R — — I— T Ty
¥ T g i it
: e ¥ i | i
\ ! E ‘ . . i ¥ ¥ 1
. 1 - r - ol
i L 4 C gt
. . e : % ; o e 2 i e i .
i . e PR = i g 3 R ) §
7 : : . . : Sk g o A s B USs
R R e A R R L i st b i ot AT P SR Gk Ty i it e ) i ki b8 E ST i o 1 e ) e e 1 it e L R o e [ i o e £ 108Y et T D 8 R T
: i T i
| . | k. i | L 1
| ' g |
| | i | i - S 1 e 1 Z
2 i e = la =
| i = LI 7y - i i w :
q i . ] - i1 Bk

1‘ . ass ] ™ -5‘ ] -t ; E p—t———— :
T e i b T S r e P ey [ = i 5 _ -
1 S | e 1 ! S z s ? | |
| i h ﬁ: { : : . s £z ':' - !ngl 1= !gi"‘ oll.icd ‘E}'* !513“ L ;‘IIE;
= ‘ T : ol = : - EHE
| L | ; i ; i . a
~ ok s £ - i i = :
| 5 : 5 | ; s 4: ) e
! i : i @ w2 gE- 1 (i g iHiH PREE ['”" |
| i | : ue - fags—1 e :
l i L ; ¥ g g g 5 Io i I . e
i 1 RN
] | nd'l_mmn 3
: l i = : foxe |
2 B R jz= = |
i F B L
i !
o i T I . i s : ar mepi T 2 - ; :
[Ny ez i jua=-is
: os HH : .
z 4 | . i
-'.'- 5 = i i E , 5‘
| &= ‘ I [ 44 : :
r ; [ = = || s [~ i
'F - | i e I gEe Je= E ik Fm ¥
I o =
iy | .3 | 2= .
i ] : = (3 o L | ii ol "
‘ | it . i o ; 0 € o gan 1 g i?a& - - -
E . i . ! B 5 |32 ] 57
: ! ! PR -
(=8 " — | |
| | | _ i Al
| IEz ;
| = L e I : . :
| i i as {E= » T i j 5 5 |




B

T

e

i
E=- e




il
[
B




e R

e L

A
e R

R

- '
U A T T

P

= B R

i

i

EEl
1]

=




BO1

LITY
Y DEC.

“E & o
= mmmm o
mmwummw =8

USE OR RE

DIAGNOSTIC ENGINEERING

E. CROWLEY

MAINDEC - 1! - DBQER-B
PRODUCT NAME:  KD11-R CPU DIAGNOSTIC (PDPLI/4O0)

21-RUGUST-1975

UNDER
AND
COPYR
£S

Ilﬁﬂ
LE T0

THE INFORMATION IN THIS DOCUMENT IS SUBJECT YO CHANGE

WITHOUT NOTICE AND SHOULD NQT BE CONSTRUED RS A CONM-

MITMENT BY DIGITAL EQUIPMENT CORPORATION.

DEC ASSUMES NO RESPONSISILITY FOR T

OF ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPL

Téanx —
b T
* S5 g Bawisd
3 § oo rmm&o S
5 5 ¢ ov BuggsH
£ 3 o5 IzeSEel
ea
1y
x X
L
2

MRCYIL 27732)

oBetRE. (M8

TR B A A R RN R MM RS S O T P PY PTRANARE

MSIN,




THEY &2

)

g

&R

3%

CYll ev. .73

- — - — — —— —

1S-0CT-7h

14:58 PRGE 3

1)




DOl

IRBILITY
ED BY CEC.

USE OR REL
NOT I

IS SUBJECT TO CHANGE
CONSTRUED RS R CONM-

?
% g afgoRe.; oo
po oy gL BN
INERE “ L F
LEBE ] mmmsummm 3 s
z8 86 5 Spoizid, gve Ee
sE2egd B Egttr otat
§rd88 & foiohng 555 63
mll..l . mmo WMN
TR ¥R
88§ .3 dgw et BG
g m . & & mm " mmm £33 @
FEEs: Bmaln a0
g
3
: .
3
i

ABEBSRRMIIKRRRE 8583 885 BERHRFRAGREBSHBENREREIINATN

vl vl - v=f o—f ¥4 T4 vl =4 +=§ > o= v ¢ 4 =

64

SRIN
D8R8




MRIN,

-,
02 s Pt
(Ve loo RNl o

SBBYRR2BRBEBBYXR RO

§ =0 Pt Pt Pt Pt Pt Pt P Pt P Pt Prrat P Pt Pt Pt Pt P P 2 Pttt Pruit P2 Proctt Pt Pvs Pt

LLE L
Wy

SE5FRE

FRITRZE DL IPATTIIE

MACY1l 27(732)
DBeEFR.CMB

5-0CT-76 14:58 PAGE S

2.0

3.0

4.0

5.0

6.0

7.0

8.0

EOL

TABLE OF CONTENTS

GENERAL PROGRAM INFORMATION

%Ig svg??:’m' % gf:ms —
1.4 SikﬁN027?°°“"ERgRCHY PREREQUISITES

1.5 FRILURE RSSUMPTIONS
OPERATING INSTRUCTIONS

2.1 LORDING AND STRRTING PROCEDURES
e. 2 SPECIAL ENVIRONMENTS

2.3 PROGRAM OPTIONS

e. N EXECUTION TIMES

ERROR INFORMATION

3.1 ERROR REPORTING PROCEDURES

PERFORMANCE AND PROGRESS REPORTS

4 PROGRESS REPORTS

DEVICE INFORMATION TABLES

5.1 KD11-R MICROPROGRAMMING INFORMATION
5.2 MICROWORD CONTROL SIGNAL TEST POINTS
5.3 KD11-R LOGIC PRINT SUMMARY

MAINTENANCE PROCEDURES

INTRNTIW

MICROPROGRAMMING / LOGIC IMNFORMARTION
KM1l MAINTENANCE MOOULE

UPP MATCH MRINTENANCE FERTURE

Fooo

n
D

LN +— 8 LWNYe—-
w

FUNCTIONAL FLOW

SUB-FUNCTIONAL FLOW

Fg’CTIONl TEST FLOWS
ORE MEMORY MAP

NN NN

SUB-TITLE INDEX OF TESTS




MAIN.
DBQERB.

o
% 8

A R BN T B SR R PR = BB B SRR P RSB 3ed Jotod IS s

&R}NNNNNNNNNNN
Pt et Pumth Pt Prrctht Prmit Pt ot Pt ot
!—8\0(9 NN LEWU—0O

MRCYLL 27(732)
cr8

1.0

i.1

FOI

15-0CT-76 14:S8 PAGE b

GENERRL PROGRAH INFORMQTI ON

PROGRAM PURPOSE

A D PROGRAM DESIGNED TO DETECT, REPORT

n%oﬁar}?v Loc{. 3 :a.n.?s IN THE KO1 Emm. 0LESSING (MIT
OF THE PDP11/M0 svsren IT CONSIST s nr 525(10) INDIVI

CRREFULLY ? ggtzncso TO DETECT AND ATTEMP

mermrv LOG C FARULTS AT A MINIMUM /SOF T

THESE TESTS ARE PRRTITIONED INTO THREE MRJOR SEC

DESCRIBED BELOW:

R. BRSIC INSTRUCTION TESTS (BIT)

TION CONSISTS OF R L
ON TESTS DESIGNED T
IC OPERA

TY
RROR IPFORNQ ION TO THE USER

)
E 1
cES1ges 0 ToenTiey FiTLIRe w&#xm%? FERTHN HAVE TIE

ERROR MANIFEST ITSELF IN A MORE COMPLEX UTILITY ROUTINE
THAT IS NOT STRUCTURED TO DIAGNOSE FAULTS

ANY FAULT DETECTED IN THIS SECTI(H CHJSES THE PROGRAM TO
"HALT" WITH THE PISPLHYS INDICATING

E I e A SRR ey
SRR R IR L S e

UING ERROR IS DETECTED. DEPRESSING CONTINUE
RFTER TI{ ERRm iﬂ.T CRUSES R RETRY OF THE FRILING TEST

B. COMPREHENSIVE INSTRUCTICN TESYS (CIT)

THIE S%ETIM COI'PRI%EDG' "%maf'f'f Tsmts:%é?

TESTS DESIGNED TO TEST AND VERIFY lL THE H ICROINSTRUCTION SEQ-
5&%; DRTA PATH DATA MANIPULATIONS IMPLICIT IN THE DESIGN
ICA IM OF THE KD11-R MICROPROGRAM. ALL LOGIC SEOlENCE?‘

THAT CAN VATED IN T T
m: zxczp ON o} Eo '%w«: ?' tor L&"E 'r'm“§ REQUI 525
ACTIY 'm tTEVICE ms EXCLLDES 0ms nroE c
Eposfg"serc EE R rzsr m THI IMfon cnu.§ c“ oPE LdoP=
UTTLITY THAT rncxurmes USER CONTROL OF TEST ssu:cn AND

EXECUTION VIR THE CONSOLE SWITCM REGISTER.
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UPON DETECTION OF R LOGIC FAULT, EACH TEST IN THIS SECTION
CALLS AN “ERROR SERVICE® Rourxng THAT LNGS r ERRIR AND REP-

EAVIEE RBUTING K050 PRIl rAtEecLeeh"Con szlcf- THE EFROR

USER CONTROL THE PROGRAM
AR e COsle TG TRESIE oo, B el e
%E%scﬂoggﬁgg BY THE USER RCTIVATING THE “LOCK ON HARD ERROR™

C. 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 VARIARBLE DATR PATTERNS. LIKE THE
PREVIOUS SECTION, IT CRLLS THE "ERROR SERVICE™ AND “SCOPE LOOP”
HHI&TIES TO REPORT ERRORS AND ALLOW USER CONTROL OF TEST EXEC-

WHERE AT ALL POSSIBLE THE PROGRAM ANNOTATION ATTEMPTS TO CALL
ouT TI-% T PROGQ&é FRIL JO THE FUNCTIONAL LOGIC ARER.
ERCH TEST GROUP GEPER TESTS INCLUDES MICROPROGRAMMING
AND LOGIC INFORMATION TO FACILITATE FURTHER ISOLATION OF THE
FRULTY COMPONENT THRU THE USE OF RDDITIONAL LOWER LEVEL CHECKS
BY TIE MAINTENANCE TECHMICI! LEEING THE KM-11 MAINTENANMCE
MOOULE OR OSCILLOSCOPE. DETAI PROCEDURES FOR USING THIS
MAINTENANCE INFORMATION IS INCLUDED IN PARA. 6.0.

SYSTEH REGJIRE!’(NTS

R. HARDKARE REQUIREMENTS
1. POPL11/40 CPU WITH OPERATOR'S CONSOLE

. 16K OF CORE STORAGE - MF1l/U OR EQUIVALENT

. DL11 RSYNCHRONQOUS LINE INTERFACE WITH TERMINAL
Y. KWil-L LINE CLOCK (OPTIONAL)

B. SOFTHARE REQUIREMENTS

-. POP11 ABSOLUTE LORDER PROGRAM FOR PRPER TAPE SYSTEMS
2. XXDP MONITOR FOR DECTAPE,MRGTAPE,CASSETTE, OR DISK SYSTEMS.

RELATED DOCUMENTS AND STANDARDS

W

1740 PROCESSOR HANDBOOK
1 PERIPHERALS HANDBOOK
A PROCESSOR MRINTENANCE MANUAL

AGNOSTIR ENCINEERING. GANORKDS AND CONVENTIONS

ROGRQMING PRARCTICES - DOC NO. 175-003-009-00
DIARGNOSTIC HIERARCHY PREREQUISITES

POP1
PDP1
KDl%
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“DBQEAB™ ASSUMES THAT THE HARDCORE VERIFIED BY THE “BCPT"
(RESIDENT ?ﬁEIC cPU T%ST FOR 1080 SYBTEHS) I% OPERQTIONQL

R COPY OF “BCPT™ TEST IS I LOARD
MODULE AND IS RESIDENT IN CORE STQRTING AT LOCRTIOh 1000(8)
WHENEVER "DBQERB™ IS5 LOADED. AUTOMATIC LINKAGE TO THE START
of * 0 AB® OCCURS IF “BCPT*™ RUNS ERROR FREE. THIS

PROVI HE USER WITH THE OPTION OF RUNNING “BCPT"™ PRIOR
50 EX UTIN IF HE SUSPECTS R FRULT IN THE "HARD

1.5 FRILURE ASSUMPTIONS

“DBQEFB™ RASSUMES THAT THE STORQGE MEDIUM USED TO STORE THE
PROGRAM IS INTACT RANO_THAT IT CAN BE LOADED INTQ CORE.

IT ALSO RSSUMES THAT THE BASIC TESTS DESCRIBED IN PARA. 1.4
RUN ERROR FREE AND ANY RSSUMPTIONS MRDE BY THESE TESTS

IS VALID. (REFER TO MARINDEC-10-DFQMAA FOR R DESCRIPTION

OF THE 1080 RESIDENT TESTS)

2.0 OPERATING INSTRUCTIONS

e.l LOADING AND STRRTING PROCEDURES

AR. LORDING PROCEDURES
1) PRPER TAPE SYSTEMS
USE THE STANDARD PDP11 ABSOLUTE LORDER PROCEDURES.
2) AXDP SYSTEMS
USE THE STANDARD XXDP MONITOR LORDING PROCEDURES.
B. STARTING PROCEDURES
1. TO RUN “DBQEAB™ ONLY
T SR = 000200
B) SS LORD ADDRESS
C) SET SR = 000000 (NO SWITCH NPTIONS)
T HALT IN THE ENARBLE POSITION

D)
E) REF&S?OPRRR 3.0 AND 4.0 FOR NORMAL
RESPONSES AND ERROR REPORTS.

2. TO RUN “BCPT" PRIOR TO “DBGERB"™
A) SET THE SR =

1000
B) DEPRESS LORD RDDRESS
C) SET SR = 000000 (NO SWITCH OPTIONS)
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D) SET HQLT/ENQBLE IN THE ENARBLE POSITION

E) DEPRESS STA

F) REFER TO PQRR 3.0 AND 4.0 Fg SRHQB
PROGRAM RESPONSLS AND ERROR REPORTS OR TO
THE “BCPT" DOCUMENT IF AN ERROR KWALT OCCURS
IN THE BCPT SECTION.

C. RESTART PROCEDURES
1. TO INITIALIZE "PARSCNT™,"ERRCNT”, AND "PFCNT” TO ZERO

SAME AS IN 2.1(Bl) ABOVE
2. T0 PRESERVE "PRSCNT™,“ERRCNT", AND 'PFCNT®

R) SET SR=003034

B) DEPRESS LORD ARDDRESS

C) SET SP=000000 (NO OPTIONS)

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

R R E L g A el
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SPECIAL ENVIRONMENTS

R. 16K POP11/40 SYSTEMS

ron K svsrsns 21 5 PACKAGE YOU HILL UNABLE
PROGRAMS TO LORD,SAVE, UPDATE ETC.
smcs THE sxzs or ~DBGEAB"” WILL NOT PERMIt SIMULTANEOUS
RESIDENCY OF THE UPDRTE PROGRAMS. SUFFICIENT FREE CORE IS
ngn&oahs FOR THE “XXDP™ MONITOR SO THAT “DBGERB* CAN BE
Y THE MONITOR.

