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PRODUCT CODE: AC-7688C-MC
PRODUCT NAME: CBQEACO 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 SOFTWARE 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 ITS SOFTWARE ON EQUIPMENT THAT IS NOT
SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1976,1980 BY DIGITAL EQUIPMENT CORPORATION

SEQ 0001
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1.0 GENERAL PROGRAM INFORMATION

)

1.1 PROGRAM PURPOSE

“'CBQEAC"' IS A DIAGNOSTIC PROGRAM DeSIGNED TO DETECT, REPORT,
AND IDENTIFY LOGIC FAULTS IN THE KD11-A CENTRAL PROCESSING UNIT
OF THE PDP11/40 SYSTEM. IT CONSISTS OF S 0) INDIVIDUAL TESTS
CAREFULLY DESIGNED AND SEQUENCED TO DETECT

4

AND ATTEMPT TO
IDENTIFY LOGIC FAULTS AT A MINIMUM HARDWARE /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
INSTRUCTZN 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 MAS 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 IS NOT STRUCTURED TO DIAGNOSE FALLTS.

ANY FAULT DETECTED IN THIS SECTION CAUSES THE PROGRAM TO
"HALT'' WITH THE CONSOLE ADDRESS AND DATA DISPLAYS INDICATING
THE FAILING TEST, ADDITIONAL FAULT IDENTIFICATION xuroannrlan
IS Awuuaus IN THE PROCESSOR'S GENERAL REGISTERS STACK,

AND PROGRAM ANNOTATION FOR THE FAILING TEST. A Loéx 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 HWALT CAUSES A RETRY OF THE FAILING TEST

B. COMPREHENSIVE INSTRUCTION TESTS (CIT)

S%&%&‘d!&%ﬁwﬁﬁa’ﬁauﬁ-aB'oaw\nw-ossg

-n:_.._a_a_a_n_a
®NEHRERS

o
0

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 MANIPULATIONS 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 LWIC
FUNCTIONS THAT SUPPORT THE CONSOLE FUNCTIONS (LOAD ADDRESS,
DEPOSIT, ETC.). EACH TEST IN THIS SECTION CALLS A “‘SCOPE LOOP'
UTILITY THAT FACILITATES USER CONTROL OF TEST SELECTION AND
EXECUTION VIA THE CONSOLE SWITCH REGISTER.

—d e d D e D d d ) —d —h D
ZBIRILARUK 28
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DETECTION OF A LOGIC FAULT, EACH TEST IN THIS SECTION
AN "ERROR SERVICE'' ROUTINE THAT LOGS ERROR AND REP-
ORTS IT AS MARD COPY ON THE

ca«sot&rsmxu DEVICE. THE ERROR
SERVICE ROUTINE ALSO FACILITATES R CONTROL OF THE PROGRAM
SEQUENCE VIA CONSOLE SWITCH REGISTER OPTIONS. AFTER REPORTING
THE ERROR THE PROGRAM CONTINUES ON IN_ITS NORMAL SEQUENCE UN-
gﬁc’%ﬁg BY THE USER ACTIVATING THE "LOCK ON MARD ERROR’

C. COMBINED INSTRUCTION EXERCISER (IEX)

— d d ) b —d — D

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;{51:155 TO REPORT ERRORS AND ALLOW USER CONTROL OF TEST EXEC-

2BIFIFANANIITELESRER

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 FURTHER ISOLATION OF THE
FAULTY COMPONENT THRU THE USE OF ACDITIONAL LOWER LEVEL CHECKS
BY THE MAINTENANCE TECHMICIAN USING THE KM=-11 MAINTENANCE
MODULE OR OSCILLOSCOPE. DETAILED PROCEDURES FOR USING THIS
MAINTENANCE INFORMATION IS INCLUDED IN PARA. 6.0.

1.2 SYSTEM REQUIREMENTS

— e e d e e d e e e D e o e D ) ) D ) i D o s

RIV2ZBRIRIRER

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

1. PDP11 ABSOLUTE LOADER PROGRAM FOR PAPER TAPE SYSTEMS
2. XXDP MONITOR FOR DECTAPE ,MAGTAPE,CASSETTE, OR DISK SYSTEMS.

1.3 RELATED DOCUMENTS AND STANDARDS

BB SRI RIS SR SRS

A. PDP11/40 PROCESSOR HANDBOOK

B. PDP11 PERIPHERALS HANDBOOK

C. KD11-A PROCESSOR MAINTENANCE MANUAL

D. PDP11/40 SYSTEM ENGINEERING DRAWINGS

E. DIAGNOSTIC ENGINEERING STANDARDS AND CONVENT JONS
PROGRAMMING PRACTICES - DOC NO. 175-003-009-00

oMM
— ) ) e el ek
OOV WN=O
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}g . 1.4 DIAGNOSTIC HMIERARCHY PREREQUISITES .
1 "CBQEAC’* ASSUMES THAT THE m&o VERIFIED BY THE 'BCPT"’
g (RESIDENT BASIC CPU TEST FOR 1080 SYSTEMS) IS opemxaw.
A COPY OF THE 'BCPT'' TEST IS INCLUDED AS PART OF THE
MODULE AND IS RESIDENT IN CORE STARTING AT LOCATION 1 m
WHENEVER ‘TBQEAC'' IS LOADED, AUTOMATIC LINKAGE TO THE START
26 OF '‘CBOEAC'' OCCURS IF 'BCPT'* RUNS ERROR FREE. THIS
R BT - PROVIDES THE usen WITH THE OPTION OF RUNNING ' ICPT'' PRIOR
5 Z&E"‘ ING "'CBQEAC'' IF ME SUSPECTS A FAULT IN THE ‘HARD
230 ’
231
%.g 1.5 FAILURE ASSUMPTIONS
234
235 ‘CBQEAC'* ASSUMES THAT THE STORAGE MEDIUM USED TO STORE THE
236 PROGRAM IS INTACT AND THAT IT CAN BE LOADED INTO CORE.
237 IT ALSO ASSUMES THAT THE BASIC TESTS DESCRIBED IN PARA. 1.4
<38 RUN ERROR FREE AND ANY ASSUMPTIONS MADE BY THESE TESTS
239 IS VALID, (REFER TO MAINDEC-10-DFQMAA FOR A DESCRIPTION
5‘4? OF THE 1080 RESIDENT TESTS)
gg 2.0 OPERATING INSTRUCTIONS
24
2222 2.1 LOADING AND STARTING PROCEDURES
247
523 A. LOADING PROCEDURES
555(1’ 1) PAPER TAPE SYSTEMS
g USE THE STANDARD PDP11 ABSOLUTE LOADER PROCEDURES.
ggg 2) XXDP SYSTEMS
5559 USE THE STAND/RD XXDP MONITOR LOADING PROCEDURES.
22;3 B. STARIING PROCEDURES
zzg? 1. T RUN *‘CBQEAC'* ONLY
262 A) SET SR = 000200
263 B) DEPRESS LOAD ADDRESS
264 {) SET SR = 000000 (no SWITCH OPTIONS)
265 D) SET MALT/ENABLE IN THE ENABLE POSITION
266 E) DEPRESS START
267 F) RETER TO PARA. 3.0 AND 4.0 FOR NORMAL
268 FROGRAM RESPC®ISES AND ERROR REPORTS.

