCTIONS WHEN USED IN VARIOUS
COMBINATIONS MANIPULATING VARIABLE DATA PATTERNS. LIKE THE
PREVIOUS SECTION, IT CALLS THE 'ERROR SERVICE'' AND 'SCOPE LOOP''
3;}&”55 TO REPORT ERRORS AND ALLOW USER CONTROL OF TEST EXEC-

WHERE AT ALL POSSIBLE THE PROGRAM ANNOTATION ATTEMPTS TO CALL
OUT THE MOST PROBABLE FAILURE TO THE FUNCTIONAL LOGIC AREA.
EACH TEST OR GROUP OF GENERIC TESTS INCLUDES MICROPROGRAMMING
AND LOGIC INFORMATION TO FACILITATE TURTHER ISOLATION OF THE
FAULTY COMPONENT THRU THE USE OF ALOITIONAL LOWER LEVEL CHECKS
BY THE MAINTENANCE TECHMICIAN USI?G THE KM-11 MAINTENANCE
MODULE OR OSCILLOSCOPE. DETAILED PROCEDURES FOR USING TRIS
MAINTENANCE INFORMATION IS INCLUDED IN PARA. 6.0.

SYSTEM REQUIREMENTS

A. HARDWARE REQUIREMENTS
1. PDP11/40 CPU WITH OPERATOR'S CONSOLE
2. 16K OF CORE STORAGE - MF11/U OR EQUIVALENT
3. DL11 ASYNCHRONOUS LINE INTERFACE WITH TERMINAL
4. KW11-L LINE CLOCK (OPTIONAL)
B. SOF TWARE REGUIREMENTS

1. PDP11 ABSOLUTE LOADER PROGRAM FOR PAPER TAPE SYSTEMS

2. XXDP MONITOR FOR DECTAPE ,MAGTAPE ,CASSETTE, OR DISK SYSTEMS.

RELATED DOCUMENTS AND STANDARDS

. PDP11/40 PROCESSIR KHANDBOOK

. PDP11 PERIPHERALS HANDBOOK

. KD11-A PROCESSOR MAINTENANCE MANUAL

. PDP11/40 SYSTEM ENGINEERING DRAWINGS

. DIAGNOSTIC ENGINEERING STANDARDS AND CONVENT ]ONS
PROGRAMMING PRACTICES - DOC NO. 175-003-009-00

MO »

SEQ 0005
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DIAGNOSTIC HIERARCHY PREREQUISITES

’

'CBQEAC’* ASSUMES THAT THE HARDCORE VERIFIED BY THE ‘BCPT'
(RESIDENT BASIC CPU TEST FOR 1080 SYSTEMS) IS OPERATIONAL.
A COPY OF THE 'BCPT'' TEST 1S INCLUDED AS PART OF THE LOAD
MODULE AND 1S RESIDENT IN CORE STARTING AT LOCATION 1000(8)
WHENEVER "TBQEAC’' IS LOADED. AUTOMATIC LINKAGE TO THE START
OF ''CBQEAC'' OCCURS IF 'BCPT™' RUNS ERROR FREE. THIS
PROVIDES THE USER WITH THE OPTION OF RUNNING ' 3CPT'' PRIOR
T0 EXECUTING "CBQEAC'™ IF WE SUSPECTS A FAULT IN THE “HARD

FAILURE ASSUMPTIONS

LY
"'CBQEAC’’ ASSUMES THAT THE STORAGE MEDIUM USED TO STORE THE
PROGRAM IS INTACT AND THAT T CAN BE LOADED INTQ CORE.
IT ALSO ASSUMES THAT THE BASIC TESTS DESCRIBED IN PARA. 1.4
RUN ERROR FREE AND ANY ASSUMPTIONS MADE BY THESE TESTS
IS VALID. (REFER TO MAINDEC-10-DFQMAA FOR A DESCRIPTION
OF THE 1080 RESIDENT TESTS)

OPERATING INSTRUCTIONS

LOADING AND STARTING PROCEDURE.

® - amam

A. LOADING PROCEDURES
1) PAPER TAPE SYSTEMS

USE THE STANDARD PDP11 ABSOLUTE LOADER PROCEDURES.

2) XXDP SYSTEMS
USE THE STAND/RD XXDP MONITOR LOADING PROCEDURES.
8. STARIING PROCEDIRES
1. TGO RUN *'CBQEAC'" ONLY

A) SET SR = 000200

B) DEPRESS LOAL ADDRESS

c) SET SR = 000000 (NO SWITCH OPTIONS)
SST HALT/ENABLE IN THE ENABLE POSITION
DEPRESS START

RETER TO PARA. 3.0 AND 4.0 FOR NORMAL
FROGRAM RESP(MNSES AND ERROR REPORTS.

“moe
N N

SEQ 0006
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2. TO RUN "BCPT'' PRIOR TO ‘'CBQEAC'’

A) SET THE SR = 1000

B) DEPRESS LOAD ADDRESS

() SET SR = 000000 (NO SWITCH OPTIONS)

D) SET HALT/ENABLE IN THE ENABLE POS!TION

E) DEPRESS START

F) REFER TO PARA. 3.0 AND 4.0 FOR NORMAL
PROGRAM RESPONSES AND ERROR REPORTS OR TO
THE 'BCPT'' DOCUMENT IF AN ERROR HALT OCCURS
IN THE BCPT SECTIUN.

C. RESTART PROCEDURES
1. TO INITIALIZE "PASCNT'',"ERRCNT'', AND 'PF(NT'' TO ZERO
SAME AS IN 2.1(B1) ABOVE
2. TO PRESERVE 'PASCNT'',"ERRCNT'', AND 'PF(NT''
A) SET SR=003034
B) DEPRESS LOAD ADDRESS
C) SET SR=000000 (NO OPTIONS)

D) SET HALT/ENABLE TO ENABLE POSITION
E) DEPRESS START SWITCH

SPECIAL ENVIRONMENTS

A. 16K PDP11/40 SYSTEMS

FOR 16K SYSTEMS USING THE ‘'XXDP'' PACKAGE YOU WILL BE UNABLE
TO USE THE 'UPDATE'® PROGRAMS TO LOAD,SAVE, UPDATE ETC.
SIMCE THE SIZE OF °‘'CBQEAC'' WILL NOT PERMIT SIMULTANEOUS
RESIDENCY OF THE UPDATE PROGRAMS. SUFFICIENT FREE CORE IS
AVAILABLE FOR THE ''XXDP'* MONITOR SO THAT °‘‘CBQEAC'' CAN BE
LOADED 8Y THE MONITOR.

PROGRAM OPTIONS

A. SWITCH REGISTER OPTIONS

THE FOLLOWING CONSOLE SWITCH REGISTER OPTIONS ARE ACT]VE
UPON ENTERING THE COMPREHENSIVE INSTRUCTION TESTS (CIT)
SECTION- (SWITCH OPTION IS ACTIVE WHEN SW IS SET TO A ‘1'%

SW15 HALT ON ERROR. IF ERROR PRINTING IS ENABLED THE HALT
OCCURS AFTER THE PRINTAUT. DEPRESSING ‘'CONTINUE’' CAUSES
THE PROGRAM TO PROCEED ON IN NORMAL SEQUENCE FROM THE
POINT OF ERROR.

SEQ 0007
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SW13

SW1?2
SW11

SW10
SW09

SW<9:0>

INHIBIT NORMAL ERROR PRINTOUTS - THIS DOES NOT INCLUDE
POWER FAIL, BUS ERROR, RSYD INSTR TRAPS, OR MISSED
TEST PRINTOUTS.

INHIBIT ALL PRINTOUTS NOT COVERED UNDER SW13. THIS
INCLUDES 1.D., OPTIONS FOUND, ENDPAS, ETC.

INHIBIT SUB-TEST ITERATIONS. TEST ITERATIONS ARE
AUTOMATICALLY INHIBITED ON THE FIRST PASS.

SEARCH FOR AND CONTINUOUSLY LOOP ON THE TEST NUMBER
SELECTED BY THE CONTENTS OF Sw<09:00>. ONLY USE THIS
OPTION FOR TESTS 10145 THRU T1015 SINCE THE ''SCOPE’’
UTILITY IS NOT ACTIVE UNTIL TEST T0145.

IF SW10=0 , SW09=1 WILL ACTIVATE THE 'LOCK ON HARD ERROR'' FEATURE.

IF SW10=1, SWO9 BECOMES THE HIGH ORDER BIT IN THE TEST
NUMBER TO BE SELECTED.

USED TO SELECT A PARTICULAR TEST FOR LOOPING IF SW10=1
THERE IS NO TEST 000 DEFINED.

B. MEMORY LOCATIONS
1. FILLS: THERE IS A LOCATION TAGGED 'FILLS'' THAT IS USED TO

SPECIFY THE FILL COUNT AND FILL CHARACTER FOR THOSE
TERMINAL DEVICES REQUIRING THE USE OF FILLERS. THE
HIGH BYTE CONTAINS THE FILL COUNT AND THE LOW BYTE
CONTAINS THE FILLER CHARACTER. IT IS PROGRAM LOADED
AS A 00240G(8) TO SPECIFY FIVE NMUILL CHARACTERS.

2. ITCOUNT: THERE IS A LOCATION TAGGED ‘'ITCOUNT'' THAT CONTAINS

THE ITERATISN COUNT TC BE USED ON PASSES SUBSEQUENT
TO PASS O TO SPECIFY THE NO. OF SUB~TEST ITERATIONS
IT IS PROGRAM LOADED TO SPECIFY 32.(10) ITERATIONS.

3. OPTION: THERE IS A LOCATION TAGGED ‘OPTION'' THAT IS SET

UP AUTOMATICALLY BY THE PROGRAM TO INDICATE THE
PDP11/40 INTERNAL OPTIONS FOUND:

BIT15=1 KW11~L INSTALLED
BITO7=1 KT11~D INSTALLED
B1702=1 KJ11-A INSTALLED
BITO1=1 KE11-F INSTALLED
BITOO=1 KE11-E INSTALLED

THE PROGRAM USES THE BITS IN 'OPTION'' TO SKIP THOSE
TESTS THAT ARE OPTINN DEPENDENT TO PREVENT REDUNDANT
ERROR REPORTS.

4. BPTLOC: THERE !S A LOCATION TAGGED ‘BPTLOC'‘ THAT PROVIDES THE

USER THE MECHANISM FOR SETTING SIXTEEN ‘BREAKPOINT
HALTS"' THROUGHOUT THE PROGRAM. THIS ENABLES RAPIDLY
"HOMING IN'' ON THE FAILING TEST IN THOSE CASES WHERE

SEQ 0009
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2.4

3.0

3.1

EXECUTION TIMES

ONE COMPLETE ERROR FREE PASS OF DBQEAA WITH NO TEST [TERATIONS

SHOULD TAKE LESS THAN 5 SECONDS. A SUCCESSFUL PASS WILL BE IN-

DICATED BY THE FOLLOWING PRINTOUT ON THE CONSOLE DEVICE:
PASCNT = 000001 ERRCNT = 000000

WITH ITERATIONS ERABLED A COMPLETE ERROR FREE PASS SHOULD TAKE
LESS THAN 2 MIMJTES.

ERROR INFORMAT i ON

ZRROR REPORTING PROCEDURES

A. ERROR MESSAGE FORMATS
1. STANDARD ERROR MESSAGE HEADER

THE FOI 1 OWING HEADER IS PRINTED ON DETECTION OF THE FIRST
ERROR DETECTED AF(ER THE BASIC INSTRUCTION TEST SECTION.
IT IS ONLY PRINTED ONCE PER PROGRAM PASS.

(PC)  (PS) (SP)  (TEST) (IR)  DEST WAS S/B
(R?)  (PSW)  (R6) (RO) (R1) (R2) (R3) (R4)

WHERE :

(PC) INDICATES THE CONTENTS OF THE PROGRAM COUNTER AT THE
TIME OF THE ERROR CALL. THIS IS NORMALLY AN ADDRESS
THAT IS USED TO LOCATE THE ERROR CALL STATEMENT IN
THE FAILING TEST.

(PSW)  INDICATES THE CONTENTS OF THE PROCESSOR STATUS WORD
AT THE TIME OF THE ERROR CALL

(SP) INDICATES THE CONTENTS OF THE STACK POINTER (R6) AT
THE TIME OF THE ERROR. (NOTE THAT THE ERROR CALL
WILL PUSH THE STACK TWICE)

(RO) INDICATES THE TEST NO. (IN OCTAL) THAT FAILED
(R1) CONTAINS A COPY OF THE TEST INSTRUCTION
THIS WILL BE THE FIRST WORD IN THE CASE OF TWO
OR THREE WORD INSTRUCTIONS.

(R2) FOR SINGLE AND DOUBLE OPERAND INSTRUCTIONS R?
NORMALLY CONTAINS THE DESTINATION ADDRESS

(R3) FOR SINGLE AND DOUBLE OPERAND INSTRUCTIONS R3
CONTAINS WHAT THE RESULT (DEST. OPERAND) ACTUALLY

SEQ 0011
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(R4)

FOR SINGLE AND DOUBLE OPERAND INSTRUCTIONS Ré
COMTAINS WHAT THE RESULT (DEST. OPERAND)
SHOULD HAVE BEEN (5/8).

IN SOME CASES THE ERROR INFORMATION MAY DEVIATE FROM THAT
DESCRIBeD ABOVE BUT THE PROGRAM ANNOTATION FOR THOSE TESTS
:éLkEBE&SIBE THE MEANING OF THCTE ENTRIES THAT HAVE BEEN

THE ERROR CALL STATEMENT MAY BE ENCODED TO PRINT ONLY THE
INFORMATION RELATIVE TO THE PARTICULAR FUNCTION BEING TESTED.
INTERPRETATION OF THE ERROR CALLS IS AS FOLLOWS:

ERROR  FRINTS ALL 8 COLUMNS
ERROR1 PRINT ONLY COLUMN 1
ERROR2 PRINT COLUMNS 1.2

ERROR3 PRINT COLUMNS 1.2.3

ERROR4G PRINT COLUMNS 1,2,3,4

ERRORS PRINT COLUMNS 1,2,3,4.5

ERRORG PRINT COLUMNS 1,2,3.4.5.6 .
ERROR7 PRINT COLUMNS 1,2.3.4,5.6.7

2. STANDARD ERROR PRINTCUT

A LINE OF FROM ONE TO EIGHT SIX DIGIT OCTAL NUMBERS THAT
LINE UP UNDER THE APPROPRIATE HEADER ENTRY AND HAVE THE
MEANINGS DESCRIBED IN THE PREVIOUS SECTION.

3. RESERVED INSTRUCTION TRAP ERROR MESSAGE

ANY RESERVED INSTRUCTION TRAP DETECTED AFTER THE
BASIC TESTS RESULTS IN THE FOLLOWING PRINTOUT:

TRAPPED TO 10 PC = XXXXXX

WHERE: XXXXXX IS THE CONTENTS OF THE PROGRAM COUNTER
AT THE TIME THE TRAP WAS SPRUNG.

AFTER RFPORTING THE ERROR, THE PROGRAM [S RESTARTED
FROM THE BEGINNING.

IF A RSVD INSTRUCTION TRAP OCCURS WHILE IN THE PROCESS
OF TRYING TO SERVICE A PREVIOUS RSVD INSTRUCTION TRAP
OR A BUS ERROR TRAP THE PROGRA HALTS. A DESCRIPTION
OF THIS HALT IS CONTAINED IN PARA. 5.1.n° BELOW.

IF A RSVD INSTRUCTION TRAP OCCURS PRIOR TO CLMPLETION
OF THE BASIC INSTRUCTION TEST SECTION THE PROGRAM WILL
HALT VIA A TRAPCATCHER IN THE VECTOR. A DESCRIPTION OF
THIS HALT IS DESCRIBED IN PARA. 3.1.82 BELOW.

SEQ 0013
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4. BUS ERROR TRAP EKAROR MESSAGE

ANY UNEXPECTED BUS ERROR TRAPS (BUS TIMEOUT. 000
ADDRESS ERROR, ILLEGAL INSTRUCTION, OR STACK OVERFLOW)
RESULTS IN THE FOLLOWING PRINTOUT:

TRAPPED TO 4 PC = XXXXXX

WHERE:  XXXXXX IS THE CONTENTS OF THE PC AT THE
TIME THE TRAP WAS SPRUNG.

AFTER REPORTING THE ERROR THE PROGRAM IS RESTARTED
FROM THE BEGINNING.

IF A BUS ERROR TRAP OCCURS WHILE A PREVIOUS BUS ERROR
OR RSVD INSTRUCTION IS STILL PENDING THE PROGRAM WILL
HALT. A DESCRIPTION OF THE HALT INTERPRETATION IS GIVEN
IN PARA. 3.1,B4 BELOW.

IF A BUS ERROR OCCURS PRIOR TO THE COMPLETION OF THE
BASIC INSTRUCTION TESTS, THE PROGRAM WILL HALT VIA A
TRAPCATCHER IN THE VECTOR. A DESCRIPTION OF THIS HALT
IS INCLUDED IN PARA. 3.1,B2 BELOW.

5. POWER FAIL

IF A POWER FAIL CONDITION IS DETECTED, THE FOLLOWING
MESSAGE IS PRINTED:

POWER

AFTER PRINTING AN ATTEMPT IS MADE TO RESTART THE PROGRAM AT
THE BEGINNING.

EACH POWER FAIL ENCOUNTERED DURING ANY PASS IS COUNTED IN
A LOCATION TAGGED 'PFCNT''., DURING END OF PASS PRINTOUT THIS
LOCATION IS QUERIED AND IF FOUND NON~ZERO THE NORMAL ENDPAS
MESSAGE IS MODIFIED AS SHOWN BELOW:

PASCNT=XXXXXX ERRCNT=YYYYYY PFCNT=222222

WHERE '772711°' GIVES THE TOTAL COUNT OF THE POWER
FAILS (IN OCTAL) OCCURRING DURING ANY PROGRAM RUN.

IF THE POWER FAIL 1S DETECTED BEFORE COMPLETION OF THE
BASIC INSTRUCTION TESTS, THE PROGRAM WILL HALT VIA A TRAP
CATCHER IN THE VECTOR. A DESCRIPTION OF THIS HALT IS
GIVEN IN PARA. 3.1,B2 BELOW.

SEQ 0014
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6. MISSED TEST MESSAGE

THERE IS A 512 BYTE TABLE TAGGED 'STAB1'' THAT CONTAINS

A BYTE ENTRY THAT CORRESPONDS TO EACH SEQUENTJAL TEST
NO.. AFTER THE "MOVB  MN, X(R)'* INSTRUCTION HAS BEEN
VERIFIED IN THE 'BIT'' SECTION, EACH TEST WILL USE THIS
INSTRUCTION TO SET THE BYTE THAT CORRESPONDS TO THAT TEST
NO. TO ALL ONES (377) THROUGHOUT THE REMAINDER OF THE
"BASIC INSTRUCTION TESTS'' SECTION. DURING THE “TIT'' AND
VIEX SECTIONS THE TABLE ENTRIES ARE UPDATED BY THE
"SCOPE’’ LOOP UTILITY. DURING END OF PASS SERVICE, A
CHECK ROUTINE IS CALLED TO SCAN THE TABLE AND INSURE THAT
EACH BYTE IS SET TO ALL ONES (377). ANY ENTRY THAT STILL
CONTAINS ZEROES (TABLE IS INITIALIZED TO ZEROES BEFORE
BEING USED) MEANS THAT ONE OR MORE TESTS WERE SKIPPED
FOR SOME REASON. IF ANY TESTS ARE FOUND 'MISSED‘’ THE
PRINTOUT SHOWN BELOW IS DISPLAYED:

MISSED TEST
XUXXXX
YYYYYY

WHERE: XXXXXX AND YYYYYY ARE THE TEST NUMBERS
MISSED.

B. ERROR HALTS

1. BASIC INSTRUCTION TESTS (BIT)

ANY ERROR DETECTED IN THE BASIC TESTS CAUSES THE
PROGRAM TO HALT WITH THE FOLLOWING INFORMATION DISPLAYED
IN THE CONSOLE INDICATORS:

ADDRESS DISPLAY: ADDRESS + 2 OF THE LOCATION CONTAINING
THE HALT. THIS IS USED TO LOCATE THE
SPECIFIC ERROR CALL IN THE FAILING TEST

DATA DISPLAY: NUMBER OF THE FAILING TEST (IN OCTAL).
USING THE SBTTL INDEX THIS MAY BE USED
}SGLOCATE THE FAILING TEST IN THE LIST-

EXAMINING THE CONTENTS OF THE CPU'S GENERAL REGISTERS,
THE PSW, AND THE STACK WILL PROVIDE ADDITIONAL FAULT
IDENTIF ICATION INFORMATION.

DEPRESSING "'CONTINUE'® AFTER THE HALT WILL CAUSE AN
AUTOMATIC RETRY OF THE FAILING TEST. IF THE ERROR [S
SOLID THE PROGRAM WILL LOCK ON THIS TEST, BUT [F [T
IS INTERMITTENT THE PROGRAM WILL CONTINUE ON IN NORMAL
SEQUENCE ONCE THE TEST IS SUCCESSFULLY EXECUTED.

SEQ 0015
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TO ESTABLISH A TIGHT SCOPE LOOP ON THE FAILING TEST,
REPLACE THE "HALT'' WITH A 400(8). AND DEPRESS ''CONTINUE'
THE "'600"" IS A 'BR .+2'° WHICH FUNCTIONS AS A NOP. THIS
IS NECESSARY TO PRESERVE THE INTEGRITY OF THE CONDITION
CODE OPERATE INSTRUCTION THAT IS USED AS A SCOPE SYNC.
THIS BUILT IN SYNC FEATURE IS DESCRIBED IN PARA, 6.0.

2. TRAPCATCHER HALTS

THE VECTOR AREA (LOC 000 - 776) IS PROGRAM LOADED WITH
A STANDARD TRAPCATCHER AS SHOWN BELOW:

VvV /7 V&2
V+2/ HALT

AFTER THE BASIC INSTRUCTION TESTS THE FOLLOWING VECTORS
ARE SET UP TO POINT TO, APPROPRIATE SERVICE ROUTINES:

4/6 BUS ERROR SERVICE

10712 RSVD INSTRUCTION TRAP SERVICE
20722  SCOPE LOOP SERVICE

24/26 POMER FAIL SERVICE

30/32 ERROR SERVICE

34736 PRINT SERVICE

AT THE APPROPRIATE POINTS IN THE COMPREHENSIVE INSTR-

UCTION TESTS THE KW1l1-L VECTOR (100/102) AND THE DL11

VECTORS (60762 - 64/66) ARE SET UP TO CHECK INTERRUPTS
FROM THESE DEVICES. ALL OTHER VECTORS REMAIN SET UP TO
"'CATCH'' UNLAPECTED TRAPS OR INTERRUPTS BY HALTING.

WHEN AN UNEXPECTED TRAP OR INTERRUPT NOT SUPPORTED 8Y
AN APPROPRIATE SERVICE ROUTINE OCCURS THE CPU HALTS.
WITH THE FOLLOWING INFORMATION DISPLAYED IN THE CONSOLE :

ADDRESS DISPLAY: V+¢4 OF THE VECTOR. THIS IS USED
TO IDENTIFY THE CAUSE OF THE
UNEXPECTED TRAP OR INTERRUPT,

DATA DISPLAY: TEST NO. OF THE LAST TEST BEING
EXECUTED WHEN THE TRAP OR INTERR
UPT OCCURRED.

THE LAST ENTRY PUSHED ON THE STACK CAN BE EXAMINED
TO DETERMINE WHERE THE PROGRAM WAS WHEN THE TRAP OR
INTERRUPT WAS SPRUNG. REMEMBER THAT THE “OLD PC'’ GETS
SAVED ON THE STACK WHEN A TRAP OR INTERRUPT OCCURS.

4. CATASTROPHIC ERROR HALTS

THERE ARE TWO HALTS, ONE IN THE BUS ERROR SERVICE ROU~
TINE AND THE OTHER IN THE RSVD INSTRUCTION TRAP SERVICE
ROUTINE THAT HALT THE PROGRAM IF ONE OF THESE ERRORS
OCCURS WHILE STILL SERVICING A PREVIOUS BUS ERROR

SEQ 0016
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659 OR RSVD INSTRUCTION TRAP. AFTER THE HALT THE CONSOLE
660 DISPLAYS THE FOLLOWING INFORMATION:

SEQ 0017
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661
662 ADDRESS DISPLAY: PC+2 OF THE ERROR HALT. THIS IS USED
663 TO IDENTIFY WHICH OF THE TWO TYPES OF
ggg ERRORS - RSVD OR BUS ERROR.
666 DATA DISPLAY:  LAST TEST NUMBER BEING EXECUTED WHEN
225 THE TRAPS OCCURRED.
669 THERE IS A SOFTWARE FLAG TAGGED '‘TATERR'' THAT MAY BE
2;? EXAMINED TO OBTAIN THE FOLLOWING INFORMATION:
672 [CATERR] = 000002 TWO SUCCESSIVE BUS ERRORS
673 [CATERR] = 001000 TWwO SUCCESSIVE RSVD INSTR. TRAPS
674 CCATERR] = 000401 A COMBINATION OF THE TwO. THE
675 CONTENTS OF THE ADDRESS DISPLAY
g;g IDENTIFIES WHICH TYPE OCCURRED LAST.
2;3 THE STACK PROVIDES THE FOLLOWING ADDITIONAL INFORMATION:
680 (SP 1/ PC OF THE 2ND TRAP
681 (SP+2] / PSW OF THE 2ND TRAP
682 (SP+4] 7/ PC OF THE 1ST TRAP
&3 [SP+6] /7 PSW OF THE 1ST TRAP
ggg 4.0 PERFORMANCE AND PROGRESS REPORTS
687
688 4.1 PERFORMANCE REPORTS
620
691 THERE 1S ONLY ONE PERFORMANCE REPORT SUPPLIED BY THE PROGRAM
692 AND CONSISTS OF A SIMPLE END OF PASS MESSAGE OF THE FORMAT
ggz SHOWN BELOW:
ggg PASCNT = XXXXXX ERRCNT = YYYYYY
697 WHERE:  XXXXXX IS THE TOTAL NUMBER OF COMPLETE PASSES
ggg OF THE ENTIRE PROGRAM (OCTAL)
700 YYYYYY IS THE TOTAL ERROR COUNT IN OCTAL WHICH
?785 IS FROZEN WHEN IT REACHES 177777(8).
703 THIS PRINTOUT IS MODIFIED TO PRINT THE POWER FAIL COUNT AS
% DESCRIBED IN PARA. 3.1,A5 ABOVE IF POWER FAILED DURING A PASS.
706 4.2 PROGRESS REPORTS
%
709 THERE ARE THREE PROGRESS REPORTS PRINTED THAT REPORT NORMAL
;}? ERROR FREE EXECUTION OF THE PROGRAM.
;}g A. END OF PASS PRINTOUT AS DESCRIBED IN 4.1 ABOVE.
;}g B. PROGRAM IDENTIFICATION MESSAGE AS DESCRIBED BELOW:
716 CBQEAC PDP11/40 CPU DIAGNOSTIC VERSION XXX
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THIS MESSAGE GETS PRINTED THE FIRST TIME THE PROGRAM ENTERS
THE COMPREHENSIVE INSTRUCTION TEST SECTION UNLESS
INHIBITED BY SW12=1. AFTER THE FIRST PASS THIS PRINTOUT

IS AUTOMATICALLY INHIBITED UNLESS THE PROGRAM IS RESTZRTED AT 200(8).

C. PDP11/40 OPTIONS FOUND PRINTOUT

AFTER PRINTING THE PROGRAM ].D. MESSAGE, A SUBROUTINE IS
CALLED TO 100K FOR'' THE 11/40 INTERNAL OPTIONS (KT11-D,
KWil=-L KE11-E KE11=F ,AND KJ11-A). IF ANY CF THESE OPTIONS
ARE FOUND THE FOLLOWING PRINTOUT OCCURS:

PDP11/40 INTERNAL OPTIONS FOUND
XXXX=X
YYYY=-Y
WHERE """ AND "Y'' ETC. ARE THE NAMES OF THE OPTIONS.
IF NO OPTIONS ARE FOUND THE FOLLOWING PRINTOUT OCCURS:
PDP11/40 INTERNAL OPTIONS FOUND
NONE fOUND

THE OPTIONS FOUND MESSAGE IS ONLY PRINTED ON THE FIRST PASS
THROUGH THE PROGRAM AND MAY ALSO BE INHIBITED BY SETTING SW12=1.

E. MAINTENANCE BREAKPOINT FEATURE

THERE 1S A MANUAL PROGRESS REPORT FEATURE THAT ALLOWS THE USER
TO STEP THROUGH THE PROGRAM, HALTING AFTER EVERY N'TH TEST WITH
PROGRESS INFORMATION DISPLAYED IN THE CONSOLE ADDRESS AND DATA
DISPLAYS. TO ACTIVATE THIS FEATURE THE USER MUST SET THE DESIRED
"BREAKPOINT HALT'® BITS IN THE MEMORY LOCATION TAGGED 'BPTLOC''.
THIS LOCATION PROVIDES SIXTEEN POSSI&.S HALTS DISPERSED EVENLY
THROUGHOUT THE PROGRAM (APPROX. EVERY 32 TESTS). AT EACH CHECK-
POINT THE PROGRAM EXAMINES A PARTICULAR BIT IN 'BPTLOC'' AND
HALTS IF THE BIT IS SET TO A °*“1°° OTHERWISE IT CONTINUES IN
NORMAL SEQUENCE. AFTER THE HALT DEPRESSING ‘CONTINUE'' WILL CAUSE
RESUMPTION OF NORMAL PROGRAM EXECUTION. SETTING LOCATION 'BPTLOC''
TO ALL 1'S (177777) WILL RESULT IN THE FOLLOWING SIXTEEN HALTS
WITH THE INFORMATION SHOWN DISPLAYED IN THE CONSOLE:

SEQ 0019
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(8PTLOC] DATA DISPLAY ADDRESS DISPLAY
TEST NO. HALT PC+2
BIT00=1 000040 005076
BIT01=1 000077 007460
BIT02=1 000134 012574
BIT03=1 000174 014700
BIT04=1 000234 016434
BIT05=1 000274 021552
BITO6=1 000334 024532
BIT07=1 000374 027532
BIT08=1 000444 033506
BI1T09=1 000504 037340
B81T10=1 000544 042222
BIT11=1 000604 045446
BIT12=1 000644 050226
BIT13=1 000704 054400
BIT14=1 000745 061222
BIT15=1 001005 063566

NOTE: IF THE USER DEPOSITED A 000400(8) IN LOCATION 'BPTLOC''
ONLY ONE HALT WOULD OCCUR AND AT THAT TIME THE DATA
DISPLAY SHOULD CONTAIN 000444 AND THE ADDRESS DISPLAY
SHOULD CONTAIN 033506.

THIS FEATURE 1S USEFUL FOR TRACKING DOWN THE TEST THAT CAUSES
A 'RUNAWAY'' OR 'HUNG'' PROGRAM.

LOCATION "BPTLOC'' IS PROGRAM LOADED AS 000000 TO INHIBIT ANY HALTS.

DEVICE INFORMATION TABLES

SEQ 0020
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A. INTRODUCTION

THE KD11-A PROCESSOR EMPLOYS A MICROPROGRAMMED CONTROL
SECTION THAT GENERATES THE PROPER SEQUENCES OF CONTROL SIGNALS
REQUIRED TO EXECUTE THE PDP11 INSTRUCTION SET. THE HEART OF THE
CONTROL IS A CONTROL STORE THAT CONSISTS OF 256 WORDS OF 56 BITS
EACH, STORED IN A READ ONLY MEMORY (ROM), EACH 56 BIT WORD IS
CALLED A MICROINSTRUCTION AND IS MICROPROGRAMMED TO PERFORM A
UNJQUE ELEMENTARY OPERATION WITHIN THE PROCESSOR. EACH ONE OF
THE 56 BITS IS ASSIGNED A PARTICULAR CONTROL FUNCTION THAT MAY BE
TURNED ‘ON'' OR "OFF‘' DEPENDENT UPON HOW EACH MICROWORD [S PRO-
GRAMMED. TO ACTIVATE A SPECIFIC SET OF CONTROL SIGNALS SIMPLY
MEANS READING OUT A SPECIFIC ROM ADDRESS. TO GENERATE A SPECIFIC
SEQUENCE OF CONTROL SIGNAL SETS SIMPLY MEANS GENERATING A SPECIFIC
ROM ADDRESS SEQUENCE. THE PURPOSE OF THIS SECTION IS TO DESCRIBE
THE FUNCTION OF EACH BIT OR GROUP OF BITS (CALLED A FIELD) AND
PROVIDE A LIST OF BACKPLANE TEST POINTS WHERE THE STATE OF ANY
PARTICULAR BIT CAN BE OBSERVED.

8. MICROINSTRUCTION FORMAT

THIS SECTION LISTS THE FUNCTIONAL DESCRIPTION OF EACH BIT.
FOR A MORE DETAILED DESCRIPTION OF THE SPECIFIC ENCODING REFER
TO THE PDP11/40 SYSTEM ENGINEERING DRAWINGS, KD11A PROCESSOR
(UWORD AND TABLES) SHEET.

BIT NO. NAME FUNCTIONAL DESCRIPTION

U<56:55> (LKL :0> THIS TWO BIT CONTROL FIELD IS USED
TO SPECIFY THE CLOCK LENGTH FOR EACH
MICROINSTRUCTION. THERE ARE T!REE
CLOCK LENGTHS POSSIBLE AS DESCRIBED
BELOW: (PRI - PULSE REPETITION TIME)

U<56:55>=00 -~CLO"K LENGTH 1 ~ GEN~
OR 01 ERAES A 'P1'' PULSE WITH
PRT=140NSEC

U<56:55>=10 =CLOCK LENGTH 2 - GEN-
ERATES A ‘P2'° PULSE WITH
PRT=200NS

U<56:55>=11 -CLOCK LENGTH 3 - GEN-
ERATES A 'P2'’ PULSE
FOLLOWED 100 NSEC LATER
BY A_'P3° PULSE. TOTAL
PRT=307 NSEC.

SEQ 0021
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883
884
885

u<sS4>

u<s3»>

U<s2:51»>

u<sSo>

U<49>

u<es>

U<47:46>

CLKOFF

CLKIR

WRH ,WRL

(LKB

CLKD

CLKBA

C18uUS. C0BUS

THIS BIT ALLOWS TURNING OFF THE PRO-
CESSOR CLOCK TO STALL PROCESSOR OPERA-
TIONS WHILE WAITING FOR SOME INTERNAL
OR EXTERNAL RESPONSE.

THIS BIT ENABLES CLOCKING NEW DATA
INTO THE INSTRUCTION REGISTER. IT TS
OMLY ACTIVE WHEN THE PROCESSOR IS
FETCHING A NEW INSTRUCTINN,

THESE TWO BITS CONTROL THE WRITING
INTG THE PROCESSOR'S GENERAL REGIS~
TERS. THEY PROVIDE THE MECHANISM FOR
CONTROLLING WHETHER WE READ, WRITE A
16 B8IT WORD, OR WRITE AN 8 BIT BYTE AS
DESCRIBED BELOW:

U<52:51>=00 READ ONLY - INHIBIT
WRITING

U<52:51>=01 WRITE ONLY THE LOW
BYTE BITS <7:0>

U<52:51>=11 WRITE A FULL 16 BIT
WORD BITS <15:00>

THIS BIT ALLOWS CLOCKING NEW DATA
INTO THE 'B'’' REGISTER

U<S0>=0 HOLD B REGISTER
u<sS0>=1 LGAD B REGISTER

THIS BIT ALLOWS CLOCKING THE OUTPUT
OF THE ''ALU'’ INTO THC ‘D'* REGISTER.

U<49>=0 HOLD D REGISTER
U<49>=1  LOAD ‘D'’ REGISTER

THIS BIT ALLOWS CLOCKING THE BUS
ADDRESS REGISTER ‘BA’’

U<48>=0 HOLD BA REGISTER
U<48>=1  LOAD BA REGISTER

THIS TWO BIT FIELD SPECIFIES THE
TYPE OF DATA TRANSFER BUS CYCLE WHEN
U<45> BGBUS IS ACTIVE

U<46:47>=00 DAT]
U<46:47>=01 DATIP
U<46:47>=10 DATO
U<46:47>=11 DAT0B

WHEN U<45> IS INACTIVE U<47:46> ARE
USED TO CONTROL INTERNAL PROCESSOR
LOGIC RELATED TO PRIORITY TRANSHER
OF UNIBUS CONTROL

SEQ 0022
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92
913 U<éS> BGBUS THIS BIT IS USED TO TRIGGER INITIATION
914 OF A UNIBUS DATA TRANSFER BUS CYCLE
g}g WHICH RESULTS IN ACTIVATING BUS MSYN:
N7 U<é4:41> DAD<3:0> THIS FOUR BIT FIELD (DISCRETE ALTER-
918 ATION OF DATA) PROVIDES THE MECHAN]SM
919 FOR ALTERING THE OPERATION OF THE
920 BASIC CONTROL FUNCTIONS BASED ON
921 CONDITIONS EXISTING WITHIN THE PRO-
922 CESSOR. JE: CHECK FOR STACK OVFLW
923 IF PUSHING ON STACK, ALLOW 0ODD ADDRESS
924 IF BYTE INSTRUCTION, MODIFY ALU OPER-
925 ATION AS A FUNCTION OF THE IR DECODE
ggg ETC.
928 U<40:38> SPS<2:0> THIS THREE BIT FIELD CONTROLS LOADING,
929 CLOCKING, AND GATING OF THE PROCESSOR
g%? STATUS WORD.
932 uU<37:33> ALUM,S<3:0> THESE FIVE BITS CONTROL WHAT OPERATION
933 IS TO BE PERFORMED BY THE PROCESSOR'S
934 ALU. THE FINAL ALU CONTROL IS SUBJECT
935S TO MODIFICATION BY THE ‘DAD’' CODE AS
g??:? DESCRIBED ABOVE.
938 U<32:29> SBC<3: 0> THIS FOUR BIT FIELD IS ENCODED TO
939 SELECT SPECIFIC CONSTANTS THAT MAY
A BE FED INTO THE ALU'S 'B'' INPUT VIA
&; THE B MUX. IE: SWR ADDRESS=177570
943 U<28:27> SBMH<T : 0> THIS TWO BIT FIELD IS USED TO CONTROL
> A THE HIGH SECTION OF THE B MUX, BITS
945 <15:08> AND DETERMINES WHAT APPEARS
329 AT THE B INPUT TO THE ALU, BIN<1S: 08>
948 U<28:27>=00 BIN<K1S5:08>=BREG<15:08>
949 U<28:27>=01 BIN<15:08>=BREGO7 (SEX)
950 U<28:27>=10 BIN<15:08>=8REG<07:00>(BYTE)
355; . U<28:27>=11 BINK15:08>=8C0ON<15:08> (CONSTANT)
953 U<26:25> SBML<T:0> JS TWO BIT FIELD IS USED TO CONTROL
954 THE LOW SECTION OF THE B MUX, BITS
955 <07:00>. AND DETERMINES WHAT APPEARS
3559 AT THE B INPUT TO THE ALU. BIN<07:00>
958 U<26:25>=00 BIN<07:00>=8BREG<07:00>
959 U<26:25>=01 BIN<0O7:00>=BREG<07:00>
960 U<26:25>=10 BIN<07:00=BREG<15:08>(BYTE)
gg} U<26:25>=11 BIN<07:00>=BCON<07:00> (CONSTANT)
963 U<24:23> SDM<T : 0> THIS TWO BIT FIELD IS USED TO SELECT
964 ONE OF FOUR INPUTS THAT APPEAR AT THE
%2 INPUT TO THE 'D"’ MUX.