PROGRRM 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 T0 A *1*)

SWIS  HALT ON ERROR. IF ERROR PRINTING 1S ENABLED THE HALT
OCCURS AFTER (HE PRINTOUT. DEPRESSING “CONTINUE® CAUSES
THE PROGKAM TO PROCEED ON IN NORMAL SEQUENCE FROM THE
POINT OF ERROR.

SWI4  CONTINUOUSLY LOOP ON THE CURRENT TEST

SWi3  INHIBIT NORMAL ERROR PRINTOUTS - THIS DOES NOT INCLUDE
POMER FAIL ?us ERROR, RSVD INSTR TRAPS, R MISSED
TEST PRINTOU

Skie INHIBIT ALL PRINTOUTS NOT COVERED UNDER SW13. THIS
INCLUDES I.D., OPTIONS FOUND, ENOPRS, ETC.

Suil INHIBIT SUB-TEST ITERATIONS. TEST ITERATIONS ARE
RUTOMATICALLY INHIBITED ON THE FIRST PRSS.

SK10 ARCH FOR AND CONTINUOUSLY LOOP ON THE TEST NUHBER

STED D CQUEITS I Sucoyigp O] vt D

UTILITY IS NOT ACTIVE UNTIL TEST TOIMS.
SWO9 IF SW10=0 , SWO9=1 WILL RCTIVATE THE “LOCK ON HRRD ERROR™ FERTURE.

IF SW10=1, SWO9 BECOMES THE HIGH ORDER BIT IN THE TEST
NUMBER T0'BE SELECTED.

SW<9:0> USED TO SELECT A PARTICULAR TEST FOR LOOPING IF SW10=1
THERE IS NO TEST 000 DEFINED.

B. MEMORY LOCATIONS
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1. FILLS: THERE IS A LOCATION TAGGED "FILLS™ THAT IS USED TQ
SPECIFY THE FILL COUNT AND FILL CHARACTER FOR THOSE
RHINR D VI?E?NEE?HéR}NG THE USE OF FILLERS. TH

HIGH BY

ILL COUNT AND THE LOW BYT

CONTAINS THE FILLER CHARACTER. IT IS PROGRAM LORDED
RS A 00c400(B) TO SPECIFY FIVE NULL CHRRAZTERS.

2. ITCOUNT: THERE IS Q LOCATION TAGGED "ITCOUNT™ THAT CONTRINS
TgE ITERATION COUNT T?HEENBSED ON PASSES SUBSEQUENT

PRSS O TO SPECIFY

OF SUB-TEST ITERATIONS

IT 1S PROGRAM LOADED TO SPECIFY 32.(1C) ITERATIONS.
3. OPTION: THERE IS A LOCATION TAGGED “OPTION™ THAT IS SET
UP AUTOMATICALLY BY THE PROGRAM TO INDICRTE THE
POP11/40 INTERNAL OPTIONS FOUND:

gITlS: KWll-L INgTQLLED

1107=1 KT
BITO2=1 KJ
BITOl=1 KE
BITOO=1 KE

THE PROGRAM USE

DO

THE BITS IN “OPTION® TO SKIP THOSE

TESTS THAT ARE OPTION DEPENDENT TO PREVENT REDUNDANT
ERROR REPORTS.

Y. BPTLOC: THERE IS A LOCRTION TAGGED “BPTLOC™ THAT PROVIDES THE
USER THE MECHANI FOR SETTING SIXTEEN “BREAKPOINT

HALTS™ QUGHOU

PROGRAM. THIS ENABLES RAPIDLY

“HOMING IN" ON THE FQILING TEST IN THOSE CRSES WHERE
THE FAULT CRUSES A _RUNARWAY OR HUNG PROGRAM. REFER TO
PARA. 4.2 FOR A DETRILED DESCRIPTION OF THE USE OF

THIS FERTURE.
EXECUTION TIMES

ONE COMPLETE ERROR FREE PRSS OF DBQERA WITH NO TEST ITERATIONS

SHOULD TRKE LESS THAN S SECONDS.

A SUCCESSFUL PRSS WILL BE IN-

DICRTED BY THE FOLLOWING PRINTOUT ON THE CONSOLE DEVICE:

PASCNT = 00000! ERRCNT =

000000

WITH ITERATIONS ENRBLED R COMPLETE ERROR FREE PARSS SHOULD TAKE

LESS THRAN 2 MINUTES.
ERROR INFORMATION

ERROR REPORTING PROCEDURES

R. ERROR MESSAGE FORMATS

1. STANDARD ERROR MESSAGE HERDER
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THE FOLLOWING HERDER
ETECTED RFTER

ERROR

LO1

S PRINTED ON DETECTION OF THE FIRST
HE BRSIC INSTRUCTION TEST SECTION.

IT IS ONLY PRINTED ONCE PER PROGRAM PRSS.

(PC)
(R?)

WHERE :
(PC)

(PS)
(PSW)

WAS
fR3)

S/B
(RY)

(SP)
(R6)

(TEST)
(RO)

(IR)
(R1)

DEST
(Re)

INDICATES THE CONTENTS OF THE PROGRAM COUNTER AT THE

TIME OF THE ERROR CALL. THIS IS NORMALLY AN RDDRESS
THRT IS USED_TO LOCARTE THE FRROR CnlL STRTEMENT IN
THE FAILING TEST.

(PSW)

INCICATES THE CONTENTS OF THE PROCESSOR STATUS WORD

AT THE TIME OF THE ERROR CARL

(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)
(R1)

INDICATES THE TEST NO.
CONTAINS R COPY Of THE TEST INSTRUCTION

(IN OCTAL) THAT FAILED

THIS WILL BE THE FIRST WORD IN THE CASE OF TWO
OR THREE WORD INSTRUCTIONS.

(Re)

FOR SINGLE AND DOUBLE OPERAND INSTRUCTIONS R2

NORMALLY CONTRINS THE DESTINATION RDDRESS

(R3)

FOR_SINGLE AND DOUBLE OPERAND INSTRUCTIONS R3

CONTAINS WHAT THE RESULT (DEST. OPERFND) ACTUALLY
KRS AFTER THE TEST.

(RY)

FOR _SINGLE AND DOUBLE OPERAND INSTRUCTIONS RY

CONTRINS WHART THE RESULT (DEST. OPERAND)
SHOULD

HRAVE BEEN (5/B).

IN SOME CRSES THE ERROR INFORMATION MAY DEVIATE FROM THAT
DESCRIBED ABOVE BUT THE PROGRAM ANNOTATION FOR THOSE TESTS
WILL DESCRIBE THE MEARNING OF THOSE ENTRIES THAT HAVE BEEN

RE-DEF INED.
THE ERROR CALL

STATEMENT MAY 8E ENCODED TO PRINT ONLY THE

INFORMATION RELATIVE YO THE PARTICULAR FUNCTION BEING TESTED.

INTERPRETHTION

ERROR

ERROR.
ERROR2
ERRORJ
ERRORY
ERRORS
ERRORG
ERROR?

OF THE ERROR CALLS IS RS FOLLOWS:

PRINTS ALL 8 COLUMNS
PRINT ONLY COLUMN |

PRINT COLUMNS 1,2

PRINT COLUMNS 1,0,3

PRINT COLUMNS 1,2,3,4

PRINT COLUMNS 1,2,3,4,5
PRINT COLUMNS 1,2,3,4,5,6
PRINT COLUMNS 1,2,3,4,5,6,7
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e. ST

R LEN
LIN

MERNI
3. RE

MO1

ANDARD ERROR PRINTOUT

0P UNDER, THE. APEROPRIATE. HEADCR ENTRY-AND HEVE THE.

NGS DESCRIBED IN THE PREVIOUS SECTION.
SERVED 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
OF TRYING TO SERVICE A PREVIOUS RSVD INSTRUCTION TRAP
OR R BUS ERROR TRAP_THE PROGRAM HALTS. A DESCRIPTION
OF THIS HALT IS CONTAINED IN PARA. 3.1 BY BELOW.

IF R RSVD INSTRUCTION TRAP OCCURS PRIOR TO COMPLETION
OF THE BASIC INSTRUCTION TEST SECTION THE PROGRAM WILL
HALT VIR A TRAPCATCHER IN THE VECTOR. A DESCRIPTION OF
THIS HALT IS DESCRIBED IN PARA. 3.1,B2 BELOW.

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 4 PC = XXXXXX

WHERE: XXXXXX IS THE CONTENTS OF THE PC AT THE
TIME THE TRAP WARS 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 PRKQ. 3.1,B4 BELON.

IF A BUS ERROR OCCLURS PRIOR TO THE COMPLETION OF THE
BRSIC INSTRUCTION TESTS, THE PROGRAM WILL HALT VIA A
TRAPCATCHER IN THE VECTR. A DESCRIPTION OF THIS HALT
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NO1

IS INCLUDED IN PARA. 3.1,B2 BELOW.

S. POWER FRIL

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

POWER

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

EACH POWER FARIL ENCOUNTERED DURING ANY PRSS IS COUNTED IN

R LOCATION TAGGED “PFCNT". DURING END_OF PASS PRINTOUT THIS
LOCATION IS QUERIED AND IF FOUND NON-2ERO THE NORMAL ENDPAS
MESSAGE IS MODIFIED RS SHOWN BELOW:

PASCNT=XXXXXX ERRCNT=YYYYYY PFCNT=222222Z

WHERE *222222* GIVES THE TOTAL COUNT OF THE POWER
FRILS (IN OCTAL) OCCURRING DURING ANY PROGRAM RUN.

IF THE POWER FAIL 1S DETECTED BEFORE COMPLETION OF THE
BRSIC INSTRUCTION TESTS, THE PROGRAM WILL HALT VIR A TRAP
CATCHER IN THE VECTOR. A DESCRIPTION OF THIS HALT IS

_GIVEN IN PARA. 3.1,B2 BELOW.

b.

MISSED TEST MESSAGE

THERE IS R 512 BYTE TABLE TAGGED “STAB1™ THAT CONTAINS

Q BYTE ENTRY THRT CORRESPONDS TO EACH SEQUENTIAL TEST
NO.. AFTER THE "MOVB #N,X(R}*™ INSTRUCTION HAS BEEN
VERIFIED IN THE "BIT* SELTION, EACH TEST WILL USE TH.s
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 "CIT™ AND
»JEX* SECTIONS THE TABLE ENTRIES ARE UPDATED BY THE
“SCOPE™ LOOP UTILITY. DURING END OF PASS SERVICE, R

CHECK ROUTINE IS CALLED "0 SCAN THE TABLE AND INSURE_THAT
EACH BYTE I SET TO ALL ONES (377). ANY ENTRY THAT STILL

BPING. USeB) ReAnS! ThAY bhc O AoR“§sT8 GERE" 3. JEoEE"

FOR SOME RERSON. IF RANY TESTS RRE FOUND “MISSED™ THE
PRINTOUT SHOWN BELOW IS DISPLAYED:

MISSED TEST

XAXXXX

YYYYYY

WHERE: XXXXXX AND YYYYYY RRE THE TEST NUMBERS
MISSED.

ERROR HALTS
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DBQERB.
8% 0 cemeccesscces
837
% 1. BASIC INSTRUCTION TESTS (BIT)
640
BNl ANY ERROR DETECTED IN THE BRSIC TESTS CAUSES THE
) PROGRAM TO HALT WITH THE FOLLOWING INFORMATION DISPLAYEL
g:g IN THE CONSOLE INDICATORS:
BY4S ADDRESS DISPLAY: RDDRESS + 2 OF THE LCCATION CONTAINING
BY46 THE HALT. THIS IS USED TO LOCATE THE
g:g SPECIFIC ERROR CALL IN THE FAILING TEST
£49 DATA DISPLAY:  NUMBER OF THE FRILING TEST (IN OCTAL),
650 USING THE SBTTL INDEX THIS MAY BE USED
651 T0 LOCATE THE FAILING TEST IN THE LIST-
= i
654 sxmmmc THE CONTENTS OF THE CPU’S GENERAL REGISTERS,
&55 & r&i r‘?mcu movms RODITIONAL FAULT
ggs_} 1 mxricnnou ORMAT 10N
6S8 DEPRESSING "CONTI AFTER THE HALT WILL CAUSE AN
£53 AUTOMATIC RETRY OF FAILING TEST. IF THE ERROR IS
660 SOLID THE PROGRAM WILL LOCK ON THIS TEST, BUT IF IT
Bbl IS INTERMITTENT THE PROGRAM WILL CONTINUE ON IN NORMAL
% SEQUENCE ONCE THE TEST 1S SUCCESSFULLY EXECUTED.
BaY TO ESTABLISH A TIGHT SCOPE LOOP ON THE FAILING TEST
665 REPLACE THE "HALT™ WITH A 400(B). AND DEPRESS “CONTInuce
666 THE "400" IS A "BR .+2" WHICH FUNCTIONS RS A NOP. THIS
B67 IS NECESSARY TO PRESERVE THE INTEGRITY OF THE CONDITION

OPERATE INSTRUCTION THRT IS USED RS A SCOPE SYNC. THIS BUILT IN SYN

CODE )
URE IS DESCRIBED IN PARA. 6.0.
2. TRN’C%MR HALTS

THE VECTOR RREA (LOC 000 - 776) IS PROGRAM LORDED WITH
R STANDARD TRAPCATCHER AS SHOWN BELOW:

V 7 V2
Ve2/ HALT

RFTER THE BRSIC INSTRUCTION TESTS THE FOLLOWING VECTORS
ARE SET UP TO POINT TO RPPROPRIRTE SERVICE ROUTINES:

4/6 BUS ERROR SERVICE
10712 RSVD_INSTRUCT IWCERW SERVICE

ce
N THE COMPREHENSIVE INSTR-
( HE OL1!
TERRUPTS

AT THE APPROPRIATE POINTS
UCTION TESTS THE KWll-L VECT
VECTORS (6062 - b4/6b) AR

i
o
»
—
z-—4

SR RREERER IR IINIIEE
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cee

FROM THESE DEVICES. ALL OTHER VECTORS REMAIN SET UP T0
"CATCH™ UNEXPECTED TRAPS OR INTERRUPTS BY HALTING.

WHEN AN UNEXPECTED TRARP OR INTERRUPT NOT SUPPORTED BY
AN _APPROPRIATE SERVICE ROUTINE OCCIRS THE CPU HALTS.
WITH THE FOLLOWING INFORMATION DISFLAYED Ih THE CONSOLE:

RDDRESS DISPLAY: Ve4 OF THE VECTOR. THIS IS USEC
TO_IDENTIFY THE CARUSE OF THE
UNEXPECTED TRAP OR INTERRUPT.