SEQ 0006
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2.2

2.3

2. TO RUN "BCPT'' PRIOR TO "CBQEAC''

SET THE SR = 1000

DEPRESS LOAD ADDRESS

SET SR = 000000 (NO SWITCH OPTIONS)

SET HALT/ENABLE IN THE ENABLE POSITION
DEPRESS START

REFER TO PARA. 3.0 AND 4.0 FOR NORMAL
PROGRAM IFSPOUSES AND ERROR REPORTS OR TO
THE 'BCPT'' DOCUMENT IF AN ERROR HALT OCCURS
IN THE BCPT SECTION.

C. RESTART PROCEDURES
1. TO INITIALIZE "PASCNT'","ERRCNT'', AND "PFCNT'' TO ZERO
‘SAME AS IN 2.1(B1) ABOVE
2. TO PRESERVE 'PASCNT'',"ERRCNT'', AND "PFCNT''
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

“TMOoOAD>»
N N N Nt Nt Nt

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.
SINCE THE SIZE OF ‘'UBQEAC'' WILL NOT PERMIT SIMULTANEOUS
RESIDENCY OF THE UPDATE PROGRAMS. SUFFICIENT FREE CORE IS
AVAILABLE FOR THE ‘XXDP'' MONITOR SO THAT '‘CBQEAC'* CAN BE
LOADED BY THE MONITOR.

PROGRAM OPTIONS

A. SWITCH REGISTER OPTIONS

THE FOLLOWING CONSOLE SWITCH REGISTER OPTIONS ARE ACTIVE
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 PRINTOUT. DEPRESSING ‘‘CONTINUE'* CAUSES
THE PROGRAM TO PROCEED ON IN NORMAL SEQUENCE FROM THE
POINT OF ERROR.

SEQ 0007
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o : SWl4  CONTINUOUSLY LOOP ON THE CURRENT TEST
|

SEQ 0008
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w13
SW12

Swi1

SW10
Swo9

SW<9:0>

INHIBIT m ERROR PRINTOUTS = THIS DOES NOT INCLUDE
POWER FAIL ERROR, RSVD INSTR TRAPS, OR MISSED
TEST muréurs.

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 T0145 THRU T1015 SINCE THE ‘'SCOPE’’
UTILITY IS NOT ACTIVE UNTIL TEST TO145.

IF SW10=0 , SWO9=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 DEF INED.

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 0026400(8) TO SPECIFY FIVE NULL CHARACTERS.

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

THE ITERATICN COUNT TC BE USED ON PASSES SUBSEQUENT
TO PASS O TO SPECIFY THE NO. OF gl.zb-YSST ITERAT IONS

IT IS PROGRAM LOADED TO SPECIFY 10) ITERATIONS.

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

4. BPTLOC:

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

BIT15=1 KW11-L INSTALLED
BIT07=1 KT11-D INSTALLED
BIT02=1 KJ11-A INSTALLED
BITO1=1 KE11-F INSTALLED
BITOO=1 KE11-E INSTALLED

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

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

THERE IS A LOCATION TAGGED 'BPTLOC'' THAT PROVIDES THE
BREAKPOINT

SEQ 0009
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é THE FAULT CAUSES A RUNAWAY OR HUNG PRUGRAM. REFER TO

SEQ 0010

PARA. 4.2 FOR A DETAILED DESCRIPTION OF TME USE OF
THIS FEATURE.
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EXECUTION TIMES

ONE COMPLETE ERROR FREE PASS OF DBQEAA WITH NO TEST ITERATIONS

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 ENABLED A COMPLETE ERROR FREE PASS SHOULD TAKE
LESS THAN 2 MINUTES.

ERROR INFORMAT ION

ERROR REPORTING PROCEDURES

A. ERROR MESSAGE FORMATS
1. STANDARD ERROR MESSAGE HEADER

THE FOLLOWING 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
(R7) (PSW) (R6) (RO) (R1) (R2) (R3) (R®)

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 R2
NORMALLY CONTAINS THE DESTINATION ADDRESS

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

SEQ 0011



MAIN. MACY11 30AC1052) 03-JUL-80 08:08 PAGE 12
L Y s o S SEQ 0012

W41 WAS AFTER THE TEST.




JMAIN. MACYTT
CBQEAC.P11

(1052)
03~JuL-80

03-JuL-80 08:08 PAGE 13
08:05

(R4)

FOR_SINGLE AND DOUBLE OPERAND INSTRUCTIONS Ré
CONTAINS WHAT THE RESULT (DEST. OPERAND)
SHOULD MAVE BEEN (S/B).

IN SOME CASES THE ERROR INFORMATION MAY DEVIATE FROM THAT

DESCRIBcD ABOVE BUT THE

PROGRAM ANNOTATION FOR THOSE TESTS

WILL DESCRIBE THE MEANING OF THCTE ENTRIES THAT MAVE BEEN
RE-DEF INED. .

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 ~ PRINTS ALL 8 COLUMNS
ERROR]  PRINT ONLY COLUMN 1
Eggi PRINT COLUMNS 1,

E PRINT COLUMNS
ERROR%

ERRORS
E PRINT COLUMNS
ERROR

2. STANDARD ERROR PRINTOUT

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

IF A RSVD INSTRUCTION TRAP OCCURS WHILE IN THE PROCESS .
TRYING TO SERVICE A PREVIOUS RSVD INSTRUCTION TRAP
A BUS ERROR TRAP THE PROGRA™ MALTS. A DESCRIPTION
THIS HALT IS CONTAINED IN PARA. 3.1.0" BELOW.

A RSVD INSTRUCTION TRAP OCCURS PRIOR TO CUMPLETION
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.B2 BELOW.