967 U<24:23>=00 DMUX<15:00>=8BUS RD<15:00>(REG)
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| 968 U<24:23>=01 DMUX<15:00>=BUS D<15~00> (UNIBUS)
969 U<24:23>=10 DMUX<15:00>=D<15:00>

970 U<26:23>=11  DMUX<15:00>=D<C>,D<15:01> (SHF RIGHT
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u<22>

L<21:17>

U<16:13>

u<12:09>

u<08>

u<07:00>

SBAM

UBF<4:0>

SR<S.D.BA,I>

RIF<3:0>

UPF8

UPF<7:0>

THIS BIT IS USED TO SFLECT THE DATA
LOADED INTO THE BA REGISTER

U<22>=1 BA<15:00=BUS RD<15:00>(REG)
U<22>=0 BA<15:00>=ALU<15:00>

BIT 48 (CLKBA) MUST BE ACTJVE T0
ALLOW CLOCKING INTO THE BA REGISICR.

THIS FOUR BIT FIELD (BUT BITS) IS USED

TO SPECIFY ONE OF 16 POSSIBLE MICRO-
BRANCH TESTS WHICH PROVIDES THE MECHANISM
FOR MODIFYING THE ROM ADDRESS SEQUENCE
GENERATED BASED ON THE PRESENCE OR
ABSENCE OF SPECIFIC CONDITIONS.

THESE FOUR BITS ARE USED TO SELECT
THE SPECIFIC BITS UScD TO ADDRESS A
GENERAL REGISTER.

SRS =1 USE IR<B:6> SOURCE REG BITS

SRD =1 USE IR<2:0> DEST REG BITS

SRBA=1 USE BA<3:0> CONSOLE (EXAM + DEP)
SRI =1 USE UK12:9> MICROWORD

THESE FOUR BITS SPECIFY WHICH GENERAL
REGISTER TO ACCESS IF °*SRI'' (U<13>)
IS ACTIVE .

U<12:09>=0000 RO
U<12:09>=0001 R1
U<12:09>=0001
U<12:09>=0001
U<12:09>=1111 R17

THIS BIT IS NOT STORED IN THE ROM BUT
IS A SEPARATE CONTROL SIGNAL THAT
PROVIDES THE MECHANISM FOR IMPLEMENT ING
AN EXPANSION ROM WHEN THE EIS/FIS
OPTIONS ARE INSTALLED - NOT IN THE
BASIC MACHINE.

THIS EIGHT BUT FIELD (NEXT FIELD) PRO-
VIDES A MEANS OF EACH MICROINSTRUCTION
TO SPECIFY THE ADDRESS OF THE NEXT
MICROWORD TO BE ACCESSED. THE CONTENTS
OF THIS FIELD MAY BE MODIFIED AS A
RESULT OF A MICRIBRANCH TEST BEFORE
BEING LOADED INTO THE ROM ADDRESS
REGISTER. (UPP<7:0>.

IT 1S THE COMBINATION OF THIS FIELD
AND THE BUT BITS U<21:17> THAT MAKE
IT POSSIBLE TO GENERATE VARIABLE ROM
ADDRESS SEQUENCES.

SEQ 0025
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THESE R BITS ARE UNIQUE IN THAT THEY
ARt ACTIVE (1) WHEN 'LOW'' IN CONTRAST
TO ALL OTHER BITS THAT ARE ACTIVE (1)

WHEN HIGH.

IE: UPF<7:0>=01010010 = ADDRESS 255

MICROWORD CONTROL SIGNAL TEST POINTS

KD11-A MICROWORD CONTROL SIGNALS (SH! OF 2)

PRINT
K2-8

K2:7
K?:ﬁ

SIGNAL NAME

CLKL1(1)

o

—

P o

—

(=]

~~
—Af\—.—io

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

ROM
E38-09
E38-10

UREG

DO3N2
DO3M2
DO3L2

SEQ 0026
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NOTES:
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KD11~A MICROWORD CONTROL SIGNALS (SH2 OF 2)
SIGNAL NAME

PRINT
KZ:S

KZ:‘.

K?_-}

KZ:?

-l
~
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S

IrXIrXIrIrIIrIrXIrIrXIrIrIrIrIrIxXrIrIrIrIrrrrrrxrrxrxxx
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73
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T

ROM

£22-09
£22-10
£22-11
E22-12
E23-09
E23-10
E23-1
E23-12
E26-09
E26-10
E26-11

UREG

CO3N1
co3mi
CO3L1
0341
co3L2

1. THE ROM TEST POINTS CORRESPOND TO THE m BEING READ

CUT AS DEFINED BY THE CONTENTS OF THE
2. THE UREG TEST POINTS CORRESPOND TO THE WORD BEING EXECUTED

AS DEF INED BY THE CONTENTS OF THE °

3.

"H'' (HIGH LEVEL) IS OBSERVED IF THE BIT IS PROGRAMMED

AS AT AND A 'L° (LOW LEVEL) IS OBSERVED IF THE BIT IS
PROGRAMMED AS A 'U°'' WITH EXCEPTION OF THE

BITS <7:0> WHEN OBSERVED AT THE OUTPUT OF THE ROM DIRECTLY.

"UPF*’ FIELD

IN THIS CASE THE BITS ARE STORED IN 1°S COMPLEMENT FORM.

SEQ 0027
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KD11=-A LOGIC PRINT SUMMARY

THE LOGIC CIRCUIT DESIGN USED TO IMPLEMENT THE KD11-A (PU
IS WELL ORGANIZED AND LOGICALLY PARTITIONED INTO FUNCTIONAL
AREAS ON THE FIVE MODULES(4 HEX AND 1 QUAD). EACH MODULE IS
IDENTIFIED FOR DOCUMENTATION PURPOSES BY A 'XN'' NUMBER AS
%E‘ETERI%L?EJTM EACH PRINT APPROPRIATELY ITENTIFIED WITHIN

M7231  DATA PATHS PRINTS K1-1 THRU K1-9
M723 WJORD (ROM) PRINTS 5-1 THRU K2-8
M723 IR DECODE PRINTS K3-1 THRU K3-9
M7234  TIMING PRINTS Ké&=1 THRU K4-6
M7235  STATUS PRINTS K5-1 THRU K5-8

THE FIRST PRINT IN EACH SET (KN-1) SHOWS THE PHYSICAL LAYOUT
OF THE MODULE AND INCLUDES A COMPONENT PARTS L]ST. THE LOGIC
EIEULR(T)&TIWING INTO FUNCTIONAL AREAS IS SUMMARIZED IN THE TABLE

SEQ 0028
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1162 rennen M7231 wennen
1143
1146 K1-2 DESCRIBES THE LOGIC AREAS THAT SUPPORT THE PRIMARY
1145 DATA PATH FACILITIES FOR BITS<03:00> THAT INCLUDES:

1. UNIBUS DATA RECEIVERS AND DRIVERS

2. REGISTER DATA BUS RECEIVERS
3. D' MULTIPLEXOR

4. 'B'' MULTIPLEXOR

5. 'D'' REGISTER

6. "B REGISTER

. ARITHMETIC LOGIC UNIT
8. 'BA"’ MULTIPLEXOR

K1-3 SAME AS THE K1=2 EXCEPT [T SUPPORTS BITS<07:04>
K1-4 SAME AS THE K1-2 EXCEP IT SUPPORTS BITS<11:08>

K1-5 SAME AS THE K1-2 EXCEPT IT SUPPORTS BITS<15:12>
AND ALSO INCLUDES*

1. "'COUT’® MULTIPLEXOR
2. 'D<C>'' CONTROL FLOP

K1-6 DESCRIBES THE LOGIC THAT SUPPORTS:

1. BUS ADDRESS REGISTER (8A)
2. UNIBUS ADDRESS LINE DRIVERS

K1-7 DESCRIBES THE IMPLEMENTATION OF :

1. INTERNAL ADDRESS DECODERS
2. 'D’" REGISTER DECODER

K1-8 DESCRIBES THE:

1. GENERAL REGESTERS (R0OO THRU R17)
2. GENERAL REGISTER ADDRESS SELECTION SWITCHES

K1-9 DESCRIBES THE:
1. KY11-D DATA DISPLAY AND SWITCH REGISTER

INTERFACES
2. CABLE CONNECTOR
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K2=2

K2-3

K2~4

K2-5

K2-6

Ke-7

K2-8

ranenn M72TD sennwnn
DESCRIBES TME:

1. UPP REGISTER BITS<03:00>
2. PUPP REGISTER BIT75<03:00>
3. MICROBRANCH CONTROL 'OR'* GATES BITS<03:00>

DESCRIBES THE:

1. UPP REGISTER BITS<08:04>
2. PUPP REGISTER B]T15<08:04>
3. MICROBRANCH CONTROL "OR'‘ GATES BITS<07:046>

DESCRIBES THE:

1. ROM W16:09>
2. UREG <16:09

DESCRIBES THE:

1. ROM U <28:17>
2. UREG <28:17>

DESCRIBES THE:

1. ROM U <40:29>
2. UREG <40:29>

DESCRIBES THE:

1. ROM U <52:41>
2. UREG <52:41>

DESCRIBES THE:

1. ROM U <56:53>
2. UREG <56:53>

3. EXPANSION ROM CONNECTORS

SEQ 0030
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K3-2

K3-3
K3-4

K3~5
k3-6
K3-7

K3-8

K3-9

vanner M72TT exvnne
DESCRIBES THE:

1. BUT MULTIPLEXOR
DESCRIBES THE:

1. INSTRUCTION REGISTER
2. IR DECODERS

DESCRIBES THE:

1. IR DECODERS
2. 'OVLAP'' DECODER

DESCRIBES THE:

1. MICRO BRANCH CONTROL LOGIC
DESCRIBES THE®

1. IR DECODERS (DISCRETE)
DESCRIBES THE:

1. MICROBRANCH CONTROL LOGIC
DESCRIBES THE:

;I Xﬁi‘“lu"c”o‘ﬁ%‘l"%ﬁf?gié XORS

3. “'CIN'' GENERATION LOGIC
DESCRIBES THE:

1. "'C"" AND "V'' BIT CONTROL LOGIC

SEQ 0031
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K4=2

Ké4=3

Ké&=4

K4=5

K4-6

renvee M723L evennn
DESCRIBES THE:

1. CPU CLOCK WITH ASYNCHRONOUS CONTROL LOGIC
2. PRIMARY REGISTER TIMING LOGIC FOR:

A. UPP AND PUPP REGISTERS
.. U REGISTER
C. INSTRUCTION REGISTER
D. B, D, AND BA REGISTERS
E. GENERAL REGISTERS ~ WRITE TIMING
DESCRIBES THME:
1. JAMUPP CONTROL LOGIC AND TIMING
DESCRIBES THE:
1. UNIBUS DATA TRANSFER CONTROL LOGIC
DESCRIBES THE:
1. BUS PRIORITY TRANSFER CONTROL LOGIC
DESCRIBES THE:

1. PRIORITY ARBITRATION LOGIC FOR 'BR'S'’
2. BUS TIMEOUT AND NO SACK TIMEOUT CONTROL

SEQ 0032
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K5<2

K5-3

KS -4

K5-5

K5-6

K5-7

K5-8

revere M7235 eennnn

DESCRIBES

1.
2.
3.

DESCRIBES

1.
2.

DESCRIBES

1.

DESCRIBES

1.
2.

DESCRIBES

1.

DESCRIBES

1.

DESCRIBES

1.

THE:

PROCESSOR STATUS REGISTER

PSW CONTROL

PSW BUS DRIVERS (UNIBUS AND RD BUS)
THE :

BRANCH INSTRUCTION DECODERS
"BUT'' DECODER (WORKING BUTS)

THE :
MISCELLANEOUS HISTORY AND CONTROL FLOPS
THE :

"B’ CONSTANTS GENERA(CTOR
TRAP VECTOR ADDRESS GENERATOR

THE :

CONSOLE CONTROL SWITCH INTERFACE

THE :

CONSOLE INTERFACE CABLE CONNECTIONS
THE:

POWER FAIL/AUTO RESTART CONTROL LOGIC

SEQ 0033
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1335 6.0 MAINTENANCE PROCEDURES

1336 cessssessssscccaes

1337

1338 6.1 INTRODUCT ION

it

1341 THE PROCEDURES OUTLINED IN THIS SECTION ASSUME THAT 'DBQEAA'’
1342 CAN BE LOADED INTO CORE AND STARTED. IF THE FAILURE MODE
1343 PREVENTS PROGRAM LOADING OR AFFECTS NORMAL POWER UP AND

1344 CONSOLE TIONS, THE TECHNICIAN MUST REVERT TO THE MANUAL
}3322 DEBUG AND CHECKOUT PROCEDURES CONTAIMED IN THE ‘BCPT'' DOCUMENT.
1347 THE FIVE MODULLS THAT COMPRISE THE KD11-A CENTRAL PROCESSING
1348 UNIT OF AN 11/40 SYSTEM CAN BE VIEWED AS CONSISTING OF TWO
1349 MAJOR INTERRACTING AND INTERDEPENDENT LOGIC AREAS AS DEPICT-
1350 BELOW:

1351

1352

1353 DATA IN wxeax

1354 *

1355 *

1356 v

1357 ' Y222 223222224 I T ITI T T TS

1358 ~ * . »

1359 * CONTROL 1333335533333 2 DATA *

1360 * SECTION  #<<<<<CCCLLLLCCR PATHS *

1361 * * N *

1362 ARARARNNRRRRA NS AANEANNRRANRAANEN

1363 »

1364 *

}3322 w22>DATA OUT

1367 THE DATA PATHS CONSIST OF A LOGICALLY INTERCONNECTED GROUP
1368 OF STATIC DATA FACILITIES (REGISTERS, MULTIPLEXORS, ALU'S
1369 ETC.) REQUIRED TO TEMPORARILY STORE., MODIFY, AND TRANSFER
1370 DATA ITEMS (16 BIT WORDS OR 8 BIT BYTES) ACCORDING TO THE

DESIGN SPECIFICATIONS FOR THE PDP11.

THE CONTROL SECTION SUPPLIES PREDEF INED SEQUENCES OF CONTROL
SIGNAL SETS TO ACTIVATE THE REQUIRED DATA FACILITIES WITHIN
THE DATA PATHS. IN THE KD11-A THESE CONTROL SIGNAL SETS ARE
STORED IN A READ ONLY MEMORY (ROM) AND GENERATED BY READING
gg;rwgﬂ SEQUENCE OF ROM WORDS FOR EACH OPERATION TO BE

THE SEQUENCE GENERATED BY THE CONTROL SECTION IS VARIABLE
AND DEPENDENT UPON THE INSTRUCTION OR LOGIC OPERATION
BEING EXECUTED. THERE ARE HUNDREDS OF THESE SEQUENCES POSS-
IBLE DEPENDENT UPON OF THE PROGRAM CODING.

"DBQEAA'" IS DESIGNED TO GENERATE ALL POSSIBLE M]CROINSTRUCTION
SEQUENCES AND COMBINATIONS OF DATA AND CONTROL SIGNALS. THE
INDIVIDUAL TESTS ARE LOGICALLY SEQUENCED AND STRUCTURED TO
?%Eg; AND [SOLATE PARTICULAR M]ICROPROGRAM SEQUENCES THAT ARE

b ek b b and cad b b b
JvEakan
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MICROPROGRAMMING / LOGIC INFORMATION

ALL OF THE TESTS DESIGNED TO TEST AND VERIFY A SPECIFIC INST-
RUCTION OR LOGIC OPERATION CONTAIN A MAINTENANCE MHEADER IN THE
LISTING AT THE BEGINNING OF THE TEST, THIS HEADER PROVIDES THE
TECHNICIAN WITH DETAILED MICROPROGRAMMING AND LOGIC INFORMATION
RELATIVE TO THE INSTRUCTION OR LOGIC OPERATION BEING TESTED.
THIS SECTION OF THE DOCUMENT DESCRIBES THE FORMAT AND CONTENT
OF THIS INFORMATION AND SUGGESTS WAYS THAT THE TECHNICIAN

MAY USE IT TO ISOLATE FAULTS TO THE FAILING MODULE OR IC.

INFORMATION FORMAT:

THE MAINTENANCE HEADER SHOWN BELOW IS FOR THE TEST THAT
VERIFIES THE OPERATION OF THE INSTRUCTION:

‘DECB  1(SP)*’

WHERE: 1)THE INITIAL CONTENTS OF THE STACK WORD IS 000000
2)THE DEC (DECREMENT) MODItIES THIS TO 177400 (DEC OPD BYTE)

HEADER:
+MICROPROGRAMMING / LOGIC INFORMATION

:ROM SEQ: £166,261,262,267.,237.270,222.,253.075,374.375,
0161 FC 1.3.9.8

:ACT BUTS: 3700041100,166 7/ 1701661262.262 / 3302661220.,237
34(2373220.222 7 1603743016.016

SEXEC: [222]ALUC=LHHHH :[375] D=177400

. CODES: [253]SPS=1, [275]1SPS=3 / N:C = 1000

:SYNC: B0OSJ2 (=) T = 4.0 USEC

JKEY SIG: K3-3 DM=6 L / K3~4 DEC L 7/ K3-6 BYTE INSTR H

K3-7 ODD BYTE L
1) ROM SEQ ENTRIES:

THIS LISTS THE ROM ADDRESS SEQUENCE THAT MUST BE GENERAT
ED TO PROPERLY EXECUTE THE INSTRUCTION. 17 BEGINS WITH
THE FIRST ROM WORD AFTER FETCH AND INCLUDES ALL MICRO-
WORDS UP TO THE BEGINNING OF THE NEXT FETCH. THIS IS

THE SEQUENCE THE TECHNICIAN SHOULD OBSERVE WHEN CLOCK-
ING THE ROM USING THE KM-11 MAINTENANCE MODULE. IT ALSO
INCLUDES A LIST OF THE FLOW CHART NUMBERS TO REFER TO

TO OBTAIN THE DETAILS OF EACH MICROWORD.

2) ACT BUTS (ACTIVE MICROBRANCH TESTS) ENTRIES:

SEQ 0035
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3) EXEC

THIS IS A LIST OF ONE OR MORE ENTRIES THAT INDICATE
ALL THE MICROBRANCHES THAT OCCUR DURING THE SEQUENCE.
EACH ENTRY CONSISTS OF FOUR OCTAL NUMBERS AND EACH
SEPARATE ENTRY IS DELIMITED BY A '/''., THE NO.S ARE
INTERPRETED AS FOLLOWS:

A) THE FIRST NO. IS THE OCTAL CODE OF THE
BUT (UBF <4:0> FIELD)

B) THE SECOND NO. (IN BRACKETS) INDICATES
THE ADDRESS OF THE WORD CONTAINING THE BUT

C) THE THIRD NO. INDJCATES Ti€ ENCODING OF THE
NEXT FIELD (UPF <7:0>). THIS IS THE BASE
ADDRESS THAT MAY OR MAY NOT BE MODIFIED BY
THE MICROBRANCH TEST,

D) THE FOURTH NO. INDICATES THE RESWLT OF THE
M]CROBRANCH MODIFICATION. BY COMPARING THIS
NO. WITH THE NEXT FIELD IT IS POSSIBLE TO
DETERMINE WHICH MICROBRANCH CONTROL SIGNALS
;lEJ&TE SECEASSERTED TO OBTAIN THE PROPER ROM

THE KEY TO GENERATING THE PROPER MICROINSTRUCT]ON
SEQUENCE IS WHAT THE 'BUT'' DOES TO GENERATE THE
MICROBRANCH CONTROL SIGNALS (K3-2 BUBC<5:0>).

FROM THE ''ACT BUTS'' INFORMATION THE TECHNICIAN CAN
QUICKLY DETERMINE WHICH OF THESE SIGNALS MUST BE
ACTIVE TO GENERATE THE PROPER ROM SEQUENCE.

FOR EXAMPLE THE ENTRY: 37[0041100,166

INDICATES THAT THE BUT37 IN LOC 004 MUST MODIFY THE
ROM ADDRESS IN SUCH A WAY THAT THE 100 (NEXT FIELD)
GETS CHANGED TO A 166. THIS MEANS THAT WE MUST SOME-
HOW "DR'' IN A 066 WITH THE BASE ADDRESS OF 100. THIS
1S DONE BY GENERATING THE FOLLOWING CONTROL SIGNALS:

K3-2 BUBC5, BUBC4, BUBC2, AND BUBC1

ALL OF THESE SIGNALS CAN BE OBSERVED AT THE OUTPUT
OF THE 'BUT MUX'' ON THE K3-2 PRINT. IT IS IMPORTANT
THAT THEY BE OBSERVED WHEN THE PUPP=004 WHIC IS

THE WORD CONTAINING THE BUT37.

SINCE OVER 50X OF THE LOGIC FAULTS THAT CAN OCCUR

IN THE KD11-A WILL MANIFEST THEMSELVES BY CAUSING

AN INCORRECT ROM SEQUENCE TO BE GENERATED, THIS
INFORMATION PROVIDES THE TECHNICIAN WITH A CONVENIENT
(SJ@:}ING POINT TO PROCEED TO ISOLATE THE FAULTY COMP-

ENTRIES:
THESE ENTRIES DESCRIBE TWO IMPORTANT MICROWORDS.
A) THE WORD THAT EXECUTES THE INSTRUCTION

SEQ 0036
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1502 B) THE WORD WHERE THE RESULT MAY BE OBSERVED
1503 IN THE DATA DISPLAY ON THE CONSOLE

SEQ 0037
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6.3

THE FIRST ENTRY INCLUDES A ROM ADDRESS THAT CONTAINS
THE MICROINSTRUCTION THAT EXECUTES THE INSTRUCTION
AND INCLUDES THE REQUIRED STATE OF THE ALU CONTROL
SIGNALS TO PERFORM THE CORRECT OPERATION ON THE DATA
AS DESCRIBED BELOW:

ALUC = ALU M,S<3:0> = LHHHH
WHICH MEANS THE LOGIC LEVELS SHOWN BELOW MUST EXIST:

K3-8 ALUM L

K3-8 ALUS3 H
K3-8 ALUSZ H
K3-8 ALUST H
K3-8 ALUSO H

THE SECOND ENTRY SPECIFIES THE ROM ADDRESS WHERE THE
RESULT IS DISPLAYED IN THE CONSOLE DATA DISPLAY.
IN THE EXAMPLE SHOWN WITH THE ROM AT PUPP=375 THE
DATA DISPLAY ON THE CONSOLE SHOULD CONTAIN A 177400.

4) CODES ENTRIES:

THIS ENTRY SPECIFIES THE SPS CODES USED TO ALTER THE
FLAGS AND THE ROM WORDS THAT CONTAIN THESE CODES.
WHERE APPLICABLE IT ALSO SPECIFIES HOW THE CCDES
SHOULD APPEAR AFTER THE INSTRUCTION. IN THE EXAMPLE:

N:C = 1000 MEANS THE THE ‘N’ BIT IS SET AND
THE "7',"V'’, AND ''C"* BITS ARE CLEAR.

5) SYNC ENTRIES:

THIS INFORMATION CONTAINS A BACKBOARD PIN NO. THAT
MAY BE USED TO SYNC DURING A SCOPE LOOP, THE SCOPE
TRIGGER SLOPE (=) TRAILING EDGE TO USE, AND THE
APPROXIMATE SETTING OF THE HORIZONTAL SWEEP LENGTM.
THIS INSURES THAT WHEN LOOPING ON A TEST, ONLY

THE AREA OF INTEREST (THE TEST INSTRUCTION) IS
DISPLAYED. THIS MINIMIZES THE POSSIBILITY OF LOOKING
AT SIGNALS AT THE ‘WRONG TIME''.

6) KEY SIGNALS:
THIS ENTRY CONTAINS A LIST OF UNJQUE SIGNALS THAT
MUST BE ACTIVATED TO PROPERLY EXECUTE THE OPERATION
UNDER TEST. THIS ALSO HELPS TO POINT THE TECHNICIAN
TO THE KEY FUNCTIONAL AREAS OF LOGIC IN THE PRINT SETS.

KM11 MAINTENANCE MODULE

A. PURPOSE
THE KM11 MAINTENANCE MODULE OPTION PROVIDES THE TECH-

SEQ 0038
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1560 NICIAN WITH A MECHANISM FOR SINGLE CLOCKING THE kD11-A MICRO-
1561 PROGRAM. IT ALLOWS HIM TO VERIFY THAT THE PROPER ROM SEQUENCES
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ARE BEING GENERATED AND ALSO TO 'FREEZE'' THE ROM AT ANY ADDRESS
AND CHECK THE CONTROL AND DATA PATH SIGNALS THAT SHMOULD BE
ACTIVE FOR THE PARTICULAR MICROMWORD BEING INVESTIGATED.

8. BASIC COMPONENTS

1. w130

c. w13

SINGLE HEIGHT MODULE THAT CONTAINS THE IND-
ICATOR DRIVERS FO THE W131 AND ALSO DOUBLES AS
A MODULE EXTENDER FOR THE W131. WHEN INSTALLED
IT PLUGS INTO SLOT "¥1'° IN THE XD11-A BA(CK~
PLANE WHICH [S PREWIRED TO ACCEPT THE KM11,

SINGLE MEIGHT MODULE THAT CONTAINS THE INDICATOR
LAMPS AND CONTROL SWITCHES WITM FILTERS. I7
PLUGS INTO THE W130 WHEN INSTALLED.

3. KD11-A OVERLAY (5509081-0~12)

C. INDVICATORS

PUFP<08:00>

BUPP<08:00>

<T ,N:(>

MSYN

SSYN

A PLASTIC ETCHED OVERLAY THAT DEF INES THE IND-
ICATORS AND SWITCHES ON THE W131.

NINE INDICATOR LAMPS THAT DISPLAY THE CONTENTS
OF THE PUPP (PAST M]CROPROGRAM POINTER). THEY
INDICATE THE ADDRESS OF THE MICROWORD THAT IS
CURRENTLY STORED IN THE 'UREG'' (THIS WORD IS
EXECUTED ON THE NEXT CLOCK PULSE)

NINE INDICATOR LAMPS THAT DISPLAY THE CON.ENTS
OF THE 'UPP'’' (M]CROPROGRAM POINTER).THEY IND-
ICATE THE ADDRESS OF THE MICROWORD THAT IS
CURRENTLY BEING READ OUT OF THE ROM, TMIS
MICROWORD IS LOADED INTO THE UREG ON THE NEXT
CLOCK AND THE CONTENTS OF THE UPP GETS TRANS-
FERRED INTO THE PUPP,

FIVE INDICATORS THAT DISPLAY THE STATE OF THE
FOLLOWING PSW FLAGS:

ITO. BIT
‘W' BIT
I7.l 811
.v.l BIT
llcl. 817

A SINGLE INDICATOR THAT DISPLAYS THE STATE Of
BUS MASTER SYNC.

A SINGLE INDJCATOR THAT DISPLAYS THE STATE OF
BUS SLAVE SYNC.

NOTE :

THE STATE OF ALL INDICATOR LAMPS IS
DEF INED AS FOLLOWS:

SEQ 0040
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1618
1619
1620

"ON'’ (1), ASSERTED, ACTIVE
"OFF"  (0), NEGATED, INACTIVE
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1621
1222_% D. SWITCHES
1624 MCLK ENAS WHEN ACTIVE THIS SWITCH DISABLES THE INTERNAL
1625 PROCESSOR CLOCK AND ALLOWS TOGGLING A MAINT
}2229 ENTANCE CLOCK USING THE 'MCLK'' SWITCH.
1628 MCLK WHEN ACTIVATED (ON~OFF SEQUENCE) THIS SWITCH
12233 . GENERATES ONE CLOCK PULSE TO THE KD11-A.
1631 MSTOP " WHEN ACTIVE THIS SWITCH ENABLES TURNING OFF THE
1632 PROCESSOR CLOCK WHEN THE CONTENTS OF BUPP<8:0>
1633 MATCHES THE ADDRESS CONTAINED IN SR<8:0> IN
1634 THE CONSOLE SWITCH REGISTER. WHEN THE CLOCK
1635 STOPS. THE CONTENTS OF THE ROM ADDRESS SELECT-
1636 ED BY SR<8:0> IS STORED IN THE 'UREG ' AND THE
}2% ADDRESS ITSELF CONTAINED IN THE 'PUPP'".
1639 NOTE :
1640
1641 ALL SWITCHES ARE INACTIVE WHEN POSITIONED
1642 TGWARD THE INDICATOR DISPLAY ON THE W131.
1643 AN "'ARROW ' ETCHED ON THE OVERLAY SIGNIFIES THE
1644 DIRECTION OF THE ACTIVE POSITION.
1648 E. TYPICAL OPERATING PROCEDURES
}223 1. INSTALLATION
1650 A) TURN OFF ALL POWER TO THE KD11-A
1651 B) SLIDE OUT THE KD11-A FROM THE CABINET
1652 C) OPEN THE HINGED COVER ON THE LEFT SIDE
1653 D) PLUG THE W130 INTO SLOT F1
}ggg E) PLUG THE W131 INTO THE W130 (WITH OVERLAY ATTACHED)
1656 rnesnnsansCAUTJONT st nnan
1657
1658 INSURE THAT THE HINGED COVER IS SECURED PROPERLY TO PREVENT
1659 IT FROM SWINGING FORWARD AND SHORTING THE PRINTED CIRCUIT
}22? ETCH ON THE BACK OF THE W131.
1662 D) PLACE ALL THREE SWITCHES ON THE W131 TO 'OFF'"
1663 E) TURN ON THE KD11-A POWER AND LOAD AND START
;2215. THE ‘DBKDAA'* DIAGNOSTIC.
1229 2. OPERATION
1668 A) ESTABLISH A SCOPE LOOP ON THE FAILING TEST
1669 8) CONSULT THE LISTING FOR THAT TEST TO DETERMINE
1670 IF THE SCOPE SYNC INSTRUCTION IS A SET OR CLEAR
1671 CONDITION CODES AND SET UP SR<8:0> ON THE
}gg CONSOLE AS FOLLOWS:
1674 SET CODES SR<B:0> = 352
1675 CLR CODES SR<B:0> = 351
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SEQ 0043
1677 () PLACE THE "MSTOP'' SWITCH IN THE ACTIVE POSITION,
1678 THE CLOCK SHOULD STOP AND FREEZE THE ROM WITH THE
;lggg ADDRESS OF THE FIRST MICROWORD USED TO FETCH THE

TARGET INSTRUCTION CONTAINED IN THE ‘UPP'' REG.
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6.4

D) PLACE THE 'MCLK ENAB'' SWITCH ON AND THE "MSTOP'’
SWITCH OFF,

E) NOW YOU ARE READY TO 'TOGGLE'' THROUGH THE ROM
SEQUENCE FOR THE TEST INSTRUCTION USING THE "M(CLK'’
SWITCH TO LOCATE AND ISOLATE THE FAILING MICROWORD.
EACH TIME THE ‘MCLK'' SWITCH IS TOGGLED THE CONTENTS
OF THE "BUPP'' AND 'PUPP'’ INDICATORS SHOULD CHANGE
TO INDICATE THE ROM SEQUENCE BEING GENERATED.
COMPARE THIS SEQUENCE WITH THE CORRECT SEQUENCE
INDICATED BY THE MAINTENANCE HEADER INCLUDED IN THE
PROGRAM LISTING.

UPP MATCH MAINTENANCE FEATURE

THERE IS A VALUABLE HARDWARE MAINTENANCE AID BUILT
INTO THE KD11-A LOGIC THAT PROVIDES THE TECHNICIAN WITH A
METHOD OF ANALYZING THE ROM SEQUENCES BEING GENERATED.
IT 1S CONTAINED ON THE K1 MODULE AND CONSISTS OF A COMP-
ARATOR CIRCUIT (K1-9 PRINT) THAT ALLOWS TWO UNIQUE LOGIC
SIGNALS TO BE GENERATED AS A FUNCTION OF THE ROM ADDRESS
CONTAINED IN THE ‘UPP'" AND THE SETTING OF THE CONSOLE SWITCM
REGISTER SR<8:0>.

AN ANNANTRNRY

SR<B:> ~=~=>% MAT(CH *===> UPP MATCH H
* CIRCUIT ®
BUPP<B:0>=~>» *~—=> P MATCH L

ARRARNANNANNNNN

UPP MATCH H THIS SIGNAL IS ASSERTED WHENEVER A MATCH OCCURS
BETWEEN THE CONTENTS OF THE 'UPP'' AND THE (ONT-~
ENTS OF SR<8:0>. IT CAN BE OBSERVED ON BACK~-
PLANE PIN CO4L2 AND IS USEFUL FOR DETERMINING
IF AND WHEN A SPECIFIC ROM WORD IS ACCESSED
DURING A PARTICULAR ROM SEQUENCE. IT MAY BE USED
AS A SCOPE SYNC TRIGGER OR AS A REFERENCE SIGNAL
FOR INVESTIGATING ADDITIONAL COMTROL SIGNALS
THAT SHOULD OCCUR DURING A SPECIFIC MICROWORD.

P MAT(CH L THIS SIGNAL WORKS IN CONJUNCTION WITH THE
"MSTOP'* SWITCH ON THE KM11 MAINTENANCE MODULE
TO STOP THE CLOCK AND 'FREEZE'' THE ROM AT A
SPECIFIC ROM ADDRESS. AS DESCRIBED IN PARA,
6.3 (EQ), IT IS USEFUL FOR INITIALLY STOPPING
THE ROM AT THE CORRECT POINT PRIOR TO SINGLE
CLOCKING ROM SEQUENCES.

SEQ 0044
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};%9 7.0 FLOW CHARTS
1738 7.1 FUNCTIONAL FLOW
1739
1740
1761 TEANNRNERPERPNRNAN

1762 * BAS](C .

1743 >>>>>>>>% INSTRUCTION +

1764 « TESTS (BIT) »

1745 221212222 2T

1766 l

1747 I

1748 1

1749 (22132222172 2T 12T

1750 * COMPREHENSIVE «

1751 * INSTRUCTION =

1752 * TESTS (CIT)  #>>>>>>>y
1753 AR NAR AR RRNEN
1754 |

1755 1

1756 1

1757 ARRNAREREREENRERNSE

l
I
)|
I
|
I
)
)|
|
I
|
)|
}
1758 )| * COMBINED .
I
I
)|
I
l
I
I
I
)|
I
l
I
l

1759 * INSTRUCTION »

1760 * EXERCISER(IEX)#>>>>>>>

1761 e

1762 1

1763 )|

1764 |

1765 ERRARNAREREERANAN

1766 *« END OF PASS +

1767 « SERVICE 3333333V

1768 CRRRRRETERSERANNS Vv

1769 I v

1770 I v

1771 €CCLLLLLLLLLLLCLL )

1772 RN RNRRNNAASRNSY

i - -
* T T .

1775 . UTILITIES .

1776 RNt RAVERRIRRERES

1777

CCCgCggCLCCcCcLCLC
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7.2 SUB=FUNCTIONAL FLOWS

A. BASIC INSTRUCTION TESTS SECTION

LA AAA R 2422 ]] ] )

"BIT'' STARTUP «
* SET UP STACK »
POINTER AND =
INIT FLAGS AND®
* COUNTERS. .

LA A2 A2 2R 2] R ]

)|
1

. ®

T10001-T0006

L R T R A LI
* SIX BASIC TESTS TO VERIFY THE =
+ BNE ,BEQ, AND BPL INSTRUCTIONS «
* FOR BOTH THE ‘"1'' AND '0'' STATE»
* OF THE ‘7' AND 'N'' FLAGS. *

LAl ds Rl i 2 2 X220 )

I
10007-70017 I
1320332242323 232323224822323123 213322227
*+ NINE BASIC TESTS OF THE MOV, +
* (MP. AND MOVB INSTRUCTIONS AS *
* THEY ARE USED TO CLEAR THE  +
* MISSED TEST TABLE. .

AAAAANRNRAN AN EAANNA AN ANNNAA AR d

1
122322222322 2232238 2223272323223 7]
* ROUTINE TO CLEAR THE MISSED
* TEST TABLE - BEGIN FLAGGING *
* EACH TEST ENTERED STARTING  +
« WITH 10020 .

FAARANAARRNARAARARRANNARNRNRN SN ANEN

1
10020-70035 1
AN NN AT RN RN AR RARANRNNRANR
* FOURTEEN BASIC TESTS OF THE «
* SINGLE OPERAND INSTRUCTIONS IN'
* THE FORMATS USED BY THE
« UTILITIES (TST,COM,INC,DEC, CLR'
* AND ASL/ROL)

t*ttittttttt'ttlﬁl'tttttt..t..'!i

I
10036-T0041 I
1 2324324220323 222222233 2223238232222
* FOUR BASIC TESTS OF THE TSTB +
* INSTRUCTION FOR BOTH EVEN AND *
* ODD ADDRESSES.

ttttttttiit'tttit.ﬁtttiitlttﬁtt't

I
10042 1

L4402 2220222222322 2322

* BASIC TEST OF THE DECB INSTR- »

SEQ 0046
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SEQ 0047
1834 * UCTION IN ADDRESS MODE 6 .
1835 * USING THE STACK POINTER. .
1836 A AL AR AR A X A I I R S
1837

|
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\

l
T0043-10062 |
L I LI
* SIXTEEN BASIC TESTS TO VERIFY «
* THE MOVE INSTRUCTION IN THOSE «
* FORMATS USED BY THE UTILITIES «

TERNAANEINCNRANANNARNANANNCARORNY

|
T100063-T0066 1
AN AN E NI AN IR EANENNAANA RN O NS
* FOUR BASIC TESTS OF THE COMP- »
* ARE INSTRUCTION IN THOSE FORM-+
* ATS USED BY THE UTILITIES *

AN AN AT AN ANNN RN AN CANANS

1
T10067-T0074 |
L L S R LR LT
v SIX BASIC TESTS OF THE LOGIC »
* INSTRUCTIONS (BIS,BIC.BIT) AS »
* USED BY THE UTILITIES. x

AERAAANAAE AR NANANANANAREAANRSITOARY

I
T0075-10076 1
AR AN RN TSI AN RN AN NN ENNAANINTARR
* TWO BASIC TESTS OF THE ADD *
* INSTRUCTIONS AS IT IS USED BY «
~ THE UTILITIES. *

REXAARAARNRAANAANANNANRANANANRANAONS

I
10077-10103 1|
1222024002303 2238223 2221233223332 23
* FOUR BASIC TESTS OF THE (MPB »
* INSTRUCTIONS USING BOTH EVEN «
* AND ODD ADDRESSES. .

AEARR AR AN AN NANRNNANRARNNAANONS

I
T0104-T0123 I
AN RN RRR AN RRARA N ICNARNNANNE NS
~ SIXTEEN BASIC TESTS OF THE *
* MOVB INTTRUCTION USING BOTH «
* EVEN AND ODD ADDRESSES AND IN «
* ALL ADDRESS MODES USED BY THE »
+ THE UTILITIES. *

LA 8222 Rd 2224022203212 2 222220027

|
T0124-T0125 |
AR AR AN NN NN N AN RARRNN NN
* TWO TESTS TO VERIFY THE BASIC «
* RTS/JSR INSTRUCTIONS AS USED
* IN THE UTIL"YIES. *

AARAARNANENN O N URAANRANARAANNANNIAREY

)|
T10126-10127 1

13282020300 4d2302823032203 233 822382

* TWO BASIC TESTS OF THE RT] *
* INSTRUCTION, *

SEQ 0048
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SEQ 0049
1894 Y T T e s e aa I T
189S

l
1896
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I

T0130-70137 1
LTI
* EIGHT BASIC TESTS OF THE VAR- «
* JOUS TRAP TYPE INSTRUCTIINS «
* TO VERIFY THAT THE UTILITIES
* (AN BE CALLED VIA THE TRAP .
* MECHANISM. (IOT,TRAP_EMT, AND «
RSYD INSTR AND BUS TIMEOUT *
* TRAPS) '
*

AARRA AN AN NN NN NN NN S

»

1
T0140-T0144 1
L AR A R4t 222 s 222
* FIVE BASIC TESTS TO VERIFY THE=
* DL11 INTERFACE USED TO REPORT «
* ERRORS. THE MAINTENANCE MODE =
* FEATURE IS USED TO TURNAROUND +
* AND CHECK AN ALL 1'S ALL 0'S »
+ SEQUENCE. *

AARANR AN AN AN AN RN AR AN

1

RN RNARARARAR
* ENTER THE "'CIT"' «
* SECTION »

1222044222802 20 82

SEQ 0050
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1924
1925
1926
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1930
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1936
1937
1938
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B. COMPREHENSIVE INSTRUCTICN TESTS SECTION

TR RNORANAOOANAAY

« FROM 'BIT'" SEC#
1242222232233 32%3
i

1 4434243322223 2232122333312 ¥ X
* START-UP ROUTINE FOR THE "CIT''s
« (COMPREMENSIVE INSTRUCTION
« TESTS SECTIONS. THE FOLLOWING:w
* FUNCTIONS ARE PERFORMED: .
» 1) SET UP REQUIRED VECTORS
« 2) CALL SUBROUTINE TO SET =
. BITS IN 'OPTION'' TO IND~ *
. ICATE INTERNAL OPTIONS *
. FOUND . .
® *
| 4 %
* |
| ]
| 4 ®

»

3) PRINT PROGRAM NAME

4) PRINT OPTIONS FOUND

5) CLEAR THE PSW AND INIT-
THE ''SCOPE LOOP'' RETURN

AAXRAAANENRARRANANRNNANRANNAN RS

I

T0145-T70146 )|
AN EE RN AN RAA NN AR
* TWO QUICK VERIFY TESTS OF THE «
* BASIC CONDITJIONAL BRANCHES *
+ (BM] BEQ,BVS,BCS) FOR BOTH *
* THE ""1'° AND "0°' STATE OF THE «
* PERTINENT PSW FLAG. b
*

LA A2 A2 daddddd 2t st iisisatislisd ]

I

10147-70223 I

1 33 2824280238242 3413313133 34132222
* FORTY-FIVE LOGICALLY SEQUENCED*
« TESTS TO VERIFY ALL THE BRANCHw
» INSTRUCTIONS FOR ALL PERTIN-
« ENT COMBINATIONS OF THE PSW  w
~ FLAGS, THESE TESTS FOCUS ON +
* THE BRANCH MICROROUTINES ON *
* FLOW CHART 7 AND THE BRANCH +
® L]
* %*
® L]

INSTR DECISION LOGIC ON THE
K5-3 PRINT.