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

THE LAST ENTRY PUSHED ON THE STRCK CAN BE EXAMINED
TO DETERMINE WHERE THE PROGRAM WRS WHEN THE TRAP OR
INTERRUPT kRS . REMEMBER THAT THE “OLD PC™ GETS

SAVED ON THE STARCK WHEN A TRAP OR INTERRUPT OCCURS.
4. CRTRSTROPHIC ERROR HALTS

OR RSVD INSTRUC
DISPLAYS THE FOLLOWING INFORMATION:

RDDRESS DISPLAY: $C+2 OF THE ERROR HALY. THIS IS USED

THO HALTS

THERE RRE ONE IN THE R
TINE AND THE OTHER IN THE RSVD INSTRUCTION TRAP SERVICE
ROUTINE THA

HALT THE PROGRAM IF OF
QOCCURS W] ST*%S;RVICIM A PREVIOUS BUS ERROR
RAP. AFTER THE HAL

0 IDENTIFY WHICH OF THE TWO TYPES OF
ERRORS - RSVD OR BUS ERROR.

DATA DISPLRAY: %&STTRT‘E‘% NUMBER gmc EXECUTED WHEN

THERE IS A SOFTWARE FLAG TRGGED “CATERR™ THAT MAY BE
EXAMINED TO OBTAIN THE FOLLOWING INFORMATION:
[CATERR] = 000002 TWO SUCCESSIVE BUS ERRORS

EES;E%} = 001000 TWQ SUCCESSIVE RSVD INSTR. TRAPS

00040l A COFBIMTIM OF THE TWO. THE
CONTENTS OF THE RDORESS DISPLRY
IDENTIFIES WHICH TYPE OCCURRED LRST.

THE STACK PROVIDES THE FOLLOWING ADDITIONAL INFORMATION:

(SP } » PC OF THE 2ND TRRP
(SP+2] 7 PSW OF THE 2ND_TRAP
[SP+4] 7 PC OF THE IST TRAP
(SP+6] 7 PSH OF THE IST TRRP

4.0 PERFORMANCE ANO PROGRESS REPORTS
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4.2

PERFORMANCE REPORTS

THERE IS Y ONE PERFORMANCE REPCRT 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 PRSSES
OF THE ENTIRE PROGRAM (OCTAL)

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

THIS PRINTOUT IS MODIFIED TO PRINT THE POWER FRIL COUNT RS
DESCRIBED IN PRRR. 3.1,RS RBOVE IF POWER FRILED DURING A PASS.

PROGRESS REPORTS

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

R. END OF PRSS PRINTOUT RS DESCRIBED IN 4.1 ABOVE.
B. PROGRAM IDENTIFICATION MESSAGE RS DESCRIBED BELOW:
DBOERB POP11/40 CPU DIAGNOSTIC VERSION XXX

TP"' MESSAGE GETS PRINTED THE FIRST TIME Tl£ PROGRM ENTERS

Ngu INST I?I TE? ?ECTI
IN-II 12=1. AFTER RS PRSS THIS PRINTCUT
1S FIJTWTIC“.LY INHIBITED UNLESS THE PROGRAM IS RESTARTED AT 200(8).

C. POP11/40 OPTIONS FOUND PRINTOUT
AFTER PRINTING THE PROGRAM I.D. MESSAGE, R SUBROUTINE IS
CALLEC 70 ~LOOK FOR™ THE 1140 INTERNAL OPTIONS (KT11-D
KHII-L KE1}-E,KEL1-F,AND KJ11-R). IF ANY OF THESE OPTIONS
FOUND THE FOLLOWING PRINTOUT OCCURS:
POP11/40 INTERNAL OPTIONS FOUND
XXX =X
YYYY-Y
KHERE X" 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
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THE OPTIONS FOUND MESSAGE IS ONLY PRINTED ON THE FIRST PASS
THROUGH THE PROGRAM AND MAY ALSO BE INHIBITED BY SETTING SWi2=1.

E MRINTENANCE BRERKPOINT FERTURE

THERE IS R MANUAL PROGRESS REPORT FERTURE THAT ALLOWS THE USER
TO STEP THROUGH THE PROGRAM, HALTING AFTER EVERY N’'TH TEST WITH
s Ibmurl i I Ve Conh ok s e
a0 S LIRS PSS AL ST 1
THIS LOCATION PROVIDES SIXTEEN POSSIBLE HALTS DISPERSED EVENLY
THROUGHOUT THE PROGRAM (RPPROX. EVERY 32 TESTS). AT ERCH CHECK-
POINT THE PRRTICULAR BIT IN “BPTLOC™ RND

PROGRAM INES R
HALTS IF EE BIT I SET‘O R "1® OTHERKISE IT CONTINUES IN
NORMAL SFQUENCE. RFTER THE HALT DEPRESSING “CONTINUE™ WILL CAUSE

SR

a0 0 OO M (o
Pt et Pt Pt et P e s Pt
DWW~ LWV r—

820 RESUMPTION OF NORMAL PROGRAM EXECUTION. SETTING LOCATION “BPTLOC™
. B2l T0 ALL 1°S (177777) WILL RESULT IN THE FOLLOWING SIXTEEN HALTS
B2z WITH THE INFORMATION SHOWN DISPLAYED IN THE CONSOLE:
84 [BPTLOC] DATA DISPLAY  ADDRESS DISPLAY
8% TEST NO. HALT PC+2
807 gI100=1 00004 005276
828 1101=1 0000 007460
829 BIT02=1 000134 012574
830 BI103=1 000174 014700
B3I BIT04=1 000234 164
B30 BIT05=1 000274 021552
' B33 BI706=1 000334 024532
B34 BI107: ] 00Q374 027532
P 1708=1 000444 033506
836 B]709=1 000504 037
837 BIT10=1 000544 Q42222
, 838 BITIi=] 000B04 045446
| 839 BIT12=1 000644 050226
T BIT13=1 000704 054400
841 BIT14=] 000745 061222
s BIT1S=1 001005
B4 NOTE: IF THE USER DEPOSITED A 0OQMO0(B) IN LOCATION “BPTLCC™
4 DISPLAY SO D' CONTATN 000444 AND THE AODRESS DISPLAY
B4 THIS FEATURE IS USEFLL FOR TRACKING DOWN THE TEST THAT CAUSES
g A “RUNAWAY" OR "HUNG" PROGRAM.
=]

LOCATION =BPTLOC™ IS PROGRAM LORDED RS 000000 TO INWIBIT ANY HALTS.

iy
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5.0

S.1

THE KDL1-R E R _MICROPROGRAMMED CONTROL
SECTION TD-E* GEEPE(Q)%EES% F% SEOUENCES OF CONTROL SIGNALS
REGUIRED T0 EXECU%&TFFOQP*I {NETRUCT*ON&}ET. THE HEART OF THE
CONTROL IS R CONT S HAT CONSISTS 256 WORDS OF 56 BITS
EACH, STORED IN A ONLY MEMORY (ROM). EACH 5? BIT WORD IS
CALLED A MICROINSTRUCTION AND IS MI 0 PERFORM R
UNIGUE ELEMENTARRY OPERATION WITHIN THE PROCESSOR. ERCH ONE OF

B. MICROINSTRUCTION FORMAT

THIS SECTION LISTS FUNCTIONAL DESCRIPTION OF ERCH BIT.
FOR R MORE DETRILED DESCRIPTION OF THE SPECIFIC ENCODING REFER
TO THE PDP11/40 SYSTEM ENGINEERING DRAWINGS, KD1l1R PROCESSOR
(UWORD RND TRBLES) SHEET.
BIT NO. NAME FUNCTIONAL DESCRIPTION
U<56:55> CLKL¢1:0) THIS TWO BIT CONTROL FIELC IS USED

TO SPECIFY THE CLOCK LENGTH FOR ERCH
MICROINSTRUCTION. T"ERES% THREE
CLOCK LENGTHS POSSIBL SCRIBED
BELOW: (PRT - PULSE REPETITION TIME)
U<S6:55>=00 -CLOCK LENGTH 1 - GEN-
OR 0l ERATES A "P1™ PULSE WITH
PRT=140NSEC

U¢SH:55)=10 -CLOCK LENGTH 2 - GEN-
ERATES R “P2" PULSE WITH
PRT=200NS

U¢S6:55>=11 -CLOCK LENGTH 3 - GEN-
ERATES A "P2" PULSE
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(1I8-C )

U<«S3»

IRTHIY

u«so»

U4

U

U47:46)

GO2

CLKOFF
CLKIR

WRH, WRL

CLkB

CLKD

CLKBA

c1BuS, COBUS

FOLLOWED 100 NSEC LATER
BY A “P3” PULSE. TOTAL
PRT=300 NSEC.

THIS BIT ALLOWS TURNING OFF THE PRO-
CESSOR CLOCK T? ?TA' PROCESSOR _OPERA-
TIONS WHIL T OR SOME INTERNAL
OR EXTERNAL RESPONS

THIS BIT ENABLES CLOCKING NEW DATA
INTO THE INSTRUCTION REGISTER. 1T IS
ONLY ACTIVE WHEN THE PROCESSOR IS
FETCHING A NEW INSTRUCTION.
THESE TWO BITS CONTROL THE WRITING
INTO THE PROCESSOR'S GENERAL REGIS-
TERS. THEY PROVIDE THE rccmmsn ron
CONTROLLING WHETHER WE READ
16 BIT WORD on WRITE AN 8 én BYTE ns
DESCRIBED BELOW
U<52:51>=00 READ ONLY - INMIBIT
WRITING
U(52:51>=01 WRITE ONLY THE LON
BYTE BITS <7:0>

UcS2:51>=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
USO>=1  LORD B REGISTER

THIS BIT ALLOWS CLOCKING THE QUTPUT
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
RODRESS REGISTER “BR™

Uc48>=0 HOLD BA REGISTER

Uc4B>=1 LOAD BR REGISTER

THIS TWO BIT FIELD CIFIES THE
TYPE OF DATA_ TRANSFER BUS CYCLE WHEN
U«45> BGBUS IS RCTIVE

U<46:47>=00 DATI
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U<4sS)

U4 41>

U40: 38>

Uce37:33

U<32:29

u<eB:e?»

U<ee:2S

HO2

BGBUS

DRD¢3:0?

SPS<2:

RLUM,S<3:0>

SBC(3:0»

SBMH(1:0)

SBMLC1:0»

U46:47>=0 DRTIP
U<Ye:47>=1 DRTC
U<46:47>=11 DRTOB

WHEN UHS) IS INARCTIVE U¢H7:46> ARE
USED TO CONTROL INTERNAL PROCESSOR

LOGIC RELATED TO PRIORITY TRANSFER

OF UNIBUS CONTROL

THIS BIT IS USED TO TRIGGER INITIATION
OF A UNIBUS DATA TRANSFER BUS CYCLE
WHICH RESULTS IN RCTIVATING BUS MSYN:

THIS FOUR BIT FIELD (DISCRETE ALTER-
ATION OF DRTA) PROVIDES THE HECHQNISH
FOR ALTERING THE OPERATION OF THE

IE:
IF PUSHING ON STRCK, ALLOW 00D RDDRESS
TRUCTIOH MODIFY RLU OPER-
FUNCTION' OF THE IR DECOOE

,.-,g

THIS THREE BIT FIELD CONTROLS LOADING,
ING, AND GATING &+ THE PROCESSOR’

u. FINAL ALU CONTROL 1S _ SUBJECT
TO MODIFICATION BY THE "DRD™ CODE RS

FIELD IS ENCODED TO
IC CONSTA'TS THAT MAY
U'S *8* INPUT VIR

=177570

<5 £P
%

E
THIS TWO BIT FIE
THE HIGH SECTI
<15:08> AND DETERM

U<28:27>=00 BINC1S:08>=BREG(15:08)
U<28:27>=01 BIN(15:08>=BREGO7 (SEX)
U<28:27>=10 BIN<15:08>=BREG(07:00> (BYTE)
U<28:27>=11 BIN<15:08>=BCON<15:08> (CONSTANT)

THIS TWO BIT FIELD IS USED TO CONTROL
ms LOW SECTION OF THE B MUX, BITS

<07:00>. RND DETERMINES WHAt APPEARS
AT THE B INPUT TO THE ALU. BIN¢07:00)

U<26:25>=00 BIN«07:00>=BREG(07:00>
U<eb:25>=01 BIN¢07:00>=BREG«07:00>
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DBQEAS
( : )= N<Q7: 15:08>(BYTE)
igg Uesp:g 1D BINCD7: 085 aNt Bs Ros Lok ranT)
1054 Ue24:23> SOM< 1: 0> THIS TWO BIT FIELD IS USED TC SELECT
1025 ONE OF FOUR_INPUTS THAT APPERR AT THE
105 NPUT TO THE "D MUX.
1028 Uc24:23>=00 DMUX<15:00>=BUS RC¢15:00; (REG)
1029 UCE: 0] DHUX(15: 00)=BUS DSIS=00> (UNIEUS)
1030 Ued:23>=4 MUX<15:00>=D<15:00>
o3l U<24:83>z11 DMUX<15:00>=D<C> ,D¢15:01> (SHF RIGHT
1033 U2 SBAM THIS BIT IS USED TO SELECT THE DATA
103 LORDED INTO THE BA REGISTER
103% U<22>=! BA¢15:00=BUS RO¢15:00) (REG)
1937 U<22)=0 BA<15:00>=ALU< 15:00
1039 BIT 48 (CLKBA) MUST BE ACTIVE TO
1g40 ALLOW CLOCKING INTO THE BA REGISTER.
1042 UR1: 17> UBF(4: 0> THIS FOUR BIT FIELD (BUT BITS) IS USED
1043 T0 SPECIFY OME OF 16 POSSIBLE MICRO-
1044 BRANCH TESTS WHICH PROVIDES THE MECHANISM
1045 FOR MODIFYING THE ROM RODRESS SEGUENCE
1046 GENERATED BRSED ON THE PRESENCE OR
ig47 RBSENCE OF SPECIFIC C“DITIONS.
1049 Uc1B: 13> SR<S5,D,BA,I>  THESE FOUR BITS ARE USED TO SELECT
1050 THE SPECIFIC BITS USED TO RODRESS A
1651 GENERAL REGISTER.
1083 SRS =1 USE IR(B:6> SOURCE REG BITS
1054 SRD =1 USE IR«2:0> DEST REG BITS
1055 SRBA=1 USE BA<3:0> CONSOLE (EXRM + DEP)
105 SRI =1 USE U<12:9> MICROWORD
1058 U¢12:09) RIF(3:0) THESE FOUR BITS SPECIFY WHICH GENERAL
1059 REGISTER TO RCCESS IF “SRI® (U(13))
1gEg 1S ACTIVE
1062 U¢12:09)=0000 RO
1063 U<12:09>=0001 RI
1064 U<12:09>=0001
1065 U<12:09>=0001
1066 Uc12:09=1111 R1?
1068 U<08> UPFB THIS BIT 1S NOT STORED IN THE RONM BUT
1069 IS A SEPARATE CONTROL SIGNAL THAT
1070 PROVIDES THE MECHANISM FOR IMPLEMENTING
1071 AN EXPANSION ROM WHEN THE EIS/FIS
1072 OPTIONS ARE INSTALLED - NOT N THE
1073 BASIC MACHINE.
1675 U<07: 00> UPF<7:0> THIS EIGHT BUT FIELD (NEXT FIELD) PRO-
1076 VIDES A MEANS OF EACH MICROINSTRUCTION
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TO SPECIFY THE RDDRESS OF THE NEXT
MICROWORD TO BE RCCESSED. THE CONTENTS
OF THIS FIELD MRY BE MODIFIED RS A
RESULT OF A MICROBRANCH TEST BEFORE
BEING LOADED INTO THE ROM RDDRESS
REGISTER. (UPP<7:0>.