!5 88%

SEQ 0013
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4. BUS ERROR TRAP ERROR MESSAGE

ANY UNEXPECTED BUS ERROR TRAPS (BUS TIMEOUT. 0DD
ADDRESS ERROR, ILLEGAL INSTRUCTION, OR STACK OVERFLOW)
RESULTS IN THE FOLLOWING PRINTOUT:

TRAPPED TO & PC = JOOXXX

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 DSSCRIPTICN OF THE HALT INTERPRETATION IS GIVEN
IN PARA. 3.1,84 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 MALT
IS INCLUDED IN PARA. 3.1,B2 BELOW.

5. POMWER 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=222212

WHERE °‘727727'' GIVES THE TOTAL COUNT OF THE POWER
FAILS (IN OCTAL) OCCURRING DURING ANY PROGRAM RUN.

IF THE POWER FAIL IS DETECTED BEFORE COMPLETION OF THE
BASIC INSTRUCTION TESTS, THE PROGRAM WILL HALT VIA A TRAP
CATCHER IN THE VECTOR. A DESCRIPTION OF THIS WALT IS
GIVEN IN PARA. 3.1,82 BELOW.

SEQ 0014
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6. MISSED TEST MESSAGE

THERE IS A 512 BYTE TABLE maso "STAB1'* THAT CONTAINS
A BYTE ENTRY THAT cmesmo _TO EACH SEQUENTIAL TEST
NO.. AFTER THE ‘MOVB #N, X(R) T INSTRUCTION HAS BEEN
VERIFIED m THE 'BIT"' SECTION, TEST WILL USE THIS
INSTRUCTION TO seHn: BYTE THAT CORRESPONDS TO THAT TEST
NO. TO ALL ONES (377) THROUGHOUT THE REMAINDER OF THE
"BASIC INSTRUCTION TESTS'' SECTION. DURING THE ‘CIT'' AND
“'JEX"' SECTIONS THE TABLE ENTRIES ARE UPDATED BY ﬂf
‘SCOPE’' LOOP UTILITY. DURING END OF PASS SERVICE,
CHE CK noun NE IS oueo TO SCAN TABLE AND msms THAT
ser 0 ALL ONES (377). ANY ENTRY THAT STILL
s IS INITIALIZED TO ZEROES BEFORE
u OR MORE TESTS WERE SKIPPED
ANY TESTS ARE FOUND 'MISSED'* THE
PRINTOUT SHOWN aeu.ou IS DISPLAYED:

MISSED TEST
JOOXXX
YYYYYY

WHERE: XXXXXX AND YYYYYY ARE THE TEST NUMBERS
MISSED.

g
2
&
3
ﬁ

B. ERROR HALTS

Y 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 DIGPLAY: NUMBER OF THE FAILING TEST (IN OCTAL).
USING THE SBTTL INDEX THIS MAY BE USED
IO LOCATE THE FAILING TEST IN THE LIST-

sxmmms THE CONTENTS OF THE CPU'S GENERAL REGISTERS,
THE PSW THE STACK WILL PROVIDE ADDITIONAL FAULT
memxricanm INFORMAT ION.

DEPRESSING ‘‘CONTINUE'' AFTER THE HALT WILL CAUSE AN
AUTOMATIC RETRY OF THE FAILING TEST. IF n: ERROR IS
SOLID THE PROGRAM WILL LOCK ON THIS TEST, BUT IF IT
IS INTERMITTENT THE PROGRAM WILL CONTINUE ON IN
SEQUENCE ONCE THE TEST IS SUCCESSFULLY EXECUTED.

SEQ 0015
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TO ESTABLISM A TIGHT SCOPE LOOP ON THE FAILING TEST
REPLACE THE “WALT " WITH A 400(8). AND DEPRESS * CONT INUE"*
THE 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:

V _/ Vve2
V+2/ HALT

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

BUS ERROR SERVICE
10/1 RSVD INSTRUCTION TRAP SERVICE
SCOPE LOOP SERVICE
POWER FAIL SERVICE
ERROR SERVICE
PRINT SERVICE

AT THE APPROPRIATE POINTS IN THE COMPREHENSIVE INSTR-

UCTION TESTS THE KW11-L VECTOR (100/102) AND THE DL11

VECTORS (60/62 = 64/66) ARE SET UP TO CHECK INTERRUPTS
FROM THESE DEVICES. ALL OTHER VECTORS REMAIN SET UP TO
"'CATCH'® UNEAPECTED TRAPS OR INTERRUPTS BY HALTING.

WHEN AN UNEXPECTED TRAP OR INTERRUPT NOT SUPPORTED BY
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 EXMIIED
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 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

-’.1

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

SEQ 0017
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SEQ 0018

ADDRESS DISPLAY: PC+2 OF THE ERROR HALT. THIS IS USED
TO IDENTIFY WHICH OF THE TWO TYPES OF
ERRORS = RSVD OR BUS ERROR.

DATA DISPLAY: LAST TEST NUMBER BEING EXECUTED WHEN
THE TRAPS OCCURRED.

THERE IS A SOF TWARE FLAG TAGGED '‘CATERR'' THAT MAY BE
EXAMINED TO OBTAIN THE FOLLOWING INFORMATION:

ECATERRS - 000&05 TWO SUCCESSIVE BUS ERRORS

CATERR] = 001 TWO SUCCESSIVE RSVD INSTR. TRAPS

CCATERR] = 000401 A COMBINATION OF THE TWO. THE
CONTENTS OF THE ADDRESS DISPLAY
IDENTIFIES WHICH TYPE OCCURRED LAST.

THE STACK PROVIDES THE FOLLOWING ADDITIONAL INFORMATION:
SP / PC OF THE 2ND TRAP
SP+2] / PSW OF THE 2ND TRAP
(SP+4] / PC OF THE 1ST TRAP
(SP+6] / PSW OF THE 1ST TRAP

PERFORMANCE AND PROGRESS REPORTS

PERFORMANCE REPORTS

THERE IS ONLY ONE PERFORMANCE REPORT SUPPLIED BY THE PROGRAM
AND CONSISTS OF A SIMPLE END OF PASS MESSAGE OF THE FORMAT
SHOWN BELOW:

PASCNT = XXXXXX ERRCNT = YYYYYY

WHERE: XXXXXX IS THE TOTAL NUMBER OF COMPLETE PASSES
OF THE ENTIRE PROGRAM (OCTAL)

YYYYYY IS THE TOTAL ERROR COUNT IN OCTAL WHICH
IS FROZEN WHEN IT REACHES 177777(8).