ARANAANC AR ARRAAAANRNARANRANRRERR

I
10224-T0227 |

(2284282038 d80d00380323 2383833322322 228
* THESE FOUR TESTS VERIFY THE «
« SXT INSTR, IN MODE 0, THEY  «
« FOCUS ON THE (SXT+DMO) MICRO- «
* ROUTINE ON FLOW CHART 8 *

AR AR AR AR AN ANNAANRNNRARANNS

I

SEQ 0051
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'10230-10233 I

1 242 2220220322 22 aldl dldddldd] )

THESE FOUR TESTS VERIFY THE =
SXT INSTR. IN MODE 1 MND 2. *
THEY FOCUS ON THE (SXT'-DN)) *
MICR TINE ON FLOW CHART 8 «
AND THE BUT33 IN ROM LOCATJIONS®
260 AND 266 ON FLOW CHART 3 =

LAAA R Al d R dd it el ddlidsddd]] )

I
T0234-70235 1
Ty
+ TWO TESTS TO VERIFY THE SWAB
* INSTR. IN MODE O. THEY FOCUS =
* ON THE (SWAB*DMO) HICWI"'
* ON FLOW CHART 7.

Qttttttt"i".Qﬁ.'t.'.'...".'..'

LR BN B BN 2N J

1
T0236-10237 I
AR RN E RN NN NTNEANND
* TWO TESTS TO VERIFY THE SWAB «
+ INSTR. IN MODE 1. THEY FOCUS
* ON THE (SWAB) MICROROUTINE ON «
* FLOW CHART 9 *

AARNARARBNEARATRAAANNARNAANNNACANNCAN

1
T10240-T0243 I
AR TR TENARANANANANENANO N
+ FOUR TESTS TO VERIFY THE NEG «
t INSTR. IN MODE O THAT FOCUS ON+
* THE (SOPMORE*DMO*NEG) MICRO-*
* ROUTINE ON FLOW CHART 7. *

AANARAN RN AR AN ANANRAANARANSARNANORS

I

1024410247 I
132232234223 d323dd0 208220828220 20323¢43224213:
* FOUR TESTS TO VERIFY THE NFG
« INSTRUCTION IN MODE 1 THAT  +
« FOCUS ON THE [(SWAB+SOPMORE) *
«' *~DMO*NEG] MICROROUTINE ON  +
« FLOW CHART 9. .
®

AAANAAANRAN AN AN RANAANRERAAANANN

1
10250-T0273 I
AAANAANCTRRENNRANYAARNAANNRNANNANREY
* TWENTY TESTS THAT VERIFY THE =
* ROR/ASR INSTRUCTIONS THAT *
*FOCUS ON THE (ROTSHF) MICRO- =«
* ROUTINES ON FLOW CHART 9. BOTH+
* WORD AND BYTE OPERATIONS ARE =«
« TESTED FOR BOTH EVEN AND O0DD «
* ADDRESSES. *

ANAARNAN TN REANAANANRARNANRANSAAARAGR

1

SEQ 0052
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102746-T0323 I
2222222221323 X212 121Xy
TWENTY FOUR TESTS THAT VERIFY
» ALL SINGLE OPR. INSTR. OTHER
* THAN SXT,SWAB,NEG.ASR ROR, OR
« JMP, THEY FOCUS ON THE MOOE 0
* CASE AND THE M]CROROUTINE

* (SOPMORE *DMO*-NEG) ON FLOW

« CHART 7.

VAAAANENNN NN EANNRNNONGANNNOROOROCTSY

L AN BN BB B BN ¥

I
10324-10353 I
(A A a4 342231132222 11312121 Y1
TWENTY FOUR TESTS SIMILAR TO
* THE PREVIOUS GROUP EXCEPT .
THEY MANDLE THE NON MODE 0
CASE FOCUSING ON THE (SOPMORE *
|
L |
*

»

*

* +SWAB) *~NEG*-DMO M]CROROUT INE
* ON FLOW CHART 9
L]

LA AR AR ARRddd 2R dd] dl i )]

I
10354-10370 I
ANNRANC OO NN R AN AN ONNORNED
THIRTEEN TESTS USING THE CLR
* AND NEG INSTRUCTIONS TO VERIFY+
« THE BYTE MICROROUTINES THAT
* SUPPORT SINGLE OPERAND INSTR- +
« UCTIONS FOR BOTH EVEN AND ODD +
* ADDRESS CASES. .

AEAACNE RN AN RNANNANNAAANRANNANNO NS

|
T0371-T0417 1
AN NN I NN AN AN AT NEANAN SR NN
* TWENTY THREE TESTS THAT USE »
+ THE ADD INSTRUCTION TO VERIFY «
* THE SOURCE AND DESTINATION .
* MICROBRANCHES ON FLOW CHARTS »
v 2 AND 3, *

(242223223232 dd2d i id28222 22223232

I
T0420-T0427 I
1822220220230 33 2328333382333 232X2202)
* EIGHT TESTS THAT VERIFY THE «
* XOR INSTRUCTION FOR BOTH THE
« MODE O AND 1 CASES. .

122200084020 0d2023 0230020122 32d20¢0]

I
10430~ 70444 I
1 22 2443043343 242123032323 3233233222221
« THIRTEEN TESTS THAT VERIFY THE+
* M]CROWORDS UNIQUE TO THE SUB- +
* TRACT INSTR. FOCUSING ON ROM +
* LOCATIONS 363,370, AND 365.

ERAANARENE A NN NANNNNNANRANNNERR O N

I

»

SEQ 0053
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7044570452 I

(A2 NS 2422234322322 22232212 X2
SIX TESTS USING THE NEG INSTR-»
* TO VERIFY FETCH TO DESTINATION®
* M]CROBRANCHES FOR SINGLE OPER-*
e ERAND INSTRUCTIONS USING DM2 =
|
]

THRU DM/, *

LA A A a2l Al dd R0 22 2R ] ]

I

10453-T0536 I
\ AR AAAA2d2202223232 222122222
« FIFTY TWO MOVE INSTRUCTION  +
« TESTS THAT FOCUS ON ALL THE +
* POSSIBLE MOV MICROINSTRUCTION *
* SEQUENCES ON FLOW CHART 4 AND +
* ALL MICRBRANCHES ENTERING AND +
EXITING THIS SHEET. .

L]

LAARAAAARALAR ARt s R R dd ] ]]

»

I
T0537-T0602 |
AN RN NN NN AN RN ON O RN RN NS
* THIRTY SIX TESTS THAT VERIFY »
~ THE BIS,BIC.BIT, AND (MP INSTRe
* UCTIONS IN ALL SOURCE AND DEST*
* MODE COMBINATIONS FOR WORD OPSe

AARAA R AR RN R NN AN AN NS

I
T10603-T0616 |
T T e T Y ST L L Rt
* TWELVE TESTS THAT USE THE BIS »
* INSTRUCTION TO VERIFY THE .
* BYTE MICROROUTINES THAT SUPP- »
* DOUBLE OPERAND INSTRUCTIONS »
* FOR BOTH THE EVEN AND ODD CASE*

NAEANAANANTENENAAANRNARRNANNANRCATANRY

1
T10617-T0634 1
AN T AN AR AN NN ANRRANNNNRNANRANS
* FOURTEEN TESTS THAT VERIFY THE*
* JMP MICROUTINES ON FLOW CHART »
* 5 AND ALL MICROBRANCHES WITH- +
* WITHIN THESE ROUTINES. *

ARXAARARAARAREANANAANNNRAANARNCANRER

I
TO635-T0647 I
EEARAR RN E AT NN REAARA AN NORNRANS
* TEN TESTS TO VERIFY THE JSR »
t MICROUTINE ON FLOW CHART 5 AND®
* ALL MICROBRANCHES INTO THIS »
* ROUTINE. *

AAAAAN NN NN R ANANANNNRANNAANRACARAS

I
T0647-T0654 |

ACRANARATENAREANAANANRNANNANRGEAN AR

* SIX TESTS TO VERIFY THE SOB +
% INSTRUCTION FOCUSING ON THE »

SEQ 0054
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2143 * MICROROUTINES ON FLOW CHART 7 o
2144 * BOTH THE BRANCH AND NO BRANCH e
2165 * CASES ARE TESTED. .

211’0 \AARALAALAA AR RS20 ] ]
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T0655-70656 |

LA A RARARA 22222223 X 2 2222 X2
* TWO TESTS TO VERJFY THE RTS +
*» MICROROUTINE ON FLOW CHART 6 +

RENANRANN RN R RNN R NN RN NNNRRREND

|
T10657=-T0660 I
TeNNRRRIRTERRRRRRRRNNRANINNNORO NG
* TWO TESTS TN VERIFY THE RTT »
* MICROROUTINE ON FLOW CHART 6 »

RN AANARNNANNRANNRNANNANANNNANRORANNSY

|
T0661-T0662 1
L e L L L LI
* TWO TESTS TO VERIFY THE MARK »
* MICROROUTINE ON FLOW CHART § «»

ARAREREAENRANEANNANOEARNONANAARANS

|
T0663-T0667 I
P T L L
* FIVE TESTS TO VERIFY THE INT- »
EGRITY OF THE KXW11-L LINE *
* CLOCK OPTION. THESE TESTS ARE «»
* SKIPPED IF THE KWi1-L [S NOT
* INSTALLED. "

ERARANREARNA AN RN ANANANOAAAARANOINROY

I

10670=-T0673 I

L322 2422423332213 3322123333223 XXX
* FOUR TESTS THAT VERIFY THE
* RESET AND WAIT INSTRUCTIONS *
*» THAT FOCUS ON THE SERVICE MIC-+
* ROROUTINE ON FLOW CHART 10 AND*
* THE RESET MICROROUTINE ON FLOWs
* CHART 6. .

AARARAR AN AR N AN A RO RA RN Y

»

I
10674~T0715 I
1 3243248233223 22232323 2832322322202
« EIGHTEEN TESTS THAT VERIFY THE®
« PRIORITY ARBITRATION LOGIC  »
* FOR BR REQUESTS. THEY FOCUS +
ON THE SERVICE AND TRAP M]CRO-+
* ROUTINES ON FLOW CHARTS 10 AND*
* 6. SEVERAL OF THESE TESTS MAY +
» BE SKIPPED IF THE KWil=L IS +
*
*

»

NOT INSTALLED. .
| 830230382383 2232221222322232322 2323
i
1223323232323 1233273]

* GO TO "IEX'* «

«  SECTION .

L8243 22 40223320220 ]R

SEQ 0056



MAIN,  MACYTY 30A(1052)

(BQEAC.P11

2201
2202
2203

03-JuL-80 08:05

03-JuL-80 08:08 PAGE 57

C.

(OMBINED INSTRUCTION EXERCISER TeST SECTION

TEERATERNANANNNNNY

* “'IEX'" ENTRY «
treRsTRRERNROERRN LY
|
10716 |
RN I RN NN IR E AN NNNNNE RN O RN
* TEST 7O VERIFY TMAT THE 'BPT'' »
* INSTRUCTION CAUSES A TRAP TO »
* THE VECTOR AT LOC. 14 »

LA S A4 A d Al dd il dlllidl Y]

)|
10717-10734 1
L e L e e I e T e R Y eI Y
* FOURTEEN TESTS TO VERIFY THAT »
* THE STACK OVERFLOW (BOTH RED
* AND YELLOW ZONE) MECHANISM AND+
* THE ODD ADDRESS TRAP ME(CHAN]SMw
*FUNCTION PROPERLY FOR ALL CASES*
* OF 00D ADDR. ERRORS AND STA(CK «»
* OVERFLOW. *

228 A2 22222222222 2223222223222

1
T10735-10736 I
AR ANE RN TR RN R RN RN RN ANARARNNNNNRAN
* TWO TESTS TO VERIFY THAT THE «
* JMP AND /SR CAUSE AN ILLEGAL
* INSTRUCTION TRAP TO THE VECTOR~
* AT LOCATION & WHEN ENCODED N »
~ ADDRESS MODE O. »

AAARARNA RN RANN AN NN AN NN

I
10737-10740 1
1232334822433 4022232323223 0%
* TWO TESTS TO VERIFY THE BUS  +
* TIMEOUT AND 'T'' BIT TRAP .
« MECHANISM. .

AERAAAAN RN ARNAAARARANNANNEARAANO RS

I

10741-T0743 i
1 4882382222 2ed224df3d33333323222232202"
« THREE TESTS TO VERIFY THAT A
« "RED'" ZONE TRAP IS SPRUNG IF =
AN ATTEMPT 1S MADE TO PUSH =
« INTO THE_PSW,SR, OR SLR USING *
%
| |
|
%

»

»

R6. TO743 IS CONDITIONAL ON
* WETHER THE KJ11-A OPTION IS
* INSTALLED OR NOT.

EARRRN RN ANOANANAANRAANANNNARAS

I

SEQ 0057
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T10764=-T075¢4 1

I I T T T I I
* NINE TESTS TO VERIFY THAT A =
* RSVD INSTRUCTION TRAP [S SPRU-+
* NG FOR ALL CASES OF RESERVED »
* OPERATION CODES. »

LA ASARARAAARR SR 2222022220222 X)

1
T0755-T1007 1
L L L R LI
* TWENTY SEVEN TESTS THAT USE
* THE 'T"' BIT TRAP TO VERIFY
* THAT ALL M]ICROWORDS ENCODED
WITH A "BUT SERVICE'' CAUSE
* A MICROBRANCH TO THE SERVICE
MICROROUT INE. .

AR NNENCRANANNNRNNANNANNAAANNA AN

I
T1010-71015 I
AAAAANEERNEANEANANANCRENNARANNTRRAS
* SIX ALU/DATA PATH TESTS THAT «
* VERIFY THE ALU OPERATION FOR «
¢ ALL POSSIBLE BIT INPUT (OMBIN-+
* ATIONS FOR THE ADD,SUB,AND,OR,*
* AND LOGICAL FUNCTIONS USING »
* THE ADD,SUB,BIS . BIC,INC,AND +
* DEC INSTRUCTIONS IN VARIOUS
] L
~ L

»
»> » % 08

COMBINATIONS.
L T Y eI R L Lt
I
YRR RRNRRRNRR RN RN
* GO TO END OF =
* PASS SERVICE ~»

tRtRRRRNATRANRNEY

SEQ 0058
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7.3 FUNCTIONAL TEST FLOWS

A,

BASIC INSTRUCTION TEST STRUCTURE

\ 222222222222 ]
TN: .
* TEST .
* SETUP *

»

>>>3>>>>RN:
\ 2223222222202 3]
|
1
I
1 2 423222342 ) § ]
* TEST *
IN: «INSTRUCTJON®
L ]

TRAARARNAENACAN

|
|
|
|
)|
|
1
1
1
| 1
l |
1 1 2323123331222
1 * VERIFY »
1 TRARANANANNRAN
I I 1
I I 1
CONT{NUE ERR?R NO ERROR
I I
1 ETRRNRNANNE
1 EN: = HALT =
i 12222227
I
I

I
<<LLCLLLCLLCLLLLL

Svmg g Pumg Pumg Puag Prueg Gumeg P

ARNAARANRANNS

* GO TO NEXT»
*+  TEST *

(A2 2282222 2]

) THE TEST ENTRY IS ALWAYS TAGGED ‘TN’ ' WHERE ‘N* 1S THE

TEST NO. IN OCTAL.
THE TEST INSTRUCTION IS ALWAYS TAGGED “'IN'.

THE ERROR HALT IS ALWAYS TAGGED 'EN'".

THE RETURN POINT FOR LOOPING IS ALWAYS TAGGED 'RN''.
IF MORE THAN ONE VERIFICATION 1S MADE IN A SINGLE
r;z_r mgw emggs TO SUBSEQUENT CHECKS ARE TAGGED

IF MORE THAN ONE ERROR HALT IS INCLUDED, SUBSEQUENT
ERROR HALTS ARE TAGGED: 'EIN'", ‘EoN". ESN'"'. ETC.
WHEN AN ERROR HALT OCCURS THE CONSOLE ADDRESS AND
DATA DISPLAYS CONVEY THE FOLLOWING INFORMATION:

SEQ 0059
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2346
2347
2348
2349
2350
2351
2352
2353
2356
2355
2356
2357
2358

03-Ju.-80 08:

3-JUL-80
0s
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ADDRESS DISPLAY: ADDRESS + 2 OF THe
LOCATION CONTAINING
1% oani

DATA DISPLAY: TEST NUMBER

8) TO ESTABLISH A CONTINUOUS SCOPE LOOP THE HALT INSTRUCTION
MUST BE REPLACED WITH A "000400°" (BR .+2) BEFORE
DEPRESSING ‘'CONTINUE'',

SEQ 0060
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(BQEAC.P 03-JuL-80 08:05 SEQ 0061
S%gg B. COMPREHENSIVE INSTRUCTION TEST STRUCTURE
2%1 1 2322823222227 ]
2362 ON=1: » SCOPE 133353553533 595 339
2363 teRRRTRRRRRNRRNANNY 1
2364 |
2365 1
2366 I
2367 treNRRRRRRRRRNNRS I
2368 TN: » * <L 1
2369 v TEST SET=UP » I |
2370 DOO333333D>>RN: ¢ * I I
2371 i rTereReERARRRRRRNS I 1
2372 | I I I
2373 ] I I I
2374 I TeReRRRARNARARENAN I 1
2375 | IN: = TEST INSTRUCT.» I 1
2376 I PR RARRANNAARANS LOOP 1
2377 )| I | (101)
2378 I I I I
2379 i TR E RN ARNN NN RN RS I 1
2380 I * VERIFICATION » I<ce ]
2381 1 EERNRANNRANRANENS I 1
2382 1 1 I I 1
2383 1 1 I>>>> 1 )|
2384 1 FAULT I 1
2385 1 1 NO FAULT AN AN ANRRAN RS
2386 1 2222333} I * SCOPE LOOP *
2387 | EN: *ERRORX® 1 * UTILITY *
2388 1 T 1 TR RRRRRONNNNNN
2389 SW09=1 I I I I
2390 I I I I |
2391 I (EMT) | I 1
2392 I [ | I |
2393 1 << 1 I |
2396 I I 1 I )
2395 1 ERARART ST TR RNNNNR 1 I 1
2396 [<<<<<<<* ERROR SERVICE *» I I {
2397 *  ROUTINE w I | I
2398 [ <<<<<<<n . 1 | [
2399 I TRRRRNRTRNIRERNRS 1 I I
2400 SW15=1 I I I I
2601 I [>> SW13=1 >>>>] I I
2602 22222 T] 1 I 1 1
2403 * HALT » I I I NO LOOP
2404 TANRRARNR SW13=0 I 1 I
2405 AA(CONT) BB(CONT) CCCCONT) DD  EE(CONT)
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2606 AA(CONT) BB(CONT) CC(CONT) DD EE(CONT)
2607 [ | l I l
26408 ) l H )| I
2409 1 12X I 11T T2 I T T Y I | 1
2610 | * OTA AND PRINT » I 1 I
2411 1 * ROUTINES * I I I
2612 1 ANRANR T RRANANANS 1 c(Jom) 1
2613 DEPRESS 1 1 I
2614 CONTINUE 1 )| I
26415 I I I I
2616 B335 3555355 33PI PSPPSR LLLLLL I I
2617 l | I
2418 1 1 I
2419 TR RAEARARANANNNANR 1 I
2420 ON: « SCOPE 1 3333533333 I
2621 22222223223 2121¢L; 1
2622 I
2623 €< CLLLLLLLLLLLLLLLLLLLCLLLLLLLL
2624 |
2425 22322 1 2 T T T
2426 TN#1: « TEST SET-UP =«
gz%g * FOR NEXT TEST»

52238 LOOP = [SW14=1]+[CITCOUNT NOT ZERQ)*PASCNT>0J+[SW10=1«(R0O)=TST#]

2431 NO LOOP = [SW14=0+]JTCOUNT=0] + [PASCNT=0]
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2432
2433
24634
2435
2636
2437
2438
2439
2440
2461
24642
2443
2444
2445
2646
2447
2448
2649
2450
2451
2652
2453
2654
2455
24656
2457
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7.4

CORE MEMORY MAP

000000

000200

001000

003000
10001 :

CITST:

TO145:

T10715:

ENDPS :

LA AR AL RAad 2Rl d22d22 ]

* VECTOR AREA *
* (ALL UNUSED VECTORS LOADED *
* WITH STANDARD PDP11 TRAP- *
* CATCHER) .
* »
T L L L T T T T T T T e
+ MOV #3000,PC *
AN AN AR TR AN RAANAAANANTAR RN
* *
*  PROCESSOR STACK AREA .
. *
AR I AN RNNRARRARAREAANENA RN
P .B PT.. .
v  (BASIC CENTRAL PROCESSOR *
" TESTS) *
T T T Ty wwwwa e
* 'BIT'' START-UP CODE »
L T D e e
* *
* ‘BIT" *
* *
* BASIC INSTRUCTION TESTS *
v (100C10] TESTS) *
* *
YL 2 L L L L L T T T e urup e
* *
v« C'CIT'" INITIALIZATION *
* *
T L L L L LTy
% *
' .‘CIT.. .
* *
* COHPREHENSIVE INSTRUCTION *
* *
* (360[10] TESTS) *
* *
T R L L L L L T T D u e
* *
t ..IEx'l .
* *
* COMBINED INSTRUCTION *
* EXERCISER TESTS *
* (65010] TESTS) *
* *
AR R P AN AR AR R AR R RN RN NN AN
* *
* END OF PASS SERVICE *
* *
LTI I I I ™
* *
v UTILITIES AND MISCELLANEOUS «

SEQ 0063
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SEQ 0064
2488 v SUBROUTINES *
2489 * .
2490

LA AR ARAAlA a2 222222222
L)
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2N
2692
2493
2654
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
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CPTION:

BELL:

OBUF :

N5

LA AAXA AR dR 222222 dRdRd ]

| { |
* (ONSTANTS, FLAGS, AND .
*  VARIABLES .
* *
1222222230232 2228 83 223223332222 21];
| 4 %
v ASCII MESSAGES *
 § *
L g | 4
123 a82addddddaddddddlilididdifddlgs]
]
+« (COMMON DATA STRUCTURES .
L . T
* o

AARAARRRRREARAARANNNRAOORNOROONROD

(X

SEQ 0065
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NN
2%
—
o

AV LV T VT ST ST NT W1 ¥
VA AL ANA
— e d d ed e d b b
OO ~NO Ny —

CS;JLL-BO 08:08 PAGE 66

8.0

9.0

(M

SUB-TITLE INDEX OF TESTS

REFER TO THE TABLE OF CONTENTS IN THE LISTING FOR A DETAILED
SUB-TITLE INDEX OF TESTS, THIS TABLE LISTS ALL TESTS SEQ-
UCNTIALLY BY TEST NO. WITH A BRIEF DESCRIPTION OF THE FUNCTION
Of EACH TEST. THE LEFT HAND COLUMN CONTAINS LINE NUMBERS THAT
f?g{%g‘fiATE RAPIDLY LOCATING ANY PARTICULAR TEST WITHIN THE

L .

HISTORY FILE FOR KD11-A CPU DIAG

PURPOSE

9.1 THE PURPOSE OF THIS FILE IS TO MAINTAIN A CONTINUOUS HISTORY
OF WMAT HAPPENS TO THE PROGRAM AND [TS SUPPORTING DOCUMENTS
THROUGHOUT THE LIFETIME OF THE PROGRAM. ANYONE MAKING ANY

CHANGES IN THE PROGRAM OR ITS DOCUMENTS WILL UPDATE THIS FILE

TO ACCURATELY DESCRIBE WHAT WAS CHANGED, WHY IT WAS CHANGED,

THE DATE OF THE CHANGE, AND THE NAME OF THE PERSON MAKING THE
CHANGE. OTHER USEFUL DATA SUCH AS THE NAME OF THE USER REPORT-
éENGI:‘?IngBﬂLEHS AND A DESCRIPTION OFf THE PROBLEM SHOUWLD ALSO

9.2 ENTRIES

DATE: (08~-APR-7S
NAME : ED CROMLEY, DIAGNOSTIC ENGINEERING, MARLBORO
ENTRY: REVISION A (1ST RELEASE) RELEASED ON THIS DATE.

AARAARAANANARRRARNANRANANCANNNARANARAANANRRANRAANAANRANANARACNOCAANONRNNAROSY

(2)

DATE:  05-AUG-75

NAME: ED CROWLEY, DIAGNOSTIC ENGINEERING, MARLBURO

ENTRY: REVISION B WAS CREATED TO CORRECT A PROGRAM PROBLEM
THAT CAUSED AN UNWANTED ERROR HALT AT TEST 0144 IF
THE PROGRAM WAS AUTO-STARTED BY THE ‘‘XXDP'° MONITOR.

THE CODE SHOWN BELOW WAS ADDED TO TEST 0140 TO STALL
EXECUTION OFf THE DL11 BASIC TTY TESTS UNTIL THE DL1?Y
INTERFACE HAD SETTLED DOWN AFTER USE BY THE 'XXDP'' MONITOR,

CLR MBUF ;INIT COUNTER
18: DEC MBUF O sCOUNT THE TIMER
BNE L} ;BR IF NO TIMEOUY

THE UPDATED VERSION IS SCHEDULED TO BE RELEASED ON
21-AUGUST~1975 AS MD-11-DBQEAB.

SEQ 0066
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SEQ 0067
2564

2565
2566

LAARAARARAA AR A A A dd il a2 2 S Y Y Y Y Y Y Y Y2222 )
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257
2568
2569
2570
257
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
25N
2592
2593
25%
2595
2596
2597
2598
2599

2600
2601
2602
2603

2605

:

geek

BRRRBERBBRRY
NSRS RN

000002

000010

30A(1052)
03-uw -80 08:0

000002
000000

000012

03 -JUL-80 08:08 PAGE 68

(3) DATE: 15 FEB 80
NAME:  LEN LORANGER, DIAGNOSTIC ENGINEERING, MAYNARD
ENTRY: REVISION C WAS CREATED TO MAKE THE ASSEMBLY PROCEDURE
COMPATIBLE WITH ALL THE OTHER DIAGNOSTICS. THE FILES
WERE NOT CHANGED OTHERWISE AND SHOULD NOT AFFECT THE
OPERATION OF THE DIAGNOSTIC.

d
.ENABLE ABS

.=0

s RAANAAARAARACRNANANRRAN NN NRNANRANNANNANANRRANNNRANAANNANANNNNNBONRERRR

.SBTTL STANDARD PDP11 °‘‘TRAP CATCHER''

s ANENRARARAARNANARNARANNRNARENRNANRNENNNRNANNNR AR NN AN NAANANNINNNNNNNAND

;WHEN THE PROGRAM IS LOADED, LOCATIONS 000000-000776 (VECTOR AREA)

:GET _LOADED WITH THE STANDARD PDP11 '‘TRAP CATCHER''. THE FIRST WORD
;IN EACH VECTOR (NEW PC) IS SET UP TO POINT TO THE SECOND WORD WHICH
ZCONTAINS A “HALT'' INSTRUCTION. ANY UNEXPECTED TRAP OR INTERRUPT

:DIRECTED TO A VECTOR THAT HAS NOT BEEN INITIALIZED BY THE PROGRAM TO
;POINT TO AN APPROPRIATE SERVICE ROUTINE WILL CAUSE THE PROGRAM TO HALT.
JAFTER THE HALT THE FOLLOWING ERROR INFORMATION IS AVAJLABLE FOR
;DETAILED ERROR ANALYSIS BY THE SERVICE TECHNICIAN:

:ADDRESS DISPLAY- V4 = WHERE 'V'' IS THE VECTOR THE
;TRAP OR INTR, TRAPPED TO.

;DATA DISPLAY= NUMBER OF THE TEST BEING EXECUTED JHEN
;THE TRAP WAS SPRUNG.

;CONTENTS OF THE SP- MEMORY ADDRESS CONTAINING THE CONTENTS
;OF THE PC WHEN THE TRAP WAS SPRUNG

:'‘TRAP CATCHER'® HALTS ARE CONSIDERED TO BE CATASTROPHIC ERRORS THAT
NORMALLY PRECLUDE CONTINUING ON IN THE PROGRAM FROM THE POINT OF THE
;ERROR. THE PROGRAM MUST BE RESTARTED OR PROPER MODIF JCATIONS MADE
;BASED ON THE ANALYSIS Of THE ERROR INFORMATION.

.+
HALT

SAFTER EXECUTION OF THE BASIC INSTRUCTION TESTS AND BEFORE THE COM-
;PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINTY
.TO THE BUS ERROR SERVICE ROUTINE AT 'BERR:'' WITH A PRIORITY OF 7

. +2
HALT

JAFTER EXECUTION OF THE BASIC INSTRUCTION TESTS AND BEFORE THE COM-
JPREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
;TO THE RSVD INSTR, TRAP SERVICE ROUTINE AT ‘RSERR:'' WITH A PRIORITY OF 7

.+

SEQ 0068
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2623
2624
2625
2626

2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649

000012
000014
000016

000020
000022

000024
000026

000030
000032

03-JW-80 08:

000000
000016
000000

000022
000000

000026

000032
000000

E 6
STANDARD PDP11 'TRAP CAT(HER''
HAL T
.+
HALT
JAFTER EXECUTION OF THME BASI
JPREMENSIVE INSTRUCTION TEST
;7O THE SCOPE SERVICE ROUTI

.‘2
HALT

;AFTER EXECUTION OF THE BASIC INSTRUCTION TESTS AND BEFORE THE COM-

Ogngl -B0 08:08 PAGE 69

C INSTRUCTION TESTS AND BEFORE THE (OM-
S, THE VECTOR BELOW IS SET UP TO POINT
NE AT "'SCOPEB:" WITH A PRIORITY OF 0

;PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
:TO THE POWER FAIL SERVICE ROUTINE AT ‘PDWN:'' WITH A PRIORITY OF 7
.+2
HALT

;AFTER EXECUTION OF THE BASIC INSTRUCTION TESTS AND BEFORE THE (OM~
:PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
:TO THE ERROR SERVICE ROUTINE AT "ERRB:'' WITH A PRIORITY OF 0

.42
HALT

SAFTER EXECUTION OF THE BASIC INSTRUCTION TESTS AND BEFORE THE COM-

;PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
:TO THE PRINT SERVICE ROUTINE AT ‘PRINT:'' WITH A PRIORITY OF 0

.42
HALT
.42
HAL T
.42
HALT
.42
HALT
.42
HALT
.42
HALT
.42
HALT
.42
HALT
.2
HALT
.42
HALT
.42
MHALT
.‘2
HALT
.*2
HALT
.42

SEQ 0069
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2679 000122 000V00 HALT
2680 000124 000126 .+2
2681 000126 000000 HALT
2682 000130 000132 .+
2683 000132 000000 HALT
2684 0001364 000136 +2
2685 000136 000000 HALT
2686 000140 000142 +2
2687 000142 000000 HALT
2688 000144 000146 +2
2689 000146 000000 HAL T
2690 000150 000152 +2
2691 000152 000000 HALT
2692 0001564 000156 +2
2693 000156 HALT
269 000160 000162 +2
2695 000162 HALT
2696 000164 000166 +2
2697 000166 HALT
2698 000170 000172 +2
2699 000172 HALT
2700 000174 000176 +2
2701 000176 000000 HALT
2702 000200 012707 003000 MOV #3000.PC ;GO START UP AT LCC. 3000
2705 000204 000206 .2
2704 000206 HALT
2705 000210 000212 .42
2706 000212 HALT
2707 000214 000216 +2
2708 000216 HALT
2709 000220 000222 +2
2710 000222 000000 HALT
2711 0002264 000226 +2
2712 000226 000000 HALT
2713 000230 000232 +2
2714 000232 000000 HALT
2715 000234 000236 +2
2716 000236 000000 HALT
2717 000240 000242 .+
2718 000242 000000 HALT
2719 000244 000246 .42
2720 000246 000000 HALT
2721 000250 000252 .42
2722 000252 000000 HALT
2723 000254 000256 +2
2724 000256 000000 HALT
2725 000260 000262 . ¥
2726 000262 000000 HALT
2727 000264 000266 .42
2728 000266 000000 HALT
2729 000270 000272 . +2
2730 000272 000000 HALT
2731 000274 000276 ‘ .+2
2732 000276 000000 HALT
2733 000300 000302 .+
2734 000302 000000 HALT



MAIN,

MACYIT

(BUEAC.PI1T

2735
2736
2737
2738
2739
27640
27461
276

276

2764
2765
2766
2767
2748
27469
2750
2751
275

275

000304
000306
00031
00031
3
31

G 6

(1052) 03-uu-80 08:08 PAGE 71

03-yu-80 08:05
000306
000000
000312
000000
000316
00032%
000000
000326
000332

R

:

s

STANDARD PDP11 '‘TRAP (AT(HER"'

SEQ 007
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2791 0004664 000466 .+
2792 000466 000000 HAL T
2793 000470 000472 . +2
279 000472 000000 HALT
2795 000474 000476 .42
2796 000476 000000 MALT
2797 000500 000502 .42
2798 000502 000000 HALT
2799 000504 (00506 .42
2800 000506 000000 HALT
2801 000510 000512 .+
2802 000512 000000 HAL T
2803 000514 000516 .+
2804 000516 000000 HALT
2805 000520 000522 .+2
2806 000522 000000 HALT
2807 000524 000526 .42
2808 000526 000GO0 HALT
2809 000530 000532 +2
2810 000532 HALT
2811 000534 000536 +2
2812 000536 HALT
2813 000540 000542 +2
2814 000542 HALT
2815 000544 000546 +2
2816 000546 HALT
2817 000550 000552 +2
2818 000552 HAL T
2819 000554 000556 +2
2820 000556 HALT
2821 000560 000562 +2
2822 000562 000000 HALT
2823 000564 000566 +2
2824 000566 000000 HALT
2825 000570 000572 +2
2826 000572 000000 HALT
2827 000574 000576 +2
2828 000576 000000 HALT
2829 000600 000602 +2
2830 000602 000000 HALT
2831 000604 000606 +2
2832 000606 000000 HALT
2833 000610 000612 .42
2834 000612 000000 HALT
2835 000614 000616 *2
2836 000616 000000 HALT
2837 000620 000622 +2
2838 000622 000000 HALT
2839 000624 000626 +2
2840 000626 HALT
2841 000630 000632 +2
2842 (000632 HALT
2843 000634 000636 +2
2844 000636 000000 HALT
2845 000640 000642 +2
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000646
000000
000652
000000
000656
000000
000662
000000
000666
000000
000672
000000
000676
000000
000702
000000
000706
000000
000712
000000
000716
000000
000722
000000
000726
000000
000732
000000

000000
000742
000746
000752
000756
000762
000766
000772
000776

|
03-JuL-80 O0B:08 PAGE 73
STANDARD PDP11 "‘TRAP (CAT(MER''

.+
HALT
.‘2
HALT
.’2
HAL T
.42
HALT

6

SEQ 0073
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CBQEAC.PIN 03-J.-80 08:05 STANDARD PDP11 ‘TRAP CATCHER'' SEQ 0074
2893
2894 ; NN R NN NN NN AN NN AR R RN RN RN NN R RAN RN AR A PRGN OITRRNCOINROIRANRNORORARRTSR
2895 sPROGRAM DEF INITIONS
2896 MR AL A AR A a2 A 2 d i al e d L i I Y LY Y YL
2897
‘3333 ;GENERAL REGISTER DEF INITIONS
2900 000000 RO = X0
2901 000001 Rl = 11
2902 000002 R2 = §§
2903 000003 R3 =
2904 000004 R4 = T4
2905 000005 RS = X5
2906 000006 SP = X6
2907 000007 PC = X7
223(1)3 ;DEFINITIONS FOR KD11-A PROCESSOR STATUS WORD AND CONSOLE SWITCH REGISTER
291 177570 SR = 177570 sCONSOLE SWITCH REG. ADDR
223}% 1727776 PSW = 177776 JPROCESSOR STATUS REG. ADDR
%g}‘g sDEFINJTIONS FOR CONSOLE SWITCH REG. - BIT POSITIONS
2916 100000 SwW15 = 100000
2917 040000 SW14 = 040000
2918 020000 SWi13 = 020000
2919 010000 Swi12 = 010J00
2920 004000 SW11 = 004000
2921 002000 SWwi0 = 002000
2235% 001000 Sw09 = 001000
223555 2I0T USED TO CALL "'SCOPE’’ LOO,® UTILITY
22359 000004 SCOPE = JOT
223.33 ;EMT USED TO CALL 'ERROR'' SERVICE ROUTINE
2930 104000 ERROR=EMT ;PRINT 8 COLUMNS
2931 104001 ERROR1 = EMT+1 JPRINT COLUMN 1 ONLY
2932 104002 ERROR2=EMT +2 SPRINT COLUMNS 1 AND 2
2933 104003 ERROR3 = EMT+3 JPRINT COLUMNS 1,2.3
2934 106004 ERRORG = EMT+4 JPRINT COLUMNS 1.2.3.4
2935 1046005 ERRORS = EMT+5 JPRINT COLUMNS 1,2,3.4.5
2936 1046006 ERRORG = EMT+6 JPRINT COLUMNS 1,2,3,4.,5.6
223;; 1046007 ERROR7? = EMT+7 JPRINT COLUMNS 1,2,3,4.5.6.7
22328 :TRAP USED TO CALL THE PRINT UTILITY
%‘1? 104400 TYPE = TRAP
2943 177546 LKCSR= 177546 JKW11=-L LINE CLOCK ADDRESS
2945 sADDRESS ASSIGNMENTS FOR DL11 CONSOLE TERMINAL INTERFACE
2947 177560 RCSR=177560 ;RCVR. CONTROL / STATUS REG. ADDRESS
2948 177562 RDBR = 177562 JRECEIVER DATA BUFFER REG. ADDR.
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2949 177564 XCSR = 177564 sTRANSMITTER CONTROL / STATUS REG. ADDR
2950 177566 XDBR = 177566 ; TRANSMIT DATA BUFFER REG. ADDR.
ggg; 001000 .=1000
2953 001000 STACKL=001000 ;TOP OF STACK FOR LOWER TESTS
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(BQEAC.P11 03-JuL-80 08:05 STANDARD PDP11 “TRAP CATCHER'' SEQ 0076
2954 /////////I/////I/////
2955 : ‘BCPT'" TESTS
22329 /////////////////////
2958 ; NN AR AR AN AR AN AR O NN RN RN AA R AN AN ANV ANC AN LRI CNNN VRN IR NN RARNR
2959 -SBTTL BT001 “BR'' TEST ~POSITIVE OFFSET
2960 s MR AN RN AR N TR TRR NN NN RN RN NN C VRN NNNNN NNV N D
2961
Zzgg% ;MICROPROGRAMMING / LOGIC INFORMATION
22322 :ROM SEQ: £111.340,341,0161 FC 1,7
2232? ;ACT BUTS: 370(0041100,111 7 16(3403016,016
22?’23 ;EXEC: [341JALUC=LHLLH :[0161D=001004
223;? : CODES: N/A / N:C=0000
%3;% ;SYNC: N/A T=1.76 USEC
22?;;1; JKEY S§l1G: K5=3 BR INSTR L / K5-3 TRUE BR L / K3-3 SM=0 L / K3-3 [R(14:12)=0 L
22353 001000 000401 BT001: B8R 81002 ;TEST THE BR FORWARD
223;3 001002 000000 E0O01:  HALT ;BR FAILED TO LOAD PC PROPERLY




MAIN,

MACY11

(BQEAC.P11

001004
001006
001010
001012
001014

30A(1052) 03-JuL-80 08:08 PAGE 77
BT001 'BR'’' TEST -POSITIVE OFFSET

03-JuL.-80 08:05

000402
000403

000775

MR A AAAAL A AL A AL A4 AR add AR AR e it lalqy, o, 21 110 T])

neé

.SBTTL BT002 'BR'' TEST = NEGATIVE OFFSET

; RAEANRRAANNNARANAARAREN NN AR NNANANOARAANANNNDOEN NNV VDOV VRNV RN S

sMICROPROGRAMMING / LOGIC INFORMATION
0111,340,341,016] ¢C 1,7
3700043100,111 /7 16[3401016,016
[(341JALUC=LHLLH :[0161D=001006

;ROM SEQ:
:ACT BUTS:
JEXEC:
;CODES:
JSYNC:

JKEY S1G:
BTC02: BR
A0O2: BR
EX002: HALT
1002: BR
£2002: HALT

N/A
N/A

K5-3 BR INSTR L / K5-3 TRUE BR L / K3-3 SM=0 L / K3=3 [R(14:12)=0 L

1002
BT003

A00?2

/ N:C=0000
T=1.76 USEC

;GO TO TEST INSTRUCTION

:GO TO NEXT TEST

;JUST IN CASE

;TEST THE BR - NEG. OFFSET
;B8R FAILED WITH &EG. OFFSET

SEQ 0077



—_—

MAIN,

MACY11 30A(1052)

(BQEAC.P1Y

888888888§§

—t ) d end b nd el o e
WO N NN = O

SISk
O

001016
001020
001022
001024

001026
001030

03-uuL-80 08:

100403
001402
102401
103002

000772

0X-JuL-80 08:08 PAGE 78
05 BT002 'BR'' TEST = NEGATJVE OFFSET ¥ S€Q 0078

N 6

M AR RS R A A el el Iy R e P Y Y S Y Y 22222228

.SBTTL BT003 ‘BASIC COND. BR'' TEST = FLAGS CLEARED

s RERARANRNAANRNNANNCAANI LN RN NN ANANARANANENN AN AN ARNRANNCANNNNNOARRNOENS

;MICROPROGRAMMING / LOGIC INFORMATION (BM],BEQ.8VS)
JROM SEQ:
JACT BUTS:

;EXEC:

s CODES:

JSYNC:

;KEY SIG:

BT003:

E003:

= )
BEQ
8vS
B8((C

HALT
BR

0110,347,016] fC 1,7
3700043100,110 7 16£1101016,016
NO BRANCH

N/A / N:(=0000

N/A T=1.4 USEC

K5=3 BR INSTR L / (BM])K3-3 SM=0 L / (BEQ)K3-3 SM=7 | / (BVS)K3-3 Sm=2 L
; (BM],BVS)K3~4 [R15 L

€003 :BR IF 'W' SET : !
E003 :BR IF "7 SET
E003 :BR IF 'V SET
BT004 ;BR IF "' CLEAR
;ERROR - ONE OF THE ABOVE BR'S FAJLED
;OR THE F..AGS FAILED TO CLEAR ON ‘‘START'

BT003 ;LOCK ON HARD ERROR



AN,

MACY1T

(BQEtAC.P1

001032
001034
001036
001040
001042
001044

001046

(10%2)
03-JuL-80 08:

000277

100003
001002
102001
103402

000771

03-JuL-80 08:08 PAGE 79
05 BT003 'BASIC COND. BR'* TEST = FLAGS CLEARED

8 7

ML ALAAL AR AR A A A AR A AAA A A A R A T ARl il i, il 1]

LSBTTL 87004 "SCC AMD COND, BR°S’’ TEST - FLAGS SET

R A AAAALA A AR AL AR AR AR AR AR a2 Rl (212, il 1))

;MICROPROGRAMMING / LOGIC INFORMATION (SCC)

;ROM SEQ:
:ACT BUTS:
JEXEC:
:CODES:
JSYNC:
;KEY SIG:
BT004: SCC
1004: BPL
BNE
BCS
EQ04:  HALT
BR

{117,352,016] ¢C 1,7

3700041100,117 7 16(1173016,016

(117]ALUC=HHLHH, [352]ALUC=HL :[01610=000017
(35215Ps=3 / N:Cx1171

B05J2 (+) T=1.72 USEC

K3-6 CC INSTR H / K3-6 I1KOCCINSTR) L 7/ K3=3 [R04(1) M

JMAKE N:C=1111
E004 ;BR IF "W’ FAILED TO SET
€004 JBR IF 7' FAILED TO SET
€004 JBR IF 'V'' FAILED TO SET
81005 JBR IF 'CT'' SET Ok

;ERROR - ONE OF THE ABOVE BR'S FAILED

;OR THA SCC FAILED TO SET ALL THE FLAGS

87004 ;LOCK ON HARD ERROR

SEQ 0079




lMl".