IT IS THE COMBINATION OF THIS FIELD
AND_THE BUT ?ITS U21:17> THAT MAKE
IT POSSIBLE TO GENERATE VARIABLE ROM
RDDRESS SEWUE.ICES.

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
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1095 .2 MICROWORD CONTROL SIGNAL TEST POINTS

g 0 T emmommammm

iggg KD11-R MICROWORD CONTROL SIGNALS (SHI OF 2)
{ig? U<N> PRINT  SIGNAL NRME ROM UREG
1102 S6 Ke-8 CLKL1(1) H £E38-09 0DO3N2
1103 Sé " CLKLI(O) H " oo3me
1104 SS " CLKLO(1) H E38-10 DO3L2
i S B g B
1189 o3 " LKIR(1) H Egg-l 88395
1108 Se K2=7  WRH(1) H E34-09 DO3J2
1109 Sl " WRL(1) H E34-10 DO3H
1110 S0 " CLKB(1) H g34-11 003J1
1111 49 - CLKD(1) H E34-12 DO3K2
1112 48 " CLKBA(1) H E35-09 DO3LI
1113 47 " claus(l) H £35-10 DO3Kl
1114 46 " coBuS(l) H E35-11 DO3F2
1115 45 " GBS 1) H E35-12 DO3t2
1116 44 - DAD3(1) H E37-09 DO3MI
1117 43 " DAD2(1) H £37-10 DO3NI
1118 42 - DRDI(1) H £37-11 DOJP)
1118 41 * DRDO(1) H E37-12 DO302
1120 40 K2-b  SPS2(1) H £31-09 (O3M2
112l 39 ot SPSI(1) H E31-10 DO3HI
lig2 38 - SPSO(1) H E3l-11 DO3F1
1123 37 * SALUM(1) H g£3l-12 DO3t
1124 36 * SALU3(1) H E30-09 CO3N2
1125 35 " Lu2(1) H E 0-10 C83P
1126 34 - Lul(l) H 0-i1 CO37
e B
2 SR
1130 30 " SeCi(l) H E27-11 CO3R2
1131 e9 " Seco(1) H Ee7-12 DO301
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}igg KD11-R MICROWORD CONTROL SIGNALS (SHe OF 2)
iigg U(N» PRINT  SIGNAL NAME ROM UREG
1136 c8 K2=5 SBMHI(1) H E22-09 CO3Nl
1137 e7 " SBMHO(1) H E22-10 CO3M1
1138 eb . SBMLI(1) H E22-11 CO3L1
1139 25 SBMLC(1) H E2e-12 (03J1
1140 a4 * SDMI(1) H £23-09 CO3L2
1141 23 " SOMO(1) H E23-10 CO3Ke
1182 2e " SBAM(1) H E23-11 C03Je
1143 el " UBFY(1) H E23-12 CO3H2
1144 20 " UBF3(1) H £26-09 C03S1
1145 19 " UBF2(1) H Ecb-10 CO3R1
1146 18 " UBF1(1) H Eeb-11 CO3P1
1147 17 " UBFO(1) H E2b-12 CO3fc
1148 16 Ke-4 SRS(1) H £21-09 CO3El
1149 iS5 " SRD(1) H E21-10 (0302
11580 14 " SRBA(l) H g2l-11 CO3ee
1181 13 - SRI(1) H E21-12 (€038l
1152 12 " RIF3(1) H c0- BO3S1
1153 11 ot RIFe(l) H £20-10 BO3uUl
1154 10 * RIF1(1) H E20-11 BO3U2
1155 03 * RIFO(1) H E20-12 B03T2
1156 08 K2-3 BuPPE(1) H N/R BO3E2
1157 07 * BUPO7(1) H Ei4-09 B03J2
1158 06 ~ BUPPE(1) H Ei4-10 BO3MC
1159 05 - BUPPS(1) H El4-11 BO3P2
1160 0y * BUPPY(1) H El4-12 BO3R2
1161 93 K2-2 BUPP3(1) H E1S-09 AO3L2
1162 02 " BUPP2(1) H E1S-10 AO3P2
11863 0l " BUPPL(1) H E1S-11 R03Se
i{gg / 0o " BUPPO(1) H EI1S-12 AO3Ue
iig& NOTES:
1168 1. THE ROM TEST POINTS CORRESPOND TO THE HORD BEING RERD
1169 OUT RS DEFINED BY THE CONTENTS OF T
1170 2. THE UREG TEST POINTS CORRESPOND T0 THE HORD BEING EXECUTED
117} RS DEFINED BY THE CONTENTS OF THE "PUP
1172 3. AN "H” (HIGH LEVEL) IS OBSERVED IF THE BIT IS PROGRAMMED
1173 RS A "1” AND A "L*™ (LOW LEVEL) IS OBSERVED IF THE BIT IS
1174 PROGRAMMED RS A “0” WITH EXCEPTION OF THE “UPF™ FIELD
1178 BITS <7:0> WHEN OBSERVED AT THE QUTPUT OF THE ROM DIRECTLY.
1176 IN THIS CRSE THE BITS ARE STORED IN 1’S COMPLEMENT FORM.
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5.3

MO2

KD11-R LOGIC PRINT SUMMARRY

THE LOGIC CIRCUIT DESIGN USED TO IMPLEMENT THE KD11-RA CPU
IS WELL ORGRNIZED AND LOGICALLY PARTITIONED INTO FUNCTIONAL

AREAS ON THE FIVE MODULES(4 HEX AND 1 GUARD).
IDENTIFIED FOR DOCUMENTRTION PURPOSES

THE FRINT SET:

EQCH MIDULE IS

BY A_“KN" NUMBER RS
LISTED BELOW AND EACH PRIN? RPPROBRIATELY ITENTIFIFD WITHIN
DATA PATHS PRINTS Ki-1 THRU K1-9
UWORD (ROM)  PRINTS K2-1 THRU K2-8
IR DECOC: PRINTS K3-1 THRU K3-9
TIMING PRINTS K4-1 THRU Ki-6
STATUS PRINTS K5-1 THRU K5-8

THE_FIRST PRINT IN EACH SET (KN-1) SHOWS THE PHYSICAL LRAYQUT
OF THE MODULE AND INCLUDES A COMPONENT PARTS LIST. THE LOGIC
PARTITIONING INTO FUNCTIONAL ARERS IS SUMMARIZED IN THE TRBLE

BELOW:
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Ki-2

Ki-3
Ki-4
K1-5

K1-6

K1-7

Ki1-8

Ki-9

NO2

ERREXE M7231 XXX

DESCRIBES THE LOGIC AREAS THAT SUPPORT THE PRIMARY
DATR PATH FACILITIES FOR BITS<03:00> THAT INCLUDES:

UNIBUS DRTA RECEIVERS AND DRIVERS
REGISTER DATA BUS RECEIVERS
“D" MULTIPLEX™
g HULTIPLEXL!
“D"™ REGISTER
. “B" REGISTER
. ARITHMETIC LOGIC UNIT
“BAR™ MULTIPLEXOR

SAME AS THE Kl-2 EXCEPT IT SUPPORTS BITS<07:0%>
SAME RS THE K1-2 EXCEP IT SUPPORTS BITS<11:08)

SAME AS THE K1-2 EXCEPT IT SUPPORTS BITS«<i5:12>
AND ALSO INCLUDES#*

1. “COUT™ MULTIPLEXOR
2. "D<«C>" CONTROL FLOP

DESCRIBES THE LOGIC THAT SUPPORTS:

1. BUS ADDRESS REGISTER (BR)
2. UNIBUS RDDRESS LINE DRIVERS

DESCRIBES THE IMPLEMENTATION OF:

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

DESCRIBES THE:

1. GENERAL REGESTERS (ROO THRU R1?7)
2. GENERAL REGISTER ADDRESS SFLECTION SWITCHES

DESCRIBES THE:
1. KYll-D ERTQ DISPLAY AND SAITCH REGISTER

INTERF
2. CRBLE CONNECTOR

p\w‘uu:wm.-
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IRy B

Ke-4

Ke-$

kppopphpphp}owhpuuhhuh

R e

K2-b

Ke-7

BO3

REREeE M7232 AESEEE

DESCRIBES THE:

1. UPP REGISTER BITS¢03:00)

2. PUPP REGISTER BITS<03:00>

3. MICROBRANCH CONTROL “OR™ GRTES BITS<03:00)
DESCRIBES THE:

1. UPP REGISTER BITS(08: 04>

2. PUPP REGISTER BITS<08: 04

3. MICROBRANCH CONTROL “OR™ GRTES BITS¢Q7:0+
OESCRIBES THE:

1. ROM U<16:09

c. UREG «16:09
DESCRIBES THE:

1. ROMN U 28:17

2. UREG <28:17)
DESCRIBES THE:

1. ROM U «N0:29

2. UREG «M0:29
DESCRIBES THE:

1. ROM U <«S2:M41»

2. UREG «82:4D
DESCRIBES THE:

1. ROM U <SB:5d

2. UREG (56:5%

3. EXPANSION ROM CONNECTCRS
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K3-2

K3-3

K3-4

K3-5

K3-6

K3-7

K3-8

K3-9

cO3

FRRERR M7233 Husuks

DESCRIBES THE:
1. BUT MULTIPLEXOR
DESCRIBES THE:

1. INSTRUCTION REGISTER
2. IR DECODERS

DESCRIBES THE:

1. IR DECODERS
2. “OVLRP" DECODER

DESCRIBES THE:

1. MICRO BRRNCH CONTROL LOGIC
DESCRIBES THE®

1. IR DECODERS (DISCRETE)
DESCRIBES THE:

1. MICROBRANCH CONTROL LOGIC
DESCRIBES THE:

1. “COUT™ MUX CONTROL LOGIC

§ 80 I Ry e
DESCRIBES THE:

1. ®C" AND “v* BIT CONTROL LCGIC
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K4-2

K4-3

K4-4

K4-5

K4-6

D03

FRRERE M723N ERERER
DESCRIBES THE:

3 SE?H

OCK WITH RSYNCHRONOUS CONTROL LOGIC
Y REGISTER TIHINg LBEIE FCR:

A. UPP_AND PUPP REGISTERS
e: xug§nuc7§on REGISTER
E céueknf"gzg?s§ggés Eugxrs TIMING
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 F -
2 BUS TIMEOUT AND NO Sﬂ K TIMNE T CONTROL
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KS-2

K5-3

K5-4

K5-5

K5-b

KS-7

KS-8

EO3

ERgRER M7235 Raunns
DESCRIBES THE:
1. PROCESSOR STATUS REGISTER
€. PSKW CONTROL
3. PSW BUS DRIVERS (UNIBUS RND RD BUS)

DESCRIBES THE:

1. BRANCH INSTRUCTION DECODERS
2. "BUT" DECODER (WORKING BUTS)

DESCRIBES THE:
1. MISCELLANEOUS HISTORY AND CONTROL FLOPS
DESCRIBES THE:

5. "E;PCONSTMT GENERRCTOR
. T VECTOR RDDRESS GENERATOR

DESCRIBES THE:

1. CONSOLE CONTROL SWITCH INTERFACE
DESCRIBES THE:

1. CONSOLE INTERFRCE CRBLE CONNECTIONS

DESCRIBES THE:
1. POWER FRIL/AUTO RESTART CONTROL LOGIC
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6.0

.l

MRINTENANCE PROCEDURES

THE PROCEOURES OUTLINED IN THIS SECTION ASSUME THRT “DBQERR™
CRN BE LORDED INTO CORE AND STARTED. IF THE FAILURE MODE
PREVENTS PROGRAM LORDING OR AFFECTS NORMAL POWER UP AND
CONSOLE OPERATIONS, THE TECHNICIAN MUST REVERT TO THE MANURL
DEBUG AND CHECKOUT'PROCEDURES CONTRINED IN THE “BCPT™ DOCUMENT.

THE FIVE MODULES THAT COMPRISE THE KD11-R CENTRAL PROCESSING
UNIT OF AN 11/40 SYSTEM CAN VIEWED RS CONSISTING OF TWO
ggggﬁ INTERRRCTING AND INTERDEPENDENT LOGIC ARERS RS DEPICT-

DATA IN *xxx ‘e

¥

#

v
300638 46 06 3136 3 3% 9 3 3 3 393 3 3 3 3 36 3 9 3% % 3 3 %
# * # ¥
# CONTROL EIMNMIMMIMIMNE DATA ¥
# SECTION  BCCCCCCCCCCCC(n PRTHS ¥
#* # # #
3338 36 36 30 96 30 38 9498 3 3 39000 38 3 91 36 36 90 38 36 3 46 3 % % %

¥
¥
###)DATA OUT

THE DATA PATHS CONSIST OF A LOGICALLY INTERCONMECTED GROUP

OF STRTIC DATR FACILITIES (REGISTERS, MULTIPLEXORS, RLU’S

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

DATA ITEMS (16 BIT WORDS OR B BIT BYTES) ARCLORDING TO THE

DESIGN SPECIFICATIONS FOR THE POPLI.

THE CONTROL SECTION SUPPLIES PRDEFINED SEQUENCES OF CONTROL

?&Eﬂgk 38;2 Lg TIVATE THE REQU IgED DATA Rg% ITIES HITHIN

TR PRATHS. IN THE KDL1-R THESE CONTROL

STORED IN A READ ONLY MEMORY (ROM) AND GENERATED BY Rsnnmc

E OF ROM WORDS FOR ERCH OPERATIGN TO BE

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

“DBGEAR” IS DESIGNED TO GENERATE ALL POSSIBLE MICROINSTRUCTION
SEQUENCES AND COMBINATIONS OF DATA AND CONTROL SIGNALS. THE

IR RCTGAR X RO
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6.2

MICROPROGRAMMING 7 LOGIC INFORMATION

-«nng’—:
——

ARLL OF THE TESTS DESIGNED TO TEST AND VERIFY R SPECIFIC INST-
# g NG R I'ﬁ BSE OF THE TEST. THIS HERDER PROVIDES THE
E }CIRN H RILE MICROPR ING AND LOGIC INFORMATION
THI SEC AND CONTENT

HIS INFORMATION AND SUGGESTS WAYS THAT THE TECHNICIAN
INFORMATION FORMAT:
VERIFIES THE OPERATION OF THE INSTRUCTION:

“DECB  1(SP)*

RUCTION OR LOGIC OPERRTION CONTRIN R MAINTENANCE HERDER IN THE
TIVE 10 T& *NSTRUCTION OR gOG% ;ON BEING TESTED.

e 10N DOCUMENT DESCRIBES THE

MRY USt IT TO ISOLRTE FAULTS TO THE FRILING MODULE OR IC.