THIS PRINTOUT IS MODIFIED TO PRINT THE POWER FAIL COUNT AS
DESCRIBED IN PARA. 3.1,A5 ABOVE IF POWER FAILED DURING A PASS.

PROGRESS REPORTS

THERE ARE THREE PROGRESS REPORTS PRINTED THAT REPORT NORMAL
ERROR FREE EXECUTION OF THE PROGRAM.

A. END OF PASS PRINTOUT AS DESCRIBED IN 4.1 ABOVE.
B. PROGRAM IDENTIFICATION MESSAGE AS DESCRIBED BELOW:
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 INMIBITED UNLESS THE PROGRAM IS RESTARTED AT 200(8).
C. PDP11/40 OPTIONS FOUND PRINTOUT
AFTER PRINTING THE PROGRAM I.D. MESSAGE, A SUBROUTINE IS
CALLED TO ‘100K FOR'' THE 11/40 INTERNAL OPTIONS (KT11<D,
KW1T=L ,KE11-E ,KE11=F ,AND KJ11-A). IF ANY OF THESE OPTIONS
ARE FOUND THE FOLLOWING PRINTOUT OCCURS :
PDP11/40 INTERNAL OPTIONS FOUND
XXXX=X
YYYY=Y
WHERE “X'° AND 'Y'' ETC. ARE THE NAMES OF THE OPTIONS.
IF NO OPTIONS ARE FOUND THE FOLLOWING PRINTOUT OCCURS:

PDP11/740 INTERNAL OPTIONS FOUND

RN

2% bt

744 THE OPTIONS FOUND MESSAGE IS ONLY PRINTED ON THE FIRST PASS

745 THROUGH THE PROGRAM AND MAY ALSO BE INHIBITED BY SETTING SW12=1.
77

748 E. MAINTENANCE BREAKPOINT FEATURE

750 THERE IS A MANUAL PROGRESS REPORT FEATURE THAT ALLOWS THE USER
751 TO STEP THROUGH THE PROGRAM, HALTING AFTER EVERY N'TH TEST WITH
752 PROGRESS INFORMATION DISPLAYED IN THE CONSOLE ADDRESS AND DATA
753 DISPLAYS. TO ACTIVATE THIS FEATURE THE USER MUST SET THE DESIRED
754 "BREAKPOINT WALT'* BITS IN THE MEMORY LOCATION TAGGED ‘BPTLOC''.
755 THIS LOCATION PROVIDES SIXTEEN POSSIBLE HALTS DISPERSED EVENLY
756 THROUGHOUT THE PROGRAM (APPROX. EVERY 32 TESTS), AT EACH CHECK-
757 POINT THE_PROGRAM EXAMINES A PARTICULAR BIT IN 'BPTLOC'' AND

758 WALTS IF THE BIT IS SET TO A ‘*71'' OTHERWISE IT CONTINUES ™

759 NORMAL SEQUENCE. AFTER THE HALT DEPRESSING ‘‘CONTINUE'' WILL CAUSE,
760 RESUMPTION OF NORMAL PROGRAM EXECUTION. SETTING LOCATION "BPTLOC
761 T0 ALL 1°S (177777) WILL RESULT IN THE FOLLOWING SIXTEEN HALTS

762 WITH THE IAFMHATICN SHOWN DISPLAYED IN THE CONSOLE:




JMAIN. MACY1
CBQEAC.P11 0

763
764
765
766
767
768
769
770
m
772
773
774
775

3

P SARELE RIS AL RRR

3

8833

5.0

5.1

(1%) 03-JuL-80 08:08 PAGE 20
JUL 08:05

(BPTLOC]

BIT00=1
BIT01=1
BIT02=1
BIT03=1
BIT04=1
BIT05=1

e ol D

H 2

DATA DISPLAY
TEST NO.

ADDRESS DISPLAY
HALT PC+2

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 IS USEFUL FOR TRACKING DOWN THE TEST THAT CAUSES
PROGRAM.

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

"HUNG''

DEVICE INFORMATION TABLES

KD11-A MICROPROGRAMMING INFORMATION

SEQ 0020
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802
803 A. INTRODUCTION
g
806 THE KD11-A PROCESSOR EMPLOYS A MICROPROGRAMMED CONTROL
807 SECTION THAT GENERATES THE PROPER SEQUENCES OF CONTROL SIGNALS
808 REQUIRED TO EXECUTE THE PDP11 INSTRUCTION SET, THE HEART OF THE
809 CONTROL IS A CONTROL STORE THAT CONSISTS OF 256 WORDS OF 56 BITS
810 EACH, STORED IN A READ ONLY MEMORY (ROM). BIT WORD IS
811 CALLED A MICROINSTRUCTION AND IS mmmo ro PERFORM A
81 UNIQUE ELEMENTARY OPERATION WITHIN THE PROCESSOR. EACH ONE OF
81 THE 56 pns. IS ASSIGNED A PARTICULAR CONTROL FUNCTION THAT MAY BE
814 TURNED OR ‘OFF'' DEPENDENT UPON HOW EACH MICROWORD IS PRO-
815 Mo. TO ACTIVATE A SPECIFIC SET OF CONTROL SIGNALS SIMPLY
816 MEANS READING OUT A SPECIFIC ROM ADDRESS. TO GENERATE A SPECIFIC
817 SEQUENCE OF CONTROL SIGNAL SETS SIMPLY MEANS GENERATING A SPECIFIC
818 ROM ADDRESS SEQUENCE. THE PURPOSE OF THIS SECTION IS TO DESCRIBE
819 THE FUNCTION OF EACH BIT OR GROUP OF BITS (CALLED A FIELD) AND
820 PROVIDE A LIST OF BACKPLANE TEST POINTS WHERE THE STATE OF ANY
gg; . PARTICULAR BIT CAN BE OBSERVED.
823
824
ggg B. MICROINSTRUCTION FORMAT
827
828 " THIS SECTION LISTS THE FUNCTIONAL DESCRIPTION OF EACH BIT.
829 FOR A MORE DETAILED DESCRIPTION OF THE SPECIFIC ENCODING REFER
830 TO THE PDP11/40 SYSTEM ENGINEERING DRAWINGS, KD11A PROCESSOR
831 (UWORD AND TABLES) SHEET.
£
gg BIT NO. NAME FUNCTIONAL DESCRIPTION
836
837 U<56:55> CLKL<1:0> THIS TWO BIT CONTROL FIELD IS USED
838 TO SPECIFY THE CLOCK LENGTH FOR EACH
839 MICROINSTRUCTION. THERE ARE TL-REE
840 CLOCK LENGTHS POSSIBLE AS DESCRIBED
g«d BELOW: (PRT - PULSE REPETITION TIME)
83 U<56:55>=00 ~CLO"X LENGTH 1 - GEN-
844 OR 01 ERAVES A 'P1"* PULSE WITH
&2 PRT=140NSEC
847 U<56:55>=10 ~CLOCK LENGTH 2 - GEN-
848 ERATES A 'P2'* PULSE WITH
gz.sg PRT=200NS
851 U<56:55>=11 =CLOCK LENGTH 3 - GEN-
852 ERATES A 'P2'" PULSE
853 FOLLOWED 100 NSEC LATER
854 BY A 'P3'' PULSE. TOTAL