MACY11 30A(1052)

(BQEAC.P11

001050
001052
001054
001056
001060
001062

001064

03-Ju.-8C 08:

000257

100403
001402
102401
103002

000771

03-JuL-80 08:08 PAGE 80
05 BT004 "'SCC AND (NND. BR'S’' TEST = FLAGS SET

c 7

; ANERERRRERRARRNRRRR N RO RN RNENRNRNNNNNNNNNNVUNVN VAN OCVNNONNNNNARARNNS

.SBTTL BT005 *CCC AND COND. BR'S’‘ TEST = FLAGS CLEARED

s YRR AVRRNR NN ARNRNANNNC OO N RN NNNRNNR NGV NANRNNNNRNRNANNONNANVONVNNOOON S

;MICROPROGRAMMING / LOGIC INFORMATION (CCC)

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
;KEY SIG:
BT00S: CCC
[005: BM]
BEQ
BLC
EOO0S:  HALT
BR

£116.350,351,016] FC 1,7

3700041100,116 7/ 16[3501016.016

(116,351JALUC=HHLHH, [350JALUC=HLHLH :[01610=000000
(351]sPs=3 / N:(=0000

B05J2 (+) 7=2.02 USEC

K3-6 CC INSTR W

JMAKE N:(C=0000
EQOS JBR JF W' STILL SET
£005 JBROIF “2'° STILL SET
EOOS JBR IF 'V'* STILL SET
81006 JBR IF 'C'* GOT CLEARED
JERROR - ONE OF THE ABOVE BR'S FAILED
JOR THE CCC FAILED TO CLEAR ALL FLAGS
81005 JLOCK ON HARD ERROR

SEQ 0080



D 7
MAIN,  MACYTY 30A(1052) OggJu-BO 08:08 PAGE 81

(BQEAC.P11 03-Jw-80 08: BT00S "CCC AND COND. BR'S'’ TEST - FLAGS CLEARED SEG 0081
m MERALAAALAALSALSAAALAARAAARA AR A Tl d 1 111122221 2]
900 PSR- A R4+ TSR AR Fit-. 38 b0 T SN2 L SRRSO
%g :M]CROPROGRAMMING / LOGIC INFORMAT]ON
i@‘? JROM SEQ: (104,373,360,0013 FC 1,7.8
;,118% ;ACT BUTS: 3700041100,104 7 3101041360,360 /7 2703731000,001
218‘5 JEXEC: [106JALUC=HLLHY :[373]D=000000
g}gg : CODES: (373)5PS=1,{360]SPS=3 / N:(=0100
%}83 ;SYNC: BOSJ2 (=) T=1 USEC
%H(‘\ :KEY SIG: K3-4 CLR L 7/ K3-3 DM=0 L / K3~4 OVLAP INSTR H
gn% 001066 000257 BT006: (CC(C :MAKE N:(=0000
gng 001070 005000 1006: (LR RO ;TEST THE CLR = IT SHOUWLD SET *72°
%Hg 001072 001402 BEQ BT007 :BR IF (LR SET '7""

3118 001074 000000 E006:  HALT ;ERROR = CLR FAILED TO SET '
g;;g 001076 000773 B8R BT006 ;LOCK ON HARD ERROR



-MAIN,

MACY11 30A(1052)

(BQEAC.PN

puity
~n
—

U Ul A N U N U AN N AN U e U A U N N U N N

— ) ) d e d i ) e d el ed i d e d e d D b
O 8 B BN NN NN NN N SV 12 121,81, V1,V
thhuc)‘ﬂg\d;hﬂ$udhrﬂ&¥300\K)hhtWNﬂJ

44

001100
001102

001104
001106
001110
001112

03-JUu-80 08:05

005000
000257

005700
001402

000772

03-JuL-80 08:08 PAGE 82

E 7

87006 “CTLR ZXR'' TEST - SETS THE ‘7'’ BIT

s ANANANANNNRNRRNNNRA NN RANARNNNANNANAUANNNCNA NN RANNANNNNNANONNANONOY

.SBTTL B8T007 *‘TST ZR'' TEST - USING THE CLR

; VRERRRRRAARA RN ARRNNOR NN RO RRNARANRAN AR R ANNNENANANNVNONNORNVOOROCND

;M1 CROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:

JACT BUTS:

JEXEC:

, CODES:

JSYNC:

:KEY SIG:

BT007: CLR
ccc

1007:  TST
BEQ

EO07: HALT
BR

(104,373,362,001] FC 1.7.8

3700041100,104 / 3101041360,362 / 27(3731000,001
C104JALUC=LLLLL :(3731D=000000
[(37315PS=1,[36215PS=3 / N:(=0100

BOSJ2 (=) T=1 USEC

K3-3 DM=0 L / K3-4 TST L / K3-4 OVLAP INSTR H

RO ;MAKE [RO] = 000000

;MAXE N:(=0000
RO ;TEST THE TST - IT SHOULD SET "'
87010 JBR IF "7 SET OK

SJERROR = CLR FAILED TO LOAD RO WITH
JALL ZEROES OR TST FAILED
81007 ;LOCK ON HARD ERROR

SEQ 0082



MAIN,

MACY11 30A(1052)
03-uu-80 08:0

(BQEAC.PN

-— b
—a
o

00120

3t

00112
00113

005000
000257

005100

100001
103402

000000
000771

03-JUL 80 08:08 PAGE 83

F 7

a87007 "TST XR'' TEST = USING THE (LR

MR A RA AL AR AA AR AR A ARl Rl I LI T2 222, )Y

.SBTTL BT010 "°COM XR'' TEST - SHOULD SET 'W'' AND '

R AAAAAAAR AR A A A A A A AR Al a2l d i it i I eIz Y

:MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
:ACT BUTS:
JEXEC:
;CODES:
JSYNC:
JKEY S1G:
BT010: (LR
ccc
JO10:  COM
e
E010:  HALT
BR

(104,373,360,001) ¢C 1,7.8

3700041100,104 / 3101041360,360 7 273731000, 001
C104JALUC=HLLLL :(3731D=177777
(3731SPS=1,[3601SPS=3  / N:C=1001

B05J2 (=) T=1 USEC

K3=6 COM L /7 K3-3 DM=C L / K3-4 OVLAP INSTR H

RO JMAKE [RO] = 000000
JMAKE N:C=0000
RO JTEST THE COM - [RO] S/B = 177777
EO10 JBR IF W' FAILED TO SET
81011 ;BR IF 'YC°T SET 0K
JERROR = COM FAILED
87010 JLOCK ON HARD ERROR

SEQ 0083



G 7
MAIN,  MACY1Y 30A(1052) 03-JLI.-80 08:08 PAGE 84
(BQEAC.PT 03-suL-80 08:0 BTO10 'COM IR’ TEST - SHOULD SET 'W' AND ‘" SEQ 0084

3179 R L R T L T I
3180 LSBTTL B8T011 *'COM XR AND ADC 2XR'' TEST

3181 R e e IS
3182

g}gz ;MICROPROGRAMMING / LOGIC INFORMATION (COmM 20)

%}gg JROM SEQ: (104,373,360,001) fC 1,7.8

%“l‘gg ;ACT BUTS: 3700041100,104 7/ 31[1041360,360 7 2703731000,001

3189 JEXEC: C106JALUC=HLLLL :(373)D=177777

3190 : (ADC) :037310=000000

3191

3192

3193 : CODES: (373]sPS=1,0360)5PS=3 / =100

3194 : (ADC) :(=0101

3195

%}g? JSYNC: BOSJZ (=) T=1 USEC

3198 ;KEY SIG: K3-3 OM=0 L / K3-4 COM L / K3-4 OVLAP INSTR H

3199 ; (ADC)  K3-3 DM=0 L / K3-4 ADC L / K3=-4 OVLAP INSTR H / K3-8 CINOO L
3201 001132 005000 B87011: (LR RO ;MAKE (RO] = 000000

3358% 001134 000257 €CC JMAKE N:(C=0000

1206 001136 005100 1011: (oM RO ;TEST THE (OM - [RO) S/B = 177777
3205 001140 005500 AD( RO ;TEST THE ADC - [RO] S/B = 0C0000
3207 001142 001001 BNE EON ;BR IF '7°° DID NOT SET

32093208 001144 103402 B(S 81012 ;BR IF 'Y°' SET 0K

3210 001146 000000 EQI1:  HALT JERROR ~ (OM OR AD(C FAILED

335]'; 001150 006770 BR 87011 JLOCK ON HARD ERROR



MAIN,

MACY11 30A(1052)

(BQEAC.PI1

001152
001154

001156

00116¢
001164

o
38

03-JL-B0 08:08 PAGE 85

03-yuL-80 08:05

005000
000257

012700
005100
001402

000000
000770

177777

H 7

BTO11 "COM 2XR AND ADC XR'' TEST

R A AL LML A A SRR A AL A AR A A AR ARl d il d Al T I IR,

LSBTTL BT012 'MOV  #N,R'' TEST WITH N=177777,[R]=000000

NERAALAALAAAAAA AR AL AR AL R Al IS AR I a2 ]

:MICROPROGRAMMING / LOGIC INFORMATION

.ROM SEQ:

;ACT BUTS:

JEXEC:

s CODES:

:SYNC:

;KEY SIG:

BT012: (LR
ccC

1012: MOV
60

EO12: HALT
BR

0172.257,200,125,375,016] FC 1,4.,8
3700041100,172 / 2201723200,200 7 16[1251016,016
(200JALUC=LLLLL :0125]D=177777

[125]5PS=3 / N:C=1000

80542 (-) T= 2.3 USEC

K3-3 MOV L / K3-3 sM=2 L / K3-3 DM=0 L

RO JMAKE [RO] = 000000
JMAKE N:C=0000
#-1,R0 JTEST THE MOV - [RO]) S/B = 177777
RO JMAKE [RO] = 000000
B7013 JBR IF 7' SET
JERROR - MOV FAILED TO LOAD RO WITH ALL 1°'S
BT012 .LO(K ON HARD ERROR

SEQ 0085



MAIN,

MACYT1T 30A(1052)

(BQEAC.P1

3262
32643
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258

001172
001174
001176

001200
001204
001206
001210

001212
001214

03-su~80 08:05

005000
005100
000257

012700
005100

005500
001402

000766

03-JuL-80 08:08 PAGE 86

17

87012 "MOV #N_R'' TEST WITH N=177777,(R1=000000

R AL LLAAAAALAA AL AR A RAAAARRA A i a2 Y g )

.SBTTL BT013 "MOV #N,R'' TEST WITH N=000000,(R1=177777

MR AAA LA AAAAAd A AR AR AR AR d I T I I YY)

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
(KEY SIG:
BT013: (LR
com
cCcc
000000 1013: MOV
coM
ADC
BEQ
E013: HALT
BR

[142,240,250,160,204,000] FC 1,4.8
3700041100,142 /7 3502401120,160 s 2001601000,000
(160JALUC=LLLLL :(20410=000000

[204]1SPS=3 / N:(=0100
80542 (=) T=2.3 USEC
K3-3 MOV L / Kk3-3 SM=2 L / K3-3 DM=0 L
RO ;MAKE [RO] = 000000
RO sMAKE [RO] = 177777
;SCOPE SYNC
#0.RO ;TEST THE MOV - [RO] s/8 = 000000
RO MAKE [RO) = 177777, SET '
RO ;MAKE [RO] = 000000
BT014 :BR IF "7'* GOT SET
;ERROR - MOV FAILED TO CLEAR RO
81013 ;LOCK ON HARD ERROR

SEQ 0086



MAIN,

MACY11 30A(1052)

(BQEAC.P1

3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290

32N
3292

001216
001222
001226
001230
001232

001234
001236

3-JUL 80 N8:08 PAGE 87

03-uu.~80 08:0

012706 001000

012700
000277

005010
001002

000000
000767

177776

J 7

87013 'MOV  #N,R'' TEST WITH N=000000,[R1=177777

MR AAAAAA AL AR AR AR Al d el il I I I I I A

.SBTTL BT0146 "CLR (R)'' TEST - [R] = 177776

s NENAEARNEANOAAARANNRANNIACN AN ANNANNAAENAONEANANC AN NNNCNONNCARNS VOO S

:MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
;ACT BUTS:
JEXEC:
;CODES:
;SYNC:
JKEY SIG:
BT014: MOV
MOV
scc
1014: (LR
BNE
EO14:  HALT
BR

(161,266,267,220,211,367,375,016] FC 1,3,9.8
3700041100,161 7 3302661220,220 / 16(3671016.016
[220JALUC=HLLWH :[2111D=000000

[211]SPS=1,036715PS=3 / N:(=0000
B05J2 (=) T=2.6 USEC
K3=4 CLR L /7 K3-3 DM=1 L
#STACKL ,SP ;SET UP STACK POINTER
#PSW,RO ;RO POINTS TO PSW
;MAKE [PSW] = 017
(RO) ;TEST THE CLR = [T SHOULD CLEAR PSW
BT015 ;BR IF CLR MADE '7°° = 0 = IT SHOULD
;ERROR- (LR FAILED TO CLEAR FSW
BT014 ;LOCK ON HARD ERROR

SEQ 0087



MAIN.

MACY11 30A(1052)
03-uuL-80 08:05

(BQEAC.P1Y

3303

001240
001244

001246
001250

001252
001254

001256
001260

001262
001264

012700
000277

005020
001002

000000
000771
005700
001402

000000
000765

03-suL-80 08:08 PAGE 88
BT014 ''CLR

R ALAAALALL SRR A ddddt i d el a el IT IS

.SBTTL BTO15 "'C(LR (R)+'’' TEST - [R] = 177776

MR ALA AL A AR A AR Al dd il el id Il Iz 22T 2

sMICROPROGRAMMING / LOGIC INFORMATION
;ROM SEQ:
JACT BUTS:

177776

SEXEC:
;CODES:
JSYNC:

;KEY SIG:

BT01S:

1015:

E1015A:

A01S:

E2015:

MOV
SCC

CLR
BNE

HALT
BR

TST
8EQ

HALT
BR

K 7

(R)'' TEST = [R] = 177776

(162.260,267,220,211,367.,375,016] fC 1,3,9.8
37(0041100,162 / 33(2601220,220 / 16(3671016,016
[220JALUC=HLLHH :(211]1D=000000
[211]5PS=1,[367]sPS=3  / N:(=0000

B05J2 (=) T=2.6 USEC

K3=6¢ CLR L /7 K3-3 DM=2 L / K5-5 BCON (1+42) H

#PSW RO JRO POINTS TO PSW
;MAKE [PSW] = 017
(RC) + ;TEST THE CLR = IT SHOULD CLEAR PSW
AO15 ;BR IF CLR MADE '7'' = 0 - IT SHOULD
;ERROR= CLR FAILED TO CLEAR PSW
BT015 ;LOCK ON HARD ERROR
RO sAUTO INC SHOULD ZERO RO
BT016 ;B8R IF IT DID
;ERROR - AUTOINC. FAILED
BT015 ;LOCK ON HARD ERROR

SEQ 0088



—

MAIN,

CBQEAC.P11

MACY1T 30A(1052)
03~y ~-80 08:05

001266
001272

001274
001276

001302
001304

001306
001310

012700 177775
000257

005110

100003
001002
102001
103402

000000
000766

03-JuL~-80 08:08 PAGE 89

BT015 "CLR

L7
(R)+'" TEST - [R] = 177776

s RNERARARCARRAARANRNARRRNONNERRANANNNNNNANENARNANNNRNRANANGRONANANNNNRANNS

.SBTTL BT016 *COM (R)'‘ TEST -~ (R) = 177776

s ERANANAANAANNNRA RN AR N RN NN NNNNANNRNANRNNNNNNANNANANCENNANANNAOANAINNS

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:

JACT BUTS:

JEXEC:

. CODES:

JSYNC:

;JKEY SIG:

B8T016: MOV
CCC

1016: comM
8PL
BNE
B8v(
8(CSs

E016: HALT
B8R

0161,266,267,220,211,367,375,016] FC 1,3,9.8
3700041100,161 / 33(2663220,220 /7 16(3671016,016
[220JALUC=HLLLL :[211]D=000357
[21115PS=1,[367]sPS=3 / N:C=111

B0SJ2 (=) T=1.8 USEC

K3~4 COM L / K3-3 DM=1 L

#PSW,RO ;RO POINTS TO PSW
JMAKE [PSW] = 000
(RO) JTEST THE COM ~ [PSW] S/B = 357
€016 JN:C=1111 2
€016
EO016
B1017

JERROR -~ (COM FAILED TO MAKE [PSW] = 357
BT016 sLOCK ON HARD ERROR

SEQ 0089



MAIN,

MACY 1T 30A(1052)

CBQEAC.P1

3370
3371
3372
3373
3374
3375
3376
3377
3378

03-uuL~-80

012700 177776
005010
000257

005120
100003
001002
102001
103402
000000
000765
005100

005500
001402

000000
000760

03-JuL-80 08:08 PAGE 90
08:05

87016 "‘COM

n7 .

(R)'' TEST = [R) = 177776

s RANRARAARENN RN ANAR NN AN E NN N A NRNANNCARAANANAA AN NN IRANNNANNANNNNNAS

.SBTTL BT017 'COM (RO)+'* TEST = (RO] = 177776

e WRRAARANANANRANRANANAACENEA NN AANNANANR NNV ANANARANNNANNNAON RPN NRAOOONY

;MICROPROGRAMMING /7 LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
SJEXEC:
;CODES:
JSYNC:
:KEY SIG:
BT017: MOV
CLRS
CccC
1017: oM
8PL
BNE
B8v(
BCS
E1017: HALT
BR
AD17: coM
ADC
BEQ
E2017: HALT

B8R

[162.160,267,220.211,367,375,0161 FC 1,3.9.8
3700043100,162 / 3302601220,220 / 16[3671016,016
[220JALUC=HLLLL :[2111D=000357
[2113SPS=1,[3671sPs=3  / N:C=1111

BOSJ2 (=)  T=2 USEC

K3-4 COM L / K3-3 DM=2 L / K5-5 BCON(142) H

#PSW.RO :RO POINTS TO PSW
(RO) JMAKE [PSW] = 000
*SCOPE SYNC
(RO + ;TEST THE COM - [PSW] S/B = 357
£1017 AN:C o= 1111 2
£1017
£1017
AO17
:COM FAILED TO SET ALL FLAGS
BT017 *LOCK ON HARD ERROR
RO ;SHOULD MAKE [RO] = 177777
RO 2 *SHOULD MAKE CROJ = 000000

;ERROR - COM FAILED TO AUTO INC. RO
87017 .LOCK ON HARD ERROR

SEQ 0090



MAIN,

(BQEAC.P

'Y
3

R
VOO NOWVES NN = O

RRR
GRS

3424

-

MACY11 30A(1052)
03-JuL-80 NB:05

001352
001354
001356
001360

001362
001364

001366
001370

001372
001374

001376
001400

005000
005001
005101
000257
010100

100492
000000
000770
005100
001402

000764

03-JuL-80 08:08 PAGE 91

S WRARRANANENRAPANANAAACCANANEANAANARANAANANANINNENNNCORROVNONINDOOCOR

8T017 '‘COM

; NNARARARNRARNARAARA RN ACERALANANANNANANNANRAR ARV CVN VTNV V VR VVNVONR VR

N 7

(RO)+"* TEST - (RO] = 177776

.SBTTL BT020 ‘MOV RA,RB'' TEST ~ WITH [RAJ=177777,(AB]=0000(C

;MICROPROGRAMMING / LOGIC INFORMATION
(170,204,001] FC 1,4.8
3700041100,170 7 2001701000,001
C170JALUC=LLLLL :02041D=177777

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
;SYNC:
:KEY S1G:
87020: (LR
CLR
cCoM
ccC
1020: MOV
amMl
E1020: HALT
BR
A020: COm
BEQ
€2020: HALT
BR

(204]5PS=3
B05J2 (=)

K3-3 MOV L / K3-3 SM=0 L / K3~3 DM=0 L / K3-4 OVLAP INSTR H

RO
R
R1
R1,RO0

A020
87020
RO
87021

81020

/ N:C=1000

T=1 USEC

JMAKE [ROJ=000000
:MAKE [R1]=000000
JMAKE [R1]1=0207777
;SCOPE SYNC

;TEST THE MOV
;BR IF W' GOT SET

;ERROR-MOV FAILED TO SET ‘W’
;LOCK ON HARD ERROR

;[RO] SHOULD GO TO 000000
;BR IF IT DID

;ERROR-MOV FAILED TO LOAD RO WITH 1°S
;LOCK ON HARD ERROR

SEQ 0091



s CENENNNRORNANRNENRNRRNVCER PR RANANNNRNVOVAONNNVONNOANVNRVVNNINNONNANNNNNY

; RNERRANRAARARRRN ANV CRCN AN ANNRNNANNNVNONONO VRNV VONNNVVANRVCRNCQN S

8 8

RA.RB'" TEST -~ WITH [RAJ=177777,(N8]=000000

-SBTTL BT021 'MOV RARB'’ TEST WITH (RAJ=000000,(N81=177777

;M] CROPROGRAMMING / LOGIC INFORMATION
(170,204.001] FC 1,4,8
3700041100,170 7/ 20C1701000,001
C170JALUC=LLLLL :([204]0=000000

JMAIN, MACYTT S0A(10S2) O3-0L-80 08:08 PAGE 92
(BQtAC.P11 03~y ~80 08:05 87020 '™MOV
3445
346
47
3648
3449
3450
345 ;ROM SEQ:
3452
3453 JACT BUTS:
3454
3455 JEXEC:
3456
3457 . CODES:
3458
3459 :SYNC:
3460
34661 JKEY SIG:
3662
3663 0C1402 005000 87T021. C(CLR
64 001404 005100 com
3465 001406 005001 CLR
3‘%2? 001410 000257 CCC
33223 001412 010100 1021: MOV
glz;? 001414 001402 8EQ
372 001416 000000 E1021: HALT
332;2 001420 000770 B8R
3475 001422 005100 AU2T: oM
3476 001424 005500 ADC
332775 001426 001402 8EQ
3479 001430 000000 E2021: HALT
36,80 001432 000763 BR

[204]5Ps=3
B825J2 (=)

K3-3 MOV L /7 K3-3 SM=0 L / K3-3 DM=0 L / K3-4 OVLAP INSTR M

RO
RO
R1
R1.RO

A021

B1021
RO
RO
87022

87021

/ N:(=0100
T=1 USEC

:MAKE [R0J=000000
;MAKE [RO1=177777
;MAKE [R1]=000000
;SCOPE SYNC

sTEST THE MOV
;B8R IF '7°° GOT SET

;MOV FAILED TO SET "7
;LOCK ON HARD ERROR

sSHOULD MAXE [ROJ=177777 AND SET *°C*’
;SHOLD MAKE [R0J=000000
;BR [F "' SET

;MOV FAILED TO ZERO RO
;LOCK ON HARD ERROR

3€0 0092



.MAIN,

MACY11 30A(1052)

(BQEAC.P1

%82
3483
3484
3485
3486
3487

001434
001436

001444
001446
001450
001452

001454
001456

03-Ju-80 08:08 PAGE 93

03-JuL-80 08:05

000257
012737
100003
001002

102001
103402

000000
000766

000017

177776

c 8

BT021 "MOV RARB' TEST WITH [(RAJ=000000,(RB1=177777

MR AL A AAAALAAAS R A AR AR AAAARAAR A Al d il I YIRS 2

.SBTTL BT022 ‘MOV  #N ¥’ TEST WITH N=17,A=177776

MR AAALA AL LA AAAAAAAAAAAR A ARl Rl i XIS Z22222 X2

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
:SYNC:
JKEY SIG:
B87022: (CC
1022: MOV
8PL
BNE
8v(
B8CS
EQ22: HALT
BR

(1462,24¢0,250,173,207,210,200,125,375,016] FC 1,2.4.8
3700042100,142 7 3502401120,17% 7 22[2071200,200 / 1601251016,016
(200JALUC=LLLLL :[12530=000017

(125]15PS=3 / N:C=1111

B05J42 (=) T=4 USEC

K3-3 MOV L / K3-3 SM=2 L / K3-3 DM=3 L / Kk5~5 BCO1 H
; K5-5 BCON(142) H

sMAKE [(PSW]=000

17 ,34PSW ;TEST THE MOV
£022 (N:CE1IN
EQ22

£022

B1023

;MOV FAILED TO LOAD PSW
BT02? ;LOCK ON HARD ERROR

SEQ 0093



MAIN,
(BQEAC

3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526
3527
3528

MACY11 30A(1052)
03-JuL-80 08:

P11

001460

001470
001472

001474

001476
001500
001502
001504

001506
001510

001512
001514
001516

001520
001522

012700
012701
005010
000257

010120

100003
001002
102001
103402

000000
000763
005100
005500
0C1402

000000
000756

177776
000017

03-JuL-80 08:
05

08 PAGE 94
BT022 "MOV  #N, @A’ TEST WITH N=17,A=177776

R A ALALAAAL A A AL A AR Al AR Al Al el d Al il Tl i Iz E Ty

.SBTTL BT023 'MOV RA,(RB)+'* TEST WITH [RAJ=17,[(RB1=177776

s TERRNRENNR NN R AN NN RN NN RN ONNNA AN A RANNNNNN NN R AN AN NAROOONORO O

:MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
;EXEC:
; CODES:
JSYNC:
;KEY SIG:
BT023: MOV
MOV
CLR
cccC
1023: MOV
BPL
BNE
8v(
B8CS
E1023: HALT
BR
AQ23: comM
AD(C
BEQ
E0232: HALT
B8R

D 8

(172.257,201,125,375,016] FC 1,4,8
3700041100,172 /7 2201721200,201 /7 16(125]016.016
(201JALUC=LLLLL :0125]D=000017

[125]sPS=3 / N:C=1111
B0SJ2 (=) T=2.42 USEC
K3-3 MOV L 7/ K3-3 SM=0 L / K3-3 DM=2 L / KS5-5 BCON(142) H
#PSW.RO ;RO POINTS TO PSW
#17.R1 ; [SOURCE]=017
(RO) ;MAKE [PSW]=000
:SCOPE SYNC
R1, (RO)+ ;TEST THE MOV
£1023 N:C = 1111 2
E1023
£1023
A023
:MOV FAILED TO LOAD PSW
81023 ;LOCK ON HARD ERROR
RO ;SHOULD MAKE [RO]=177777
RO :SHOULD MAKE [R0J=000000
B8T024 :BR IF IT DID
;MOV FAILED TO AUTO INC. RO
81023 ;LOCK ON HARD ERROR

SEQ 0094



JMAIN,  MACYTT 30A(1052) O03-uu-80 08:08 PAGE 95

(BQEAC.PI

3554
3555
3556
3557

001524
001530
001532
001534
001542

001544
001546

03-JuL-B0 08:05

012700
005010
000273
022737
001402

000000
000766

177776

000013

177776

¥

BT023 'MOV RA,(RB)+'’ TEST WITH [RAJ=17,(NB1=177776

; VRN ANARANRNNANNRR NNV VLN R ARNNNNN RN ANANCANNNANNRAC VDV RAVANNNAON S

.SBTTL BT026 'CMP  #N,3FA'’ TEST WITH N=(A)

e ARRAARNENTANAINANRANANOCCRENOENANNNNRNANANNANNNNAC NN ARNNNOONASNONRNNCGY

;MICROPROGRAMMING / LOGIC INFORMATION

.

;ROM SEQ:

JACT BUTS:

JEXEC:

. CODES:

JSYNC:

;KEY SlG:

BT024: MOV
o3

1024: CMP
BEQ

EQ24:  HALT
BR

[162,240,250,163,264,265,266,267,225,367,375,016] FC 1.2.3.8
3700041100,142 7 3502401120,163 / 33(2661220,225 / 16(3671016,016
(225]JALUC=LLHHL :[3671D=000000

(36715PS=3 / N:(=0100

BO5SJ2 (=) T=5.2 USEC

K3-3 (MP L / K3-3 SM=2 L / K3-3 DM=3 | / k3-8 CINOO L
; K&=4 ALLOW CLK L / K5-5 BCO1 H

#PSW,RO ;RO POINTS TO PSW
(RO) :MAKE [PSW]=000
;MAKE N:C=101M
#13,NPSW ;TEST THE (MP
BT025 :BR IF '7'° GOT SET
;CMP FAILED TO SET °°7"'
BT024 ;LOCK ON HARD ERROR

SEQ 0095



.MAIN.

MACY11 30A(1052)
03-Jw-80 08:05

(BQEAC.P1

3585
3586
3587
3588
3589
3590
359
3592

000257
022737
001401
000402

000000
000770

C3-JUL-80 08:08 PAGE 96
BT024 ''CMP  WN,.WA'" TEST WITH N=(A)

MR AAALALAAALARALALARARAAAARRARS Rl R a0 22 X0 ];

.SBTTL BT025 "'(MP #N. WA’ WITH N > (A)

MERAAALALAAS A SRS AS ARl iRl dddRddttalilldl ] 02 ) ])

;MICROPROGRAMMING / LOGIC INFORMATION

000017

177776

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
;KEY SIG:
BT02S: (CC
1025: (™
ggﬂ
E02S:  HALT
BR

F 8

0162,260,250,163,264,265.266.267,225,367,375,016] fC 1,2.3.8
3700061100.142 /7 3502401120,163 / 3302661220,225 / 16[3671016,016
[225JALUC=LLHHL :[3671D=177761

(367]SPs=3 / N:C=1001

BO5J2 (=) T=5.2 USEC

K3~-3 CMP L / K3-3 SM=2 L / K3-3 DM=3 L / k3-8 CINXYO L
; K4=4 ALLOW CLK L 7 K5-5 8C01 H

JMAKE [PSW]=000

#17,34PSW ;TEST THE (MP
E025 ;BR IF "2°' GOT SET
BT026 ;GO TO NEXT TEST

;CMP FAILED TO CLEAR '7°°
B1025 ;LOCK ON HARD ERROR

SEQ 0096



MAIN,

MACY11 30A(1052)

(BQEAC.P11

3613
3614
3615
3616
3617
3618

001570
001572

001600
001602

001604
001606

03-u.~-80 08:

000277
022737
0016401
000402

000000
000770

000000

03-JuL~-80 08:
05

177776

08 PAGE 97
BT025 "'tMP

s ARNANANANS

.S87

MERAAL L LA LA A

N, WITH N> (A)
L e I

TL BT026 ''(MP #MN,@WA' WITH N < (A)

AAAANERRA R AN RN AR AN AN AN RN NAINN AN N NAT AN AN ORNONNAR OO RS

;MIC PROGRAMMING / LOGIC INFORMATION

JROM [ EQ:

SACT BUTS:

JEXEC:

s CODES:

sSYNC:

;KEY SIG:

BT026: SCC

1026: (MP
ggo

E026:  HALT
8R

(142,240,250,163,264,265.266,267,225,367,375,016] FC 1,2.3.8
3700042100,142 / 3502401120,163 / 33[2661220,225 7 16[3673016.016
[225JALUC=LLHHL :[3671D=177761

(36715PS=3 / N:C=1001

B05J2 (=) T=5.2 USEC

K3-3 CMP L / K3-3 SM=2 t / K3-3 DM=3 L / k3-8 CINOO L
; K&=6 ALLOW CLK L / K5=5 BCO1 H

JMAKE [PSW]=017
#0, aNPSW ;TEST THE CMP
E026 ;BR IF *2'° GOT ScT
81027 ;G0 TO NEXT TEST
;CMP FAILED TO CLEAR '7"°
BT026 ;LOCK ON HARD ERROR

SEQ 0097



MAIN,

MACY11 20A(1052)

CBQEAC.PY”

3642

001610
001614

001616
001622

001624
001626

03-Ju-B0 08:08 PAGE 98

03-uu-80 08:05

012700
000257

020027
001402

200000
000770

177777

177777

H 8

BT026 ‘(WP MN,A' " WITH N < (A)
; LA 222202222220 2d2 222 222 22T X Y X X X P X 222223 222212113

.SBTTL 87027 ''(MP R,MN' TEST WITH [(RI=N

;) ANANNANAARANNANNRIARRACVANNCAANNNNNNNNANRRNANRONONCOARARPEROROECRRORESETS

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:

;ACT BUTS:

JEXEC:

. CODES:

SSYNC:

:KEY SIG:

87027: MOV
ccc

1027: (™P
BEQ

E027: HALTY
BR

(162,260,267,224,367,375,016] FC 1,3.8
37(0043100,162 7 33[2601220,226 / 16(3671016,016
(2c4JALUC=LLHHL :(367]D=000000

(36715PS=3 / N:(=0100

BO5J2 (=) T=2.6 USEC

K3-3 CMP L / K3-3 SM=0 L / K3~3 DM=2 L / K3-8 CINOO L
; Ké=4 ALLOW CLK L

#-1,R0 JMAKE [RQ)=177777
;N:C=0000

RO #-1 JTEST THE C(MWP

87030 ;BR IF CMP SET "7
;CMP FAILED

81027 ;LOCK ON HARD ERROR

SEQ 0098



MAIN,

MACYI1 30A(1052)

(BAQEAC.PIN

3671
3672
3673
3674
3675
3676
3677
3678

001630
001634

001636
001642

001644
001646

03-JuL-80 08:08 PAGE 99
03-JuL-80 08:05

012700 000007

000264
020027
001002

000000
000770

177777

BT027 '‘tmMP

1 8
R,MN ' TEST WITH [RI=N

MR AAAAAAAAA AL AR AR AL AA Al A A A e il Al I Il I IS YY)

.SBTTL BT030 ''CMP R, MN'' TEST WITH [R]I > N

MERAAALAAAAAAALL RS MM ASAR AR ARl ittt I A I I Y]

:MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:

;ACT BUTS:

JEXEC:

; CONES:

JSYNC:

;KEY SIG:

B7030: MOV
SeZ

1030: (™
BNE

E030: HALT
BR

(162.260,267,226,367,375,016] FC 1,3.8
37(0041100,162 7/ 3302601220,224 7 16(3671016,016
[224JALUC=LLHHL :(3671D=000002

[367]sPS=3 / N:(=0001

B0SJ2 (=) T=2.6 USEC

K3-3 CMP L 7/ K3=3 SM=0 L / K3-3 DM=2 L /7 K3-8 CINOO L
; Ké=6 ALLOW CLK L

#1.R0 ;MAKE [R0]=000001
JSET THE '7°' BIT
RO, #-1 sTEST THE (MP
BT031 ;B8R IF (MP CLEARED "7'°

;CMP FAILED
BT1030 ;LOCK ON HARD ERROR

SEQ 0099



MAIN.