THE MAINTENANCE HEADER SHOWN BELOW IS FOR THE TEST THRT

WHERE: 1)THE INITIAL CONTENTS OF THE STACK WORD 1S 000000

2)THE DEC (DECREMENT) MODIFIES THIS TO 177400 (DEC 00O BYTE)

HERDER:

:MICROPROGRAMMING # LOGIC INFORMATION

:ROM SEQ: [166,261,262, 267,237,270, 222, 253, 075, 374, 375,
o161'Fc 1,3,94,8

:ACT BUTS: 3710041100, 166 7 17[1661262,262 / 33(2661220,237
3412371220222 7 16(3741016.016

s EXEC: [222]ALUC=LHHHH : [375] D=177400

: CODES:: [25315PS=1, [27515PS=3 / N:C = 1000

sSYNC: B0OSJ2 (-) T = 4.0 USEC

:KEY SIG: K3-3 DM=6 L / K3-4 DEC !. 7 K3-6 BYTE INSTR H
K3-7 00D BYTE L

1) ROM SEQ ENTRIES:
THIS LISTS THE ROM ARDDRESS SEQUENC: THAT MUST BE GENERAT

£, i Sl T e 7 Bl Gl

WORDS UP TO THE BEGINNING OF THE NEXT FETCH THIS IS
THE SEQUENCE TFE TECHNICIAN SHOU'LD OBSERVE WHEN CLOCK-
ING THE POM USING THE KM-11 MAINTENANCE MODULE. IT ALSO
INCLUDES R LIST OF THE FLOW CHART NUMBERS TO REFER TO
TO OBTRIN THE DETRILS OF ERCH M1~ROWORD.

2) ACT BUTS (RCTIVE MICROBRANCH TESTS) ENTRIES:
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3) EXEC

HO3

THIS_IS A LIST OF ONE OR MORE ENTRIES THAT INDICATE
ALL THE MICROBRANCHES THAT OCCUR DURING THE SEQUENCE.
ERSH ENTRY CONSI?TSEOF FOUR QCTAL NUMBERS wiili ERCH
EPARATE ENTRY I LIMITED BY R /%, THE NO.S ARE
INTERPRETED RS FOLLOWS:

R)
B)
C)

tig OCTAL COOE OF THE

)
BRACKETS) INDICATES
WORD CONTAINING THE BUT
NOICATES THE ENCODING OF THE
<7:0>). THIS IS THE BASE
Y MAY NOT BE MODIFIED BY

T.

CATES THE RESULT OF THE
TION. BY COMPRRING THIS
ELD IT IS POSSIBLE TQ
OBRANCA _CONTROL SIGNALS
OBTAIN THE PROPER ROM

D)

ngOi l#'TH THE NE
RUT B RSSEATED T
SEQUENCE.

THE KEY TO GENERATING THE PROPER MICROINSTRUCTION
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
RCTIVE 10 GENERARTE THE PROPER ROM SEQUENCE.

FOR EXRMPLE THE ENTRY: 37(0041100,166

INDICATES THAT THE BUT37 IN LOC_ 004 MUST MODIFY THE
ROM RDORESS IN SUCH A WAY THAT THE 100 (NEXT FIELD)
GETS CHANGED TQ A 166. THIS MEANS THAT WE MUST SOME-
HOW “OR™ IN R 066 WITH THE BASE ADDRESS OF 100. THIS
IS DONE BY GENERRTING THE FOLLOWING CONTROL SIGNALS:

K3-2 BUBCS, BUBCY, BUBC2, AND BUBCI

ALL _OF THESE SIGMNALS 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 CONTARINING THE BUTJ?.

SINCE OVER 50% OF THE LOGIC FRULTS THAT CAN OCCUR

IN THE KD11-R WILL MANIFEST THEMSELVES BY CAUSING

AN _INCORRECT ROM SEQUENCE TO BE GENERATED, THIS
INFORMATION PROVIDES THE TECHNICIAN WITH A CONVENIENT
g;gs}ING POINT TO PROCEED TO ISOLATE THE FARULTY COMP-

OOMO N
D—~D

ENTRIES:
THESE ENTRIES DESCRIBE TWO IMPORTANT MICROWORDS.

R) THE WORD THRT EXECUTES THE INSTRUCTION
B) THE WORD WHERE THE RESULT MAY BE OBSERVED
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6.3

103

IN THE DRTR DISPLAY ON THE CONSOLE

THE FIRST ENTRY INCLUDES A ROM ADDRESS THAT CONTRINS
THE MICROINSTRUCTION THAT EXECUTES THE INSTRUCTION
AND INCLUDES THE REQUIRED STATE OF THE ALU CONTRIL
SIGNALS TO PERFORM T CORRECT OPERATION OhN THE ORTA
RS DESCRIBED BELOW:

ALUC = ALU M,S5¢3:0) = LHHHH
WHICH MEANS THE LOGIC LEVELS SHOWN BELOW MUST EXIST:

K3-8 ALUM L

K3-8 RLUS3 H
K3-8 ALUSE H
K3-8 ALUS] H
K3-8 ALUSC H

THE SECOND ENTRY SPECIFIES THE ROM RDDRESS WHERE THE
RES?LT ES DASPLRYED IN THE_CONSOLE ?R SISPLRY

IN THE LE SHOWN WITH THE RCM R

DATR DISPLAY ON THE CONSOLE SHOULD CONTARIN 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 RPPLICRB%E IT ALSO SPECIFIES HOW THE CODES
SHOULD APPEAR RFTER THE INSTRUCTION. IN THE EXAMPLE:

N:C = 1000 MEANS THE THE "N BIT IS SET AND
THE “Z°,"V", AND “C" BITS ARE CLERR.

S) SYNC ENTRIES:

THIS INFORHRTION CONTRINS R BRCKBORRD PIN NO. THAT

TR TCCER &LOPE. () TRATLING EOQE 70 LSE.”aND TRE . -

APPROXIMATE szn NG OF THE HORIZONT éaEEP LENGTH.
TH s msun S THAT WHEN LOOPING ON A TEST, ONLY

INTEREST (THE TEST INSTRucrbe) IS
oxsquvso THIS MINIMIZES THE POSSIBILITY OF LOOKING
AT SIINALS AT THE “WRONG TIME™.

b) KEY SIGNALS:

THIS ENTRY CONTRINS A LIST OF UNI SIGNALS THAT

MUST BE ACTIVATED TO PROPERLY EXECUTE THE OPERATION
UNDER TEST. THIS RLSO HELPS TO POINT THE TECHNICIAN

TO THE KEY FUNCTIONAL AREARS OF LOGIC IN THE PRINT SETS.

r‘:bH

KMI1 MRINTENANCE MOOULE

R. PURPOSE
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THE KM11 MAINTENANCE MODULE OPTION PROVIDES THE TECH-
NICIAN WITH R MECHANISM FOR SINGLE CLOCKING THE KD1l-R MICRO-
PROGRAM. IT ALLOWS HIM TO VERIFY THAT THE PROPER ROM SEQUENCES
RRE BEING GENERATED AND ALSO TO “FREEZE™ THE ROM AT ANY ADDORESS
AND CHECK THE CONTROL AND DATA PATH SIGNALS THAT ShIULD BE
ACTIVE FOR THE PARTICULAR MICROWORD BEING INVESTIGATED.

8. BASIC COMPONENTS

1. W30 SINGLE HEIGHT MODULE THAT CONTAINS THE IND-
ICATOR DRIVERS FO THE W131 AND ALSO DOUBLES RS
R MOCJLE EXTENDER FOR THE W131. WHEN INSTALLED
IT PLUGS INTQ SLOT "F1” IN THE KDll1-R BACK-
PLANE WHICH IS PREWIRED TO RCCEPT THE KMI1.

2. W13l SINGLE HEIGHT MODULE THAT CONTRINS THE INDICATOR
LAM 5 CONTROL SWITCHES WITH FILTERS. IT
PLUGS INTO THE W130 WHEN INSTALLED.

3. KD11-R OVERLAY (5509081-0-12)

R PLASTIC ETCHED OVERLAY THAT DEFINES THE IND-
ICRTORS AND SWITCHES ON THE W13l.

C. INDICATORS
PUPP<08:00> NDICATOR LAMPS THAT DISPLAY THE CONTENTS
PUPP_(PRST MICROPROGRAM POINTER), THEY
ATE THE ADORESS OF THE MICROWORD THAT IS
NTILY STORED IN THE "UREG™ (THIS WORD IS
UTED ON THE NEXT CLOCK PULSE)

ND

ICATOR LAMPS THAT DISPLAY THE CONTENTS
“UPP™ (MICROPROGRAM POINTER).THEY IND-
RDDRESS OF THE MICROWORD THAT IS
Y BEING RERD OUT OF THE ROM. THIS
IS LOADED INTO THE UREG ON THE NEXT
K THE CONTENTS OF THE UPP GETS TRANS-
FERRED INTO THE PUPP.

(T,N:C> FIVE INDICATORS THAT DISPLAY THE STRTE OF THE
FOLLOWING PSW FLAGS:

“N* BIT .
=Z* BIT
“v* BIT
“C* BIT

MSYN A SINGLE INDICATOR THAT DISPLARYS THE STATE Of
BUS MRSTER SYNC.

SSYN R SINGLE INDICATOR THAT DISPLAYS THE STRTE OF
BUS SLAVE SYNC.

=z
B

I

K
Zoh

z goy
(%

PRCoN
SDBB2 M

BUPP<(08:00) )

N

SaME,
28°A
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NOTE:
THE STATE OF ALL iNDICATOR LAMPS IS
DEFINED RS FOLLOWS:
"ON" (1), RSSERTEC, ACTIVE
“"OFF*  (0), NEGRTED, "INARCTIVE
D. SWITCHES
MCLK ENRE WHEN RCTIVE THIS SWITCH DISABLES THE INTERNAL

PROCESSOR CLOCK AND RLLOWS TOGGLING R MARINT
ENTANCE CLOCK USING THE *MCLK™ SKITCH.

MCLK KWheN ACTIVATED (ON-OFF SEQUENCE) THIS SWITCH
GENERATES ONE CLOCK PULSE TO THE KDIL1-A.

MSTOP WHEN ﬂCB& THIS SWITCH ENABLES TURNING OFF THE

PROCESS OCK WHEN THE CONTENTS Of BUPP(8:0»
MATCHES THE ADDRESS CONTAINED IN SR¢8:0> IN
THE CONSOLE SHITCH REGISTER. WHEN THE CLOCK
STOPS, THE CONTENTS OF THE ROM RDORESS SELECT-
ED BY SR<8:0> IS STORED IN THE “UREG® AND THE
RODRESS ITSELF CONTRINED IN THE "PUPP™.

NOTE :

ALL SWITCHES ARE
TOWARD THE INDICA
AN “ARROW" ETCHED ON

E. TYPICAL OPERATING PROCEDURES
1. INSTALLATION

A) TURN OFF ALL POWER TO THE KD!1-A

B) SLIDE OUT THE KD11-R FROM THE CRBINET

C) OPEN THE HINGED COVER ON THE LEFT SIDE

D) PLUG THE W130 INTO SLOT

E) PLUG THE W13! INTO THE H130 (WITH OVERLRY RTTACHED)

39639 3 9 9 % X CAUT T ONE 3368 3 3% 3 % 3

INSURE THART THE HINGED COVER IS SECURED PROPERLY TOQ PREVENT
IT FROM SWINGING FORWARD AND SHORTING THE PRINTED CIRCUIT
ETCH ON THE BACK OF THE W13l.

D) PLACE ALL THREE SWITCHES ON THE W13l TO “OFF"
E) TURN ON THE KD11-R POMER AND LOARD AND START
THE “DBKDARAR™ DIAGNOSTIC.

2. OPERARTION

R} ESTRBLISH

A PE LOOP ON THE FAILING TEST
B) CONSULT THE

SCo
LISTING FOR THRT TEST TO DETERMINE




MRl . MACYLL 27(732)
DBGEAB.CMB

1728
1729
1730
1731
17

17

1734
1735

1738

1738

1740
1741

1749

SR

Pt Pt Bt Pt Pt Pt
FORIED

LO3

1S-0CT-76 14:58 PAGE 38

6.4

IF THE SCOPE SYNC INSTRUCTION IS A SET OR CLEAR
CONDITION CODES AND SET JP SR<8:0> ON THE
CONSOLE RS FOLLOMS:
%
l

RefBe:  RED
C) PLACE THE "MSTOP* SWITCH IN THE ACTIVE POSITION,
TH CK_SHOULD STOP AND FREEZE THE ROM WITH_ THE
QDEREE? OF THE Pl S? HICEOHBE USED TO FETCH THE
TARGET INSTRUCTION CONTRINED IN THE "UPP*™ REG.

D) PLACE THE “MCLK ENRB™ SWITCH ON AND THE “MSTOP®
SWITCH OFF.

£) NOW YOU ARE RERDY TO “TOGGLE” THROUGH THE ROM
SEQUENCE FOR THE TEST INSTRUCTION USING THE “MCLK"
SWITCH TO LOCATE AND ISOLATE THE FRILING MICROWORD.
EACH TIME THE “MCLK™ SWITCH IS TOGGLED THE CONTENTS
OF THE “BUPP” AND “PUPP™ INDICATORS SHOULD CHANGE
T0 INDICATE THE ROM SEQUENCE BEING GENERATED.
COMPRRE 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 IS CONTAINED ON THE K1 MODULE AND CONSISTS OF A COMP-
RRATOR CIRCUIT (K1-9 PRINT) THAT ALLOWS TWO UNIQUE LOGIC
SIGNALS TO BE GENERATED AS A FUNCTION OF THE ROM ADDRESS
CONTAINED IN THE “UPP*™ RND THE SETTING OF THE CONSOLE SWITCH
REGISTER SR¢8:0>.

EHEHEREDHERRRE

GR(8:> =---->% MATCH #-=-=) UPP MATCH H
¥ CIRCUIT =

BUPP(B:0>==)># #-=-=) P MATCH L
3636 36 36 36 36 36 36 36 36 36 36 36 3¢

UPP MATCH H THIS SIGNAL IS ASSERTED WHENEVER R MATCH OCCURS
BETWEEN THE CONTENTS OF THE “UPP* AND THE CONT-
ENTS OF SR¢8:0>. IT CAN BE OBSERVED ON BACK-
PLANE PIN COHLE AND IS USEFUL FOR DETERMINING
IF AND WHEN A SPECIFIC ROM WORD IS ACCESSED
DURING A PARTICULAR ROM SEQUENCE. IT MAY BE USED
AS R SCOPE SYNC TRIGGER OR RS R REFERENCE SIGNAL
FOR_INVESTIGATING RDDITIONAL CONTROL SIGNALS
THAT SHOULD OCCUR DURING A SPECIFIC MICROWORD.