855 PRT=30C NSEC.
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u<s4é>
u<ss3»

u<s2:51>

u<so>

U<49>

U<48>

U<47:46>

CLKOFF

CLKIR

WRH, WRL

CLkB

CLKD

CLKBA

C18US, C0BUS

SEQ 0022

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 'S
OMLY ACTIVE WHEN THE PROCESSOR IS
FETCHING A NEW INSTRUCTJON.

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 BIT 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<50>=0 HOLD B REGISTER
U<50>=1 LOAD B REGISTER

THIS BIT ALLOWS CLOCKING THE OUTPUT
OF THE ''ALU'" INTO THE °‘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<46:647>=00 DATI
U<46:47>=01 DATIP
U<46:647>=10 DATO
U<46:47>=11 DATOB

WHEN U<45> IS INACTIVE U<47:46> ARE
USED TO CONTROL INTERNAL PROCESSOR
LOGIC RELATED TO PRIORITY TRANSFER
OF UNIBUS CONTROL
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N
915 U<4S5> BGBUS THIS BIT IS USED TO TRIGGER INITIATION
914 OF A UNIBUS DATA TRANSFER BUS CYCLE
gg WHICH RESULTS IN ACTIVATING BUS MSYN:
917 U<hb:41> DAD<3:0> THIS FOUR BIT FIELD (DISCRETE ALTER-
918 ATION OF DATA) PROVIDES THE MECHANISM
99 FOR ALTERING THE OPERATION OF THE
920 BASIC CONTROL FUNCTIONS BASED ON
921 CONDITIONS EXISTING WITHIN THE PRO-
92; CESSOR. IE: CHECK FOR STACK OVFLW
92 IF PUSHING ON STACK, ALLOW ODD 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
ggg STATUS WORD.
932 U<37:33> ALUM, 5<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
935 TO MODIFICATION BY THE 'DAD'* CODE AS
3333 DESCRIBED ABOVE.
938 U<32:29> SBC<3:0> THIS FOUR BIT FIELD IS ENCODED TO
939 SELECT SPECIFIC CONSTANTS THAT MAY
90 BE FED INTO THE ALU'S ‘B’ INPUT VIA
m THE B MUX. IE: SWR ADDRESS=177570
943 U<28:27> SBMH<1 : 0> THIS TWO BIT FIELD IS USED TO CONTROL
944, THE HIGH SECTION OF THE B MUX, BITS
95 <15:08> AND DETERMINES WHAT APPEARS
&9 AT THE B INPUT TO THE ALU, BIN<15:08>
9%8 U<28:27>=00 BIN<15:08>=8BREG<15:08>
%9 U<28:27>=01 BIN<15:08>=BREGO7 (SEX)
950 U<28:27>=10 BIN<15:08>=BREG<07:00> (BYTE)
%‘1? 4 U<28:27>=11 BIN<15:08>=BCON<1S :08> (CONSTANT)
953 U<26:25> SBML<1:0> 1S TWO BIT FIELD IS USED TO CONTROL
954 fHE LOW SECTION OF THE B MUX, BITS
955 <07:00>. AND DETERMINES WHAT APPEAR
329 AT THE B INPUT TO THE ALU. am-:or oo>
958 :25>=00 BIN<O?: oo>=mee<o oo>
959 :25>=01 BIN<O7: 5<2
960 :05>=10 BIN<O7: :08> (BYTE)
gg} 6 5>=11 BIN<O7: ON<O7 : 00> (CONSTANT)
963 , U<24:23> SDM<1:0> THIS TWO BIT FIELD ls useo TO SELECT
964 ONE OF FOUR INPUTS THAT APPEAR AT THE
322 - INPUT TO THE ‘D' MUX

%67 U<24:23>=00 DMUX<15:00>=8US RD<15:00>(REG)
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L 2

U<z
U<24:

SEQ 0024

3>=01 DMUX<15:00>=8BUS D<15-00>(UNIBUS)
§;=}? DMUX<15:00>=D<15:00>

DMUX<15:00>=D<C>,D<15:01>(SHF RIGHT
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971
972 U22> SBAM THIS BIT IS USED TO SELECT THE DATA
3;2 LOADED INTO THE BA REGISTER
975 U<22>=1 BA<1S:00=BUS RD<15:00>(REG)
o6 USHe0 Bacts 0o ueTs oo
978 BIT 48 (CLKBA) MUST BE ACTJVE T0
979 ALLOW CLOCKING INTO THE BA' REGISTCR.
981 U<21:17> UBF <4 :0> THIS FOUR BIT FIELD (BUT BITS) IS USED
%2 TO SPECIFY ONE OF 16 POSSIBLE MICRO=