MACY11 30A(1052)

(BQEAC.P

3699
3700
3701
3702
3703

3726
3727

001650
001654

001656
001662

001664
001666

03-JuL-80 08:0

012700
000264

020027
001002

000000
000770

000001

000017

OB;JUL-BO 08:

08 PAGE 100
BT1030 '

‘P

J 8
R,AN'' TEST WITH (R] > N

s ARNAARARANARAAAANANNNCCPRCCRNNNANANNAANNANNNNNAERNOVANR AN ONRODACROROORRS

.SBTTL BT031 *'CMP R, AN'' TEST WITH (R] < N

s WARRAANRAAAANNAARNRAAANCANN RN ANANANANNRARANARRNARARONONANOANVNONOVORNNY

:M1CROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:

;ACT BUTS:

JEXEC:

. CODES:

:SYNC:

;KEY SIG:

BT031: MOV
SEZ

1031:  (mP
BNE

E031:  HALT
BR

(162,260,267,224,367,375,016) FC 1,3.8
3700063100, 162 / 3302601220,224 / 16(3671016,016
[226]ALUC=LLHHL :[3671D=177762

(3673SPS=3 / N:C=1001

BO5J2 (<) T=2.6 USEC

K3-3 CMP L / K3-3 SM=0 L / K3-3 DM=2 L / k3-8 CINOO L
; Ké=4 ALLOW CLK L

#1,R0 ;MAKE [RO] = 000001
JSET THE "7°° BIT

RO 417 ;TEST THE C™P

BT032 ;BR IF (MP (LEARED '7''
;CMP FAILED TO SET '7°°

BT031 ;LOCK ON HARD ERROR

SEQ 0100



MAIN,

MACYT

C(BQEAC.P1

37/8
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741

001670
001674
001702
001706

001710
001712

001714
001716

001720
001722
001724

001726
(01730

30A(1052) 03-4uL-80 O08:

03-Ju.-80 08:05

012700 177776
012737 000340
012701 000340
000257
022001

001402
000000
000764
005100

005500
001402

000000
000757

177776

08 PAGE 101
871031 **

0, o

K 8
R,AN'' TEST WITH [(R] < N

R ALASELARLALL ALl Al d il il A IR I I

.SBT

TL BT032 *'(MP (RA)+,RB'‘ TEST WITH [SOURCE]=(R8]

MERAAALALSAARAA AR AL AR AR A a2 R it dddititlI I I YY)

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
EXEC:
. CODES:
JSYNC:
JKEY SIG:
BT032: MoV
MOV
MOV
ccc
1032: (), o
BEQ
E1032: HALT
BR
A032: coM
ADC
8£Q
E2032: HALT
BR

0142,260,250,120,371,362,000] £C 1,2.8

3700041100,142 7 3502403120,120 /7 3101201360,362 / 27(3711016,016
[371JALUC=LLHHL :[3621D=000000

(3621sPS=3 / N:C=0100

B05J2 (=) T=2.5 USEC

K3-3 CMP L / K3=3 SM=2 L / K3-3 DM=0 L / K5-5 BCON(1¢2) H
; K3-8 CINOO L

#PSW,RO ;RO POINTS TO PSW
#3460, 3NPSW JMAKE [PSW]=340
#340,R1 ;MAKE [DESTI=340
. ;N:C=0000
(ROY+,R1 JTEST THE CMP
A032 ;BR IF 7' GOT SET
JCMP FAILED TO ACCESS PSW
BT032 JLOCK ON HARD ERROR
RO :MAKE [RO)=177777
RO :MAKE [RO1=000000
81033 :BR IF "7 SET
;CMP FAILED TO AUTO INC. RO
BT032 ;LOCK ON HARD ERROR

S€Q 0101



MAIN.

MACY11 30A(1052)

(BQEAC.P11

001732
001736
001744
001750

001752
001754

001756
J01760

001762
001764
001766

001770
001772

012700
012737
012701
000264
022001

001002

000000
000764
005100

005500
001402

000000
000757

03-JuL-80 08:05

177776
000340
000330

03-JuL-80 O08:

177776

08 PAGE 102

87032

‘P

L 8
(RA)+ RB"" TEST WITH (SOURCEI=(RB]

e RERRARNARAANAANANRANAACA NN ACNOANNNANAANNNAIARANNENANNTANNNNNANANARNONY

.SBTTL BT033 '‘(MP (RA)+,RB'’' TEST WITH [SOURCE]>(RB)

MR ASAAAA R AL AR A AR AR AR dd Al AR ddd st i R T I I Y

sMICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
JSYNC:
JKEY SIG:
BT033: MmOV
MOV
MOV
SEZ
]1033: () o
BNE
E1033: HALT
BR
A033: (0
ADC
B8EQ
E2033: HALT
B8R

£142.240,250,120,371,362,000] FC 1,2.8

3700043100,142 / 3502401120,120 7 3101201360,362 7/ 27(3711016,016
C371JALUC=LLHHL :(3621D=000010

[3621SPS=3 / N:(=0000

B805J2 (-) T=2.5 USEC

K3-3 CMP L / K3-3 SM=2 L /7 K3-3 DM=0 L / K5-5 BCON(142) H
; K3-8 CINOO L

#PSW_RO ;RO POINTS TO PSW
#3460, a4PSW sMAKE [PSW]=340
#330.R1 ;MAKE [DEST]=330
;SET THE ‘2" BIT
(RO) +,RY ;TEST THE CMP
A033 ;BR IF "7'* GOT CLEARED
;CMP FAILED TO ACCESS PSW
BT033 ;LOCK ON HARD ERROR
RO :MAKE [ROJ=177777
RO :MAKE [R0J=000000
BT034 :BR IF "7°* SET

;CMP FAILED TO AUTO INC. RO
BT033 ;LOCK ON HARD ERROR

SEQ 0102



-MAIN.

MACY11 30A(1052)

CBQEAC.P11T

3804
3805

sERsEEEREEay

VO YO N NN = O

RERRE

2825

001774
002000

002012
002014
002016

002020
002022

002024
002026
002030

002032
002034

03-Ju~-80

03-JuL-80 08:05

012700
012737
012701
000264
022001

001002

000764

177776
000330
000340

177776

08:08 _PAGE 103

87033 ''(w

J RN ENR AN ANANANANNN RNV E RNV RNNNANANARANANANAANRAANANA AN NARANNASTORRTY

.SBTTL BT034 '‘CMP (RA)+,RB8'' TEST WITH [SOURCEI<(RB)

s WANARARAANAANNNNARANEN RN NRNNNCANARAANNANANAANA AN NANTAANNOANNNANROANY

sMICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
;ACT BUTS:
JEXEC:
;CODES:
JSYNC:
;KEY SIG:
BT034: MOV
MOV
MOV
SEZ
1034 (o, o
BNE
E1034: HALT
BR
AQ34: oM
ADC
BEQ
E2034: HALT
BR

n s
(RA)+,R8'* TEST WITH [SOURCEI>CR8]

0142,240,250,120,371,362.000] FC 1.2.8

3700041100,142 / 3502403120,120 / 3101201360,362 / 27(3711016.016
(371JALUC=LLHHL :(3621D=177770

[36215PS=3 / N:C=1001

BO5J2 (=) T=2.5 USEC

K3-3 CMP L / K3=-3 SM=2 L / K3-3 DM=0 L / K5~5 BCON(1+2) H
; K3-8 CINOO L

#PSW, RO ;RO POINTS TO PSW
#330, aaPSW ;MAKE [PSW]=330
#340,R1 ;MAKE [DEST]=340
;SET THE '2" BIT
(RO)+,R1 ;TEST THE CMP
A034 :BR IF 7"’ GOT CLEARED
:(MP FAILED TO ACCESS PSW
BT034 :LOCK ON HARD ERROR
RO :MAKE [RO]=177777
RO :MAKE (R0J=000000
BT1035 ;BR IF."7"° SET

;CMP FAILED TO AUTO INC. RO
BT1034 :LOCK ON HARD ERROR

SEQ 0103



N 8
MAIN. MACY11 30A(1052) 03-JuL-80 oa:g?o PAGE 104 “

CBQEAC.P11 03-JuL-80 08:05 34 'O (RA)+,RB'' TEST WITH [SOURCEI<CRB] SEQ 0104
38.{.1 : LA A2 A AR d ARl Al ddd L d Al R R I oy s o . . . 2axsssssactarll]
3842 , .SBTTL BTO35 ‘CMP RA.RB’’ TEST WITH [RA) = [AB)
3843 ; NERARANNANANAANNAAN AN CNN LR ON RN NAN RN AN NN AVRONAN SR ACOVVONV N NNONOQ
3844 . .
3845 :M] CROPROGRAMMING / LOGIC INFORMATION
%gzg ;ROM SEQ: [102,364,362,001] FC 1.8
%ggg ACT BUTS: 3700043100,102 7 3101021360.362 7 27(3641000,001
33325 SEXEC: [364JALUC=LLHHL :[3621D=000000 .
33222 ; CODES: [362)sPs=3 / N:C=0100
%ggg :SYNC: B0SJ2 (=) T=1 USEC .
3857 :KEY SIG: K3-3 CMP L / K3-3 SM=0 L / K3-3 DM=0 L / K3-4 OVLAP INSTR H
gggg : K3-8 CINOO L
3860 002036 012700 125252 BT035: MOV #125252.,R0 ;MAKE [RO] = 12§252
3861 002042 010001 ( MOV RO,R1 ;MAKE [R1] = 125252
% 002044 000257 ccc :SCOPE SYNC
333215 002046 020100 1035: C™P R1,R0 :TEST THE (MP
3866 002050 001402 ' Bea  BT036 :BR IF """ GOT SET
3868 002052 000000 E035: HALT :ERROR - CMP FAILED TO SET "7

3869 002054 000770 B8R BT03S ;LOCK ON HARD ERROR



MAIN,

MACY1T

(BQEAC.P11

3870
381
387

387

3874
3875
3876
3877
3878

002056
002062
002064
002066
002070

002072
002074

30A(1052) 03-u-80 08:08 PA
:05 8703

03~Ju -80 08

012700 025252
005001
000264
020100
001002

000000
000770

GE 105

5 "o

;ROM SEQ:

JACT BUTS:

JEXEC:

. CODES:

SSYNC:

;KEY SIG:

B87036: MOV
€2

1036: (mp
BNE

E036: HALT
BR

89
RA,RB'" TEST WITH (RAJ = (AB)

MR AALAAL AL A AR A AALAAAAARR AR AR T AL R Al 2 T2 Y

.SBTTL BT036 ‘TMP RA,RB'' TEST WITH (RA] < [R8)

MR AAAAALAA SR A AR A A A A A AR A A A AR Tt 2 2 T2 2] )

:MICROPROGRAMMING / LOGIC INFORMAT]ION

0102.364,362,001] fC 1.8

3700043100,102 7/ 3101021360,362 / 27(3641000,001
(364 JALUC=LLHML :[3621D=152526

(36215PS=3
80542 (=)

/ N:C=1001
T=1 USEC

K3-3 (WP L / K3-3 SM=0 L / K3-3 DM=0 L / K3-4 OVLAP INSTR H

; K3-8 CINOO L
#25252.R0
R1

R1,RO
81037

B1036

JMAKE (RO) = 25252
JMAKE [R1] = 000000
;SCOPE SYNC - SET ' 7°°
JTEST THE CMP

JBR IF 7' GOT CLEARED

JERROR - (MP FAILED TO SET "7
;LOCK ON HARD ERROR

SEQ 0105




MAIN,

MACYTY 30A(1052)

(BQEAC.P11

3899
3900
3901
3902
3903

3927
3928

002076
002100
002104
002106
002110

002112
002114

03-JLL-80 08:08 PAGE 106
BT036 ''CMP RA.RB"

03-JyuL-80 08:0

005000
012701
000264
020100

001002

000000
000770

000017

c 9
TEST WITH (RA] < (RB]

: LARARALA R AL A AR AddRd il il il i I XX SIS

.SBTTL BT037 "'(MP RA,R8'' TEST WITH [(RA) > [RB)

MR AAAAAAA A AL AL AR AR A A dAd il it il I ST L L]

:MICROPROGRAMMING / LOGIC INFORMATION

(102,364,362,001) ¢C 1,8

3700041100,102 / 3101021360,362 / 27(3641000,001
(364JALUC=LLHHL :[3621D=000017

;ROM SEQ:

SACT BUTS:

JEXEC:

s CODES:

JSYNC:

JKEY SIG:

87037: (LR
MOV
SEZ

1037: (™
BNE

EQC37: HALT
BR

(36215PS=3
BO5J2 (=)

; K3-8 CINOO L
RO

#17,R1

R1.RO
87040

B7037

JMAKE [RO]
JMAKE [R1]
;SCOPE SYNC - SET '2°°
.TEST THE CMP

JBR IF "7'' GOT CLEARED

JERROR ~ (MP FAILED TO SET 7%
.LOCK ON HARD ERROR

N:(=0000

T=1 USEC
K3-3 CMP L / K3-3 SM=0 L / k3-3 DM=0 L / X3-4 OVLAP INSTR W

000000
000017

SEQ 0106




MAIN,

MACY11 30A(1052)

CBQEAC.P1

002116
002122
002124
002126

002130

002132
002136

002140
002142

012700
005010
005001
000277

011001
020127
001402

000000
000765

177776

000017

03-JuL-80 08:08 PA
03-uL-80 08:05 8103

D 9

GE 107
7 P
R L L e e T

.SBTTL BT040 MOV (RA) ,ARB'' TEST WITH [SOURCEI=(AB)=17

s NANARERNARANRARNAANARNNOCRCRNRRAANANNARNANNRNANCRAN VAN OV OANNNNOOOROORS

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
JKEY S1G:
87040: MOV
CLR
CLR
SCC
1040: MOV
(o, o
BEQ
E04O: HALT
B8R

RA,RB'' TEST WITH [(RA] > (RB]

(141,267,250,160,204,000] FC 1,2.4.8
3700043100,141 7 3502471129,160 / 20(1601000,000
(160JALUC=LLLLL :(204]D0=000017

[204]15PS=3 / N:(=0001

BOSJ2 (=) T=2.3 USEC

K3-3 MOV L / K3~3 SM=1 L / K3-3 DM=0 L

#PSW, RO ;RO POINTS TO PSW
(RO) ;MAKE ([PSW]=000
R1 :MAKE [R1]=000000
JMAKE N:(C=1111
(RO) ,R1 ;TEST THE MOV
R1,#17 :DID RT GET LOADED WITH 000017 ?
BT041 ;B8R IF YES

MOV FAILED TO LOAD R1
BT040 ;LOCK ON HARD ERROR

S€Q 0107



MAIN.
(BQEAC

3959
3960
3961
3962
3963
3964
3965
3966
3967
3968
3969
3970
3971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987

MACY11 30A(1052)

P

002144
002150
002152
002154

002156

002160
002164

002166
002170

002172
002174
002176

002200
002202

03-JuL-80 08:08 PAGE 108

03-uuL-80 08:05

012700
005010
005001
000277

012001
020127
001402
000000
000765
005100

005500
001402

000000
000760

177776

000017

BT1040 '™MOV

s NRNERANNAACARNCENNNNAL OV AN G ARNANNNONENNNNNAN LA ANV VONVOVONER VAN RN RS

LSBTTL 8T041 MOV (RA)+,.RB"' TEST WITH C(SOURCEI={AB)=17

., NRARNANRANNAARNANANC RN RN NN ARANANNNRNANNRNNN OBV NNV OVON T ONNO QN0 S

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
:KEY SIG:
BT041: MOV
(LR
(LR
SCC
1041 MOV
(W, o
BEQ
E1041: HALT
B8R
AQ4LT : oM
ADC
BEQ
E2041: HALT
B8R

E 9

(RA) ,RB"" TEST WITH [SOURCE]J=(NB]=17

[161,247,250,160,204,000] FC 1,2,4.8
3700061100,161 /7 3502471120,160 /7 2001601000,000
(160JALUC=LLLLL :[2041D=000017

(2061SPS=3 / N:(=0001

BO5SJ2 (-) T=2.3 USEC

K3-3 MOV L / k3-3 SM=1 L / K3-3 DM=0 L

#PSW RO ;RO POINTS TO PSW
(RO) ;MAKE [PSWI=000
R1 ;MAKE [R11=000000

JMAKE N:C=1111
(RO) + R ;TEST THE MOV
R1,.M17 ;DID R1 GET LOADED WITH 000017 ?
AD41 ;BR IF YES

;MOV FAILED TO LOAD R
BT041 ;LOCK ON HARD ERFOR
RO ;CRO] SHOWD GO TO 177777
RO ;[ROJ SHOULD GO TO 000000
87042 ;BR IF ‘7' GOT SET

MOV FAILED TO AUTO INC. RO
BT041 ;LOCK ON HARD ERROR

SEQ 0108



MAIN,

(BQEAC.PN

MACY11 30A(1052)
03-Jw-80 08:0

002204
002206
002210

002212

002214
002216

002220
002222

005000
005001
000257
0746100
005700
001402

000000
000770

03

-JAW-80 O8:
5

F 9

08 PAGE 109
BT041 "MOV (RA)+,RB'" TEST WITH [SOURCEI=[RBI=17

MERAAALLA AL AALARSARAAMAA AR AR A Al I I Y

.SBTTL BT042 "XOR RA_RB'' TEST WITH [(RA] = [R8] = 000000

MR AAAALAAL AL AR ARA RS RAARAAR AR AR R T2 12222 )

:MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ: (102.364,360,001] fC 1,7.,8
;ALY BUTS: 3700041100,702 7 310102]360,360 7 27(3641000.001
JEXEC: (366 JALUC=HLHM. : [3601D=000000
; CODES: (3601sPS=3 / N:C=0100
JSYNC: B0OS5J2 (=) T=1 USEC
JKEY SIG: K3-3 DM=0 L / X3-3 JR(08:06)=1 L / k3-5 XOR L / K3~4 OVLAP INSTR M
BT042: CLR RO ;MAKE [RO] = 000000
CLR R1 ;MAKE [R1] = 000000
cCC ;SCOPE SYNC
1042: XOR R1,RO JTEST THE XOR
TST RO JRESUWLT = 000000 ?
BEQ BT043 ;BR JF YES
FO42: HALT JXOR FAILED
B8R 87042

SEQ 0109



MAIN,

MACY11 30A(1052)

(BQEAC.P1

4028
6029
4030
6031
4032
4033

002224
002226
002230
002232

002234

002236
002240

002242
002244

03-uuL-80 08:05

005000
005100
010001
000257

074100
005700
001402

000767

03-uu -80 08:88 PAGE 110

G 9

TO4Z2 'XOR RAR8'' TEST WITH [RA] = [RB] = 000000
N LAAAAA AR Al A 2 2l AR AR A A R 2 A I R N XX X X2 X2 21223
.SBTTL BT043 "XOR RARB'' TEST WITH (RA] = [RB] = 177777
M LAARAA R AR AR Rl A2 d 2222 223 22 2 XX NI LI
JM]ICROPROGRAMMING / LOGIC INFORMAT JON
;JROM SEQ: (102,364,360,001] FC 1,7.8
:ACT BUTS: 3700041100.,102 7 3101021360,360 7 27(3641000,001
CUXEC: [364JALUC=HLHHL :(360]0=000000
;CODES: [360]SPS=3 / N:C=0100
:SYNC: BOSJ2 (=) T=1 USEC
;KEY SIG: K3-3 DM=0 L / K3-3 [IR(08:06)=1 L /7 K3-5 XOR L / K3=4 OVLAP INSTR M
8T043: (LR RO JMAKE [RO) = 177777
com RO
MOV RO,R1 :MAKE [R1]) = 177777
CCC ;SCOPE SYNC
1043:  XOR R1.R0 :TEST THE XOR
TST RO JRESULT = 000000 2
BEQ BT044  ;BR IF YES
E043: KALT JXOR FAILED
8R B8T043 :LOCK ON HARD ERROR

s€a 0110



MAIN,

MACY11 30A(1052)

CBQEAC.P1

4059
4060
4061

4062
6063
4064
4065
4066
4067
4068
4069
4070
4071

4072
4073
4074
4075

002246
002252
002256

002260

002262
002266

002270
002272

03-JuL-80 08:08 PAGE 111

03-JuL-80 08:05

012701
012700
000257

074100

020027
001402

000000
000400

177777

H 9

BT043 'XOR RA,RB'' TEST WITH [RA) = [RB] = 177777

. RERAANNTAANAARAAANNNCNICACRCRAAANNNAANNNNNANNNANNANNANORONORAORNNRNOOERS

.SBTTL BT044 'XOR RA,RA'‘' TEST WITH [RB1=052525,[RAI=125252

MR AAAALLAA AL A AR AR Adddd a2 1T 222220 2

:MICROPROGRAMMING / LOGIC INFORMATION
[102.364,360,001) FC 1,7.8

;ROM SEQ:
;JACT BUTS:
JEXEC:
;CODES:
JSYNC:
JKEY SIG:
BT044: MOV
MOV
LC?
1044 XOR
(o, o
BEQ
EQ44: HALT
BR

3700043100,102 7 3101021360,360 / 27(3641000,001

(364]ALUC=HLHHL :[3601D=177777

[360]5PS=3
BOSJ?2 (=)

K3-3 OM=0 L / K3-3 IR(08:06)=1 L / K3~5 XOR L / K3-4 OVLAP INSTR H

#125252,R)
#052525.R0

R1.RO
RO, #-1
87045

BT045

/ N:C=1000
T=1 USEC

JMAKE (R1]=125252
;MAKE [R0]=052525
;SCOPE SYNC

;TEST THE XOR

JRESWT = 177777 2
;B8R IF YES

JXOR FAJLED
;LOCK ON HARD ERROR

S€a 0111



-MAIN,

MACY11 30A(1052)

(BQEAC.P1

4088
4089
4090
409N
4092
4093
4094
4095
4096

4108

S8
— e e e b D b
b ad e nd b

\Jo‘\ﬂbu'\)—‘og

002274
002304
002306

002310
002314

002316
002320

03-JuL-80 08:

112700
012701
000257
074100
020027
001402

000000
000765

125252
052525

177777

03-JL-80 08:
0s

08 PAGE 112

|

BT044 'XOR RA,RB'' TEST WITH [RB]=052525,[RAJ=125252

; NNERRARNAANNAAARNNARAN NI N AN CANANANANNN AR AACANANNANROANSANOENANANONOOON

.SBTTL BT045 "XOR RA,RB'' TEST WITH [RA)=052525,[RB1=125252

MERAAAAAL LA AL AL AL A AS A ARl AR Al Rl Rl il il titddladll]]

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:

;ACT BUTS:

JEXEC:

. CODES:

JSYNC:

:KEY SIG:

BT04S: MOV
MOV
cCcc

1045 XOR
(o o
BEQ

EQ4S: HALT
B8R

(102,.364,360,001] FC 1,7.8

3700043100,102 7 3101021360,360 7/ 27(3641000,001

[364]ALUC=HLHHL :0[3601D=177777

[360]15PS=3 / N:C=1000

B05J2 (=) T=1 USEC

K3-3 DM=0 L / k3-3 IR(08:06)=1 L / K3-5 XOR L / K3-4 OVLAP INSTR H

#125252.R0O JMAKE [RO)=125252
#052525 .R1 JMAKE [R1]=052525
:SCOPE SYNC
R1.RO JTEST THE XOR
RO, #-1 JRESULTY = 177777 ?
BT046 ;BR IF YES
;XOR FAILED
BT045 ;LOCK ON HARD ERROR

SEa 0112



J 9
JMAIN,  MACY1 30A(1032) 03-JuL-B0 08:08 PAGE 113

CBQEAC.P11 03-Jw.-8G 08:05 BT045 'XOR RA,RB'' TEST WITH [RAJ=052525,[RB1=125252 SEQ 0113
4118 R T L T L L LI L
4119 .SBTTL BT046 GPR ADDRESS INTERRACTION TEST
4120 R e e N e N L L LI
62
6122 002322 012700 125252 BT046: MOV #125252.,R0 ;CROJ = 125252
6123 002326 C10001 My RO,R1
6126 002330 005101 COM R1 :[R1] = 052525
6125 002332 010102 MOV R1.R2
6126 002334 005102 cOM R2 :[R2] = 125252
6127 002336 010203 MOV RZ.R3
4128 002340 005103 COM R3 ;[R3] = 052525
6129 002342 010304 MOV R3,Ré
4130 002344 005104 coM Ré ;[R4] = 125252
4131 002346 010405 MOV R4 ,R5
2}%% 002350 005105 com RS ;[R5] = 052525
4134 002352 074100 1046:  XOR R1.RO ;[RO] S/B = 177777
4135 002356 074200 XOR RZ.R0 ;[RO]J S/B = 125252
4136 002356 074300 XOR R3.R0 ;CROJ S/B = 177777
4137 002360 074400 XOR R4 .RO ;[RO] S/B = 125252
4138 002362 074500 XOR R5.RO :[ROJ S/B = 177777
2}23 002364 005100 coM RO :[RO] S/B = 000000
2}2% 002366 001402 BEQ AQ46 ;BR IF [RO] WAS 000000
4143 002370 000000 E1046: HALT :GPR ADDRESSING PROBLEM
2}22 002372 000753 BR BT046 ;LOCK ON HARD ERROR
4146 002374 020627 001000 AQ46: (MP SP,ASTACKL :DID R6 GET DISTURBED
Z}Zg 002400 001577 BEQ INIT ;BR IF NOT
4149 002402 000000 E20646: HALT ;R6 ADDRESS PROBLEM
4150 002404 000746 BR BT046 ;LOCK ON HARD ERROR

4152 003000 .=3000




MAIN,
(BQEAC

6153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
“167
4168
46169
46170
46171
6172
6173
6174
4175
6176
L6177
4178
6179
4180
4181
4182
4183
L4184
4185
4186
L4187
4188
4189
4190
4191

MACY11 30A(1052)
P11 03-JuL-80 08:05

003040
003044

003046

003050
003052

012706
012737
012737
012701
005021
020127
001374
012706

012700
000257

001002

000000
000774

000001

066662
066664

K 9
BT046 GPR ADDRESS INTERRACTION TEST
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
// / [/ [/ / BASIC INSTRUCTION TESTS / / / / / /
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

INIT: MOV MT1001,SP +SET UP THE STACK POINTER

03-JuL-80 08:08 PAGE 114

MOV 1,34 ICOUNT sNO ITERATIONS ON INITIAL PASS

MOV #1,MITCNT

MOV #ERRCNT R sSET UP TO INIT. COUNTERS AND FLAGS
1$: CLR (R1)+ +CLEAR ONE WORD

CMP R1,#ONCE+2 sCLEARED ALL FLAGS AND COUNTERS?

BNE 18 :BR_IF NOT
BEGIN: MOV #87001,SP sSET UP THE STACK POINTER

e HARAAARAAAAAA AN AN A AN NI NN NN P ANAN AN A RARRNAAANANANAR AN AN AR ®

.SBTTL TOOO1 BASIC 'BNE’'’ TEST WITH 2=0

s RARAAANARANAAANANERAR AR AN NN NN ANARANRAANNANAAANRAAANA RO RNS

:MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ: £111,340,341,016] FC 1,7
;ACT BUTS: 3700041100,111 7 1603401016.,016
JEXEC: [341JALUC = LHLLH :[016] D = #T70002
. CODES: N/ A
sSYNC: B05J2 (=) / T= 1.8 USEC
:KEY SIG: K5-3 FALSE BR L / KS5-3 BR INSTR L
;888}; ??g #0001 ,R0 - MAKE Z‘bLOAD RO WITH TEST NO.
10001: BNE 10002 sTEST THE BNE - IT SHOULD BR
EO001: HALT JBNE FAILED TO LOAD P(C
BR RO001 ;LOCK ON HARD ERROR

SEQ 0114



-MI"I

MACY11 30A(1052)

(BQEAC.P1

6192
6193
4196
4195
4196
4197
4198
4199
4200
4201
4202
4203

003054
003060

003062
003064

003066
003070

03-JuL-~80 08.0

h Y

012700 000002
000264

001001
000402

000000
000773

03-JUL-80 08:08 PAGE 115

T0001 BASIC

L 9
"BNE’" TEST WITH 72=0

; ANANARAAARGEARANNAAR LA NNARANAANAAAANANN RSN LN 0000000 NN OB 00O

.SBTTL T0002 BASIC 'BNE'' TEST WITH Z=1

s RRARRNAAANARARNANNANCALCAERAEAANNANRNARNIARNERNANNORNOVOVOOVONCOR0D

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:

JACT BUTS:

JEXEC:

. CODES:

JSYNC:

:KEY SIG:

g

10002: BNE
BR

E0002: HALT
BR

0110,347,0161FC 1,7
3700041100,110 7 1601101016,016
NO-0P=[016] D= #10002

N/ A

B05J2 (=) / = 1.4 USEC

K5~3 BR INSTR L

#0002 ,R0 LOAD RO WITH TEST NO.
;SET PHE 7"81

E0002 ;TEST THE BNE = IT SHOULD NOT BR

10003 ;60 TO NEXT TEST

R0002 L0k ON HARD ERROR

SEQ 0115



o "9
MAIN.  MACY11 30A(1052) 03-JuL-BO 08:08 PAGE 116

(BQEAC.P11 03-JuL-80 08:05 T0002 BASIC "BNE'' TEST WITH Z=1 SEQ 0116
(220 : tttt-ttttttttttttttt'ttttttttttt't.ttttttotttt.ttttﬂ..'lilﬂt’t’t.
6221 .SBTTL TOO03 BASIC *BEQ'’ TEST WITH =1
4222 ;D NARANARARAAARANERANA N A NNV NANANANARARANI NN NN ENVR VN NOODVOVNLOONS
6223 -

25%? :MICROPROGRAMMING / LOGIC INFORMATION

2%3? :ROM SEQ: 0111,340,341,016] FC 1,7

23%3 ;ACT BUTS: 3700041100,111 7 16{340116.1¢

25§? JEXEC: [341JALUC=LHLLH :(0161D=AT0004

4232 ;CODES: N/ A

4233

2%%% ;SYNC: B05J2 (=) / = 1.8 USEC

25%9 ;KEY SI1G: K5-3 FALSE BRL / K5-3 BR INSTRL

4238 003072 012700 000003 - T0003: MOV #0003 RO ;LOAD RO WITH THE TEST NO.
2528 003076 000264 ROO03: SEZ ;MAKE Z=1

2%2} 003100 001402 10003: BEQ 10004 sTEST THE BEQ - IT SHOULD BR
4243 003102 000000 E0003: HALT ;BEQ FAILED TO LOAD THE PC

42644 003104 000774 BR RO003 ;LOCK ON HARD ERROR




MAIN,

MACY11 30A(1052)

(BQEAC.P1T

4245
4246
4247
64248
4249
4250
6251
6252
6253
425
4255
4256
4257
4258
4259
4260
4261
4262
4263
6264
4265
4£266
4267
4268
4269
4270
427
4272

003106
003112

003114
003116

003120
003122

03-JuL-80 08:05

012700 000004

000257
001401
000402

000000
000773

N 9
3 BASI( 'BEQ'' TEST WITH 2=1

S NAEANARANEARAAAANNRNCOIRARCANANGAANANAANANEARAENACAONORCORONDORONORG

.SBTTL TOUO4 BASIC 'BEQ’’ TEST WITH 2=0

; EARANRANAAAAAANANANARACIANLANANAANNRANANRNANANANEARANAONNNNNANVANOQ

;MICROPROGRAMMING / LOGIC INFORMATION

03-JuL-80 08:08 PAGE 117
1000

;ROM SEQ: [110,347,016] FC 1,7
ACT BUTS:  3700041100,110 / 16[1101016.016
JEXEC: NO-0P=[016] D= #10004
; CODES: N/ A
;SYNC: 80502 (-) / T= 1.4 USEC
;KEY SI16G: KS-3 BR INSTR L
T0004: MOV #0004.RO ILOAD RO WITH THE TEST NO.
10004: BEQ  E0R04 ;TEST THE BEQ - IT SHOULD NOT BR
BR 0005 :.0 TO NEXT TEST
E0004: HALT ;BEQ BRANCHED WITH 2=0
BR  RO0O4 :LOCK ON HARD ERROR

SEQ 0117



r

JMAIN,

MACTN

(BQEAC.P1

6273
6274
6275
6276
277
4278
6279
4280
4281

4282
4283
4284
4285
4286
4287
4288
4289
4290
4291

4292

003124
003130
003134
003136
003140

003142
003144

30A(1052) 08;JUL-80 08:

03-JuL-80 08:

012700 000075
005037 177776
000270
100001
000402

000000
000771

08 PAGE 118

810

TO004 BASIC 'BEQ’' TEST WiTH 2=0

s VRN NERNRRNONNACNNCCN O OENDNNN AN ANNNR NN RN NN ANNNNNANNAONNOND

.SBTTL TOOO5 BASIC 'BPL'’ TEST WITH N=1

MR AL LA AL LALLM AL AAAA ARl dd T el ) a2 222222

;MICROPROGRAMMING / LOGIC INFORMAT]ION

;ROM SEQ:

JACT BUTS:

JEXEC:

. CODES:

JSYNC:

SKEY SIG:

g
SEN

10005: B8PL
BR

EOCOOS: RALT
BR

(110,347,0161 fC 1,7
3700041100,110 7 160110116,16
NO~0P=(016] D=#10005

N/ A
B05J2 (=) / T= 1.4 USEC
K5-3 BR INSTR [
#0005 ,RO ;LOAD RO WITH TEST NO.
arPsy :CLEAR THE PSW

IMAKE N=1
E0005 :TEST THE BPL - IT SHOULDN'T BR
10006 ;GO TO NEXT TEST

:BPL BRANCHED WITH N=1
RO0OS :LOCK ON HARD ERROR

SEQ 0118




MAIN,

MACY11 30A(1052)
03-JuL-80 08

(BQEAC.P1

4302

003146
003152
003156

003160

003162
003164

012700 000006

005037
000257

100002

000000
000772

177776

03-Jw-80 O08:
:0%

08 PAGE 119

c10

TOO05 BASIC "BPL'’ TEST WITH Ne1

s RRRRNRNARNNRANNNNNNCOCRNRNRNNRNNRNNRNNNNNRONANNNNNQAATANONNCENRNACRNY

.SBTTL TO006 BASIC ‘BPL'’ TEST WITH N=0

s YERRRRNANANRRANRNA ANV OVRNCOORANNNNERNNCANNRANANNNNAN VNN NOVEONORNND

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
;SYNC:
JKEY SIG:
T0006: MOV
RO006: (LR
Cc
10006: 8PL
EQ0Q06: HALT
B8R

(111,340,341,016] ¢C 1,7
3700043100,111 /7 160340116,16
(341JALUC LHLLK :[016]D0=4T0007

N/ A

B805J2 (=) / = 1.8 USEC

K5-3 BR INSTR L / KS-3 FALSE BR L

#0006.R9 JLOAD RO WITH TEST NO.

arPSuw ;CLEAR THE PSW
;SCOPE SYNC

10007 JTEST THE BPL ~ IT SHOULD BR
.BPL FAJLED TO LOAD THE PC

RO006 ;LOCK ON HARD ERROR

SEQ 0119




MAIN,

MACY11 30A(1052)

(BQEA(C.P11

6329
4330

4359
4361

003166
003172
003176
003202

003210
003212

003214

003216
003220

003222
003224

10

03-uuL-80 08:08 PAGE 120
T0006 BASIC 'BPL'' TEST WITH N=0

03-Jw -80 08:05

012700
012702
012705
012704
005015
005003
000277

011503
020403
001402

000000
000770

000007
177703
177776
000017

;) SRR RN NN N AE N RN AR AR ON O RN RO NN NN N RN AN RN N R AN AN RNNARNN AR O RN NGO OOOY

R AAAAL AR A LSRRl AR Ad Al sl dad el i i i R I I 2 Y )

.SBTTL TOOO7 BASIC ‘MOV (RA),RB'' TEST = (RA)=177776

;MICROPROGRAMMING / LOGIC INFORMAT]ION

;ROM SEQ: 01461,267,250,160,204,000] FC 1,2,4,8

;ACT BUTS: 37000641100,141 7/ 3502471120,160 /7 2001603000,000
JEXEC: [160JALUC=LLLLL :[2041D=000017

; CODES: [204]5PS=3 / N:(C=0000

JSYNC: B05J2 (=) 7=2.25 USEC

JKEY SiG: K3-3 MOV L / K3-3 SM=1 L / K3-3 DM=0 L

T0007: MOV #0007 RO :LOAD RO WITH TEST NO.

R0O007 :

10007:

EQQ07:

MOV #177703 Rr2 ;DEST ADDR = R3
MOV #PSW,RS :SOURCE ADDR = 177776

MOV 17 .Ré4 CRESUWLT S / 8=000017
CLR (RS) *MAKE [PSW1=000

CLR R3 :CDEST] = 000000

SCC *MAKE [PSW1=017

MOV (RS) .R3 :TEST THE MOV

CMP R4 .R3 :CORRECT RESULT ?
BEQ 10010 ‘BR IF YES

HALT ;ERROR-MOV FAILED

BR R0O007 ;LOCK ON HARD ERROR

SEQ 0120



MAIN,

MACY11 30A(1052)

(BQEAC.P1T

(362
(363
4364
4365
4366
4367
6368
4369
4370
4371
6372
6373
6376
4375
6376
6377

003226
003232
003236
003242
003250

003252
003254
003256

003260
003242

03;JUL-80 08:

03~y .-80 08:0

012700
012702
012704
012737
000257
020412
001403
011203

000000
000767

000010
067560
125252
125252 067560

E 10

08 PAGE 121
T0007 BASIC 'MOV (RA),RB'‘ TEST - (RA)=177776

; FRARNAN RN AR ANNR AN NN OV VNN RN NN RN ARANNNNNANNANNANNNONANOROANPNNROROS

.SBTTL TOO10 BASIC ‘CMP RA,(RB)'' TEST - (RA] = [DEST]

R ALALAAAAL LA AR AR AR AR dR e 2222222223 2222222222°2°F 1)

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ: [161,266,267,224,367,375.016] FC 1.3.8
CACT BUTS: 3700041100,161 /7 3302661220.224 / 1603671016.016
(EXEC: [224JALUC=LLHHL :(36710=000000
:FODES: £36715PS=3 / N:C=0100
:SYNC: BOSJ2 (=) T=2.6 USEC
:KEY SIG: K3=-3CMP L / K3=3 SM=0 L / K3-3 DM=1 L / Ké&=4 ALLOW CLK L
;. K3-8 CINOO L
T0010: MOV #0010, RO ;LOAD RO WITH TEST NO.
MOV mBUF R2 :DEST ADDR = MBUFO
MOV #125252 R4 TRESUWLT S / B = 125252
ROO10: MOV #125252.3#MMBUFO :MAKE (DEST] = 125252
cce SMAKE N:(=0000
10010: C™P R4, (R2) ;TEST THE CMP
BEQ 10011 ;BR IF 7' GOT SET
MOV (R2) ,R3 :GET THE WAS DATA
E0010: HALT :ERROR - CMP FAILED TO SET '7Z°"

BR R0010 sLOCK OF' HARD ERROR

SEQ 0121



JMAIN,

MACY11 30A(1052)

(BQEAC.PIT

(394
4395
(396
4397
4398
<399
400
4401
4402
4403
6404
4405
6406
4407
4408
4409
4410
411
6412
4413
4414
4415
4416
4417
4418
4419
44620
4421
4422
6423
4424
4425
4426
4427

003264
003270
003274
003300
003306

003310
003312
003314

003316
003320

012700
012702
012704
012737
000264

020412
001003
011203

000000
000767

F 10

03-Ju-80 08:08 PAGE 122
03-4u~80 08:05

00001
067560

000000 067560

TO010 BASIC "'CMP RA,(RB)'" TEST - [RAJ = [DEST]

MERAAAAARAAAA AR RS RARARRR R Rd Rl s I I I )

.SBTTL TOO11 BASIC ''(MP RA,(RB)'' TEST - [RA) NOT EQUAL TO [DEST]

. WARA A AR AR AR R Al a2 X RS XX 12322222222

;MICROPROGRAMMING / LOGIC INFORMATION

cROM SEQ: (161,266,267,224.367,375,016] FC 1,3,8

;ACT BUTS: 3700041100,161 / 33[2661220,226 / 16(3671016,016

JEXEC: [224IALUC=LLMMHL. :(3671D=177777

. CODES: (367]15PsS=3 / N:C=1001

JSYNC: BO5SJZ2 (=) T=2.6 USEC

JKEY SIG: K3-3 CMP L / K3-3 SM=0L / Kk3-3DM=1L / Ké&=4 ALLOW CLK L

; K3-8 CINOO L

T0011: MOV #0011 ,R0 ;LOAD RO WITH TEST NO.