P MATCH L THIS SIGNAL WORKS IN CONJUNCTION WITH THE
4STOP* SWITCH ON THE KM1l MARINTENANCE MODULE
TO STOP THE CLOCK AND "FREEZE™ THE ROM AT A
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1784 SPECIFIC ROM ADDRESS. AS DESCRIBED IN PARA.
1785 6.3 (E2), IT IS USEFUL FOR INITIALLY STOPPING
1786 THE ROM AT THE CORRECT POINT PRIOR TO SINGLE
1787 CLOCKING ROM SEQUENCES.
1788
1789

1730
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1791 7.0 FLOW CHARTS
i< = eecescecce-
1793 7.1 FUNCTIONAL FLOW
>’ essccecccvecacccss
1795
1?9; 33363 9353 3 3 3 3 36 3 3 34 3 3
179 # BRSIC *
1798 333 >% INSTRUCTION %
1799 ) # TESTS (BIT) #
1800 } 363636 3 3 96 36 36 36 36 3636 3 % % % %
1801
1802 I
1803 1 I
o [ P
#
188& } NSTRUCTI Ng
1807 I % TESTS (CIT) l)))))))V
1808 I 33636 36 36 36 96 96 3 3 3 36 3 36 36 96 3 v
1809 I v
1810 1 v
1811 1 I v
1812 I 3696 36 36 96 3 96 3 36 36 9 36 36 36 36 % % v
1813 1 # COMBINED * v
1814 I # INSTRUCTION % v
1815 1 # EXERCISERCIEX)%>>))>)»»V
1816 1 3636 36 36 36 36 96 3 3636 36 36 36 36 3 % % v
1.7 I 1 Vv
1818 1 1 Vv
1819 1 1 Vv
1820 1 B XI55 %% Vv
1821 1 ¥ END OF PASS #* Vv
1822 N % SERVICE #))O0V
1823 1 9696 36 3 3 6 6 36 36 36 96 36 36 94 6 % v
1824 1 I v
1825 1 I v
1826 T v
1827 3636 3636 36 36 36 36 36 36 36 36 36 38 36 3¢ 38
1828 # *
1829 # UTILITIES %
1830 ¥ #
1831 #4336 96 36 3636 36 3638 36 36 36 36 36 3 3
1832
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7.2 SUB-FUNCTIONAL FLOWS

R. BASIC INSTRUCTION TESTS SECTION

BREERERRRABERRIRR
# "BIT* STARTUP #
l SET UP STACK #

Pt Pt Pt P

POINTER AND &

l INIT FLAGS RND#

* COUNTERS, ¥

Iiilllll;i!ill!ii
I

T0001-T0006

RERERREREFPERE BB RER AR RER LR
% SIX BRSIC TESTS TO VERIFY THE #
% BNE,BEQ, AND BPL INSTRUCTIONS
¥ FOR'BOTH THE “1° AND "0" STRTE®
% OF THE =2* AND “N" FLAGS. ¥
ESEEREERREREE R EEEENEEENEEEEEREEEE

1
T0007-T0017 I
lili!ll!ili&!llillll!l!l!l!lillll

¥ NINE BRSIC TESTS OF THE MOV

CARRIRRARITELLFTLIECLORACE &

Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt et Pt P Pt Pt

% C MOVE INSTRUCTIONS AS :
859 ¥ m? ARE USED 7O CLEAR THE  #
8s0 % MISSED TEST TABLE. ¥

!l!lllilll!!lil!;llll!!lllll!lll!

BRI 03 00 0 R 300 0 0
l ROUTINE TO CLERR THE MISSED #

# TEST TRABLE - BEGIN FLAGGING *
# EACH TEST ENTERED STARTING #
# WITH 70020 #
330000030 0 0 36 06 0000 36 00 6 96 30 36 30 36 36 9 9638 96 6 36 3

T0020-T003S {
3000 0000 B IO I I B0 00 0 0 00 3

:EREIELERIS T DS
7 NGLERgsg BY THE
UTILITIE%OLTST ,COM, INC, DEC, CLR&

lilii!iilllﬁ!!*!!!ili!i*!iill!ll*

1
T0036-T0041 I
30 I I B I3 00 S

# FOUR BRSIC TESTS OF THE TSTB #

! INSTRUCTION FOR BOTH EVEN RND l
¥ 0DD ADORESSES.

llillll!lillllllllIl!ll!lllllliil

TO042
SO0 B I 3000 0 0

# BASIC TEST OF THE DECB INSTR- #

ISREEFRPRER

BERRIERRESITSNINS

- . - - . - — e on D A——— ¢ .5 Sum— - ——
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1689 # UCTION IN ADDRESS MODE & #
1890 # USING THE STACK POINTER. »
1831 PRARERFRERRRAARREERIFRFRAT RS CRERE

1832

- m -
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¥ LA A A A L e RS b e T

p—h.—h.-.—.—”.—..—.b.—.—..—..—'—..-.—.-.-.H.—.-.h-.—o.—-.—-.—-.—-.—-’-n.—-.—-.—.HQ—I.—-HH.‘H.-.’-.—Q_M‘-M’-.H.‘H’—.—’..H
[ =

SSEREEE

DO4

!

T0043-T0062 l
FRERERREEERRRRRRERRRRRRREEREEEE R
* ?IXTEEN BASIC TE?TBNTO VERIFY *
# THE MOVE INSTRUCTION IN THOSE #
FORMATS USED BY THE UTILITIES #
T I T T M e TR e Y

1
T00063-T0066 1
F 3 I
¥ FOUR BASIC TESTS OF THE COMP- #
# ARE INSTRUCTION IN THOSE FORM-#
% ATS USED BY THE UTILITIES ¥
B3I R

10067-T0074
4543 2355 3 38 S90 36 3 338 3 30 0 3 3648 3% S B 30 3 9 398 3
% SIX BRSIC TESTS OF THE LOGIC &
% INSTRUCTIONS (BIS ?xc.am AS *
% USED BY THE UTILItIES. ¥
!llilliili"i!ii?iliiiilillllllil
10075-T0076 {

REEEERRERE R EEEEREREEEEEEEEEEEE
% TWO BASIC TESTS OF THE ADD  *
% INSTRUCTIONS RS IT IS USED BY *
% THE UTILITIES. ¥
SEENEEREEEEREREREREEEEEEEEEREEEEE

I
10077-10103 I
33 HHHEHHEHHHHHE R RN
# FOUR BRSIC TESTS OF THE CMPB #
# INSTRUCTIONS USING BOTH EVEN #
& AND 000 ARDORESSES. ¥
SRR I R

T0104-T0123 {
300
# SIXTEEN BASIC TESTS OF THE  #
% MOVB INSTRUCTION USING BOTH
l EVEN AND 000 RODRESSES RND_IN #
L RODRESS MODES USED BY THE ;
l THE UTILITIES.
ll!il!ll!lllillll{lll!illilll!il!

T0124-10125

30000 B I R
% TWO TEST T0 VERIFY THE BRSIC l
% RTS/JSR INSTRUCTIONS RS USED

% IN THE UTILITIES. l
JHIR B SR R S R

10126-T0127
3B 6100000300000 00000 B 100030

# TWO BRSIC TESTS OF THE RTI %
# INSTRUCTION. ¥

T — - ———— - e - am
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1949 llllI!ll!i!li!ll;ll!lli!iilllll{l
1
1951
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5
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RERFRRRE L A S gl Spuifal ;

Pt Pt Pt Pt P Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Prnt Pt Pt Pt Pt Pt Prust PooS Pt P Pt P

3

—— — —— —— o ——— — — - —

FOY

T0130-70137
22T S22 TSRS S22 2L
¥ EIGHT BASIC TESTS OF THE VAR- *
# I0US TRAP TYPE INSTRUCTIONS #
¢ TO VERIFY THAT THE UTILITIES #
¥ CAN BE CALLED VIA THE TRAP
¥ MECHANISM. (IOT,TRAP.EMT. AND %
¥ RSVD INSTR AND 8us TIMEOUT &
# TRAPS) %
Y22 2232232223222 222L)

I
TO140-TO144 I
BRI R E AR
# FIVE BRSIC TESTS TO VERIFY THE#
& DL1] INTERFARCE USED TO REPORT #
# ERRORS. THE MRINTENANCE MODE #
% FEAT IS USED TO TURNRROUND #
% AND CHECK AN I'SALL 0'S #*
% SEQUENCE. *
lil!l!l!i!l&l!ii;iili!l!!i‘liliii

JAHHE I IO 3 3 33
# ENTER THE “CIT™ #
% SECTION ¥
REE IR RN R R
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ISR 25T 0000080 RES |

B

EESEE R SR

5

BBRABRER
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GO4

B. COMPREHENSIVE INSTRUCTION TESTS SECTION

333 3 3 3 3 3 5 3k o 3 %

% FROMN “BIT™ SEC#
!l!l!lii;ll!lllil

I
JE 00T 0TI 0D 0000000040330 000000 3 0 2
¥ START-UP ROU&&NE FOR THE “CIT"#
% (COMPREHENSIVE INSTRUCTION
# TESTS SECTION). ;Hg FOLLOWING:

E PERF RHEE.

1) SET UP REQUIRED VECTORS

2) CALL SUBROUTINE TO SET
BITS IN “OPTION™ TO IND-

*
¥
¥
¥
¥
ICATE INTERNAL OPTIONS &
FOUND ¥
¥
*
¥
¥
¥

i

PRINT PROGRAM NAME

PRINT OPTIONS FOUND
CLEAR THE PSW AND INIT-
THE “SCOPE LOOP™ RETURN
i I e e it s

1

TOI145-TO146 1

2232221232222 2 2R22322232 2323282
¥ THO QUICK VERIFY TESTS OF THE #
% BRSIC CONDITIONAL BRANCHES  #
¥ (BMI BEQ,BVS BCS) FOR BOTH  #
¥ THE %1% AND 20" STATE OF THE #
% PERTINENT PSH FLAG. 3
3336 36 3¢ 3 3 36 30 3 336 35 3 36 3% 36 3 3 3 3696 36 3 9% 3 9 3 2 3 % 3% 3%

1
T0147-70223 1
3900033303 S9H U000 3030330300 00 3 0
FORTY-FIVE LOGICRLLY SEQUENCED#
TESTS TO VERIFY ALL THE BRANCH#*
INSTRUCTIONS FOR ALL PERTIN- &

ONS
Lack. iesr TEaTe Focds o

THE BRANCH MICROROUTINES ON
FLOW CHART 7 AND THE BRANCH

# INSTR DECISION LOGIC ON THE

# KS-3 PRINT.

36969696 36 36 3698 36 06 3636 96 36 36 36 6 36 36 9636 34 36 6 36 3 38 34 90 3 3¢

T0224-10227

333 B I I
¥ TH;S? FOER TESTS VERIFY THE &
% SXT INSTR. IN 0. THEY &
% FOCUS ON THE (SXTxDMQ) MICRO- #

% ROUTINE ON FLOW CHART 8 #
Il&ilili!ili!l!l;i!lll!li!!lll!!*

LB B B B & F B 3
nLtw
gl N ot

LR B 8% & B 3 J

#
#
#
#
#*
¥
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HO4

70230-T0233 I
R RE R R R RS R E

I THESE FOUR TESTS VERIFY THE #

XT ‘"8555 &'4 ngge éxn-oﬁb) ¥

l HICROROUTINE ON FLOW CHART B #
& AND THE BUT33 IN ROM LOCATIONSH
% 260 RND 266 ON FLOW CHART 3 &
3330 B0 0 IO R

I
T0234-T023S I
3033601903309 00 30 30 000300000000 00 0 0 0
% TWO TESTS TO VERIFY THE SWRAB #
% INSTR. IN MODE O. THEY FOCUS #
¥ ON THE (SHRG*DP(J) HICROROUYII!&

% ON FLOW CHART
!il!llli*lliiiiil!!llll*lliilllll

I
T0236-10237 1
3003606 0333 I I B B 0 3
% TWO TESTS TO VERIFY THE SWAB #
% INSTR. IN MODE 1. THEY FOCUS #
% ON THE (SkAB) HICROROUTINE ON i
% FLOW CHART 9
li!i!il!ii*ilil!iii!li!li*ll!iii*

I
T0240-T0243 1
I e e it
¥ FOUR TESTS TO VERIFY THE NEG #
¥ INSTR. IN MODE O THAT FOCUS ON#
% THE (SOPMORE xDMOXNEG) MICRO-#
# ROUTINE ON FLOW CHART 7. ¥
B33 B I B I

]
T0244-T0247 )
B0 S SHEHEHHHHHHHEHHEHHE
% FOUR TESTS TO VERIFY THE NEG #
% INSTRUCTION IN MODE | THAT  #
% FOCUS ON THE [(SWAB+SOPMORE) #
¥ #-DMOXNEG] MICROROUTINE ON  #

# FLOW CHART 9. %
40303030 0006 00 00 3 96 0000 30 343 636 38 38 36 36 3 9648 36 3 36 34 3 3 B

I

102S0-10273 I
R
¥ TWENTY TESTS THAT VERIFY THE *
% ROR/ASR INSTRUCTIONS THAT ¥
¥FOCUS ON THE (ROTSHF) MICRO- &
l ROUTINES ON FLO4 CHART 9. BOTH#
WORD AND BYTE O~ERRTIONS RRE #

l TESTED FOR BOTh EVEN AND ODD #
# RDDRESSES. *

li!i*i*!ilﬂi*!!;!il!il*l!l!il!l!
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104

70274-T0323 l
SIS U303 R 3

: 5&{"&* FOUR TESTS r§27 g;né;v '
* THAN % ?Lgug nsé"asn ROR, OR #
* INP. THE? rocﬂs oN THE MODE O *
# CASE nuo*ogs nxcnoaourgng
(sopnoae #-NEG) ON FLOW
*!lil!l!*!*l!i!i*i*!lli!!iilili*

T0324-T0353

F RT3 00030 06 00 936 36 30 36 06 2 36 3
# TWENTY FOUR TESTS SIMILAR TO #
# THE PREVIOUS GROUP EXCEPT %
* THEY HANDLE THE NON MODE O #
# CASE FOCUSING ON THE (SOPMORE #*
% +SKHRB) #-NEG*-DMO MICROROUTINE *
* ON FLOW CHART 9 *
36309698 346 96 36 90 36 SH96 06 36 36 636 30 36 96 36 36 36 38 36 4696 36 34 3 3 3 3¢

I
T0354-T0370 {
3303300 B IS 03 B B S
% THIRTEEN TESTS USING THE CLR #
% AND NEG INSTRUCTIONS TO VERIFY#
% THE BYTE MICROROQUTINES THRT  #
% SUPPORT SINGLE OPERAND INSTR- #
% UCTIONS FOR BOTH EVEN AND 00D i

# RDDRESS CASES.
i!illilliilliill!llll!lli&lllilil

I
T0371-TOM17 I
3636063606 I 000 I 3303 33
% TWENTY THREE TESTS THRT USE #
% THE RDD INSTRUCTION TO VERIFY #
% THE SOURCE AND DESTINATION  #