BRANCH TESTS WHICH PROVIDES THE MECHANISM

984 FOR MODIFYING THE ROM ADDRESS SEQUENCE
985 GENERATED BASED ON THE PRESENCE OR .
% ABSENCE OF SPECIFIC CONDITIONS.
988 U<16:13> SR<S.D,BA,I>  THESE FOUR BITS ARE USED TO SELECT
389 THE SPECIFIC BITS USED TO ADDRESS A
%0 GENERAL REGISTER.
92 SRS =1 USE IR<B:6> SOURCE REG BITS
% SRD =1 USE IR<2:0> DEST REG BITS
9% SRBA=1 USE BA<3:0> CONSOLE (EXAM + DEP)
%5 SRI =1 USE U<12:9> MICROWORD
997 U<12:09> RIF<3:0> THESE FOUR BITS SPECIFY WHICH GENERAL
8 REGISTER TO ACCESS IF "SRI' (U<13>)
399 IS ACTIVE .
1000
1001 * :09>=0000
1002 U<12:09>=0001 R1
1003 U<13:09>=0001
1004 U<12:09>=0001
1008 U<15:09>=1111 R17
1007 U<08> UPF8 THIS BIT IS NOT STORED IN THE ROM BUT
1008 IS A SEPARATE CONTROL SIGNAL THAT
1009 PROVIDES THE MECHANISM FOR IMPLEMENTING
1010 AN EXPANSION ROM WHEN THE EIS/FIS
1011 OPTIONS ARE INSTALLED - NOT IN THE
1012 : BASIC MACHINE.
1014 U<07:00> UPF<7:0> THIS EIGHT BUT FIELD (NEXT FIELD) PRO-
1015 VIDES A MEANS OF EACH MICROINSTRUCTION
1016 T0 SPECIFY THE ADDRESS OF THE NEXT
1017 MICROWORD TO BE ACCESSED. THE CONTENTS
1018 OF THIS FIELD MAY BE MODIFIED AS A
1019 RESULT OF A MICROBRANCH TEST BEFORE
1020 . BEING LOADED INTO THE ROM ADDRESS
1021 - REGISTER. (UPP<7:0>.
1095 e IT 1S THE COMBINATION OF TWIS FIELD
1024 - AND THE BUT BITS U<21:17> THAT MAKE
1055 IT POSSIBLE TO GENERATE VARIABLE ROM

1026 ADDRESS SEQUENCES.
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THESE 8 BITS ARE UNIQUE IN THAT THEY
ARE 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 (SH1 OF 2)

i UN>  PRINT

K.Z.-a
KZ:?
K2-6

SIGNAL NAME

CLKL1(1)

N N "t

N Nt N N e ) v Nt Nt N Nt Nt P P ) ) ) ) P
N N N N N

IXIrXIrIrIrIrIrIrIrIIrIIIIIIIIXIIIIIIIIIXIIX

SEQ 0026
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KD11~-A MICROWORD CONTROL SIGNALS (SH2 OF 2)
SIGNAL NAME ROM UREG

UnN> PRINT

IRNRRS BN 2NN oges gnNsS

1084
1085
1086
1087
1088
1089
1090

NOTES:

upp’

. THE UREG TEST POINTS CORRESPOND TO THE WORD BEING EXECUTED

ot}
8oy
v

88
31
¥0n8
G5y
Q

¥on
we-Q
2.8
285
8=2

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

2

3. AN W’
AS A

D

HE BIT IS

THE ROM DIRECTLY.

T1
DI

IT IS
RVED IF
ON OF THE "UPF'‘ FIELD
RVED AT THE OUTPUT OF

IS OBSERVED IF THE B
LOW LEVEL) IS
WITH EXCEPTI
IN THIS CASE THE BITS ARE STORED IN 1°'S COMPLEMENT FORM.

L)
B L] (
}0‘.
BITS <7:0> WHEN OBSE

(HIGH LEVE
D AS A

7' AND A
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5.3 KD11=A LOGIC PRINT SUMMARY

THE LOGIC CIRCUIT DESIGN USED TO IMPLEMENT THE KD11-A CPU
IS WELL ORGANIZED AND LOGICALLY PARTITIONED INTO FUNCTIONAL
AREAS ON THE FIVE MODULES (4 HEX AND 1 M). EACH MODULE IS
IDENTIFIED FOR DOCUMENTATION PURPOSES BY A ‘XN’ NUMBER AS
LISTED BELOW AND EACH PRINT APPROPRIATELY ITENTIFIED WITHIN

THE PRINT SET:

DATA PATHS PRINTS K1-1 THRU K1-9
UWORD (ROM) PRINTS K2=1 THRU
IR DECODE PRINTS 1 THRU
TIMING PRINTS Ké=1 THRU K4-6
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 LIST. THE LOGIC

PARTITIONING INTO FUNCTIONAL AREAS IS SUMMARIZED IN THE TABLE

BELOW:

SEQ 0028
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wannnn M723] snnnen

K1=2 DESCRIBES THE LOGIC AREAS THAT gtmr THE PRIMARY
DATA PATH FACILITIES FOR BITS<03:00> THAT INCLUDES:

— b

. UNIBUS DATA RECEIVERS AND DRIVERS
. REGISTER DATA BUS RECEIVERS

. "D’ MULTIPLEXOR

. 'B'* MULTIPLEXOR

. 'D'* REGISTER

. "B'* REGISTER

. ARITHMETIC LOGIC UNIT

8. "BA" MULTIPLEXOR

K1-3 SAME AS THE K1-2 EXCEPT IT 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 (BA)
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 (ROO THRU R17)
2. GENERAL REGISTER ADDRESS SELECTION SWITCHES

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

INTERFACES
2. CABLE CONNECTOR

el L J g —
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K2=2
K2-3

K2=4
K2=5
K2-6
K2-7

K2-8

sannne M72320 snnnnn

DESCRIBES THE:
1. UPP REGISTER BITS5<03:00>
. PUPP REGISTER BITS<03:00>
. MICROBRANCH CONTROL ‘DR'' GATES BITS<03:00>
DESCRIBES THE:
1. UPP REGISTER BITS<08:04>
. PUPP REGISTER BITS<08:04>
. MICROBRANCH CONTROL 'DR'' GATES BITS<07:04>
DESCRIBES THE:

1. ROM U<16:09>
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>

%. UREG <56:53>
. EXPANSION ROM CONNECTORS

SEQ 0030

———— —
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1

SEQ 0031
eannnt M7233 snnnnn
K3=2 DESCRIBES THE:
1. BUT MULTIPLEXOR
K3-3 DESCRIBES THE:

1. INSTRUCTION REGISTER
2. IR DECODERS

K3-4 DESCRIBES THE:

1. IR DECODERS
2. "OVLAP'' DECODER

rnororONY
-

28%

NINNIRONINI NN NN
SR 3V S

XY

Ses K3-5  DESCRIBES THE:

5oy : 1. MICRO BRANCH CONTROL LOGIC
549 K3-6  DESCRIBES THE®

531 1. IR DECODERS (DISCRETE)

gg{% K3-7  DESCRIBES THE:

255 1. MICROBRANCH CONTROL LOGIC
ggz K3-8  DESCRIBES THE:

559 1. *'COUT"* MUX CONTROL LOGIC
%61 $: AN CeNeRAT TN LoGIC ORS
%63 K3-9  DESCRIBES THE:

565 1. "C'* AND "V"* BIT CONTROL LOGIC
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G 3

wunnwe M7234 ennnnn

DESCRIBES THE:

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

. UPP AND PUPP REGISTERS
. U REGISTER

msmucnon REGISTER

. B AND BA REGISTERS

" Géuem REGISTERS - WRITE nnmc

MOPN)

DESCRIBES THE:

1. JAMUPP CONTROL LOGIC AND TIMING
DESCRIBES THE:

1. UNIBUS DATA TRANSFER CONTROL LOGIC
DESCRIBES THE: :

1. BUS PRIORITY TRANSFER CONTROL LOGIC
DESCRIBES THE:

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

SEQ 0032
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sranet M7235 snnnen
KS-2  DESCRIBES THE:
1. PROCESSOR STATUS REGISTER
. PSW CONTROL
. PSW BUS DRIVERS (UNIBUS AND RD BUS)
K5-3 DESCRIBES THE:

1. BRANCH INSTRUCTION DECODERS

BRERSREREEY

g}(‘) 2. "BUT"' DECODER (WORKING BUTS)

312 K54 DESCRIBES THE:

%}"Z 1. MISCELLANEOUS HISTORY AND CONTROL FLOPS
g]'g K5=5 DESCRIBES THE:

318 1. 'B'’ CONSTANTS GENERACTOR

319 2. TRAP VECTOR ADDRESS GENERATOR

335? K5-6 DESCRIBES THE:

%2225 1. CONSOLE CONTROL SWITCH INTERFACE
325 K5-7 DESCRIBES THE:

3:.:2%‘78, 1. CONSOLE INTERFACE CABLE CONNECTIONS
3233 K5-8 DESCRIBES THE:

W
-

1. POWER FAIL/AUTO RESTART CONTROL LOGIC
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6.0

6.1

MAINTENANCE PROCEDURES

INTRODUCT ION

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

CONSOLE TIONS, THE TECHNICIAN MUST REVERT TO THE MANUAL
DEBUG AND CHECKOUT PROCEDURES CONTAINED IN THE ‘BCPT'* DOCUMENT.

THE FIVE MODULLS THAT COMPRISE THE KD11-A CENTRAL PROCESSING
UNIT OF AN 11/40 SYSTEM CAN BE VIEWED AS CONSISTING OF TWO
mg INTERRACTING AND INTERDEPENDENT LOGIC AREAS AS DEPICT-

DATA [N »xan

*
*

: v
1333322322222 3] 122222322232 2322 %1
® ] L 4
* CONTROL L2335 5533553 1 DATA *
* SECTION  #<<<<<<<<CLLLLCH PATHS ®
L L ®
1233332332322 3] i 3333332332333 22 3]

*

x
**+>DATA OUT

THE DATA PATHS CONSIST OF A LOGICALLY INTERCONNECTED GROUP
OF STATIC DATA FACILITIES (REGISTERS, MULTIPLEXORS, ALU'S

ETC.) REQUIRED TO TEMPORARILY STORE, MODIFY, AND TRANSFER

DATA ITEMS (16 BIT WORDS OR 8 BIT BYTES) ACCORDING TO THE

DESIGN SPECIFICATIONS FOR THE PDP11.

THE CONTROL SECTION SUPPLIES PREDEFINED 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
%;FA I.Ngﬁf 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 MICROINSTRUCTION
SEQUENCES AND COMBINATIONS OF DATA AND CONTROL SIGNALS. THE
INDIVIDUAL TESTS ARE LOGICALLY SEQUENCED AND STRUCTURED TO
?i{lfg AND ISOLATE PARTICULAR MICROPROGRAM SEQUENCES THAT ARE

SEQ 0034
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6.2

MICROPROGRAMMING / LOGIC INFORMATION

TESTS DESIGNED TO TEST AND VERIFY A SPECIFIC INST-
LOGIC OPERATION CONTAIN A MAINTENANCE HEADER IN THE
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 THA
VERIFIES THE OPERATION OF THE INSTRUCTION: :

‘DECB  1(SP)"’

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

HEADER:
sMICROPROGRAMMING / 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 / 1701661262.262 / 3302661220,237
3402373220.222 7 16[3743016.016

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

: CODES:: [2531sPs=1, [27515PS=3 / N:C = 1000

2SYNC: B0SJ2 (=) T = 4.0 USEC

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

K3-7 0DD BYTE L
1) ROM SEQ ENTRIES:

THIS LISTS THE ROM ADDRESS SEQUENCE THAT MUST BE GENERAT
ED TO PROPERLY EXECUTE THE INSTRUCTION. IT BEGiINS 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

ST B B

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 '0. (IN BRACKETS) INDICATES
THE ADDRESS OF THE WORD CONTAINING THE BUT

C) THE _THIRD NO. IPD}CATES THE 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 RESULT OF THE
MICROBRANCH MODIFICATION. BY COMPARING THIS
NO. WITH THE NEXT FIELD IT IS POSSIBLE TO
DETERMINE WHICH MICROBRANCH CONTROL SIGNALS
?EJST ﬁEASSERTED TO OBTAIN THE PROPER ROM

THE KEY TO GENERATING THE PROPER MICROINSTRUCTION
SEQUENCE IS WHAT THE 'BUT'’ DOES TO GE'GRATE THE
MICROBRANCH Cm 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[004]100,166

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-
"OR"" IN A 066 WITH THE BASE ADDRESS OF 100. THIS
IS m BY GENERATING THE FOLLOWING CONTROL SIGNALS:

K3-2 BUBC5, BUBC4, BUBC2, AND BUBC1

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

THE WORD CONTAINING THE BUT37.

SINCE OVER 50X OF THE LOGIC FAULTS THAT CAN OCCULR

IN THE KD11~-A WILL MANIFEST THEMSELVES BY CAUSING

AN INCORRECT ROM SEQUENCE TO BE GENERATED, THIS
INFORMATION PROVIDES THE TECHNICIAN WITH A CONVENIENT
wﬂlﬁ 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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B) THE WORD WHERE THE RESULT MAY BE OBSERVED
IN THE DATA DISPLAY ON THE CONSOLE

SEQ 0037
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6.3

i _Tiemaee

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 ALUS? H
K3-8 ALUS1 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:

5) SYNC

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 ‘W' BIT IS SET AND
THE "Z7°°,'V'', AND *'C'* BITS ARE CLEAR.