MOV #MBUF 0, R2 :DEST ADDR = MBUFO
MOV #1 _Ré ;RESUWLT § /7 B = 000001
ROO11: MmOV #0, aMMBUF O ;MAKE [DEST] = 000000
SEZ ;MAKE N:(=0100
10011: (™ R4, (R2) ;TEST THE CMP
BNE 10012 JBR IF "7'' GOT CLEARED
MOV (R2) ,R3 sGET THE WAS DATA
EOC011: HALT .ERROR - (MP FAILED TO (LR '7'°
BR ROO1 ;LOCK ON HARD ERROR

SEQ 0122




MAIN,

MACY11 30A(1052)
03-JuL~80 08:05

(BQEA(.P11

428
6429
30
3
4632
4433
4634
64635
4636
037
4438
4439
4640
4461
4442
L4463
L4bd
(445
L4kl
L4467
4448
4449
4450
4451
6452
4453
6454
4455
44656
4457
4458
4459
4460
4461
4462
4463
L4664
4465

003322
003326
003332
003336
003340

003342
003346
003350
003352
003354
003356

203360
003362

012700
012704
012702
010403
000257
022703

001402
000000
000771

020403
001402

000000
000765

C3=Ju~-80 08:08 PAGE 123
T0011 BASIC 'CMP RA,(RB)"

125252

MR A A AAAL AR Rd AR AR R AR ARl Al T2l Il I I Iy

G 10
TEST - [RAJ NOT EQUAL TO (DEST)

.SBTTL T0O12 BASIC '‘CMP MN.R'' TEST = N = [R]

MERAAAALAAALLALARAL AR RS ALAAAA R ] A a2 AR el I )

;MICROPROGRAMMING / LOGIC INFORMATION
(142.240,250,120,371,362,000] ¢C 1,2.8

;JROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
JSYNC:
;KEY SIG:
T10012: MOV
MOV
MOV
R0012: MOV
CCC
10012: C™P
BEQ
E70012: MHALT
B8R
AQO12: (™P
BEQ
E20012: HALT
BR

3700041100.142 7 3502401120,120 / 27(371]000,000

(371JALUC=LLHHL :([3621D=125252
(3621 SPS=3 / N:(=

B0SJ2 (=)

K3-3 (MPL / K3-3 DM=0OL / Kk3-6 BYTE INSTR H
;LOAD RO WITH TEST NO.

#0012 ,RO
#125252 .Ré
#177703.R2
R4 .R3

#125252,R3
A0012

ROO1?2

R4 ,R3
T0013

ROO12

/ T= 2.5 USEC

JRESULT S /7 B = 125252
;DEST ADDR = R3
;(DEST] = 125252
:SCOPE SYNC

:TEST THE CMP

:BR JF N = [R]

:CMP FAILED

;LOCK ON HARD ERROR
;DID CMP ALTER [DEST]?
;BR IF NO

;CMP DELIVERED A RESULT
;LOCK ON HARD ERROR

SEQ 0123



-MAIN.

MACY1Y 30A(1052)

(BQEAC.P11

666
4667
4468
4469
4470
4N
672
44673
64746
L4675
L4676
77
4478
“%79
4480
481
442
4483

003364
003370
003372
003376
003400

003402
003406

003410
003412

003414
003416

003420
003422

03-JuL-80 08:08 PAGE 124
TOO12 BASIC ''CMP WN,R'' TEST - N = [R]

03-JuL~80 08:05

012700
005004
012702
010403
000264
022703

001002
000000
000771
020403
001402

000000
000765

000013
177703

000001

s ARABARAARRRARANARANET TN EANAANAANNANACAARANANANCANNNNONNNNN AN ANOS

.SBTTL TOO13 BASIC ''CMP #N,R'‘ TEST - N NOT EQUAL TO [R]

s RANARANAANAAAANNANANARACANRNNNANARNNRANAAANAANAAANANANVINANVNINNINNCARNEG N

H 10

:MICROPROGRAMMING / LOGIC INFORMATION
(142,240,250,120,371,362,000] FC 1,2,8

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
:KEY SIG:
T0013: MOV
CLR
MOV
ROO13: MOV
SEZ
10013: C™P
BNE
E10013: HALT
BR
A0013: (mP
BEQ
E20013: HALT
BR

37000413100,142 7 3502401120,120 / 27(3713000,000

[371]ALUC=LLHHL :0(3621D=177777
(362] SPS=3 / N:(=1001

80542 (=)

K3~3 (MPL / K3-3 DM=OL / Kk3-6 BYTE INSTR H / K3-8 CINOO L
:LOAD RO WITH TEST NO,

#0013 ,R0
Ré

#177703 ,R2
R4 ,R3
#1,R3
ACO13
RO013

R4 ,R3
70014

RO013

T=2.5 USEC

;RESUILT § /7 B8 = 000000
;DEST AODR = R3

;[DEST] = 125252

:SCOPE SYNC

JTEST THE CMP

;BR IF N NOT EQUAL TG (R]

;CMP FAILED
;LOCK ON HARD ERROR

;DID CMP ALTER [DEST]?
;B8R [F NO

;CMP DELIVERED A RESULT
;LOCK ON HARD ERROR

SEQ 0124



MAIN,

MACY11 30A(1052)

(BQEAC.P11

4503
4504
4505
4506
4507
4508
509
4510
451
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4523
4524
4525
4526
4527
4528
4529
4530
4531
4532
4533
453,
4535

OS-JUL 80 08:08 PAGE 125
TOO13 BASIC "CMP ANX*° TEST = N NOT EQUAL T0 (R

03-JyuL-80 08:0

012700 000014
012702 067560

012704
005012
000257
010412

020412
001403

011203
000000
000770

177777

110

; ARARNRRENEEANERRO RN VO RV NTO NN AN R AR A RN AN AN AN AN NN NN RN NN NN RO NN S

.SBTTL TO014 BASIC WOV MA,(NB)‘* TEST

; RRNRRRNRRANNANNNR RNV R ARV NNNAARRANNANNANANAAANARANNAN ARG OARNRANTNCGR

:MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
:ACT BUTS:
JEXEC:
;CODES:
JSYNC:
:KEY SIG:
T0014: MOV
MOV
MOV
RO014: (LR
cccC
10014: MOV
(0, o
BEQ
MOV
E0014: HALT
BR

0171,257,201,125,375,016J FC 1,4.,8

3700041100,171 7/ 220171]200,201 / 1601251016,016
C201JALUC=LLLLL :01251D=177777

(125315PS=3 / N:C=1000

BO5J2 (-) T=2.42 USEC

K3-3MOVL / K3-3 SM=0 L / Kk3-3 pM=1

#0014 ,RO ;LOAD RO WITH TEST NO.

mBUFO,R2 :DEST ADDR=MBUFO

#~1,R4 CRESWT S / B = 177777

(R2) *MAKE [DEST] = 000000
*SCOPE SYNC - N:(=0000

R4, (R2) ;TEST THE MOV

R4, (R2) ;RESULT CORRECT 2

10015 ‘BR If YES

(R2) ,R3 :GET THE WAS DATA
*ERROR - MOV FAILED

R0014 *LOCK ON HARD ERROR

SEQ 0125



.MAIN,

MACY11 30A(1052)

(BQEAC.P1

4536
4537
4538
6539
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
4550
4551
4552
4553
4554
4555
4556
4557
4558
4559
4560
4561
4562
4563
4564
4565
4566
4567
4568
4569
4570

003460
003464
003470
003474
003476

003500

003504
003506

003510
003512
003514

03-uLL~-80 08:0

012700
012702
012704
005012
000257

012712

020412
001403

011203
000000
000767

000015
067560
177777

177777

03;JUL-80 08:08 PAGE 126

J 10

TO014 BASIC '™MOV RA,(RB)'' TEST SEQ 0126

M LA A AL ARAAA AR SRRl il d il iRl Ty R S XY 22222222

.SBTTL T0015 BASIC MOV #N,(R)'' TEST

. VAR RN NN NN N NN NNV NN OV ONANN N AR AR AN NNCANAANRANN R E RO NC NI OIONRTRODRY

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ
;ACT BUTS:
JEXEC:
;CODES:
JSYNC:
JKEY SIC:
T001S5: MOV
MOV
MOV
RO015: (LR
CcCC
10015: Mov
(W, o
8EQ
MOV
EQO01S: HALT
BR

[142,240,250,171,257,200,125,375,016] FC 1,2,4,8

3700041100,162 7 3502401120,171 7 2201713200,200 / 1601251016,016
(200JALUC=LLLLL :({125]1D=177777

[125]5PS=3 / N:C=1000

BOSJ2 (=) 7=3.26 USEC

K3=3 MOV L / K3-3 SM=2 L / K3-3DM=1 L / K5-5 BCON(1+42) H

#0015 ,RO ;LOAD RO WITH TEST NO.
mBUF O, R2 :DEST ADDR = MBUF(
#-1.R4 CRESWLT S 7/ 8 = 177777
(R2) *MAKE [DEST] = 000000
:SCOPE SYNC
#-1,(R2) ;TEST THE MOV
R4, (R2) :RESULT OK ?
10016 :BR IF YES

(R2) ,R3 ;GET THE WAS DATA
;ERROR - MOV FAILED
ROO15 ;LOCK ON HARD ERROR



MAIN,

MACY11 30A(1052)

(BQEAC.P11

57N
6572
4573
6574
4575
4576
6577
4578
4579
4580
4581
4582
4583
4584
4585
4586
4587
4588
4589
4590
4591
4592
4593

03-JuL-80 08:08 PAGE 127

03-JuL~80 08:05

112765

020412
001403

011203
000000
000765

000016
177401
067564
067560
177777

000001

000004

K 10

TOO15 BASIC "MOV N, (R)"" TEST

s NARNARAANE AR AN AN AR AN AN RN AN RN AN AN NN AN NARAANAANNNOA NN NANNONNTRNNS

.SBTTL TOO16 BASIC ‘MOVB #N,X(R)*' TEST - DEST EVEN

MR AAAL L AR AL AR ARRdRd il dt st d el T2 222 2 XY

:MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
;ACT BUTS:
JEXEC:
. CODES:
JSYNC:
:KEY SIG:
T0016: MOV
MOV
MOV
MOV
RO016: MOV
ccc
10016: M™MOVB
MP
8tQ
MOV
EQ0016: HALT
BR

[142,240,250,177,206,212,202,205,125,375.016] FC 1,2,4

3700061100,142 / 3502401120.177 7/ 1701771212.212 / 2102061200, 202
;7 1601253016.016

(205JALUC=LLLLL :01251D=001001
(125] SPS=3 / N:(=0000

B05J2 (=) / T= 4.2 USEC
K3-3 MOVL / K3-3 DM=6L / K3-5 DOPL / K3-6 BYTE INSTR H
#0016 RO ;LOAD RO WITH TEST NO.
#177601.R4 ;RESULT S / B = 177401
AMBUF 1,R2 *DEST ADDR = MBUF1
#MBUF 0 ;RS :BASE DEST ADDR = MBUFO
#-1,(R2) :CDEST) = 177777

*SCOPE SYNC
#1,4(RS) :TEST THE MOVB
RG, (R2) :RESULT OK?
10017 :BR IF YES
(R2) ,R3 :GET WAS DATA

:MOVB DELIVERED WRONG RESULT
RO016 :LOCK ON HARD ERROR

SEQ 0127



-MAIN,
C(BQEAC

606
4607
4608
L4609
64610
6611
4612
64613
64614
4615
616
6617
4618

MACY11 30A(1052)
03-JuL-80 08:05

PN

012700
012704
012702
012705
012712
000257

112765

020412
001403

011203
000000
000765

012701
012702
012721
020102
001374

03-JuL-80 08:08 PAGE 128

L 10

TO016 BASIC 'MOVB #N, X(R)'* TEST - DEST EVEN

s AAARAAAARANAAAAAAAANCIAN A OARAAANNANANNRNNANAANNANNCENANERAONOORNOENS

.SBTTL TO017 BASIC "MOVB AN, X(R)'' TEST « DEST 00D

MR AL AAALS A AR ARt AR A Rdddl it il addd il il it il i )] 2]

;MICROPROGRAMMING / LOGIC INFORMATION

0142,240,250,177

3700041100, 142 /
: /7 1601253016.0

(205JALUC=LLLLL

.206,212,202,205,125,375,016] FC 1,2,4

12511260]120.177 / 1701771212,212 / 2102061200, 202

:012520=001001

(1253 SPS=3 / N:(=0000

B0SJ2 (=)

K3-3 MOVL / K3
#0017.R0
#777.R4

MMBUF 1,R2
#MBUF 0 RS
#-1,(R3)
#1,5(RS)

R4, (R2)
cLMT

(R2) ,R3
RO017

/ T= 4.2 USEC
~3 DM=6L / K3-5 DOPL / K3-6 BYTE INSTR H

;LOAD RO WITH TEST NO.
JRESULT S / B = 777
;DEST ADDR = MBUF1
;BASE DEST ADDR = MBUFO
;(DEST] = 177777
+SCOPE SYNC

cTEST THE mMOVB

SJRESULT OK?
:BR IF YES

:GET WAS DATA
:MOVB DELIVERED WRONG RESULT
;LOCK ON HARD ERROR

;THIS ROUTINE CLEARS THE 512 BYTE MISSED TEST STATUS TABLE

;ROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
;KEY SIG:
000017 T0017: MOV
000777 MOV
067564 MOV
067560 MOV
177777 RO017: MOV
ccC
000001 000005 10017: m™mOVB
(0, o
BEQ
MOV
E0017: HALT
B8R
070140 CLMT: MOV
071162 MOV
000000 MT: MOV
cMP
BNE

#STAB1,R1
#STAB2 R2
#0, (R15+
R1,R2

MT

;R1 POINTS TO BEGINNING OF TABLE
;R2 POINTS TO END OF TABLE
;CLEAR ONE WORD

;AT END OF TABLE ?

;BR IF NOT AT END

SEQ 0128



.MAIN,

(BQEAC.P11

4649
4650
4651

4652
4653
6654
4655
4656
4657
4658
4659
4660
4661

4662
4663
4664
4665
4666
4667
4668
4669
4670
4671

4672
4673
467%
4675
4676
4677
4678
4679
4680
4681

4682

MACY11 30A(1052)
03-JuL~-80 08:05

003652
003656

003664
003670
003672
003676
003702
003704

003706

003712
003714

003716
003720

03-JuL-80 08:08 PAGE
TO017 BAS

000020
000377
066704

067560
000377

067560

070140

m10

129
IC "™MOVB AN X(R)'* TEST - DEST 0DD

;) ERRARNARANANANANANANCVEN NN N NN AN NN ARNNANANAARNAN AN OAAENAAANNNCNNY

.SBTTL T0020 BASIC ‘‘TST

WA’ TEST WITH [AI>0

MERAAAAAA R A A AR A AR dddadd il ddd i lid ittt ddilidqzIsteyesssyyya

sMICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
;ACT BUTS:
EXEC:
cCODES:
JSYNC:
JKEY SIG:
T0020: MOV
MOVB
MOV
MOV
MOV
MOV
R0020: MOV
CCC
10020: TST
8EQ
8PL
E0020: HALT
B8R

£163,264.,265,266,267,220,211,367,376,016] FC 1,3,9.8

370004]100,163 / 3302663220,220 / 16[3671016,016
(220JALUC LLLLL :[2111D=377
(3671SPS=3 / N:(=0000

B0SJ2 (=)

/ T= 2.8 USEC

K3-4 TSTL / K3-3 DM=3L

#0020, R0
#377.STAB1(R0O)
#FIRST ,R3

RO, (R3)

MBUF 0, R2
#377.Ré

R4, (R2)

aMMBUF O
E0020
70021

R0020

;LOAD RO WITH TEST NO,

sSET FLAG FOR THIS TEST IN MISSED TABLE
sR3 POINTS TO LOCATION THAT STORES NO OF FIRST TEST

cSAVE FIRST TEST NO. CHECKED
;DEST ADDR = MBUF(

JRESULT S / B = 377 (NO CHANGE)
;[DEST] = 377

sSCOPE SYNC

sTEST THE TST

:BR IF *°2°* SET - IT SHOULDN'T BE
:BR IF 'N'' CLEAR ~ IT SHOULD BE

;TST FAILED YO ALTER CODES PROPERLY
;LOCK ON HARD ERROR

SEQ 0129



r

JMAIN,

(BQEAC.P1

MACY11 30A(1052)
03-uL-80 08:05

003722
003726

003740
003744
003746

003750

003754
003756

003760
003762
003764
003766

003770
003772
003774

020412
001403

011203
000000
000763

03-Jw-80 08:08 PAGE 130
70020 BASIC 'TST

000021
000377
067560
100000

067560

070140

N 10
A’ TEST WITH [AJ>0

P RN RRARRANNRNARNAAANN NN R RN RRNANNN AN ANNR AN NN AN L AN AN AN NI ANNN

.SBTTL T0021 BASIC "TST @WA'* TEST WITH (A] < 0

s ANRARRANAANNORANANRAN AN CANRNNA AN AN NN NN NN ANNANNANANAACNANINNNNCS

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
;ACT BUTS:
JEXEC:
. CODES:
;SYNC:
;KEY SIG:
T0021: MOV
MOVB
MOV
MOV
RO021: MOV
CCC
10021: TST
8EQ
amM]
E10021: HALT
B8R
A0021: CMP
BEQ
MOV
E20021: HALT
BR

£163,264,265,266,267,220,211,367,375,016] FC 1,3,9.8
3700041100,163 /7 3302661220,220 / 16(3671016,016
(22CJALUC=LLLLL :[211]D0=100000

(3671sP=3 / N:(=1000

B0SJ2 (=) / T= 2.8 USEC
K3-6 TSTL 7/ K3-3 DM=3L / K5-2 PS(N)(1)H
#0021,R0 :LOAD RO WITH TEST NO,

#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN M;SSED TABLE

MBUFO ,R2 *DEST ADDR = MBUFO
#100000, R4 MAKE S / B = 100000
R4, (R2) *MAKE CDESTI = 100000
*SCOPE SYNC
NMBUF 0 ;TEST THE TST
£10021 :BR IF *7'* SET - IT SHGULDN'T BE
A0021 ‘BR IF 'N'* SET - IT SHOULD BE
:TST FAILED TO ALTER CODES PROPERLY
RO021 1LOCK ON HARD ERROR
R4, (R2) *DID TST DISTURB CDEST] ?
10022 *BR IF NOT
(R2) ,R3 ;GET THE _WAS DATA
STST DELTVFRED A RESULT
R0021 1LOCK ON hwRD ERROR

SEQ 0130



MIN,
(BREAC

(723
4724
4725
4726
4727
4728
6729

MACY1
L1

003776
004002
004010
004014
004016
004020

004022
004026

004030
004032

0046034
004036

004040
004042
0046044

J0A(10

52)
03-Ju-80 0

012700
112760
012702
005004

005012
000257

005737
001402

000000
000771

020412
001403

011203
000000
000764

000022
000377 070140
067560

067560

03-Ju -80 08:08 PAGE 137
8:05 70021 BASIC "TST

81
VA’ TESTY WITH [(AJ < 0

R AAAL A AL A A A A AR A AL AAA AR A A A A A T A I I I Iy

.SBTTL T0022 BASIC *TST A" WITH [A) = 0

;) TRRNNANRRN RN RN CRE NN NN RN NN R RN NN NANNNNNN R RN RN ANV ORNNNNORDED

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
;KEY SIG:
T0022: MOV
MOVB
MOV
CLR
R0022: (LR
ccc
10022: 7187
BEQ
£10022: HALT
B8R
ADQ22: (MP
BEQ

MOV
£20022: HALT
BR

(163.264,265,266,267,220,211,367,375,016) FC 1.3.9.8
3700041100,163 7 3302661220,220 7 16(3671016,016
(220JALuC=LLLLL :(211]D=000000

(3671SPsS=3 / N:(=0100

B805J2 (=) / 7=2.8 USEC
K3=4 TSTL 7/ K3-3 DM=3L / KS5=2 PS(2)(1)M
#0022 .RO ;LOAD RO WITH TEST NO.
#377 ,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
MBUFO ,R2 ;DEST ADDR = MBUFO
Ré& JRESULT S /7 B =0 (IT SHOULDN'T CHANGE
(R2) ;(DEST]) =0
;SCOPE SYNC - 2=0
SMMBUF O JTEST THE TST
A0022 ;BR IF TST SET ‘7
;TST FAILED TO SET "7
ROOZ2? ;LOCK ON HARD ERROR
R4, (R2) JIDEST) STILL = 000000
10023 ;BR [F YES
(R2) .R3 GET THE WAS DATA
JTST ALTERED THE (DEST]
R0O022 ;LOCK ON HARD ERROR

SEQ 0131




cn
JAIN,  MACYTY 30A(1052) O03-J-80 08:08 PAGE 132

(BQEAC.P1N 03-Ju-80 08:05 10022 BASIC "TST @A’ WITH [A) = 0 SEQ 0132
‘762 : (AR AR AR a2 Al dl il il I Y I I I Y Y X e X 823223222 2:22117%,
(763 .SBTTL T0023 BASIC ““TST (R)+'’ TEST
‘76{. N LA A AR ARl dlldd il i d il il Y I Y XY YR X222z 2222232
(765
22,’29 JMICROPROGRAMMING / LOGIC INFORMATION
2;28 ;ROM SEQ: [162,260,267,220,211,367,375,016] FC 1,3.8.9
2;_7,? ;ACT BUTS: 3700041100,162 7 33(2601220,220 7/ 16{3671016,016
2;;% JEXEC: (220JALUC=LLLLL :L211]D=000000
277;2 ; CODES: [(367] SPS=3 / N:(=0100
2;;9 sSYNC: B0SJ2 (=) / T= 1.84 USEC
2;;8) :KEY SIG: K3-4 TSTL / K3-3 DM=2L / K5-2 PS()(1)H
4780 004046 012700 000023 T0023: MOV #0023 ,R0 :LOAD RO WITH TEST NO.

4781 004052 112760 000377 070140 MOV8 #377,STAB1(RO) SET FLAG FOR THIS TEST IN MISSED TABLE
4782 004060 012702 067560 MOy MBUFO R2 JIN'TIAL DEST ADDR = MBLFOQ

(783 004064 005004 CLR R4 JRESULT S /7 B = 0 (NO CHANGE)
4784 006066 005012 R0O023: (LR (R2) JMAKE [DEST] = 000000

Z;gg 004070 000257 CccC ;SCOPE SYNC

z;gg 004072 005722 10023: 1ST (R2)+ ;TEST THE TST

27738 004074 001402 BEQ A0023 ;BRJF T SET « IT SHOWLD BE
4791 004076 000000 E10023: HALT ;TST FAILED TO SET 'Z7°°

2%% 004100 000772 B8R R0023 ,LOCK ON HARD ERROR

479 004102 022702 067562 A0023: (™ MBUF0+2 ,R2 ;DID REG. GET AUTO-INCREMENTED ?
2% 0106 001402 BEQ 10024 :BR IF YES

4797 004110 000000 E20023: HALT ;TST FAILED TO UPDATE REGISTER
4798 004112 000765 BR R0O0Z23 JLOCK ON HARD ERROR




oM
JAIN. MACYTT 30A(1052) 03-uuL-80 08:08 PAGE 133

CBQEAC.P11  03-Ju-80 08:05 T0023 BASIC 'TST (R)+'* TEST SEQ 0133
l,m .' tttt.tt"ittit.t.tt."t't"t.l'tt.".t'.'....'Q.'.'Q"'.O..'."..Q..
4801 .SBTTL T0024 BASIC '‘TST =(R)** TEST
‘0&)2 . LA Adld il al il XY A2 I e R X X232 3132111232117
4803
2ggg :MICROPROGRAMMING / LOGIC INFORMATION
238? :ROM SEQ: [164,260,267,220,211,367.375,016)

2383 CACT BUTS: 3700041100,164 / 3302603220.,220 / 16(3671016.016
zg}? SEXEC: [220JALUC=LLLLL :£2111D=125252

zg}g : CODES : (367 SPS=3 / N:(=0000

23}2 SSYNC: B0SJ2 (=) / = 1.84 USEC

lzg}g :KEY SI1G: K3-4 TSTL 7/ K3-3 pM=4

4818 004114 012700 000024 T0024: MOV #0024 ,RO :LOAD RO WITH TEST NO.
4819 004120 112760 000377 070140 MCVB  #377.STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
(820 004126 012702 067576 MOV #DWTA+6 ,R2 SDEST ADDR = DWTA+6

821 004132 012704 000377 MOV #377 R4 CRESWT S / B = 377

4822 004136 012705 067600 RO024: MOV #DWTA+10,RS :BASE DEST ADDR = DWTA+10

2352 004142 000270 SEN *SCOPE SYNC

2252 004144 0057645 10024: TST -(RS) ;TCST THE TST

zgsg 004146 100002 BPL A0024 :BR IF W'’ CLEAR

4829 004150 000000 £10024: HALT ;TST FAILED TO CLEAR ‘N

2g§? 004152 000771 BR R0024 *LOCK ON HARD ERROR

4832 004154 020502 A0024: (MP RS,R2 :DID DEST REG GET DECREMENTED?
2322 004156 001402 BEQ 80024 ‘BR IF YES

4835 004160 000000 £20024: HALT ;ERROR = TST FAILED TO UPDATE DEST REG
23;9 004162 000765 BR R0O024 SLOCK ON HARD ERROR

4838 004164 020412 B0024: CMP R4, (R2) :DID TST ALTER [DESTI?

4."32:’8 004166 001404 B8EQ 10025 ‘BR IF NOT

4841 004170 011203 MOV (R2) ,R3 :GET WAS DATA

4842 004172 000000 E30024: HALT :TST ALTERED CDEST]

4843 004174 010412 MOV R4, (R2) :RESTORE CDEST]

4844 004176 000757 BR R0024 *LOCK ON HARD ERROR




MAIN,

MACY11 30A(1052)

(BQEAC.P1

004200

004212
004216

004222
004224

004226

004232
004234

004236
004240
004242

03-Jw -80 08:05

012700
112760
012702
005004
005104
005012
000257

005137

020412
001403

011203
000000
000767

000025
000377 070140
067560

067560

Og-JUL-BO 08:08 PAGE 134

EN

70026 BASIC "TTST =(R)"' TESTY

s FRARRARANNRNNRANNANNNONONN R RN RANNNNNVNNANNNAAENNVANNNNNNVNCAVRCAOOOD

.SBTTL T0025 BASIC "“TOM @#A'" TEST

, RANRRANNENANANNNONN RN A ANV ANV NNNNNNRNENANN NV OOANNONRRORORE

;MICROPROGRAMMING / LOGIC INFORMATION
;ROM SEQ:
JACT BUS:

JEXEC:

;CODES:

SSYNC:

JKEY SIG:

T0025:

RO0?2S :

10025 :

E0025:

MOV
MOVSB
MOV
CLR
com
CLR
ccc

com

P
BEQ

MOV
HALT
B8R

(163,264 ,265,266,267,220,211,267,375,016] FC 1.3.9.8
370004]100,163 7/ 3302661220,220 / 16 [3671016,016
(220JALUC=HLLLL :02111D=177777

(3672 SPs=3 / N:(=1001

BO5J2 (=) / T= 2.8 USEC
K3=6 COM L / K3-3 DM=3L / K5-2 PSINJ(DDH / K5-=2 PS(C)(1)H
#0025 ,R0 :LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#BUF O, R2 :DEST ADDR = MBIFQ
22 JRESWLT §S /7 B = 177777
(R2) ;MAKE [DEST] = 000000
:SCOPE SYNC
SMMBUFO ;TEST THE COM
R4, (R2) JRESULTY = 177777 22
10026 ;BR IF YES
(R2) ,R3 JGET THE WAS DATA

,COM DELIVERED THE WRONG RESWLT
R0OO025

SEQ 0134




JMAIN,

MACY11 30A(1052)

(BQEAC.P11

4881
4882
4883
4884
<885
4886
4887
4888
4889
4890
489N
(892
4893
4894
4895
4896
4897
4898
4899
4900
4901
4902

004244
004250
004256
004262
006272
004274

004300
004302

004 304
004370

03-uw -80

03-Ju-80 08:05

012700
112760
012702
012704
012712
000257

005237

020412
001403

011203
000000
000766

000026
000377
067560
000100
000077

067560

070149

08:08 PAGE 135

F 1

70025 BASIC "COM @#A'° TEST

. RRNERARNANNNARANNANNN GO PR A O R NANNNO R RGN NN AN AN BN NN NN NNV ANNONRONY

.SBTTL T0026 BASIC ''INC @#A'’ TEST

MERAAAAR AL AR AR A AR AR AR A Al it I IR Y

.MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
JKEY SI1G:
10026: m™OV
MOVB
MOV
MOV
R0O026: MOV
CCC
10026: INC
(0 o
BEQ
MOV
EQ026: HALT
BR

[163,264,265,266,267,220,211,367,375,016] FC 1,3.9.8
3700041100,163 / 33[2661220,220 /7 16[3671016,016
[220JALUC=LLLLL :(2111D=100

(3671 SPS=3 / N:(=0000

BO5J2 (=) / T= 2.8 USEC
K3=6 INCL /7 K3-3 DM=3L / K3-8 CINOO L
#0026 ,R0O ;LOAD RO WITH TEST NO.
#377,STAB1(RO) :SET FLAG FOR THIS TEST N MISSED TABLE
MBUF O ,R2 ;DEST ADDR = MBUFO
#100.R4 JRESULT S 7 8 = 100
#77.(R2) ;[DEST] = 77

;SCOPE SYNC
NMBUF 0 ;TEST THE INC
R4, (R2) JOID RESWWLY = 100 2?72
10027 ;BR IF YES
(R2) .R3 JGET THE WAS DATA

JINC DELIVERED WRONG RESWLT
RO026 ;LOCK ON HARD ERROR

SEQ 0135




MAIN,

MACY11 30A(1052)

C(BUEAC.P1

6915
6916
917
918
919
4920
4921
6922
4923
6924
4925
4926
4927
4928
4929
4930
4933
4932
4933
4934
4935
4936
4937
4938
4939
4940
4941
4942
4943
4964
6945
4966
4947

004312
004316
004324

004332
004336

004340

004342
004344

004 346
004350

03-Ju ~80 08:0

012700
112760
012702

005004
012703
000257

005303
005703
001402

000770

000027
000377
177703

000001

03;JUL-80

070140

08:08 PAGE 136

G 11

10026 BASIC "'INC @FA'* TEST
: LA A2 22222222 Al 22 dl X i3I 22 XXX 232322222232z}
.SBTTL T0027 BASIC 'DEC RN TEST
N L AAA AR ARl a2 21 X X2 XX 22XX22222222X22222)
;:MICROPROGRAMMING / LOGIC INFORMAT]ON
;ROM SEQ: (104,373,360,001] fC 1,7.8
:ACT BUTS: 3700061100.104 7 3101041360,360 7 2703731000,001
JEXEC: C106JALUC=LHHH :[37310=000000
;CODFS: (367) SPS=3 / N:(=0100 )
sSYNC: B0SJ2 (=) / = 1 USEC
:KEY SIG: K3-6 DEC L / K3<4 OVLAP INSTIRH / K3=3 DM=OL / KS=2 PS(Z)(1)H
T0027: MOV #0027 RO ;LOAD RO WITH TEST NO.
mMOVB #377 STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
MOV #177703.R2 :DEST ADDR = R3
CLR Ré ;RESULT S / B = 000000
R0O027: MOV #1,R3 ;[DESTO0030
ccr ;SCOPE SYNC
10027: DEC R3 :TEST THE DEC
ST R3 ;RESULT = 000000 ??
BEQ 10030 ;BR IF YES
E0027: HALT ;:DEC DELIVERED THE WRONG RESULT
B8R R0027 ;LOCK ON HARD ERROR

SEQ 0136



MAIN,

MACYT11 30A(1052)
03-JuL-80 08:

CBQEAC.PI1

4948
4949
4950
4951
6952
4953
4954
4955
6956
4957
4958
4959
4960
4961
4962
4963
L4964
4965
4966
4967
4968
4969
4970
4971
4972
4973
4974
4975
4976
4977
4978
4979
4980
4981

0064352
004356

004370
004374
004376

004400

004404
004406

004410
004412
004414

012700
112760
012704
012702
005012
000257

005337

020412
001403

011203
000000
000767

000030
000377
177777

067560

067560

03-JuL-80
05

070140

08:08 PAGE 137

H 1

T0027 BASIC 'DEC RN’ TEST

e RRARARRRARNRANAAANA VAL RN AN NANARNNNNNNAANCRNANCANNNNNONAOARNONNS

.SBTTL TOO3(C BASIC 'DEC @#A'" TEST

R AL AL AL ALAA AR AR A dAd AR ARl R a2 a2 22T 122 T )

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
;KEY SIG:
T0030: MOV
MOvB
MOV
MOV
R0O030: (LR
cC
10030: DEC
() o
BEQ
MOV
E0030: HALT
B8R

[163,264,265,266,267,220,211,367,375,016] FC 1,3.9.8
3700041100,163 7 33(2661220,220 / 16[3671016,016
[220JALUC=LHHHH :[2111D=177777

(3671 SPS=3 / N:(=1000

B0SJ2 (=) / T=2.8 USEC
K3-6 DEC L 7/ K3-3 DM=3L / K5-2 PS(ND(1)H
#0030,R0 ;LOAD RO WITH TEST NO.
#377 ,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
#-1,R4 JRESWT S /7 8 = 177777
#MBUF O ,R2 ;DEST ADDR = MBUF(Q
(R2) JMAKE (DEST] = 000000

;SCOPE SYNC
MBUF 0 JTEST THE DEC
R4, (R2) :DID RESWT = 177777 ??
T0031 ;BR IF YES
(R2) .R3 ;IR3] = WAS DATA

;DEC DELIVERED WRONG RESULT
R0O030 JLOCK ON HARD ERROR

SEQ 0137




MAIN,

MACYTT

(BQEAC.P11

4982
4983
4984
4985
4986
4987
4588
4989
4990
4991
4992
4993

006416
004422

0044 34
004436
004442
004446

004450

004454
004456

004460
004462
004464

30A(10S2) 03 -JUL-80 08:08 PAGE 138
03-Ju.-80 08:0 10030 BASIC 'DEC
;ROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC.
JKEY SI1G:
012700 000031 T0031: MOV
112760 000377 070140 MOvV8
012702 067562 MOV
005004 CLR
012705 067560 RO031: MOV
0127212 177777 MOV
000257 ccC
005065 0000C2 10031: (LR
020412 (W, o
001403 BEQ
011203 MOV
000000 EOO031: HALT
000764 B8R

In
A"’ TEST

s WRRARANANARANANANAAAROCAANNOANNARNRNNN AN NN ANRNROOONARNRNIINIROIRRY

.SBTTL TOO31 BASIC ''CLR X(R)'' TESTS

. bAAAAARALAEAARRRERRAdARddRd a2 IS Y]

;MICROPROGRAMMING / LOGIC INFORMATION

0167,261,262,266,267,220,211,367,375,016] FC 1,3,9,8
3700041100,167 7 17(1671262,262 / 33(2661220,220 / 16(3671016,016
[220JALUC HLLHH :[2111D=0000C0

(3671 SPS=3 / N:(=0100

80542 (~) / T= 2.5 USEC
K3-3 DM=6L / K3-4 CLRL
#0031,R0 ;LOAD RO WITH TEST NO.

#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST [N MISSED TABLE
tHBUFO*Z R2 :DEST ADDR = MBUFQ+2
JRESULT S /7 B = 000000

unauro RS *BASE DEST ADDR = MBUFQ
#-1.(R2) SCDEST) = 177777
*SCOPE SYNC
2(RS) :TEST THE CLR
R4, (R2) :RESULT = 0?
10032 ‘BR IF YES
(R2) ,R3 ;GET WAS DATA
:CLR FAILED TO ZERO C[DEST]
RO031 ;LOCK ON HARD ERROR.

SEQ 0138




MAIN.
(BQEAC

5017
5018
5019
5020

MACY11 30A(1052)
PN

004466
004472
004500
004504
004510
004514

004516
004520

004522
004524

004526
004530

004532
004534

012700
112760
012704
012702
012703
000257

006303
103402
000000
000771
020403
001402

000000
000765

J 1

03=JuL~80 08:08 PAGE 139
03-JuL~80 08:05

000032
000377
052524
177703
125252

070140

70031 BASIC '‘CLR X(R)'* TESTS

s RARANANRRANNN RN AN AN AN RN AN RN AN AN NNV AAN NN NI NN AN ANNANNANNNNRNN

-SBTTL TOO32 BASIC "'ASL RN’ TEST WITH [DESTI=125252 AND C(0)

e ARRARRAAAAAARANANANNA T AN N RN AN RAAANNANANN AR ANANNNNNINNANNANANOND

;MICROPROGRAMMING / LNGIC INFORMATION

;ROM SEQ: (104¢,373,360,000] FC 1,7.8

;ACT BUTS: 3700041160.104 /7 3101041360,360 7/ 27[3731000,000
JEXEC: [104JALUC=LHHLL :[373]D=5252¢

. CODES: [360] SPS=3 / N:C=0001

sSYNC: BOSJ2 (=) / T= 1 USEC

;KEY SIG: K3~5 ROTSHF H / K3-3 SM=6L / K5-2 PS (C)(1H

T10032: MOV #0032 R0 :LOAD RO WITH TEST NO.

MOVB  #377,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
MOV #52524 R4 SRESWLT S / B = 52524
MOV #1777205%.R2 :DEST ADDR = R3

RO032: MOV #125252.R3 :MAKE [DEST) = 125252
cce :MAKE €=0

10032: ASL R3 ;TEST THE ASL = IT SHOULD SET "'
BCS A0032 :BR IF ''C’* GOT SET

£10032: HALT ;ASL FAILED TO SET "¢’ BIT
BR R0O032 *LOCK ON HRD ERROR

A0032: (MP R4 ,R3 ;WAS RESULT = 52524 72
BEQ 10033 ‘BR IF YES

E20032: HALT ;ASL DELIVERED THE WRONG RESULT
BR R0032 *LOCK ON HARD ERROR

SEQ 0139




MAIN,

MACY11 30A(1052)

CBQEAC.PN

03-JuL-8

012700
112760
012704
012702
012703
000261

006303
103002
000000
000771
020403
001402

000000
000765

03-JUL 80 08:08 PAGE 140
70032 BASIC "ASL RN’ TEST WITH [DEST]=125252 AND C(0)

s RANRAANANAANNAAAARANC N AN AR NAAANRANANAANNAA AN NANAANANNNNANNINNAND

.SBTTL TOO33 BASIC ''ASL RN’ TEST WITH [DEST]=052525 AND C(1)

;) NARRAAARARA R NN RANAANC A E NN RN N NANNANANNNAAAANENNN AN NN OO AN

;MICROPROGRAMMING / LOGIC INFORMAT! v

£104,373,360,000] FC 1,7,8)

3700041100,104 / 3101041360,360 7 27(3731000,000
C106JALUC=LHHLL :[3731D=125252

(360] sPs=3 / N:(=1000

0 08:

000033
000377
125252
177703
052525

070140

;ROM SEQ:
JACT BUTS:
JEXEC:
s CODES:
JSYNC:
JKEY SIG:
T0033: MoV
MOVB
MOV
MOV
RO033: MOV
SEC
10033: ASL
B8CC
E10033: HALT
B8R
A0033: (™
BEQ
E20033: HALT
B8R

K1

BO5J2 (=)

T= 1 USEC

K3-5 ROTSHF H / K3-3 SM=6L / K5-2 PS(N)(1)H

#0033 ,R0
377 STAB1(RO)
#125252,R4
#177703.R2
#052525 .R3

R3

A0033
RO033
R4 ,R3
10034

R0O033

;LOAD RO WITH TEST NO.