! MICROBRRANCHES ON FLOW CHARTS #
% 2 AND 3. *

112222323222, 22222222223 222 232222

)
T0420-T0427 1
3630360600033 00 3T 0300030 0 0
# EIGHT TESTS THAT VERIFY THE %
% XOR INSTRUCTION FOR BOTH THE #

% MODE O AND 1 CASES. ¥
39033 BT B 303033

I
TO430-TO44M I
s e it et
% THIRTEEN TESTS THAT VERIFY THE#
# MICROWORDS UNIQUE TO THE SUB- #
# TRACT INSTR, FOCUSING ON ROM #
# LOCATIONS 363,370, AND 365. &
ERERERE R R R

I

e e e e
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JO4

TO4Y4S-T04S2 )

3000 BRI B R S S R R
# SIX TESTS USING THE NEG INSTR-#
% TO VERIFY FETCH TO DESTINATION#®
# MICROBRANCHES FOR SINGLE QPER-#
% ERRND INSTRUCTIONS USING DM2 #
& THRU DM7, ¥
B33 I I I I R R

I
TO4S53-T0S36 1
993 00 90 38 0090 98 S0 38 06 38 3 90 3 46 0 3 3% 3 98 38 3 96 3 3 9 3¢ 3 %
® FIFTY TWO MOVE INSTRUCTION *
Rr e ST
; gl Ml
® ALL HICRBRRNCHES ENTERING RAND

& EXITING THIS SHEET.
I e I T i i i)

[

10537-10602 I

2122222 STLIS RS ET L
% THIRTY SIX TESTS THAT VERIFY #
# THE BIS,BIC,BIT, AND CMP INSTR#
% UCTIONS IN ALL SOURCE AND DEST#*
# MODE COMBINATIONS FOR WORD OPS#
RRERERBERAERUERREEEERSEEEEEEEEEEE

)
T0603-T0616 )
B33 I R
¥ TWELVE TESTS THRT USE THE BIS #
% INSTRUCTION TO VERIFY THE *
# BYTE MICROROUTINES THRT SUPP- #
% DOUBLE OPERAND INSTRUCTIONS
# FOR BOTH THE EVEN AND 00D CASE#
I I e L T YT

T0617-T06I4 }

B I IR I I
# FOURTEEN TESTS THRT VERIFY THE®
% JMP HIPROUTINES ON FLOW CHART !
¥ S AND ALL NI CROBRQNCHES WITH- *

& WITHIN i(SE ROUTINES. ¥
BEERHEEHERHE R SRR

I
T0635-T0647 I
33 HHHE
% TEN TESTS TQ VERIFY THE JSR #
# MICROUTINE ON FLOW CHART S AND#
¥ ALL MICROBRANCHES INTO THIS #
¥ ROUTINE. #
B0 00 6000 0000600000600 330000030000

T0647-T0654 i

003 T 00T 000 00030000 00000
# SIX TESTS TO VERIFY THE S0B #
# INSTRUCTION FOCUSING ON THE
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2138 % MICROROUTINES ON FLOW CHRRT 7 #
2199 & BOTH THE BRANCH AND NO BRANCH #*
2ed0 * CASES ARE TESTED. *

2201 1222222223222 2222222222222
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2203
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LO4

T06S5-T06SH I

B3 333 00400 0300
% TWO TESTS TO VERIFY THE RTS #
% MICROROUTINE ON FLOW CHART & #
B30I S R

1
10657-T0660 1
3396000030000 3 3
¥ TWO TESTS TO VERIFY THE RTT #
# MICRORQUTINE ON FLOW CHART & #
I T i e el

[
T06b1-T0662 I
JH AN LRAEERE
% TWO TESTS TO VERIFY THE MARK #
% MICROROUTINE ON FLOW CHART S5 #
i e T i st

)
T0663-T0667 I
B339SR0 09 0 0003
% FIVE TESTS TO VERIFY THE INT- #
% EGRITY OF THE KWll-L LINE ¥
% CLOCK OPTION. THESE TESTS RRE *
¥ SKIPPED IF THE KWlI-L IS NOT #
¥ INSTALLED. *
306309 JE I S 00039 I B 003

1
T0670-T0673 1
363636 36 3 3 36 3 36 36 3636 36 3 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 38 36 3¢ 3¢
¥ 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 FLOW*
# CHART 6. #
33636 36 96 96 96 36 36 36 3636 36 36 6 3 98 36 36 36 36 36 38 36 o 3 3 3 3 36 36 3 36

[
T0674-10715 I
30030363036 060 R 0000363030 3333
% EIGHTEEN TESTS THAT VERIFY THEX
& PRIORITY ARBITRATION LOGIC  *
% FOR _BR REQUESTS. THEY FOCUS #
% ON THE SERVICE AND TRAP MICRO-#
% ROUTINES ON FLOW CHRRTS 10 AND#
% 6. SEVERAL OF THESE TESTS MARY #
# BE SKIPPED IF THE KW1l-L IS ¥

% NOT INSTALLED. *
liililiiliii!iii;iiili!ilii*i*i!!
I
33T I 333

¥ GO TO “IEX™ #
% SECTION ¥
336 696 96 36 36 38 3 3 9 96 3¢ 36 % % %
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2256
gggg C. COMBINED INSTRUCTION EXERCISER TEST SECTION
2259 33 3 33 3 3 30 90 3 3 3 3 % %
2260 ® “IEX" ENTRY =
gesl !iil!i!i?!l!*i!ii
22b3 10716 I
c2oby 3636 36 9 36 38 96 38 36 36 636 6 96 36 96 36 36 36 36 3698 3636 3 3 96 3 3 3 34 3
226S ¥ TEST TO VERIFY THAT THE "BPT™ #
22bb % INSTRUCTION CRUSES A TRAP TO *
ceb? ¥ THE VECTOR AT LOC. 1M *
gggg !*i**i**i!l*ii*i;i*!l*il*iiii*l**
ec70 T0717-T0734 I
ee?l F 333063 336 3606 3 3606 36396 36 30 36 36 96 36 38 36 3 36 36 36 3 2 3 %
2272 % FOURTEEN TESTS TO VERIFY THAT #*
2273 # THE STACK OVERFLOW (BOTH RED #*
2274 ¥ AND YELLOW ZONE) MECHANISM AND#*
22?5 % THE ODD RDDRESS TRAP MECHANISM#*
2276 #FUNCTION PROPERLY FOR ALL CASESH
e27? # OF 0DD ADDR. ERRORS AND STRCK !
2278 % OVERFLOM.
2279 *i!ii!i**!i*i**!;!*l!!!*ii*i*!i*i
2281 T0735-T0736 1
2282 !!*!l!!l!!il!iii*l*i!**!i!!ii!l!! N
2283 # TWO TESTS TO VERIFY THAT THE #
2284 ¥ JMP AND JSR CAUSE AN ILLEGAL #
228S # INSTRUCTION TRAP TO THE VECTOR#*
2286 # AT LOCATION 4 WHEN ENCODED IN i
2287 ¥ ADDRESS MODE O.
%ggg l!!l!illllili!i!;!!l!!!!iiii!l!i!
2290 T0737-T0740 I
2291 363036 0030 3606 06 00 3600 96 36 36 06 96 136 30 36 36 36 36 06 36 36 36 36 36 ¢ 6
2292 ¥ TWO TESTS TO VERIFY THE BUS #
2293 # TIMEOUT AND “T* BIT TRAP #
2294 # MECHANISH, *
Sggg !ili!l!!l!ll!ll!}!!iil!!!i!!!!!ll
2297 TO741-T0743 I
2298 933036 06 06 36 96 96 6 36 36 36 36 06 96 96 96 36 06 36 36 36 3638 36 36 34 36 3 6 %
2299 # THREE TESTS TO VERIFY THAT R #
2300 % “RED” ZONE TRAP IS SPRUNG IF *
2301 i AN ATTEMPT IS MADE TO PUSH *
2302 % INTO THE PSW,SR, OR SLR USING *
2303 ¥ R, 10743 1S 'CONDITIONAL ON
2304 # WETHER THE KJ11-R OPTION IS *
2305 % INSTALLED OR NOT. *

2306 !i!lili!l!l*lil!;l!*l*!*!l*l*li*!
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NO4

TO744-T0754 [
FHRR AR I IS 033 R 33T 3

g A o
NI et
uPERRTION ¥
!!!i*ti!!lli!l!!l!l!!il!!)*!l!!*!

I
107S5-T1007 [
I R
¥ TWENTY SEVEN TESTS THAT USE  #
# THE “T" BIT TRAP TO VERIFY  #
% THAT ALL MICROWORDS ENCODED  #
% WITH A "BUT SERVICE™ CRUSE  #
% A MICROBRANCH TO THE SERVICE ¥
% MICROROUTINE.
l*i!!il!iiliilil!li!ilillill!lil*

1

T1010-T1015 I
3 363638 3 36 30 3 3t 36 3 3¢ 3 9 3 3 3 3 3 3 3 3% 3% 3 % 3 % 3% % % % % %
* SIX ALU/DATA PATH TESTS THAT #
% VERIFY THE ALU OPERATION FOR #
% ALL POSSIBLE BIT INPUT COMBIN-#
¥ ATIONS FOR THE ADD,SUB,AND, OR, *
¥ AND LOGICAL runcvlbns USING 'x
' THE ADD,SUB,BIS,BIC,INC,AND
¥ DEC INSYRUCYIONS IN'vARlOUS *
¥ COMBINATIONS. ¥
*l*!l**l!i*llll!;*l!i!*!!!!**!i*i

I
B30 3N 3
¥ GO TO END OF #

¥ PASS SERVICE #*
EREXREREEEEEEEEEE
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BOS

7.3 FUNCTIONAL TEST FLOWS

ERERERERREEES
TN: # *
# TEST *
# SETUP #
IYIINNORN: & %
illi!i;*llli!
I

I
FERERRRFERFEE
# TEST ¥
IN: :INSTRUCTION:
llil!l;llllll

& VERIFY &
B35 0N

) ]
1
ERR?R NO ERROR

I
S

EN: # HALT #
BREEEEREE

)
CCCOOOeeeed

)
I

I

1

I

1

)

1

I

I

)

I 1
% R REREEE RS
I

%

CONT%NUE

)

I

I

I

I

)

=l Pl D=t o P P O P [ )

ERERABREREEER
# GO TO NEXTH
# TEST *
YTy T iL132L]

¥E§TT§8T ENTgE 5& RALWAYS TAGGED “TN™ WHERE “N™ IS THE
THE TEST INSTRUCTION IS ﬂLHﬂYS TRGGED “IN".
RROR HAL

THE E
THE RETURN Pon& FOR }?oo%nc IS mvs TAGGED "RN".
If THAN ONE VERIFICATION IS gnoe IN A SINGLE
TEST THE ENTRIES TO SUBSEQUENT CHECKS ARE TAGGED
“aN" . “BN"

1F MORE THAN GNE ERROR HALT IS INCLUDED, SUBSEGUENT
ERROR HALTS ARE TAGGED: “EIN*, “E2N". ESN®, ETC.
WHEN AN ERROR HALT OCCURS THE' CONSOLE ADDRESS AND
DATR DISPLAYS CONVEY THE FOLLOWING INFORMATION:

m
-
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240l
g40e RDORESS DISPLAY: ADDRESS + 2 OF THE
43 LOCATION CONTAINING
g:gg THE “HALT"
406 DATA DISPLAY: TEST NUMBER
2407

s:gg 8) TO ESTABLISH A CONTINUQUS SCOPE LOOP THE HALY INSTRUCTION
MUST BE REPLACED WITH A “000400" (BR .+2) BEFORE

2410 DEPRESSING “CONTINUE™.

g4ll

c4le

2413

-
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DBGE

g:{g B. CCMPREMENSIVE INSTRUCTION TEST STRUCTURE
2416 ERREERARFRRERAREE
e9l1? ON-§: # SCOPE BNDNHIIHIMIMIMNY
S:IB FRERERBRRREEERBRE 1

19 I
5080 %
e4ae HRRERRRERREEREEEYE }
e4el IN; # B
o # TEST SET-UP # )| I
2425 »)3233»)3))))RN: # % I 1

26 I FI BB R 1 1
eve? % 1 I
428 1 )
2429 I 3 S 0 0 1 1
2y30 I IN: # TEST INSTRUCT.® 1 I
g:gé { l!lllll!;!lll{ll! LO?P I%T

{ )
2433 I b I I
4™ 1 EREREEHEEEEERERE R I 1
23S 1 # VERIFICATION # LY I
2436 1 360608 36 30 B30 56 36 00 94 3 3 3 1 I
437 1 1 1 I 1
2438 1 1 1M ) 1
2439 I FRULT 1 I I
Frant) 1 1 NO FRULT B33 03I
1 1 HEHERRER I # SCOPE LOOP =

2 1 EN: *ERRORX# I # UTILITY *
2443 1 FRERRERE ) FERERREEREEEEEEEE
R SW0S=1 1 I I
o44S 1 1 I I I
o4b 1 (EMT) I I I
24?7 1 I 1 I I
2448 ] << ) 1 I
Frany) 1 I ) I 1
2450 1 JH36 30303696 36 36 3 36 30 36 36 36 34 36 & 1 I 1
Susi T<Cccc<(x ERROR SERVICE # 1 I I
2452 # ROUTINE ¥ I I ){
2453 ) CEXXEXLE ¥ 1 I I
o454 I REREREREERUERREES 1 1 1
2455 SW1S=1] ) . I 1 I
2456 I I>> SWi3=1 »»] I 1
2457 I 1 g I I 1
o458 & HALY # I I NO LOOP
2459 HEFEREREH SW13=0 1 1 1
2460 RA(CONT) BB(CONT) CC(CONT) DD EE(CONT)
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a4bl RR(CONT) BB(CONT) CC(CONT) DD EE(CONT)
avbe 1 1 1 I 1
i X I ) 1 1 1
by 1 EFEEEEEREEREREE4E 1
§§E§ 1 # OTR AND PRINT # 1 i I
1 & ROUTINES # ){
Fa Y4 1 9098 3 0 38 46 3 38 9 98 36 38 9 38 3% 3 1 (10T)
24b8 DEPRESS 1
£ coRTicE !
g% 1222222992599 > ¢
o lh! 96 3630 3896 3 94 9 S0 00 10 36 0
75 ON: #  SCOPE £€5))))33>3>)9»
2'4% 2963335 36 5046 36 2098 408 2 S8
2478 L eeeeeeeeeeecece
g479 I
2480 HEHEHEEEEEREEEE R EE
248l TN+1: # TEST SET-UP #
g:gg # FOR NEXT TEST#
2484 LOOP = [SW1Y4=1)+{ITCOUNT NOT ZERO)®PASCNT>0)+[SH10=1%#(RO)=TST8]

248s
2486 ) NO LOOP = [SW14=0%ITCOUNT=0] + [PASCNT=0]

S -
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7.4

FOS

CORE MEMORY MRP

0G0000

000200

001000

003000
T0001:

CITST:

TOIMS:

T071S:

ENOPS:

Iil!iill**!ll**li*!!i!!li!!!!lli!