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 LENGTH.
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 UNIQUE 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




R S e :

JMAIN. MACYT (1052) OggJLl.-BO 08:08 PAGE 39

CBQEAC.P11 03-JuL-80 08: SEQ 0039
1560 NICIAN WITH A MECHANISM FOR SINGLE CLOCKING THE KD11-A MICRO- >
1561 PROGRAM. IT ALLOWS HIM TO VERIFY THAT THE PROPER ROM SEQUENCES

% ¢
]
’ '-.‘ g
i.";’,‘. ::,' '
. ,‘! ‘ ‘
.'-.,,
L ,-'tf
i RE o s
9.4
%




:
:

J&%)“?g;u-w 08:08 PAGE 40

Q

— el e D d D e e e D d D s o d

SRR 1L TSR

FERER

%

e e I T S W [ W G W P I R S W R g )

SROREE 84980 22%R

ol D s b
-~ §8§
-0O ~

il il i b e
oo O
— o d o d ek

ARE BEING GENERATED AND N.SO 70 '¥REEZE'
AND CHECK THE CONTROL AND DATA PATH SIGNALS THAT
ACTIVE FOR THE PARTICULAR MICROWORD BEING INVESTIGATED
8. BASIC COMPONENTS

1. m”

3
-
-

T PLUGS INTO SLOT ”ﬂ" IN THE KD11-A BACK~
PLANE WHICH IS PREWIRED TO ACCEPT THE kM1,

2. vl sxm lflﬂﬂ MODULE THAT CONTAINS THE INDICATOR
AMD C ITC!GS WITH FILTERS. IT
H.IES INTO THE WHEN INSTALLED.

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

A PLASTIC ETCHED OVERLAY THAT ngI!S THE IND~
ICATORS AND SWITCHES ON THE w131,

C. INDICATORS

PUPP<08:00> NINE INDICATOR LAMPS THAT DISPLAY THE CONTENTS
OF THE PUPP (PAST MICROPROGRAM POINTER). THEY
INDICATE THE ADDRESS OF THE MICROWORD THAT IS
CURRENTLY STORED IN THE ‘UREG'' (THIS WORD IS
EXECUTED ON THE NEXT CLOCK PULSE)

BUPP<08: 00> NI'E IQICATG LAMPS THAT DISPLAY THE CON.ENTS
OF T (MICROPROGRAM POINTER) .THEY IND-
ICATE 'D! ADDRESS OF THE MICROWORD THAT IS

OF
MICROWORD IS LOADED INTO THE UREG ON THE NEXT
CLOCK AND THE CONTENTS OF THE UPP GETS TRANS-
FERRED INTO THE PUPP,

<T,N:(> FIVE INDICATORS THAT DISPLAY THE STATE OF THE
FOLLOWING PSW FLAGS:

T BIT
‘N BIT
‘7' BIT
'V BIT
"¢ BIT
MSYN A SINGLE INDICATOR THAT DISPLAYS THE STATE OF
BUS MASTER SYNC.

SSYN A SINGLE INDICATOR 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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(1), ASSERTED, ACTIVE
(0), NEGATED, INACTIVE

SEQ 0041
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1621 -
} i D. SWITCHES
1 MCLK ENAB WHEN ACTIVE THIS SWITCH DISABLES THE INTERNAL
1 . PROCESSOR CLOCK AND ALLOWS TOGGLING A MAINT
}222? ENTANCE CLOCK USING THE ‘MCLK'' SWITCH.
1628 MCLK WHEN ACTIVATED (ON-OFF SEQUENCE) THIS SWITCH
'1| i GENERATES ONE CLOCK PULSE TO THE KD11-A.

LY

1631 MSTOP WHEN ACTIVE THIS SWITCH ENABLES TURNING OFF THE
1 PROCESSOR CLOCK WHEN THE CONTENTS OF 0>
1 MATCHES THE ADDRESS CONTAINED IN SR<8:0> IN
1634 THE CONSOLE SUITCN lEGISTER WHEN THE CLOCK
1635 STOPS, 5;5 8) THE ROM ADDRESS SELECT-
1636 - ED BY IS STWD IN THE U!EG“ THE
}?}; ADDRESS ITSELF CONTAINED IN THE ‘PUPP'’,
}&38 NOTE:

T 1641 ALL SWITCHES ARE INACTIVE WHEN POSITIONED

TGWARD INDICATOR DISPLAY ON THE W131.
AN ' ' ETCHED ON THE OVERLAY SIGNIF IES THE
DIRECTION OF THE ACTIVE POSITION.

E. TYPICAL OPERATING PROCEDURES
1. INSTALLATION
A) TURN OFF ALL POWER TO THE KD11-A
B) SLIDE OUT THE KD11-A FROM THE CABINET

C) OPEN THE HINGED COVER ON THE LEFT SIDE
165 D) PLUG THE W130 INTO SLOT F1

SEREEEEE

}gg‘; E) PLUG THE W131 INTO THE W130 (WITH OVERLAY ATTACHED)
1629 rateatestCAUT JONreesannnn

16

1658 INSURE THAT THE HINGED COVER IS SECURED PROPERLY TO PREVENT
1659 IT FROM SWINGING FORWARD AND SHORTING THE PRINTED CIRCUIT
}22(1) ETCH ON THE BACK OF THE W131.

1662 D) PLACE ALL THREE SWITCHES ON THE W131 TO 'DFF‘’
1663 E) TURN ON THE KD11-A POWER AND LOAD AND START

}22; THE 'DBKDAA'* DIAGNOSTIC.

122‘7’ 2. OPERATION

1668 A) ESTABLISH A SCOPE LOOP ON THE FAILING TEST

1669 B) 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

}g CONSOLE AS FOLLOWS:

1674 SET CODES SR<8:0> = gS?

1675 CLR CODES SR<8:0> = 351
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'C“AC.PH SEQ 0043
1677 C) PLACE THE "MSTOP'' SWITCH IN THE ACTIVE POSITION.
16 THE CLOCK SHOULD STOP AND FREEZE THE ROM WITH THE
16 - ADDRESS OF THE FIRST MICROWORD USED TO FETCH THE

1680 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 'MCLK'®
SWITCH TO LOCATE MND, ISOLATE THE FAILING MICROWORD.
EACH TIME THE “MCLK SWITCH IS TOGGLED THE CONTENTS
OF THE * INDICATORS SHOULD CHANGE
70 INDICATE THE ROM SEQUENCE B ING GENERATED.
COMPARE THIS SEQUENCE WITH THE CORRECT SEQUENCE
INDICATED BY THE MAINTENANCE MEADER INCLUDED IN THE
PROGRAM LISTING.

UPP MATCH MAINTENANCE FEATURE

THERE IS A VALUABLE HARDWARE M<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>