;SET FLAG FOR THIS TEST IN MISSED TABLE
SRESULT § 7/ B = 125252

;DEST ADDR = R3

MAKE [DEST] = 052525

sMAKE (=1

;TEST THE ASL = IT SHOULD CLR '‘C"’
:BR IF ''C'' GOT CLEARED

;ASL FAJLED TO CLEAR ''C"'
sLOCK ON HARD ERROR

JRESULT = 125252 ?7?
;BR IF YES

;ASL DELIVERED WRONG REULT
:LOCK ON HARD ERROR

SEQ 0140




MAIN.

MACY11 30A(1052)

CBQEAC.P1Y

5092

o
o)

VI AWV ANIT AWV ANVWAUILWLA
— d —h d wd and D crd id i i e e S e D ) el e e . D
ngmﬂuag—ha-J-A.a_hd_‘,‘_qzsgcqg
WN=0O VNN WN=O ~

03-JuL-80 08:08 PAGE 141
TOO33 BASIC "ASL RN'' TEST WITH [DESTI=052525 AND C(1)

03-JuL-80 08:05

012700
112760
012702
012704
012703
000257

006103
103402
000000
000771
020403
001402

000765

000034
000377
177703
052524
125252

070140

LM

s NRARARAANANAR AN AN NP AN A ANANAR NN RANANNRN AN A NRNANANIERNNACANEN S

.SBTTL TOO34 BASIC ‘ROL RN’ TEST WITH [DESTI=125252 AND C(0)

s AANRANAAAANNAARARNAANACA NN NN NNNNANARNRANARRCANAAANNNANNANORAONNNSY

sMICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
;ACT BUTS:
JEXEC:
;CODES:
JSYNC:
:KEY SIG:
T0034: MOV
MOVB
MOV
MOV
R0O034: MOV
ccc
10034: ROL
BCS
E10034: HALT
B8R
AQ034: (MP
BEQ
E20034: HALT
BR

(10¢,373,360,000] FC 1,7.8

3700041100,104 / 3101041360,360 / 27(3731000,000
[104JALUC=LHHLL :[373]1D=05252¢4

(360] sPS=3 / N:(=0001

BOSJ2 (=) / = 1 USEC

K3-5 ROTSHF H / K3-3 SM=6L / K5-2 PS(C)(1)H

#0034 ,RO sLOAD RO WITH TEST NO.
#377 STAB1(RO) ;SEY FLAG FOR THIS TEST IN MISSED TABLE

#177703,R2 :DEST ADDR = R3
#052524 R4 :RESUWLT S / B = 052524
#125252.R3 :MAKE [DEST) = 125252

JMAKE (=0
R3 ;TEST THE ROL - IT SHOULD SET C
A0034 :BR IF "'C"* GOT SET

;ROL FAILED TO SET ‘¢’
RO034 ;LOCK ON HARD ERROR
R4 ,R3 ;RESULT = 052524 2?
T003S ;BR IF YES

JROL DELIVERED WRONG RESULT
RO034 ;LOCK ON HARD ERROR

SEQ 0141
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VIV AWV NI
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W
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5141

5167

004656
004662
0046670
004674
004704
004706
004710

004712
004714

004716
004720

004722
004724

03-JuL-80 08:08 PAGE 142

03-Ju-80 08:05

012700
112760
012702
012704
012703
000261

006103
103002
000000
000771
020403
001402

00000
000765

000035
000377
177703
125251
052524

070140

n 11

T0034 BASIC "ROL RN'' TEST WITH [DESTI=125252 AND C(0)

s NAARARANRNARNERARNANAAAANERAA N ANANANNANANANANANN RN NN ANNANNNND

.SBTTL TOO35 BASIC 'ROL RN'‘ TEST WITH [DEST]=052524 AND C(1)

s NARNARANRANAA RN RN A RN RN RN RN NN NN AR AANNANANANANN NN NN NN NED

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
EXEC:
:CODES:
JSYNC:
:KEY SIG:
T0035: MOV
MOVB
MOV
MOV
RO035: MOV
SEC
10035: ROL
BCC
E10035: HALT
BR
A003S5: ™
BEQ

€20035: HALT
BR

(104,373,360,000] FC 1,7.8

3700043100,104 / 3101041360,360 / c7(3733000,000
(104JALUC=LHHLL :[3731D=125251

£360] sPs=3 / N:(=1000

B05J2 (=) / = 1 USEC
K3-5 ROTSHF H / K3~3 SM=6L / K5-2 PS(N)(1)H
#0035 ,RO :LOAD RO WITH TEST NO.
#377 ,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
#177703,R2 :DEST ADDR = R3
#125251 .R4 CRESWLT S / B = 125251
#052524 .R3 :MAKE C(DEST) = 052524

SMAKE (=1
R3 ;TEST THE ROL ~ IT SHOULD CLEAR C
A0035 :BR IF ‘C'* IS CLEAR

;ROL FAILED TO CLEAR '°C''
R003S +LOCK ON HARD ERROR
R4 ,R3 ;RESULT = 125251 ??
10036 *BR IF YES

;ROL DELIVERED WRONG RESULT
RO03S :LOCK ON HARD ERROR

SEQ 0142



-

-MAIN.

MACY11 30A(1052)
03-JuL-80 08:05

CBQEAC.P11

5169
5170
NN
5172
5173
5174
5175
76

VI ARV NN VANV
e cd b e b e e d d b e d wd h D d d i d o e o
BLRRARENLEBEIERRER 2B IS

5199

012700
112760
012702
012704
000257
105712

100402

000000
000773

020412
001404

011203

000000
010412
000765

03-JuL-80 08:08 PAGE 143
TOO35 BASIC 'ROL RN'' TEST WITH [DESTI=052524 AND C(1)

000036
000377 070140
067576
000377

;) AARAANCANRANAINARANAN NN E R RN NN RN ANNANANNANN SR ANANRRANNCNANNNNRANNN AR

s PARARNARAAAARNAANN AR N RN AN AANANNANANAARNNANNNNNNNNNNNNNRANAIANANOAOOOS

N 11

.SBTTL TO036 BASIS ‘'TSTB (R)'' TEST = EVEN ADDRESS

;MICROPROGRAMMING / LOGIC INFORMATION
£161,266,267,220,211,367,375,016] ¢C 1,3,9,8

;ROM SEQ:
:ACT BUTS:
JEXEC:
. CODES:
JSYNC:
KEY SIG:
T0036: MOV
MOVB
MOV
MOV
R0O036: C(CCC
10036: TSTB
)
E10036: HALT
BR
A0O36: (M
BEQ
MOV
€20036: HALT
MOV
BR

3700041100,161 7 3302661220,220 / 16(3671016,016

[220JALUC=LLLLL :[2111D=000377
[(367] SPS=3 / N:(=1000

BO5J2 (=)

#0036 ,R0
#377,STAB1(R0O)
#OWTA+6,R2
#377 .Ré

(R2)

A0036 \

R0036

R4, (R2)
70037

(R2) ,R3

R4, (R2)
R0O36

/ = 1.8 USEC
K3=4 TSTL 7/ K3-3 DM=1L / K5-2 PS(IN)(1)H / K3-6 BYTE INSTR H

:LOAD -RO WITH TEST NO.
;SET FLAG FOR THIS TEST I[N MISSED TABLE

:DEST ADDR = DWTA+6
SRESWLT S / B = 377
:SCOPE SYNC

;TEST THE 13578
;BR IF "W'' SET - IT SHOULD BE

;TSTB FAILED TO SET 'W'
;LOCK ON HARD ERROR

;DID TSTB DISTURB (DEST)
;BR IF NOT

:GEYT WAS DATA

;TSTB ALTERED [DEST]
;RESTORE [DEST)
;LOCK ON HARD EROR

SEQ 0143



.MAIN,

MACY11 30A(1052)
80 08

(BQEAC.P11

5231
5233

5235
5236
5237

5239
5240
5241
5242
5243
5244
5245

004776
005002
005010
005014
005020
005024

005026
005030

005032
005034

005036
005040

005042
005044
005046
005050

03-ouL-

012700
112760
012702
012704
012703
000257

105713
100402

000000
000773

020412
001404

011203
000000

010412
000765

000n37
000377
070122
177401
070123

03-4L-80 08:
: 05

070140

08 PAGE 144
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TUO36 BASIS 'TSTB (R)'' TEST = EVEN ADDRESS

s RRENNRRERNNRNE NN RN AR CNNE RN RUNARNNANNANANNENAR AN ANNNNANNE AN NNNN

.SSTTL T0037 BASIS “‘TSTB (R)’’ TEST - 0DD ADDRESS

s YRR RRN AR T A AN RN AR NN N AR PR NNV N ON N AN ANRRAN NN ANNANANANANNOIENANNACO RN C RSN

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
JSYNC:
;KEY SIG:
T0037: MOV
MOVB
MOV
MOV
MOV
RO037: ((CC
10037: 718718
aMI
E10037: HALT
BR
A0037: (™
BEQ
MOV
E20037: HALT
MOV
BR

[161,266,267,237,270,222,253,075,374,375,016] FC 1,3.9.8
3700041100,161 /7 3302661220,237 7/ 3402371220,222 / 16{3741016,016
[222JALUC=LLLLL :(2531D=000377

(075 sPS=3 / N:(=1000

B05J2 (=) / = 1.9 USEC
K3-4 TSTL / K3-3 DM=1L / K5-2 PS(IN)(1)H / K3-6 BYTE INSTR H
#0037 ,RO ;LOAD RO WITH TEST NO.
#377,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
MWTB+6 ,R2 ;DEST ADDR = DWTB+6
M1 77601,R4 JRESUILT S 7 B = 177401
#DWTB+7 R3 ;DEST ADDR USED = DWTB+7
;SCOPE SYNC
(R3) ;TEST THE TSTB
A0037 JBR IF W' SET - IT SHOWLD BE
;TSTB FAILED TO SET 'W'
ROC37 ;LOCK ON HARD ERROR
R4, (R2) ;DID TSTB DISTURS [DEST]
10040 :BR IF NOT
(R2) ,R3 ;GET WAS DATA
;TSTB ALTERED [DEST]
R4, (R2) JRESTORE [DEST]
R0037 ;LOCK ON HARD EROR

SEQ 0144




MAIN,

MACY11 30A(1052)

(BQEAC.P11

5246
5247
5248
5249
5250
5251
5252
5253

012700
112760
032737
001401
000000
012702
012704
000257
105737

001402

000000
000772

020412
001404

011203
000000

010412
000764

03-JuL-80 08:08 PAGE 145
T0037 BASIS "‘TSTB (R)'" TEST - QDD ADDRESS

MR A A AAR L AR d 2Rl Al I I I Y XYY 2222222%

.SBTTL T0040 BASIC '‘TSTB @#A'" TEST - EVEN ADDRESS

;) RRERARRRR RN RN AR AN AN R ONONNNARNANNRANNCNAN AN AAAN AN ANN AN OROOGS

:MICROPROGRAMMING / LOGIC INFORMATION

03-Jw -80 08:05

000040
000377
000001

067574
177400

067574

070140
066642

;ROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
JKEY SIG:
T0040: MOV
MOovV8
BIT
BEQ
HALT
MOV
MOV
RO060: (CC
10040: TSTB
B8EQ
E10040: HALT
B8R
A004O: (™
BEQ
MOV
E2004C: HALT
MOV
BR

¢ 12

(163,264,265,266,267,225,367,375,016] £C 1,3.9.8
3700041100,163 7 33(2661220,220 7 16(3671016.016
[2203ALUC=LLLLL :[2111D=177400

(075] sPS=3 / N:C=0100

B805J2 (=) / T= 2.8 USEC
K3~¢ TSTL / K3-3 M™=3L / K5-2 PS(2)(1)H / K3-6 BYTE INSTR H
#0040,RO ;LOAD RO WITH TEST NO.

#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#1,3M8PTLOC cBREAKPOINT HALT SET ??

.+ ‘BR IF NOT
:BREAK = DEPRESS CONTINUE TO RESTART
FOWTA+4 R SDEST ADDR = DWTA+4
2177400 R4 CRESWLT S / B = 177400
*SCOPE SYNC
NDWTA+L ;TEST THE TSTB
A0040 ;BR IF "7 SET «~ IT SHOULD BE
;TSTB FAILED TO SET '7°
R0040 :LOCK ON HARD ERROR
R4, (R2) :DID TSTB DISTURS [DESTI>
T0041 ‘BR IF NOT
(R2) ,R3 ;GET WAS DATA
STSTB ALTERED [DEST)
R4, (R2) :RESTORE [DEST]
R0040 :LOCK ON HARD ERROR

SEQ 0145
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5288
5289
5290
5291
9292
5293
5294
5295
5296
5297

5326

005136
005142
005150
005154
005160

005162
005166

005170
005172

005174
005176

005200
005202

005206

03-JuL~80 08:

012700
112760
012702
012704
000257
105737

001402

000000
000772

020412
001404

011203

000000
010412
000764

000041
000377
067576
000377

067577

03~y -80
05

070140

08:08 PAGE 146

D 12

TO04L0 BASIC "‘TSTB @#A’" TEST - EVEN ADDRESS

MR AAAAAL R AAAALAAAAALAAAAAAR AR dddd a2 T I e alY

.SBTTL T0O41 BASIC ‘7TSTB @A'* TEST = 00D ADDRESS

; YRR RN AR R R A NN R AR RN RN NN PN NN NN NN AN A NN AN ONNRANARNNNANNANGNNAN NN AO RN S

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
JSYNC:
JKEY SIG:
T0041: MOV
MOVB
MOV
MOV
RO041: (CC
10041: TSTB
B8EQ
E10061: HALT
B8R
AQO41: (mP
BEQ
MOV
E20041: HALT
MOV
BR

(163.264.265.266.267,237,270,222,253,075,374,375,016) FC 1,3.9.8
3700063100,163 / 3302661220,237 7 34(2371220,222 7 16(3741016.016
[222JALUC=LLLLL :(2531D0=000377

[075] SPS=3 / N:C=0100

BOSJ2 (=) / T= 2.8 USEC
K3-4 TSTL / K3-3 DM=3L / K5-2 PS(Z)(1)H / K3-6 BYTE INSTR H
#0041 ,RO ;LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FCR THIS TEST IN MISSED TABLE
#DWTA+6 ,R2 ;DEST ADDR = DWTA+6
#377 R4 JRESWLT S /7 B = 377
. SCOPE SYNC
aNDWTA+?7 ;TEST THE TSTB
A0041 :BR IF "7 SET - IT SHOWLD BE
;TSTB FAILED TO SET "7°°
R0O041 ;LOCK ON HARD ERROR
R&4, (R2) :DID T°TB DISTURB [DEST]?
10042 ;B8R [F NOT
(R2) ,R3 ;GET WAS DATA
;TSTB ALTERED [DEST]
R4, (R2) JRESTORE [DEST]
RO041 ;LOCK ON HARD ERROR

SEQ 0146



MAIN,

MACY11 30A(1052)
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012700
112760
010605
012704
010506
012746
000257

105366

020416
001405

011603
010602
005202
000000
000763

010506

000042
000377

1774600
000000

000001

070140

03-JUL 80 08:08 PAGE 147
70041

-

BASIC 'TSTB 3WA’° TEST = ODD ADDRESS

s NRANRNARNNNRNAR RN RNV VOOV VNN NN R ALV AR NN R R NN NN A RAC AN ONONR S

.SBTTL TOO42 BASIC ‘DECB 1(SP)°*

s WARAAANNNRAERNNRANANNNE VNN NAAAANARAANNARNARVANNNNOANNNANNNONNOOONR

;MICROPROGRAMMING / LOGIC INFONMATION

;ROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
JSYNC:
:KEY SIG:
T0042: MOV
MOVB
MOV
MOV
RO042: MOV
MOV
CCC
10042: DECB
(o o
BEQ
MOV
MOV
INC
EQ042: HALT
BR
A0Q42: MOV

0167.,261,262,266,267,237,270,222,253,075,374,375,016] FC 1,3.9.8
3700041100,167 / 3302661220,237 / 34(2371220,222 7 16(3741016.016
(222JALUC=LHHHH :[2531D=177400

£075] SPS=3 / N:(=1000

B0S5J2 (=) / T= 2.8 USEC
K3-4 DEC L / K3-3 DM=6L / K5-2 PS(N)(1)H / K3-6 BYTE INSTR M
#0042 .RO ;LOAD RO WITH TEST NO.
#377 STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
sP. RS *SAVE SP
:g?ggoo R SRESULT S 7 B8 = 177400
#0.=(SP) ;[DEST] = 000000
;SCOPE SYNC
1(SP) :TEST THE DECB
R4, (SP) SRESULT = 1774007
A0042 *BR IF YES
(SP) ,R3 ;GET WAS DATA
gg.az :GENERATE DEST ADDR IN R2
;ERROR ~ DECB FAILED
RO042 :LOCK ON HARD ERROR
RS,SP :RESET THE SP

SEQ 0147
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C(BQEAC.P1

5366
5367
5368
5369
5370
5371
5372
5373
5374
5375
5376
5377
5378
5379
5380
5381
5382
5383
5384
5385
5386
5387
5388
5389
5390
539N
5392
5393
5394
5395
5396
5397
5398

005264
005270
005276
005302
005306
005310

005312

005316
005320

005322
005324

012700
112760
012702
012704
005003
000257

013703
020403
001402

000000
000770

03-uuL-80

000043
000377
177703
067570

067544

070140

08:08 PAGE 148

F 12

T0042 BASIC 'DECB 1(SP)"

MR AAAAL R A AL A A A ddadd Al dd el il el I I eI IYYY)

.SBTTL TOO43 BASIC 'MOV @A R’ TEST

s RAERANAANARANRANANANRCNNNARNANAAANNANANNNNRNATANONRORARANVANOROVNRNOOND

:MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
JKEY SIG:
T00643: MOV
MOVS
MOV
MOV
R0O043: CLR
ccc
10043: MOV
(W)
8EQ
EQ004L3: MALT
B8R

0143,245,266,267,250,160,204,000] FC 1,2.4
3700043100,143 7 35(02471120,160 /7 200160]000,000
[160JALUCSLLLLL :[2041D=#DWTA

[204] SPS=3 / N:(=0000

B805J2 (=) / T= 3.2 USEC
K3-3 MOV L / K3-3 pM=OL / K3-5 DOPL
#0043 ,R0O ;LOAD RO WITH TEST NO.
#377,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
#177%03.R2 *DEST ADDR = 3
#DWTA RS, CRESUTL S / B = #DWTA
R3 *[DEST] = 000000
;SCOPE SYNC
a#ATA,R3Z JTEST THE MOV
R4 ,R3 JRESULT = DWTA?
10044 ‘BR IF YES
;MOV FAILED TO DELIVER CORRECT RESULT
R0043 ;LOCK ON HARD ERROR

SEQ 0148




MAIN,

MACYT1 30A(1052)

(BQEAC.PN

5399
5400
5401
5602
5403
5404

005326
005332
005340
005344
005350
005354
005356

005360

005366
005370

005372
005374

005376

03-Jul-80 08:08 PrsE 149

03-JuL~80 08:05

012700
112760
012702
012704
012703
005012
000257

012763

020412
001403

011203
000000

000764

000044
000377 070140
067562
125252
067560

125252 000002

6 12

70043 BASIC 'MOV @#A R'" TEST

. LA A AR A S AR AR d Rl Rt Al il i dd il il Il s X S Y 222222222

.SBTTL TOO44 BASIC '™MOV MN,X(R)'' TEST

e TRRARARNANNN A NARN NN AN NN NN AN ANN AN RN NN O RNNANNNNNANNRRNANANNNANRINRARS

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
;SYNC:
:KEY SIG:
T0044: MOV
MOVB
MOV
MOV
RO044L: MOV
CLR
ccc
10044: MOV
(4, o
BEQ
MOV
EQQ44: HALT
B8R

0142,240,250,177,206,212,200,125,375,016] fC 1,2.4.8
370004310,1462 7 3502401120,177 /7 17(1773212,212 /7 16(1251016.016
(200JALUC=LLLLL :0125]1D=125252

[125] SPS=3 7/ N:(=0000

BO5J2 (-) / T= & USEC
K3-3 mOovL / Kk3-3 DM=0 / Kk3-5 pOPL
#0044 RO :LOAD RO WITH TEST NO,

#377,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#MBUF 0+2,R2 ;DEST ADDR = MBUF(+2

#125252 R4 SRESULT S 7/ B = 125252
#MBUF 0 ,R3 :[R3] = BASE DEST ADDR
(R2) : (DEST] = 000000
:SCOPE SYNC
#125252,2(R3)  ;TEST THE MOV
R4, (R2) ;RESULT OK?
10045 :BR IF YES
(R2) .R3 ;GET WAS DATA
MOV DELIVERED WRONG RESULT
RO044 ;LOCK ON HARD ERROR

SEQ 0149
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5435
5636
5437
5438
5439
5440
5441
54642
5443
5464
5445
5446
5447
5448
5449
5450

005400
005404
005412
005416
005422
005424
005426

005430

005634
005436

005440
005442
005644

03-JuL-80 08:08 PAGE 150

03~-JuL~80 08:05

012700
112760
012702
012704
010203
005013
000257

012713

020412
001403

011203
000000
000766

000045
000377
067560
125252

125252

070140

H 12

TOO44 BASIC "MOV #N,X(R)'" TEST

e ANEAAARAAAARAAARNANNAN AN R RN N AN A AANNEAARARNARRNNANRNNRNANNONNANNOOR S

.SBTTL TO045 BASIC '™MOV N, (R)'' TEST

P AR AAARA AN R AN AN AN TR NI TN CA N AN ARANNNNRANAANNNENANNNNANNNONERNNRNORNORER

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
;KEY SIG:
T0045: MOV
MOVB
MOV
MOV
ROO4S: MOV
CLR
ccC
10045: MOV
(0 o
BEQ
MOV
EQ04S5: HALT
BR

[142,240,250,171,257,200,125,375,016] FC 1,2,4

3700041100,142 / 3502403120,171 /7 220171]200,200 7 16[1251016,016
(200JALUC=LLLLL :[1251D=125252

(125] SPS=3 / N:C=1000

BOSJ2 (=) / T= 2.3 USEC
K3-3 MOVL / K3-3 DM=IL / K3-SDOPL / K5=2 PS (N)(1)H
#0045 ,R0 ;LOAD RO WITH TEST NO.

#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE

#MBUFO R2 ;DEST ADDR = MBUF(
#125252 R4 SRESULT S / B = 125252
R2,R3 :R3 GETS DEST ADDR
(R%) :CDEST] = 000000
;SCOPE SYNC
#125252. (R3) :TEST THE MOV
R4, (R2) JRESULT 0K?
10046 ‘B8R IF YES
(R2) ,R3 ;GET WAS DATA
:MOV DELIVERED WRONG RESULT
R0O04S ;LOCK OGN HARD ERROR

SEQ 0150




.MAIN,

MACY11 30A(1052)

CBQEAC.PIN

5470
%7
5472
573
5474
5475
56476
5477
5478
5479
5480
5481
5482
5483
5484
5485
5486
5487

005446
005452
005460
005464
005470
005474
005476

005500

005502
005504

005506
005510

005512
005516

005520
005522

03-JuL-80 08:08 PAGE 151

03-JuL-80 08:05

012700
112760
012704
012702
012705
005003
000257

012503
020405
000402
000000
000767
022705
001402

000000
000762

000046
000377
067570
177703
0675644

067546

070140

I 12

TOO4S BASIC 'MOV AN, (R)'' TEST

MR AAAAAA LA ARl A ld Al d Al Al d il il Ttttz Y 2

.SBTTL T0046 BASIC 'MOV (RA)+,RB'' TEST

. AR NN NN RAN N AR A NN NNV C NN N RO RN RN NAN AR AN AN NN A AN AAN NN ANRNANEERTOOERS

;MICROFROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
JSYNC:
;KEY SI1G:
T0046: MOV
MOVB
MOV
MOV
RO046: MOV
CLR
cCcc
10046: MOV
CMP
BR
E10046: HALT
BR
ADD4L6: (MP
BEQ
E20046: HALT
BR

[142.260,250,160,204,000] FC 1,2.4

3700041100,142 7 3502401120,160 7 2001603000,000
C160JALUC=LLLLL :(204]1D=#DWTA

[204] SPS=3 / N:(=0000

B0SJ2 (-) / T= 2.3 USEC
K3-3 MOVL / K3-3 DM=OL / K3-5 DOPL
#0046, RO :LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#DWTA R4 ‘RESULT S /7 B = #DWTA
#177203.R2 :DEST ADDR = R3
#ATA RS *SRC ADDR = ATA
R3 :CDESTI = 000000

*SCOPE SYNC
(RS)+,R3 ;TEST THE MOV
R4 ,R3 :RESULT OK?
A0046 ‘BR IF YES

:MOV DELIVERED WRONG RESULT
R0046 *LOCK ON HARD ERROR
#ATA+2 RS :DID SRC REG GET INCREMENTED?
10047 ‘BR IF YES

:MOV FAILED TO UPDATE SRC. REG.
R0046 *LOCK ON HARD ERROR

SEQ 0151
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MACY11 30A(1052)

CBOEAC.PIN

UVHAWN AN ANV AW
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OS-JU. 80 08:08 PAGE 152

03-yu_-80 08:0

011203
000000
000766

000047

000377 070140
067564

067570

067544 067564

T0046 BASIC 'MOV (RA)+,RB'' TEST
R T R L R L L LT e

.SBTTL T0O47 BASIC ‘MOV WA, 8"

; RRATANARAAANANANRRAANAEAANNCENANARNAAANNAAAANARAANROR VD VDOV OCONN VRS

:MICROPROGRAMMING / LOGIC INFORMATION

:ROM SEQ: [143,245,256,247.250,173,207.210.200,125.375.0163 FC 1.2.4
;ACT BUTS: 3700041100,143 / 35[02471120,173 7 22£2073200,200 / 16L1253016.016
JEXEC: [200JALUC=LLLLL :L125]D=#DWTA
; CODES: £125) SPS=3 / N:(=0000
:SYNC: B05J2 (=) / T= S USEC
:KEY SIG: K3-3 MOVL / K3-3 SM=3L / K3-3 DM=3L
TO047: MOV #0047 RO :LOAD RO WITH TEST NO.
MOVB  #377,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
MOV MMBUF 1 ,R2 :DEST ADDR = MBUF1
MOV #DWTA R TRESULT S / B = #DWTA
RO047: CLR (RQ) *MAKE [DEST] = 000000
ccc *SCOPE SYNC
10047: MmOV SNFATA a4MBUF1  :TEST THE MOV
cMP R4, (R2) :DID RESULT = #DWTA
BEQ 10050 ‘BR IF YES
MOV (R2) ,R3 :GET THE WAS DATA
£0047: HALT :MOV DELIVERED THE WRONG RESULT
BR R0047 *LOCK ON HARD ERROR

SEQ 0152



K 12
MAIN. MACY1T 30A(1052) 03-JUL-80 08:08 PAGE 153

CBQEAC.P1 03-JuL-80 08:0 TO047 BASIC 'MOV a¥A.ass'' SEQ 0153
551,3 ;'ttttttitttt.tttttt't'tt'tttttttttt'ltt'QQQ."..QItttt.tttttttttt
5544 LSBTTL TOO0SO BAS!C ‘MOV  X(R).PC'' TEST
5545 . RN TN RN A A AN AR R AR TR AR AN AN AN AN NA N AN N R AR AN NN N AN RN ETRNE
5546
ggzg ;MICROPROGRAMMING / LOGIC INFORMATION
gggg ;ROM SEQ: 0146.261,242,247,250,160,204,000]) FC 1.2.4
ggg; ;ACT BUTS: 3700041100,146 7 3502471120,160 7 2001603000.000
gggz JEXEC: C160JALUC=LLLLL :02041D=#T077
gggg ;CODES: £204] SPS=3 / N:C=0000
gggg :SYNC: B0S5J2 (=) / T= & USEC
ggzg :KEY SI1G: K3-3 MOVL / K3-3 SM=6L / K3-3 DM=OL / K3-4 IR (02:00)=7L
5561 005572 012700 000050 T0050: MOV #0050.R0O ;LOAD RO WITH TEST NO.
5562 005576 112760 000377 070140 MOVB #377 STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
5563 005604 012705 005612 RO0S50: MOV #10050,RS ;[RS] = 0050 (BASE ADDRESS’
gggg 005610 000257 CCC ;SCOPE SYNC
gggg 005612 016507 000010 10050: MOV A00S50-100S0(RS) ,PC ;TEST THE MOV - GO TO AQ0SO
5568 005616 000000 E00S50: HALT ;MOV FAILED TO LOAD THE PC
gggg 005620 000771 BR R0050 :LOCK ON HARD ERROR
SS71 005622 005624 A00S0: T0051 ;POINTER TO NEXT TEST

5572




MAIN,

MACY1? 30A(1052)

CBQEAC.P11

5573
5574
5575
5576
5577
5578
5579
5580
5581
5582
5583
5584
5585
5586
5587
5588
5589
5590
55N
9592
5593
5594
5595
5596
5597
5598
5599

03-JUL-80 08:08 PAGE 1564

03-JuL-80 08:0

012700
112760
012704
012702
005012
000257

013712

020412
001403

011203
000000
000767

000051
000377
067570
067560

067544

070140

L 12

TOO50 BASIC ‘MOV  X(R),PC'’' TEST

; AARRAAAANRAAARANEN NNV OO N C AR ANAR RN NN NAARANEAANNANN A NS AARNOOTONR

.SBTTL TOO51 BASIC MOV @A, (R)'* TEST

s WARANENRIARANRNBARNNNRNNONNANNNANRANNANANAN NN NN AANNANANASANONRNOS

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ: £143,245,246,247,250,171,257,200,125,375.016] FC 1.2.4
:ACT BUTS: 3700041100,143 /7 35024713120.171 7/ 2201713200.200 7/ 16L1251016.016
;EXEC: [200JALUC=LLLLL :£1253D=051300
;CODES: [125]) SPS=3 / N:C=0000
:SYNC: BOSJ2 (=) / T= 4.2 USEC
:KEY SIG: K3-3 MOVL / K3-3 SM=3L / K3-3 DM=1L
T0051: MOV #0051 ,RO ;LOAD RO WITH TEST NO.
MOVB  #377,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
MOV #DWTA R& SRESULT S /7 B = #DWTA
MOV MBUFO,R2 *DEST ADDR = MBUFO
ROOS1: CLR (R2) :MAKE [DESTI=000000
: ccc *SCOPE SYNC = 2=0
10051: MoV NATA, (R2) ;TEST THE MOV
c™P R4, (R2) :DID RESULT = #DWTA 22
BEQ 10052 *BR IF YES
MOV (R2) ,R3 ;GET THE WAS DATA
E0051: HALT :MOV DELIVERED WRONG RESULT
BR R00S1 SLOCK ON HARD ERROR

SEQ 0154



|

.MAIN,

MACY11 30A(1052)

(BQEAC.P11

005670
005674
005702
005706
005712
005716
005720

005722

005726
005730

005732
005734

016503

020403
001402

000000
000770

03-JuL-B0 08:08 PAGE 155
03-JuL-80 08:05

000052
000377
970130
177703
067544

000004

070140

M1
TOOS1 BASIC "'MOV a#A, (R)'' TEST

s RARRAANERAAAREANAAA AT NN ETRNANANANRAANARRANRANNANANNNNOONONONNONS

.SBTTL TOUS2 BASIC 'MOV X(RA),RB'‘ TEST

; RARARANAAAANNACARAANNANENNAAAANRARAAAARSANNAANANNVNONN VOOV NVNRDNG

;MICROPROGRAMMING / LOGIC INFORMATION
0166,241,242,247,250,160,204,000] FC 1,2.4
3700041100,146 / 3502473120,160 /7 2001601000,000
C160JALUCSLLLLL :[2041D=#DBTA

{204] SPS=3 / N:(=0000

;sROM SEQ:
JACT BUTS:
;EXEC:
;CODES:
JSYNC:
;KEY SIG:
T00S2: MoV
MOVB
MOV
MOV
MOV
R0O0S52: (LR
CCC
10052. m™mov
(W, o
B8EQ
€0052: HALT
BR

B0SJ2 (=)

/ T= 3 USEC

K3-3 MOVL / K3-3 SM=6L / K3-3 DM=0OL

#0052.R0
#377. STAB1(R0)
#DBTA R4
#177703.R2

#ATA RS
*R3

4(R5) ,R3

R4 ,R3
T0053

R0O052

:LOAD RO WITH TEST NO.

;SET FLAG FOR THIS TEST IN MISSED TABLE
SRESLT S / B = #DBTA

;DEST ADDR = R3

;[RS5) = BASE ADDR FOR SOURCE (ATA)
;MAKE (DEST] = 000000

;SCOPE SYNC

;TEST THE MOV

JRESULT = #DBTA ??
JBR IF YES

MOV DELIVERED WRONG RESULT
;LOCK ON HARD ERROR

SEQ 0155



MACY11 30A(1052)
P11

005736
005742
005750
005754
005760
005764
005766

05770

005772
005774

005776
006002

006010
006012

03-JuL-80 08:08 PAGE 156

03-JuL-80 08:05

012700
112760
012702
012704
012705
005012
000257

010445

020412
Q01403

011203
000000
000766
020205
001402

000000
000762

020053
000377
067560
125252
067562

070140

N 12

T0052 BASIC 'MOV  X(RA) ,RB'' TEST

. AR a2 22 dddRdRddlddlddd 2 22 203020 22 2 R XXX22 2 2R2 X2

.SBTTL TOO53 BASIC 'MOV RA,~(RB)'' TEST

MR AL AL A AL A A A A A AR AR Ad Al dd i dd iRl il igl iRl RRRtR]d)

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
JEXEC:
s CODES:
;SYNC:
:KEY SIG:
T0053: MOV
MOVB
MOV
MOV
ROOS3: MOV
CLR
cce
10053: mov
C'P
BEQ
MOV
£10053: HALT
BR
A0053. (mP
BEQ
E20053: HALT
B8R

0174,257,201,125,.375.016] FC 1,4

3700041100,174 7 2201743200,201 7 16(1253016,016
(201JALUC=LLLLL :0125]D0=125252

(1253 SPS=3 / N:(=1000

B0SJ2 (=) / T= 1.8 USEC
K-3 MOVL / K3-3 SM=OL / K3-3 DM=4L / K5-2 PS(N)(1)H
#0053 RO :LOAD RO WITH TEST NO.
#377, STAB1(R0) ;SET FLAG FOR THIS TEST IN MISSED TABLE
MMBUF O :FINAL DEST ADDR = MBUFO
:125252 n4 CRESULT § / B = 125252
MMBUF 0+2,RS SINITIAL DEST ADDR = TEMP2 + 2
(R2) :MAKE [DEST] = 000000
;SCOPE SYNC
R4 ,-(RS) :TEST THE MOV
R4, (R2) ;RESUL™ = 125252
A0053 :BR IF YES
(R2) ,R3 :GET THE S / B DATA
:MOV DELIVERED THE WRONG ESULT
ROOS3 :LOCK ON HARD ERROR
R2,RS :DID REGISTER GET DECREMENTED *
T0054 ‘B8R IF YES
:MOV FAILED TQ UPDATE REGISTER
ROOS3 ;LOCK ON HARD ERROR

SEQ 0156



—

MAIN,

MACY11 30A(1052)

CBQEAC.P11

03-JuL-80 0

012700
112760
012704
012702
012705
005012
000257

013745

020412
001403

011203
000000
000765

020502
001402

000000
000761

OS-JUL-BO 08:08 PAGE 157
TOO53 BASIC '™MOV RA,-(RB)'" TEST

MERAALAAL AL A A A Al Al Al d gl i ddd il ai it ittt 2 YY)

.SBTTL T0054 BASIC 'MOV @A, -(R)'’ TEST

s WARAEARARAANARNNNRNRNC NN RN NANNANNRNNRRANNRNNNRRNORNARENNNOARNOONNOY

JMICROPROGRAMMING / LOGIC INFORMATION

000054
000377
067570
067560
067562

067544

070140

;ROM SEQ:
;ACT BUTS:
JEXEC:
;CODES:
JSYNC:
:KEY S1G:
TO0S4: MOV
MOVB
MOV
MOV
RO0S4: MOV
CLR
CcCC
10054: MOV
(W, o
BEQ
MY
E10054: HALT
BR
AQQ0S4: (™
BEQ

E20054: HALT
BR

813

[143,245,246,247,250,174,200,125,375,016] FC 1,2.4

3700041100,143 7 3502471120,1746 7 22(1741200.200 / 1601251016,016
C200JALUC=LLLLL :[125]1D=#DWTA

1253 sSPS=3 / N:(=0100

805J2 (=) / T= 4.2 USEC
K3-3 MOVL / K3-3 SM=3L / K3-3 DM=4L / KS5-2 PS(Z)(1)H
#0054 ,RO :LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#DWTA R4 ‘RESULT S / B = #DWTA
meuF ), R2 “DEST ADDR = MBUFO
#MMBUF 0+2 RS “INITIAL DEST ADDR = MBUF0+2
(R2) SMAKE [DEST] = 000000
*SCOPE SYNC
aNATA,-(RS) ;TEST THE MOV
R4, (R2) ;RESULT = 000000
A0054 :BR IF YES
(R2) ,R3 :GET THE WAS DATA
*MOV DELIVERED THE WRONG RESULT
P00S4 :LOCK ON HARD ERROR
RS,R2 :DID DEST REG GET DECREMENTED 77
10055 ‘B8R IF YES
;MOV FAILED TO UPDATE REGISTER
R0OS4 *LOCK ON HARD ERROR

SEQ 0157



MAIN.

MACY11 30A(1052)

(BQEAC.PI

5724
5725
5726
5727
5728
5729
5730
5731
5732
5733
5734
5735
5736
5737
5738
5739
5740
5741
5762
5763
5764
5765
5766
5747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5757
5758

006074
006100

006112
006116
006122
006124

006126

006132
006134

006136
006140
006142

03-JuL-80

03-sw.-80 08:05

011537

020412
001403

011203
000000
000767

000055
000377
067560
067570
067544

067560

070140

08:08 PAGE 158

c 13

70056 BASIC 'MOV  aA,-(R)'‘ TEST

s RRNERARRNRARANANNRNCAILRANANANANNNANANNRANNRAENANRN OO ONNNNRRNNNS

.SBTTL TOO55 BASIC 'MOV (R),@#A’" TEST

N ALAAALAAALSA AR ARARAARARAR Al Rl T 2222 222322 2 1T

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
;ACT BUTS:
JEXEC:
;CODES:
JSYNC:
KEY SIG:
TO0SS: MoV
MOVB
MOV
MOV
MOV
ROOSS: CLR
CccC
10055: Mov
(¥,
BEQ
MOV
EQ0S5: HALI
BR

(141,247,250,173,210,200,125,375.016] FC 1,2.4

370004]100,141 7 3502473120,173 / 2202071200,200 7 16[1251016,016
(200JALUC=LLLLL :[125]D=#DWTA

(125] SPS=3 / N:(=0100

BO5J2 (=) / T= & USEC
K3-3 MOVL 7/ K3-3 SM=1L 7/ K3-3 DM=3L / K5-2 PS(2)(1)H
#0055 ,R0 -LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#MBUF O, R2 ;DEST ADDR = MBUFO
#DWTA, R4 SRESULT S / B = #DWTA
#ATA RS :SOURCE ADDR = ATA
(R2) ;MAKE [DEST] = 000000
;SCOPE SYNC
(RS) ,a#MBUFO ;TEST THE MmOV
R&4, (R2) JRESULT = #DWTA ??
T0056 ;BR IF YES
(R2) ,R3 ;GET THE WAS DATA
;MOV DELIVERED THE WRONG RESULT
ROOSS ;LOCK ON HARD ERROR

SEQ 0158



MAIN.
(BQEAC

5759
5760
5761
5762
5763
5764
5765
5766
5767
5768
5769
5770
S771

MACY11 30A(1052)

P11

006144
006150
006156

006166
006172
006174
006176

006202

006206
006210
006212

006214
006220

006222
006224

012700
112760
012702
012704
012705
005012
000257

014537

020412
001403

011203
000000
000765

022705
001402

000000
000760

03-yuL-80
03-y.-85 22-05

000056
000377
067560
067570
067546

067560

067544

070140

08:08 PAGE 159

T0055 BASIC "MOv

s WANRPTANRERNONNS

LSBTTL T

s WRERANRANGNANEN

D 13
(R) ,@%A"" TEST
e T N

0056 BASIC ‘MOV ~=(R) ,a#A"° TEST

LA AAAAAAAL LA a2l a2l I I I YTy

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
;EXEC:
. CODES:
sSYNC:
JKEY SI1G:
T0056: MOV
MOVB
MOV
MOV
RO056: MOV
CLR
cccC
10056: MOV
(0, o
BEQ
MOV
E10056: HALT
BR
AQO56: (mP
BEQ
E20056: HALT
BR

[144,240,250,173,207,210,200,125,375,016] FC 1,2.4

370004]100,144 / 3502401120,173 / 2202071200,200 / 16(1251016.016
[200JALUCSLLLLL :[1251D=ADWTA

{125] SPS=3 / N:(=0100

B0S5J2 (=) / T= 4 USEC
K3-3 MOVL / K3-3 SM=4L / K3-3 pM=3L / K5-2 PS(Z)(1)H
#0056 .R0 ;LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#MBUF 0, R2 :DEST ADDR = MBUFD
#DWTA R4 CRESULT S /7 B = ADWTA
#ATA+2 RS SINITIAL SOURCE ADDR = ATA+2
(R2) SMAKE CDEST] = 000000
*SCOPE SYNC
~(RS),@MBUFO  :;TEST THE MOV
R4, (R2) :RESULT = #DWTA 2
A0056 ‘BR IF YES
(R2) ,R3 :GET THE WAS DATA
*MOV DELTVERED THE WRONG RESULT
RO056 *LO(K ON HARD ERROR
#ATA RS :DID THE SRC REG GET DECREMENTED ?
10057 ‘BR IF YES

:MOV FAILED TO UPDATE SOURCE REG
R0O056 ;LOCK ON HARD ERROR

SEQ 0159



MAIN.