%

(RLL UNUgES VEC?%&S LORDED #

i WITH STANDARD POPLL T ¥
: CRTCHER) :
346 00 3090 30 06 00 06 3600 36 38 038 3 6 36 08 46 00 0 36 06 6 0630 00 94 90 3
# MOV 8£3000,PC #
33000 03T 06 30 0 000 000 0600 S
# #
: PROCESSOR STACK ARER :
!ii!!iilillﬁii;g!ill!il!ll!!l!lil
#*

# (BRSIC CENTRAL PROCESSOR 3
* TESTS) *
36363036 36 638 36 96 30 636 38 48 306 6 36 96 96 3 06 36 98 8 4 9 3 06 3 3
# “BIT™ START-UP CODE #
FEREE T T T 3000 0 008 3606 06 36 06 06 36 36 06 96 3
* *
: “BIT* :
¥ BASIC INSTRUCTION TESTS *
: (100[10]) TESTS) :
RERRFEEREERREREREREEEERERRRER % EE
* ¥
: “CIT* INITIALIZATION :
F3 000 3 3096 06 363 96 96 3606 30 06 90 96 06 06 36 3 3 96 3 3 3 3 9 %
# #
¥ “clr #
% *
# COMPREHENSIVE INSTRUCTION #
% TEETS #
: (360[10] TESTS) :
33636303090 30 0006 3136 3636 36 36 90 90 o6 06 098 36 36 36 36 36 30 9 36 % 36 3%
¥ #
: “IEX™ :
¥ COMBINED INSTRUCYION ¥
¥ EXERCISER TESTS *
: (6S[10] TESTS) :

30 0630038 30 30 38 B30 3 00 360006 0 3 38 06 36 9 36 3 3 38 6 3 38 3 3 o

% #
: END OF PRSS SERVICE :

S HHHHHENHEHHHHHHEHRHEE
% ¥
% UTILITIES AND MISCELLANEOUS #
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2543 #  SUBROUTINES #

oS4 ¥ #
2645 FRRERFEREERRRRERFERERRRRSERR AR EE
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HOS

1222232232 2222 L2222 eRdtsdlss]

OPTION: # %
* CONSTANTS, FLARGS, AND %
% VARIABLES ¥
R Ry %ol S0 000300030 036 32 33
S8ELL: # e #
# RECIL MESTAGES ¥
% %
% *
BRI ERNERNE ST 5 0 NBRIEEEEEERIREEEEER
OBUF : #
: COMMON DARTAR STRJUCTURES :
¥ ¥

1222222222222 2IR 2222222223222 21
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105

PRGE &l

8.0 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 SEG-
UENTIALLY BY TEST NO. WTTH A BRIEF DESCRIPTION OF THE FUNCTION
OF ERCH TEST. THE LEFT HAND COLUMN CONTRINS LINE NUMBERS THAT
E?g%%ééﬂTE RAPIDLY LOCATING ANY PARTICULAR TEST KWITHIN THE

3
.ENRBLE ABS
.=0

o SERF IR I I3 I 30 96 306 36 3 90 36 36 8 J6 98 48 36 36 98 36 36 6 36 38 3 36 3 636 36 38 96 36 36 3 96 38 9 96 38 36 98 38 46 9F 3 36 3 3 36 6 3 3% 3 3 3% %

.SBTTL STANDARD POP11 “TRAP CRTCHER™

o SR II I3 390 3 3030 3F 08 38 36 30 98 36 98 9 36 3 98 6 36 3F 36 3 3 36 6 3% 96 36 96 3% 96 98 96 9 36 9 36 3 36 0 38 96 6 38 36 3 3 36 30 3% 96 960 6 36 ¥ 3 o 3%

;WHEN THE PROGRAM IS LOADED, LOCATIONS 000000-000776 (VECTOR AREA)
:GET LORDED WITH THE STANDARD PDP11 “TRAP CATCHER™. THE FIRST HORD
:IN EACH VeCTOR (NEW PC) IS SET UP TO POINT TO THE SECOND WORD

WHICH
RIS By HL e IR T TR R TED, To00 O IR 1o

:POINT TO AN APPROPRIATE SERVICE ROUTINE WILL CAUSE THE PROGRAM TO HALT.
SAETER THE HALT THE FOLLOWING ERROR INFORMATION IS AVAILABLE FOR
;DETAILED ERROR ANALYSIS BY THE SERVICE TECHNICIAN:

; RDORESS DISPLAY- V44 - WHERE "V* IS THE VECTOR THE
; TRAP OR INTR. TRAPPED T
; DATA DISPLAY- NUMBER OF THE TEST BEING EXECUTED WHEN
; THE TRAP WAS SPRUNG.

; CONTENTS OF THE SP- MEMORY RDDRESS CONTAINING THE CONTENTS
;OF THE PC WHEN THE TRAP WRS SPRUNG

;" TRAP CRTEHER” HALT ?ONS DERED ;2 EEOEQTRSTROPH} ERRORS THAT
:NORMALLY PRECLUDE C NTINU AN FROM THE POINT OF THE
:ERROR. THE PROGRAM MUST B RESTQRTED OR PROPER MODIFICATIONS MADE
:BASED ON THE ANALYSIS OF THE ERROR INFORMATION.

. 42
HAL”

:AFTER EXECUTION OF THE BRSIC INSTRUCTION TESTS AND BEFORE THE COM-
:PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
:T0 THE BUS ERROR SERVICE ROUTINE AT =BERR:* WITH R PRIORITY OF 7

.42
HALT

;AFTER EXECUTION OF THE BARSIC INSTRUCTION TESTS AND BEFORE THE COM-
:PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
:T0 THE RSVD INSTR. TRAP SERVICE ROUTINE AT “RSERR:* WITH A PRIORITY OF 7
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cbl9

00Cgo10
000012
0003J1M
000C16

000022

000012
000C00
00C01E
0C0000

00002
0C000

000026
000300

041032
000900

000042

e

000072
000076

§

e

JO5
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:RFTER EXECUTION OF THE BASIC INSTRUCTION TESTS AND BEFORE THE COM-
; PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
; TO THE SCOPE SERVICE ROUTINE AT “SCOPEB:* WITH A PRIORITY OF 0

. 42
HALT

;RFTER EXECUTION OF THE BASIC INSTRUCTION TESTS AND BEFORE THE COM-
s PREMENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
:T0 THE POWER FRIL SERVICE ROUTINE AT ~POWN:* WITH A PRIORITY OF 7

. +2
HALT

;AFTER EXECUTION OF THE BRSIC INSTRUCTION TESTS AND BEFORE THE COM-
; PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
; TO THE ERROR SERVICE ROUTINE AT “ERRB:™ WITH A PRIORITY OF D

.42
HALT

+AFTER EXECUTION OF THE BASIC INSTRUCTION TESTS AND BEFORE THE COM-
s PREHENSIVE INSTRUCTION TESTS, THE VECTOR BELOW IS SET UP TO POINT
;7O THE PRINT SERVICE ROUTINE AT "PRINT:* WITH R PRIORITY OF O
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STANDRRD PDPII1 “TRAP CATCHER™
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mmaa
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8388833858883333338888888

KR
BLLE

;GO START UP AT LOC. 3000

83000, PC

i
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i
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STANDRRD PDP11 *TRAP CATCHER"
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¢
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2843
2844
2845

$343

000640
000642

STANDARRD POPLl "TRAP CRTCHER"

000000
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.+
HALT
.+2
HALT
.42
HALT

NOS
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NIN, WYL 230732) 1S-0CT-Th 14:58  PAGE 67
DBERB. (M8 STRNDARD POPII “TRAP CATCHER™
ggg_é IR 22 2222 el el sl ittt it s alsliatsdsdialatioslatisstlelisssds
2833 : PROGRAM DEF INITIONS
28%289‘4 H llll!!l!l!!iilill!li!l!!l!!!iiill!i!llll!liilfli!!!l*i!iliil!f!i!i!ii
g% :GENERAL REGISTER DEFINITIONS
2838 000000 RO = %0
2899 00000) Rl = %l
290 000302 R2 = %2
2301 000203 R3 = %3
2302 00000 RY = %4
2903 000005 RS = %5
2304 000206 P = 7
mEQOS 000007 PC = %7
2307 ;DEFINITIONS FOR KD11-R PROCESSOR STATUS WORD AND CONSOLE SWITCH REGISTER
2329 177520 SR = 177570 ; CONSOLE SWITCH REG. RDOR
g0 177776 PSW = 177776 iPROCESSOR STATUS REG. AODR
g3le ;DEFINITIONS FCR CONSOLE SWITCH REG. - BIT POSITIONS
2314 100000 SWIS = 100000
2915 040000 SWid = D40000
2916 020000 SWi3 = 020000
2317 010000 SWi2 = 010000
2918 004000 5411 = 004000
2319 002000 W10 = 002000
&30 001000 w09 = 001000
24822 ;10T USED TO CALL “SCOPE™ LOOP UTILITY
quauaas 0000CH SCOPE = 10T
g3 ;EMT USED TO CALL “ERROR" SERVICE ROUTINE
2328 104000 ERROR=ENT ;PRINT B COLUMNS
2329 104001 RRORL = EMT+1 sPRINT COLUMN 1 ONLY
| 2930 104002 ERRORS=EMTso IPRINT COLUMNS 1 AND 2
2931 104003 ERRORI = EMT+3 sPRINT COLUMNS 1,2,3
2932 104004 ERRORY = ENT+4 tPRINT COLUMNS 1.2°3,4
2433 104005 ERRORS = ENT+5 }PRINT COLUMNS 1,2.3'4,5
29 104006 ERRORD = EMT+b iPRINT COLLMNS 1,2,3,4,5,6
2935 104607 ERROR7 = EMT+? SPRINT COLUMNS 1,2.3,4,5,6,7
| a7 ;TRAP USED TO CALL THE PRINT UTILITY
z massqi 104400 TYPE = TRAP
! 17754 LKCSR= 177546 ;KM11-L LINE CLOCK ADDRESS
}
| 83 ;RODRESS RSSIGNMENTS FOR DL11 CONSOLE TERMINAL INTERFACE
f A 177560 RCSR=177560 sRCVR, CONTROL / STATUS FEG, ADDRESS
2% 177562 ROBR = 177562 tRECEIVER DATA BUFFER REG. RDOR.

e o Y o
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DBaERB.CM8 STANDRRD POPL1 “TRAP CATCHER"
2347 - 177564 XLSR = 17756M ; TRANSMITTER CONTROL ~ STATUS REG. ACOR
2348 177566 XDBR = 177566 ; TRANSMIT DATA BUFFER REG. ADDR.
e ak, 00:000 .=1000

532? 001030 STACKL=C01000 ; TOF OF STACK FOR LOWER TESTS
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DB3ERB.CMB STANDRRD PDP1]1 “TRAP CRTCHER"

D06

1111100117701/ 0777777

1" =BCPT™ TESTS 7
$/1171177777777707777777

$ RRRRERRERARRREFREEREERRENREAREEEREREERSRRERERERESRERRRREXRFRRARRERLD

.SBTTL BTOOL “BR™ TEST -POSITIVE OFFSE?

2221222322222 2222323222222 222 222222212 2222328232122 222223222 222222

;s MICROPROGRAMMING 7 LOGIC INFORMATION
+ROM SEQ:
+ACT BUTS:

+EXEC:
; CODES:
:SYNC:

<KEY SIG:

BT00!:
(10,0}

BR
HALT

[111,340,341,016) FC 1,7
3710041100,111 7 16[3401016,016
[341JALUC=LHLLH :{01610=001004
N/R / N:C=0000
N/R T=1.76 USEC
KS-3 BR INSTR L 7 K5-3 TRUE BR L 7 K3-3 SM=0 L 7 K3-3 IR(14:12)=0 L
BT002 ; TEST THE BR FORWARD
;B8R FAILED TO LORD PC PROPERLY
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E06

IR A2 21 sl g2 el atisdeld st ilatstisleidsldessslidzzissizeslitel2lild

.SBTTL BTO02 “BR™ TEST - NEGATIVE OFFSET
IR ITII T T e p e e T P e A R R e PR R A R A A R AR 2R TR TSR AN 1

; MICROPROGRAMMING / LOGIC INFORMATION

0B83ERB.CHB BT0OO! "BR™ TEST -POSITIVE OFFSET
2378 :
2979

9511 ;

2982
€983
2984 sROM SEQ:
€38S
2986 sRCT BUTS:
2387
2388 ;EXEC:
2389
2930 +CODES:
29s!
2932 :SYNC:
2343
29N ;KEY SIG:
295
23% 001004 000402 BYOC2: BR
€998 001006 000403 RO02: BR
%5113 001010 000000 EXD02: HALT
3002 0010ie 000775 1002: BR
3004 001014 000000 E2002: HALT
3005

(111,340,341,016] FC 1,7

37(0041100,111 7 1603401016,016

[341]ARLUC=LHLLH :[0161D=001006

N/R / N:C=0000

N/R T=1.76 USEC

KS-3 BR INSTR L 7 KS-3 TRUE BR L 7 K3-3 SM=0 L 7 K3-3 IR(14:12)=0 L

1002 ;GO TO TEST INSTRUCTION
BTOO3 ;GO TO NEXT TEST

;JUST IN CASE
ROO2 ; TEST THE BR - NEG. OFFSET

;BR FRILED WITH NEG. OFFSET
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BT002 “BR™ TEST - NEGATIVE OFFSET

RRERARERRESERERERERRRRRRARRARRRRNRRRER AL RERREEREFERREREREREET T RER

-SBTTL BTOO3 "BRSIC COND. BR™ TEST - FLAGS CLEARED
AR e T e e e T T L A L T e e Ay TRy e R a2 d e o d s

; MICROPROGRAMMING # LOGIC INFORMATION (BMI,BEQ,BVS)

+ROM SEQ: (110,347,016]1 FC 1,7
:ACT BUTS: 37(0041100,110 7 16[1101016,016
;EXEC: NO BRANCH
: CODES: N/R / N:C=0000
;SYNC: N/R T=1.4 USEC
:KEY SIG: KS-3 BR INSTR L 7 (BMI)K3-3 SM=0 L / (BEQ)K3-3 SM=1 L 7 (BVS)K3-3 SM=2 L
: (BMI,BVS)K3-4 IRIS L
BT003: BMI E0G3 :BR IF "N™ SEY
BEG E0OQ3 :BR IF =2~ SET
BVS EOO3 :BR IF =V= SET
BCC BTOO4 :BR IF =C* CLEAR
E003: HALT ;ERROR - ONE OF THE RBOVE BR’S FRILED
:0R THE FLAGS FRILED TO CLEAR ON “START"
BR 87003 :LOCK ON HARD ERROR
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87003 "BRSIC COND. BR™ TEST - FLAGS CLEARED

M8
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14:58 PARGE

GO6

o BRI I IR I3 003906 33 3638 98 30 30 3 36 30 3 96 36 30 96 38 36 06 90 38 96 3 38 30 30 3 30 38 3 36