MACY11 30A(1052)

(BQEAC.P11

5799
5800
5801
5802
5803
5804
5805

006270

006272
006276

006300
006302

03-JuL-80 08:08 PAGE 160

03-JuL-80 08:05

012503
020403
001402
000000
000767
022705
0014602

000000
000762

000057
000377
177703
067570
067544

067546

070140

E 13

T0056 BASIC 'MOV =(R),@#A’" TEST

MR AAAA AL A A AR A ddddddd Rt il il il T2 IS Y Y

.SBTTL TOO57 BASIC 'MOV  (RA),RB'' TEST

;) ERRRRANEN A NAANN AN NN NN OO NANANN NN ANNAN N AN GO AN RANNCANNND

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
;ACT BUTS:
JEXEC:
; CODES:
:SYNC:
JKEY SIG:
T0057: MOV
MOvVS8
MOV
MOV
ROOS57: MoV
CLR
cccC
100S7: MOV
cMP
BEQ
€E10057: HALT
BR
ADQS7: (™
BEQ
E20057: HALT
B8R

(142,260,250,160,204,000] FC 1,2.4
3700041100,142 7/ 3502401120,160 7/ 2001601000,000
C160JALUC=LLLLL :[204]D=ADWTA

[204] sSPS=3 / N:(=0100

B05J2 (=) / T= 1.8 USEC
K3-3 MOVL / K3-3 sSM=2L / K3-3 DM=OL / K5-=2 PS(Z)(1)H
#0057 ,RO ;LOAD RO WITH TEST NO.
#377 STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#177%03 ,R2 :DEST ADDR = R3
#OWTA RS SRESULT S / B = #DWTA
#ATA,RS ;INITIAL SOURCE ADDR = ATA
R3 SMAKE [DEST] = 000000
*SCOPE SYNC
(RS) +,R3 ;TEST THE MOV
R4 ,R3 ;RESULT = #DWTA ?
A00S57 ;BR IF YES
;MOV DELIVERED WRONG RESULT
RO0S7 :LOCK ON HARD ERROR
NATA+2 RS :DID SOURCE REG GET INCREMENTED
T0060 ;BR IF YES
:MOV FAILED TO UPDATE SOURCE REGISTER
RO0S7 :LOCK ON HARD ERROR

SEQ 0160



-MAIN,

MACY11 30A(1052)

(BQEAC.P1

5839
5840
5841
5842
5843
5844
5845
5846
5847
5848
5849
5850
5851
5852
5853
5854
5855
5856
5857
5858
5859
5860
5861
5862
5863
5864
5865

F 13

03 =JUL-80 08:08 PAGE 161

03-JuL-80 08:0

012700
112760
012702
012704
012705
005003
000257

016503
020403
001402

000000
000770

000060
000377
177703
070114
067544

000002

070140

TO057 BASIC "'™MOv  (RA),RB'' TEST

N LA AR AR AR R Rl e ld il s 2 R R R A Y 2 2 2 222222228

.SBTTL TOO60 BASIC MOV X(RA),RB'' TEST

R AAAAAL AR A AL ARl Al il Rl il s Y Y 2T

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ: [146,241,262,267,250,160,204,000] FC 1,2,4

JACT BUTS: 3700041100,146 / 3502471120,160 7/ 2001601000,000

SEXEC: C160JALUC=LLLLL :[204]1D=ADWTB

;CODES: (2041 SPS=3 / N:C=0100

JSYNC: 805J2 (=) / T= 2.5 USEC

JKEY SIG: K3-3 MOVL / K3-3 SM=6L / K3-3 DM=0L / KS5-2 PS(2)(1)H

T0060: MOV #0060,R0 ;LOAD RO WITH TEST NO.
mMov8 #377 STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE

MOV 2177903 ,R2 :DEST ADDR = R3
MOV #OWIB, RS RESUWLT S / B = #DWTB
MOV #ATA_RS :BASE SOURCE ADDR = ATA
RO060: CLR R3 *MAKE CDEST] = 000000
cCe :SCOPE SYNC
10060: MOV 2(RS5) ,R3 :TEST THE MOV
iy o R4 ,R3 ;RESULT = #DWIB ?
BEQ 10061 ‘BR IF YES
E0060: HALT ;MOV FAJLED TO DELIVER CORRECT RESULT
BR RO060 :LOCK ON HARD ERROR

SEQ 0161



MAIN,

MACY11 30A(1052)

CBQEAC.P11

5872
5873
5874
5875
5876
5877
5878
5879
5880
5881
5882
5883
5884
5885
5886
5887
5888
5889
5890
58N
5892
5893
5894
5895
5896
5897
5898
5899
5900
5901
5902
5903
5904
5905
5906
5907

03-suL~80

03-0u.-80 08:05

012700
112760
005004
005104
012702
012737
012705
005003
000257

017503
020403
001402

000000
000770

000061
000377

177703
067572
067560

000002

070140

067562

08:08 PAGE 162

G 13

TO060 BASIC 'MOV  X(RA) ,RB'’ TEST

R AAAALLAAAAR ARl ARl dal il dl il ittt s T LR

.SBTTL TOO61 BASIC MOV a@x(RA),RB'' TEST

MR AL AL AR AR AR A Rl ddlddddillelidi Il iz IR 222

:MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
JSYNC:
JKEY SIG:
TO061: MOV
MOV8
CLR
com
MOV
MOV
MOV
R0O061: (LR
CcCC
10061: MOV
(o, o
BEQ
EQCO061: HALT
BR

(167,263,264,245,266,247,250,160,204,000] FC 1,2,4
3700061100,147 / 3502471120,160 7/ 2001501000,000
C160JALUC=LLLLL :[2041D=177777

(2041 SPS=3 / N:(=1000

BO5J2 (=) / T= 3.4 USEC
K3-3 MOVL / K3-3 SM=7L / K3-3 DM=OL / K5-2 PS(N)(1)H
#0061 ,R0 cLOAD RO WITH TEST NO.
#377,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
22 JRESWLT S /7 B8 = 177777
#177703,R2 :DEST ADDR = R3
#DWTA+2 @#MBUF0+2 :SET UP ADDRESS TABLE MBUFO
#MBUF 0, RS ;BASE ADDRESS IN R5
R3 ;MAKE [DEST] = 000000
:SCOPE SYNC
@2 (RS) ,R3 ;TEST THE MOV
R4 R3 JRESWT = 177777
10062 ;BR IF YES
MOV DELIVERED THE WRONG RESULT
ROO61 ;LOCK ON HARD ERROR

SEQ 0162



H13
LMAIN, MATY11 30A(1052) OggJUL-SO 08:08 PAGE 163

(BQEAC.P11  C3-JuL-80 08: TO061 BASIC 'MOV  @x(RA),RB'' TEST - SEQ 0163
5%8 ; ARARRREARNAAANARANCA AR ON R RN ARANANRRARARN RN AN NNV ODODOODANNVENS
S09 LSBTTL TO062 BASIC 'MOV  (R)+,X(R)'* TESTY
5910 ; RAARRANRANRNNRAARN R ARG VAN RANAANNANNANNN NN AN ARV R R ODOOCDOO VNN S
5911
23}% ;MICROPROGRAMMING / LOGIC INFORMATION
gg}g ;ROM SEQ: 0142,240,250,177,206,212.200,125.375.,016] FC 1.2.4
5916 ;ACT BUTS: 3700041100,142 /7 3502401120,177 7 1701771212,212 /7 2102061200, 200
;g;g ; /7 1601253016.016
3919 ' SEXEC: [200JALUC=LLLLL :[1251D=125252
ggg} : CODES: [125]) SPS=3 / N:C=1000
gggz :SYNC: B05J2 (=) / T= & USEC
gg%g ;KEY SIG: K3-3 MOVL 7/ K3=3 SM=2L / K3-3 DM=6L / K5-=2 PS(N)(1'H
5927 006426 012700 000062 T0062: MOV #0062 .R0 ;LOAD RO WITH TEST NO.

5928 006432 112760 000377 (70140 MOVB #377 ,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
5929 006440 0127046 125252 MOV #125252 R4 PRESULT § /7 B = 125252

5930 006444 012702 067566 MOV MMBUF 142 .R2 SFINAL DEST ADDR = MBUF1+2

5931 00645C 010437 067560 MOV R4, ¥MBUF O ;SOURCE OPERAND = 125252

5932 006454 012705 067560 RO062: MOV MBUF O, RS JIR5] = INITIAL SRC ADDR = MBUF(Q
5933 006460 005012 CLR (R2) ;MAKE (DEST] = 000000

gggg 006462 000257 ccc :SCOPE SYNC

gg%g 006464 012565 000004 10062: MOV (R5)+,4(RS) :TEST THE MOV

5938 006470 020412 (W o R4, (R2) JRESULT = 125252 ?

ggzg 006472 001403 BEQ A0062 ;BR IF YES

5941 006474 011203 MOV (R2) ,R3 ;GET THE WAS DATA

5942 006476 000000 E10062: HALT JMOV DELIVERED WRONG RESWULT
33?.2 006500 000765 B8R R0O062 ;LOCK ON HARD ERROR

5945 006502 022705 067562 ADD62: (MP MMBUF 0+2,RS :DID REGISTER GET INCREMENTED ?
?&‘7’ 006506 001402 BEQ 10063 ;BR IF YES

5948 006510 000000 E20062: MALT :MOV FAILED TO UPDATE REGISTER
5949 006512 000760 BR R0O062 ;LOCK ON HARD ERROR



MAIN,

MACY11 30A(1052)

CBQEAC.P11

5951
9952
5953
5954
5955
5956
5957
5958
3959
5960
5961
5962
5963
5964
5965
5966
5967
5968
5969
5970
5971
5972
5973
5974
5975
5976

5977.

5978
5979
5980
5981

006566

03-JuL-80

03-JuL-80 08:05

012700
112760
012702
012704
010405
010412
000257

020537
001402

000000
000770

0272412
0V1403

011203
000000
000763

000063
000377
067560
125252

067560

070140

08:08 PAGE 164

113

T0062 BASIC 'MOV  (R)+, X(R)'' TEST

s ENBAARRANNANNNINARNRCORCCCNCONRANANNONANANANRNNANNANOOORNQGOONRNORORSR

-SBTTL TO063 BASIC ‘CMP R, WA’ TEST WITH (R] = (A)

e NARBAANNAAAANRNAANANNNCONNNNNARNNNNANNRARVANANERANANNNNNNARORAONNS

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
ACT BUTS:
JEXEC:
;CODES:
JSYNC:
KEY SIG:
T0063: MOV
MOVB
MOV
MOV
RO063: MOV
MOV
cccC
10063: (mp
BEQ
E10063: HALT
BR
AQO63: (™
BEQ

MOV
E20063: HALT
B8R

[163,264,265,266,267,224,367,375,016] FC 1,3,8
3700041100,163 / 3302661220,226 / 16(3671016,016
[224JALUC=LLHHL :[3671D=125252

(3671 SPS=3 / N:(=1100

B05J2 (=) / T= 3.5 USEC

K3-3 CMP L / Kh3-3 SM=OL / Kk3-3 DM=3L / KS5-=2 PS(2)(1)M
; K3-8 BT] ¢+ (MP + TST H

#0063 RO ;LOAD RO WITH TEST NO,
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE

MBUFQ R2 ;DEST ADDR = MBUFO

#125252 R4 SRESWT S 7 B = 125252

R4 RS *[RS) = SOURCE OP = 125252

R4, (R2) JMAKE [DEST] = 125252
-SCOPE SYNC

RS ,a#MBUF 0 ;TEST THE CWP

AQ063 ;BR IF 7' WAS SET - IT SHOULD BE
;CMP FAJLED TO SET '7*°

ROO063 ;LOCK ON HARD ERROR

R4, (R2) ;IS RESULT STILL = 125252 ?

10064 ‘BR IF YES

(R2) .R3 ;GET THE WAS DATA
;CMP ALTERED [DEST]

R0O063 ;LOCK ON HARD ERROR

SEQ 0164



.MIN.

C(BQEAC.PIN

5992
5793
5994
5995
5996
5997

MACY11 30A(1052)
03-JuL-80 08:05

006570
006574
006612
006616
006620
0N6624

006626
006630

012700
112760
012702
012704
005005
010412
000277

020537
001002

000000
000770

03-JuL-80 08:08 PAGE 165
TO063 BASIC ''C(MP R,3#A'’ TEST WITH [R]) = [A]

) RN RN ANNRAANN NN ANN NN ANL N ANAARARNANNRAN RN AN NI ANON AT AR ANN G IROOES

.SBTTL TO064 BASIC '‘CMP R,3#A'’ WITH [R] NOT EQUAL TO [A]

s NAARAANAAANAAANANANA NN RN R AR AN NN R AAN A NN NAN ST I AN NI NN AR OANS

;MICROPROGRAMMING / LOGIC INFORMATION

125252

067560

070140

;ROM SEQ:
JACT BUTS:
JEXEC:
s CODES:
JSYNC:
JKEY SIG:
T0064: MOV
MOVB
MOV
MOV
ROO64: CLR
MOV
SCC
10064: CMP
BNE
EQOO64: HMHALT
B8R

J 13

[163.264,266,267,224,367,375,016] FC 1,3.,8

3700043100,163 / 3302661220,224 7 16[3671016,016
[226JALUC=LLHHL :[3671D=052526

(3671 SPS=3 / N:(=1000

BOSJ2 (=) / I= 3.5 USEC

K3-3 MOVL / K3-3 SM=OL / K3-3 DM=3L / K3-8 BIT+(MP+TSTH

#0064 ,RO ;LOAD RO WITH TEST NO.
#577,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE

MBUFOQ R JDEST ADDR = MBUF(O

#125252 R4 :MAKE RESULT S / B = 125252

RS :[RS] = SOURCE OP = 000000

R&, (R2) *MAKE [DEST] = 125252
*SCOPE SYNC - MAKE 2=1

RS, 3#MBUF 0 ;TEST THE CMP

10065 ;BR IF 7=0 - IT SHOUWLD BE
;CMP FAILED TO CLEAR '7'

RO064 LOCK ON HARD ERROR

SEQ 0165



.MAIN.

MACY11 30A(1052)

CBQEAC.P11

006632
006636
006644
006650
006654
006656

006670
006672

03-JuL~80 08:05

012700
112760
012704
012702
010412
000257

022737
001402

000000
000770

03-JuL~-80 08:08 PAGE 166

K 13

70064 BASIC ''CMP R.a#A"" WITH [R] NOT EQUAL TO (A)

s FRRANEAAAARNAAANAA ANV ORI ARV NNANNCAR AR ANRNANA AN RANNNNNRONRNN

.SBTTL TOO65 BASIC “'CMP  WN, WA’ TEST WITH [A] = N

; NARANAARAANRAANANAANE NN RN RN AR A AANN NN AN RN NN VNN ANNANNANNNANCAANAND

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
;ACT BUTS:
JEXEC:
;CODES:
JSYNC:
;KEY SIG:
000065 T0065: MOV
000377 070140 MOVB
125252 MOV
067560 MOV
RO06S: MOV
cccC
125252 067560 1006S: (mp
BEQ
EOO6S5: HALT
B8R

(162,260,250,163,264,265,266,267,225,367,375,016] fFC 1,2,3.8
3700041100,142 7/ 3502401120,163 / 33[2661220.225 7 16[3671016.016
[225JALUC=LLHKL :([3671D=000000

[367] sPS=3 / N:C=0100

BOSJ2 (=) / T= 4.3 USEC

K3~3 CMPL / K3-3 SM=2L / K3-3 DM=3L / K5-2 PS(Z)(1)H
: K3-8 BIT+(MP+TSTH

#0065 ,R0 ;LOAD RO WITH TEST NO.

#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#125252,R4 SRESWT S 7 B = 125252

MBUFO ,R2 ;DEST ADDR = MBUFOQ

R&, (R2} sMAKE [DEST) = 125252

;SCOPE SYNC - 2=0
#125252 ,3#MBUFO ;TEST THE (MP

T0066 :BR If Z=1 - IT SHOUWLD BE
;CMP FAILED TO SET '7"'
RO065 ;LOCK ON HARD ERROR

SEQ 0166



MAIN.

MACY11 30A(1052)

CBQEAC.PI

6058
6059
6060
6061
6062
6063
6064
6065
6066
6067
6068
6069
6070
6071
6072
6073
6074
6075
6076
6077
6078
6079
6080
6081
6082
6083
6084
6085
6086
6087
6088
6089
6090

006674
006700

006712
006716
006720
006722
006730

006732
006734

03-yuL-80 08:08 PAGE 167

03-uuL-80 08:05

012700
112760

012704 .

012702
005012
000277
022737

001002

000000
000770

000066
000377 070140
125252
067560

125252 067560

L 13

TOO65 BASIC ''CMP  WN,a#A'" TEST WITH [AJ = N

s NRARRAARRARERAARAAAAN ATV AACOANANANNANAANNANACNNNAANNNARNNARNONNNRND

.SBTTL TO066 BASIC ‘'CMP WN,#A'‘ TEST WITH (AJ NOT EQUAL TO N

; NREARANAAAAANAR AR N AN AN E N NN AR RN NANCNNANCNARNNAN NN AAN NN RO AN ONNS

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
. CODES:
JSYNC:
KEY SIG:
T0066: MOV
MOVB
MOV
MOV
RO066: CLR
SCC
10066: (MP
BNE
EQO6E: HALT
BR

(142,260,250,163,264,265,266,267,225,367,375,016] FC 1,2.3.8
3700041100,142 / 3502401120,163 / 33(2661220.225 7 16(3673016,016
[225JALUC=LLHKL :[3671D=125252

[367] SPS=3 / N:C=1000

BOSJ2 (=) / T= 4.3 USEC

K3-3 CMPL 7/ K3=-3 SM=2L / K3-3 DM=3L / K5~2 PS(N)(D)H
: K3-8 BIT+CMP+TSTH

#0066, RO ;LOAD RO WITH TEST NO.

#377 STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#125252.Ré4 SRESWLT S / B=125252

#MMBUF 0, R2 *DEST ADDR = MBUFO

(R2) *MAKE [DEST] = 000000

:SCOPE SYNC - 2=1
#125252.,3#MBUFO ;TEST THE CMP

10067 ;BR IF 2=0 - IT SHOULD BE
;CMP FAILED TO CLEAR '7"’
R0O066 :LOCK ON HARD ERROR

SEQ 0167



—

MAIN,

MACY11 30A(1052)

CBQEAC.P11

6109

—d md e el e wd b
— i d d d wd d wnd and

oo O ONONO
-t )
VNN WN=O

006736
006742
006750
006754
006760
006762

000764

006772
006774

006776
007000
007002

03-0u-80 08:05

012700
112760
012702
012704
005012
000257

052737

020412
001403

011203
000000
000766

000067
000377 070140
067560
177777

177777 067560

03-JuL-80 08:?8 PAGE 166

13

0066 BASIC '‘CMP AN, 3#A'' TEST WITH [AJ NOT EQUAL TO #N

s ARANRAANAAANAAAAAANONNNR N RN AAAG AN NNNRANEANNARNNN NN OAARIANNNANNNANRAN

.SBTTL TOO067 BASIC *BIS #N,3A'* TEST = N=177777,[A1=000000

MERAAALALAA AL AR AR adaddd il el eIttt Tzt e YT IR Y |

:MICROPROGRAMMING / LOGIC INFORMATION

sROM SEQ:
JACT BUTS:
JEXEC:
s CODES:
JSYNC:
;JKEY SIG:
T0067: MOV
MOVB
MOV
MOV
RO067: (LR
ccc
10067: BIS
(o, o
BEQ
MOV
E0067: HALT
BR

(142,260,250,163,264,265,266,267,225,367,375,016] FC 1,3.8
3700041100,142 / 3502401120,163 7 33(2661220,225 /7 16(3671016,016
[225JALUC LLLLH :(3671D=177777

(367]) SPS=3 / N:(=1000

B05J2 (=) / T= 4.3 USEC
K3-5 DOPL / K3-3 DM=3L / K3-3 BIS L
#0067 ,RO ;:LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
MMBUF O, R2 :DEST ADDR = MBUF(
#-1,Rb SRESWT S 7/ B = 177777
(R2) :[DEST] = 000000
*SCOPE SYNC
#=1,3MMBUFO :TEST THE BIS
R4, (R2) :RESULT OK?
70070 :BR IF YES
(R2) ,R3 ;GET WAS DATA
:BIS FAILED TO SET ALL BITS IN BITFLG
RO067 :LOCK ON HARD ERROR

SEQ 0168



‘
MAIN,

CBQEAC.P11

6125
6126
6127
6128
6129
6130
61
6132
6133
6134
6135
6136
6137
6138
6139
6140
6141
6142
6143
6144
6145
6146
6147
6148
815
6151
6152
6153
6154
6155
6156
6157
6158

MACY11 30A(1052)
03-JuL-80 08:05

012700
112760
012702
012704
012712
000257

042737

020412
001403

011203
000000
0J0765

03-JuL-80 08:08 PAGE 169
TOO67 BASIC 'BIS #N,a,A'" TEST - N=177777,(AI=000000

N 13

s UNANARANARNAAANARARANOINACNNA ARV NNANARARNARANNRAE AN ANNNNNNNNNNONAND

.SBTTL T0OO70 BASIC “BIC #N, WA’ TEST

s AARARAAANRARNAAAANAAANN A A EN AN AANAARANANEANANARANAIRANNONNNVNNNNRANAND

sMICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
s CODES:
JSYNC:
;KEY SIG:
000070 T0070: MOV
000377 070140 MOV8
067560 MOV
000077 MOV
1772777 R0O070: MOV
ccC
177700 067560 10070: BIC
(0 o
BEQ
MOV
EQO070: HALT
BR

[142,240,250,163,264,265,266,267,225,367,375,016) FC 1,2,3.8
3700041100,142 / 3502403120,163 7 33(2661220,225 / 16(3671016,016
[225]ALUC=HLLHL :[3671D=000077

[367] SPS=3 / N:C=0000

B0SJ2 (=) / T= 4.3 USEC
K3-3 BICL / K3-3 SM=2L / Kk3-3 DM=3L
#0070 ,R0 :LOAD RO WITH TEST NO.
#377,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
MMBUF 0, R2 :DEST ADDR = MBUFQ
#77 .Ré :RESWT S /78 = 77
#-1,(R2) SMAKE [DEST) = 177777
:SCOPE SYNC
#177700.3#MBUF0 :TEST THE BIC
R4, (R2) :DID RESULT = 77 ?
10071 ‘B8R IF YES
(R2) ,R3 ;GET THE WAS DATA
:BIC DELIVERED THE WRONG RESULT
R0070 :LOCK ON HARD ERROR

SEQ 0169



r

JMAIN,

(BQEAC.P11

6159
6160
6161
6162
6163
6164
6165
6166
6167
6168
6169
6170
6171
6172
6173
6176
6175
6176
6177
6178
6179
6180
6181
6182
6183
6184
6185
6186
6187
6188
6189
6190
61N
6192

MACYT1 30A(1052)
03-yuL~80 08:0

007054
007060

007072
007076
007100
007102

007104

007110
007112

007114
007116

03-JUL-80 08:08 PAGE 170
T0070 BASIC 'BIC #N, A" TEST

PR A A AL AL A AR A A A A A A AR AA A Al e da L el Il ITI Iy )

.SBTTL TOO71 BASIC "BIC #N,R'' TEST

MR AAAAALAAAL AR A AR A Al AR A Al d Al gt i I I YT YY)

:MICROPROGRAMMING / LOGIC INFORMATION

000071
000377
000377
177703

177400

070140

sROM SEQ:
:ACT BUTS:
JEXEC:
. CODES:
JSYNC:
:KEY SIG:
T0071: MOV
MOVB
MOV
MOV
ROO71: CLR
com
€CC
10071: BIC
0, o
BEQ
EQCO71: HALT
BR

B 14

01462,240,250,120.371,360,000] FC 1,2.8
3502601120,120 7 3101201360,360 7 27(3711000,000
[371JALUC HLLHL :(360]D=377

(360] SPS=3 / N:(=0000

805J2 (=) / T= 4.3 USEC
K3-5 DOPL / Kk3-3 pM=OL / K3-3 BIC L
#0071 ,R0 :LOAD RO WITH TEST NO.
#377.STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#377 .Ré RESWT S / B = 377
#177203,R2 ;DEST ADDR = R3
ng :CDEST) = 177777

:SCOPE SYNC
2177400 ,R3 :TEST THE BIC
R3,R4 :RESULT Ox?
10072 ‘BR IF YES

;BIC FAILED TO CLEAR HI-BYTE
RO071 :LOCK ON HARD ERROR

SEQ 0170



JAIN,

MACY11 30A(1052)

(BQEAC.P11

6193
6194
6195
6196
6197
6198
6199
6200
6201
6202
6203

6205

2

CHE

RRRRRRRR
NOWVES W —=O

RRJRR
AR

6223

007120
007124
007132
007136
007140
007142
007146
007150

007152

007160
007162
007164
007166

007170
007172
007174

007176

012700
112760
012704
010605
010506
012746
005746
000257

042766
010602
005722
020412
001403
011203
000600
000761

010506

03-Juw-8C 08:08
03-JuL-80 08:05

000072
000377 070140
000357

000377

000020 000002

PAGE 17

(48 13

70071 BASIC 'BIC N N° TEST

. ARARRARRR RO NNV R OO OO ONONOR NN R TR N R AR AN AN AR R AR R AR AN RN RO O RERRRY

.SBTTL T0072 BASIC "BIC M, 2(SP)’ TEST

s RN RRNNNRNNNR NNV OON R AR NN AR RN A AL AR A NN NN VNNINCEANTD

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
:SYNC:
;KEY SIG:
T0072: MOV
MOVB
MOV
MOV
ROQ72: MOV
MOV
TST
ccc
10072: BIC
MOV
TST
", o
BEQ
MOV
ECO72: HALT
BR
AQQ072: MOV

[142.260,250,167,261,262,266,267,225.367.375,016] FC 1,2,3.8

37(0043109 142 / 3502503120,167 / 1701671262.262 / 3302661:20.225
; 7 1603673016.016

(225JALUC HLLHL :[3671D=357
(3671 SPS=3 / N:(=0000

805J2 (-) / T= 3.3 USEC
K3-S pOPL / Kk3-3 DM=6 / K3-3 BIC L
#0072.R0 :LOAD RO WITH TEST NO.
#377 ,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE
#357 R4 SRESWT S / B = 357
sP.R§ SSAVE SP
RS . SP SRESET SP FOR ERROR LOOP
#377.-(SP) ;CDEST) = 377 PUT ON STACK
-(SP) :DECREMENT SP

:SCOPE SYNC
#20,2(SP) ;TEST THE BIC - CLEAR BIT 4
SP,R2 :[R2] = DEST ADDR
(R2) +
R4, (R2) ;RESULT = 3572
A0072 ‘BR IF YES
(R2) ,R3 :GET WAS DATA

:BIC FAILED TO CLR BIT2 OF DEST
RO072 .LOCK ON HARD ERROR
RS,SP

SEQ 0171



MAIN,
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6234
6235
6236
6237
6238
6239
6240
6261
6242
6243
6244
6245
6246
6247
6248
6249
6250
6251
6252
6253
6254
6255
6256
6257
6258
6259
6260
6261

007200
007204
007212
007216
007222
007224

007226
007234

007236
007240

012700
112760
012702
012704
010412
000277

032737
001002

000000
000770

0330UL-80 08:08 PAGE 172
70072 BASIC 'BIC #N, 2(SP)* TEST

R A S AL AR Al s Al i iidalddl sl i il il I Il I I TITT I Y

.SBTTL T0073 BASGIC 'BIT #N,@¥A'" WITH BIT SET IN *'A"’

) AEERANA NN R AR C AN RN CANANANNAR AN NN AN NN NA NN RERRD

;MICRO PROGRAMMING / LOGIC INFORMATION

03-uw.-80 08
-

000073
000377 070140
067560
040000

040000 067560

;ROM SEQ:
JACT BUTS:
SJEXEC:
:CODES:
JSYNC:
;KEY SIG:
T0073: MOV
MOVB
MOV
MOV
R0073: MOV
SCC
10073: BIT
BNE
EQO73: HALT
B8R

D 14

(142,260,250,163,264,265,266,267,225,367,375,016] FC 1,2.3.8
3700041100,142 7 3502401120,163 /7 3302661220,225 /7 16[3671016,016
(225]JALUC=HHLHH :[3671D=040000

(367] SPS=3 / N:(=0000

80542 (=) / T= 4.3 USEC

K3-3 BITL 7/ K3=3 SM=2L / K3-3 DM=3L / K3-8B BIT+(MP+TSTH
#0073 ,R0 ;LOAD RO WITH TEST NO.

#377 ,STAB1(RO) :SET FLAG FOR THIS TEST IN MISSED TABLE

MMBUF O, R2 ;DEST ADDR = MBUFOQ

#40000,R4 JRESULT S / B = 40000

R4 . (R2) ;MAKE [DEST] = 40000

:SCOPE SYNC - 2=1
#40000,a#MBUFO TEST THE BIT

10074 ;BR IF Z=0 - ]T SHOULD BE
;8IT FAILED TO CLEAR 7"
RO073 ;LOCK ON HARD ERROR

SEQ 0172



MAIN,

MACY11 30A(1052)

CBQEAC.P1

6266
6267
6268
6269
6270
6271
6272
6273
6274
6275
6276
6277
6278
6279
6280
6281
6282
6283
6284
6285
6286
6287

6305

007242
007246
007254
007260
007262
007264

007266
007274

007276
007300

007302
007304

007306
007310
007312

03-JuL -80

03-JuL~80 08:05

012700
112760
012702
005004
005012
000257

032737
001402

000000
000770

020412
001403

011203
000000
000763

000074
000377
067560

040000

070140

067560

08:08 PAGE 173

E 14

70073 BASIC 'BIT WN,3#A'" WITH BIT SET [N A"

MERAAALR AR A SRR R Ad S dai iR dddd s i il el i T IT I I22222 220

.SBTTL TO074 BASIC "BIT AN, a#A' WITH BIT CLEAR IN ‘A"’

MR ALAAAASSAALAALARRAARAARARRddddd Rl il I il IS

;MICROPROGRAMMING / LOGIC INFORMATION
(162,240,250,163,264,265,266,267,225,367,375,016] FC 1,2,.3.8
37000461100,142 / 3502401120,163 7 33(2661220,225 / 16[3671016,016
[225JALUC=HHLHH :([3671D=000000

[367] SPS=3 / N:(=0100

JROM SEQ:
JACT BUTS:
EXEC:
;CODES:
JSYNC:
;KEY SIG:
10074: MOV
MOVB
MOV
(LR
R0074: (LR
CCC
10074: BIT
BEQ
E10074: HALT
BR
ADQ74: (MP
BEQ
MOV
£20074: HALT
BR

BO5J2 (=)
K3-3 BITL

/ T= 4.3 USEC
/ K3-3 SM=2L / K3-3 DM=3L / KI-8 BIT+(MP+TSTH

: K5=2 PS(Z)(1H

#0074 RO ;LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#MBUFO,R2 :DEST ADDR = MBUF(
Ré SJRESWLT § / 8 = 000000
(R2) ;sMAKE (DEST] = 000000

sSCOPE SYNC - Z=0
#60000,3#MBUFO ;TEST THE BIT
ACO74 ;BR IF Z=1 - IT SHOWD BE

;BIT FAILED TO SET '7Z7"'
RCO74 :LOCK ON HARD ERROR
R4, (R2) ;DID BIT DELIVER A RESULT
10075 ;BR IF NOT
(R2) ,R3 ;GET THE WAS DATA

;81T DISTURBED THE [DEST]
RO074 ;LOCK ON HARD ERROR

SEQ 0173



MAIN,

MACY11 30A(1052)

(BQEAC.P11

007314
007320
007326
007332
007336
007342

007344

007350
007352

007354
007356
007360

03-JuL-80

03-JuL-80 08:05

012700
112760
012702
012704
012712
000257

062712

020412
001403

011203
000000
000766

000075
000377
067560
000004
000002

000002

070140

08:08 PAGE 174

F 14

T0076 BASIC 'BIT #N,#A° WITH BIT CLEAR IN 'A"

; AR RRNNRRN AN NN NN NN TN OO N NN NN AN RN N RN ARNN N RN RN NANRNANANEN NN RO RONRNS

.SBTTL TOO?5 BASIC "'ADD #N,(R) '’ TEST

MR AAAAAARAALA AR AR AR ARl ad il el d il Il Ty

;MICROPROGRAMMING / LOGIC INFORMATION

JROM SEQ:
;ACT BUTS:
JEXEC:
;CODES:
:SYNC:
:KEY SIG:
T0075: MOV
MOVEB
MOV
MOV
ROO75: MOV
CccC
10075: ADD
(W) o
B8EQ
MOV
EQ075: HALT
BR

[142,240.250,161,266,267,225,367,375,0161 FC 1,2.3.8
3700041100,142 7 3502401120,161 7 33(2663220.225 / 16[3671016,016
[2253ALUC=LHLLH :[3671D=000004

(3673 sPS=3 / N:(=0000

B05J2 (=) / T=3.4 USEC
K3-3 ADD+SUBL / K3-3 sM=2L / K3-3 pM=1L
#0075 ,R0 ;LOAD RO WITH TEST NO.
#377 ,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#MBUF 0, R2 :DEST ADDR = MBUFO
#4 R4 JRESULT S /7 B = &
#2,(R2) ;MAKE (DEST] = 2

+SCOPE SYNC
#2,(R2) ;TEST THE ADD
R4, (R2) JRESULT = 4 ?
10076 ;BR IF YES
(R2) .R3 ;GET THE WAS DATA

;ADD DELIVERED THE WRONG RESULT
ROO75S ;LOCK ON HARD ERROR

SEQ 0174



.MAIN,

MACYT1 30A(1052)

(BQEAC.P11

6340
6341
6342
6343
6344
6345
6346
6347
6348
6349
6350
6351
6352
6353
6354
6355
6356

6358

007362

007374
007400
007404
007410
007412

007414

007422
007424

007426
007430
007432

03-JuL-80 08:08 PAGE 175
T0075 BASIC "ADD #N,(R) '* TEST

03-JU -80 08:05

012700
112760
012704
012702
012705
005012
000257

062765

020412
001403

011203
000000
000764

000076
000377 070140
000002
067562
067560

000002 000002

G 14

. LA AR AR AR ARl Rl R ldlldatd il i I R TR R YY)

.SBTTL TOO76 BASIC *'ADD #N,_X(R)'' TEST

. NN AR NN N R R AN AN A AN N AN PN NN R RN RAN NN AN NN AR AN NN NN AN AN TANNAINIRROY

;MICROPROGRAMMING / LOGIC INFORMATION

;ROM SEQ:
JACT BUTS:
JEXEC:
;CODES:
;SYNC:
JKEY S1G:
10076: MOV
MOVB
MOV
MOV
R0O076: MOV
CLR
cCcC
10076: ADD
0y o
BEQ
MOV
EQ076: HALT
BR

[162,240,250,167,261,262,266.267,225.367,375,0161 FC 1,2,3.8

37000641100,142 / 3502601120,167 / 1701673262,262 / 3302661220.225
;7 1603673016.016

[225JALUC=LHLLH :([36710=000004
[367] SPS=3 / N:(=0000

B0SJ2 (=) / T= 3.4 USEC
K3-3 ADD+SUBL / Kk3-3 SM=2L / K3-3 DM=6L
#0076 .R0 ;LOAD RO WITH TEST NO.
#377 STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TASLE
#2.RG CRESWT S /7 B = 4
#MBUF 042 R2 ‘DEST ADDR = MBUF(Q + 2
#MMBUF 0, RS :BASE DEST ADDR = MBUFO
(R2) ‘MAKE CDEST] = 000000

*SCOPE SYNC
#2,2(RS) STEST THE ADD
R4, (R2) ;RESULT = 4 2
10077 ‘BR IF YES
(R2) ,R3 ;GET THE WAS DATA

*ADD DELIVERED THE WRONG RESULT
R0076 “LOOP ON HARD ERROR

SEQ 0175



MAIN,

(BQEAC.PI

6377
6378
6379
6380
6381
6382
6383
6384
6385
6386
6387
6388
6389
6390

6411

TEELERR
0O ~NOM NS NN

TR
39

MACY11 30A(1052)
03~-JuL-80 08:05

007434
007440

007454
007456

007464
007466
007470
007472

0074764
007476

007500
007504
007506
007510
007512

007514
007516

007520
007522

007524
007526

00753G
007532
007534

012700
112760
032737
001401
000000
012704
010605
010602
005742
010506

010446
000257

122726
001403
011203
000000
000767
020506
001402
000000
000763

020412
001403

011203
000000
000756

03-uuL-80 08:08 PAGE 176
T0076 BASIC '"'ADD #N,_X(R)'' TEST

; VAN E RN AN N AN AN RN AN NN PN RN AN NN AN AN NI AAR A AN LA AN NN ARAAAN NN RORTOIETRR

.SBTTL TOO77 BASIC “'CMPB #N,(SP)+'' TEST

NERAAALAA SRR d At dadtiditid st il il il i i 2222222222222 Y2

;MICROPROGRAMMING / LOGIC INFORMATION

000077
000377 070140
000002 066642

177400

sROM SEQ:
JACT BUTS:
JEXEC:
sCODES:
:SYNC:
;KEY SIG:
T0077: MOV
MOVB
BIT
8EQ
HALT
MOV
MOV
MOV
TST
R0O077: MOV
MOV
cCC
10077: (MP8
BEQ
MOV
E10077: HALT
BR
AQQ077: (MP
BEQ
E20077: HALT
Br
80077: (™
BEQ

MOV
E30077: HALT
BR

H 14

(162.240,250,162,260,267.225,367,375,016] FC 1,2.3,8
37(0041100,162 7 3502401120,162 7 3302601220.225 7 16[3673016,016
(225JALUC=LLHHL :[3671D=177400

(367] SPS=3 / N:(=0100

BO5J2 (=) / T= & USEC
K3-3 CMPL / K3-3 DM=2L / K3-6 BYTE INSTR H
#0077 ,R0 ;LOAD RO WITH TEST NO.
#377,STAB1(RO) ;SET FLAG FOR THIS TEST IN MISSED TABLE
#2,a¥BPTLOC sBREAKPOINT HALT SET ??
.+ ;B8R IF NOT
;BREAK = DEPRESS CONTINUE TO RESTART
#177400,R4 ;RESULT S 7 8 = 177400
SP,R5 . SAVE S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>