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RBSTRACT

Perace % FOBTS PEIGER 0 RLAG EET oo
THEY CONSIST OF 237(8) INDIVIDUAL TESTS DESIGNED

SFQBEI?E? ETSCT ﬂTmT 10 IDENTHEFY *gg*g EEEL

PARTITIONED INTO TWO smuo-nLous PROGRAMS AS DESCRIBED BELOK.
A. BASIC INSTRUCTION TESTS

DEFPA CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
TESTS DESIGNED TO VERIFY THE mrecam OF THOSE INSTRUCTIONS,
LOGIC OPERATIONS, AND DATA PATHS USED BY THE MORE COMPLEX
INSTRUCTICNS SUCH RS MULTIPLY sw DIVIDE.

8. MULTIPLY-DIVIDE-AND ROM TESTS
PR THE °°"5‘¥'§L$‘; M&‘%&&x&%ﬁ&é‘ mgT?us
Locnrngﬁ mrrﬁcvzm: BEEN EETE ' 'mc' is LRST TEST IS

IFY "DISHLE INTERRUPT™ BIT IN THE
CONTROL STORE OF THE
UPON DETECTION OF A LOGIC FAULT AN “ERROR SERVICE" ROUTINE

%emc‘x'rﬁnoev% TKT%%"%%?"& m.sc&éﬂmms
SR o, eIt S ‘*ssmxr%mgg"ﬁ“é"

OPERATOR ACTIVATING A SWITCH, SUCH RS ™
C. IMPORTANT NOTE

TI'EERRMREPNTSI TI‘ESEPROGRMSMEBRSEIJLPONTI-E
PREVIUJS TESTS ARE TLESS AND THAT

FRUL
POINT ran.ua: IN THE PROCESSOR.
m S rzaug"fm?‘r E}m R HE PRCGRAMS

IN semznés n-: ERROR MESSAGE
mv NOT as vm.

REQUIREMENTS

2

ESUIPMENT

PDP 11/45,55, OR 70 Pnocsssoa WITH OPERATORS CONSOLE
LA30 OR EGUIVALENT TERMINAL, A KWil-L OR KW1l-P OR EQUIVALENT
CLOCK, AND AN FP11-C n.omxhc POINT PROCESSOR.
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v

- STORAGE

BOTH DEFPA AND DEFPB REQUIRE 16K OF MEMORY TC LORD ANC RUN.
FRELIMINARY PROGRAMS

mn
.
W

BOTH PROG®AMS REQUIRE THE CPU CLUSTER AND 1BK OF MEMORY
70 BE WURKING PROPERLY. DEFPE REQUIRES THRT DEFPR HAS
RUN SUCCESSFULLY.

3. LORDING PROCEDURE

FOR A PDP 11/45 OR 55 SYSTEM THE PROGRAMS WILL BE ON PAPER
TRPE.BEEFPR WILL CONSIST OF TWO TAPES. BOTH THESE TAPES
MUST LOADED TO RUN THE PROGRAM.

FOR A PDP 11,70 SYSTEM THE PROGRAMS WILL BE SUPPLIED ON
THE DIAGNOSTIC gsgaﬂ. REFER TO THE XXDP OPERATING MANUAL
FOR FURTHER INF TION.

4. STARTING PROCEDURE

e —— . S ———— . S~ ————.

8.1 CONTROL SWITCH SETTINGS

SEE SECTION S.1.
4.2 PROGRAM AND OPERATOR ACTION

L NTO MEMORY (SEE SECTION 3)

L SS .
SET SWITCHES (SEE SECTION 5.1)
TART

¥ (S) WILL LOOP AND AN END OF PRSS
MESSAGE WILL BE TYPED EVERY PRSS.

MEWNu-—-
* s s 8 @

RS2SR SRR EER B 3a Jatl i 3o a N h F R - BB Jirin £ wr
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5.2

5.2.1

5.2.2

s.2.3

5.2.M

5.2.5
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OPERATING PROCEDURE

THE SWITCH SETTINGS ARE:
SW«1S=1 ... HRLT ON ERROR

SW«l¥r=1 ... LOOP ON NT TEST

SWe1=1 ... IN-IIBIT ERROR TYPE OUTS

Sﬂzi%;=i --- SR MEMORY MANRGEMENT TESTS (DEFPB ONLY)
dpat 1o r’a ' &u’%ﬁ“ RROR

SW(=1 ... OR_(ERROR COUNT IN DISPLAY REGISTER)

SW<gr=1 ... LOOP ou TEST IN SW’S¢7:0>

SW<B>=0 ... LOAD MICRO-BRERK REGISTER WITH SW’S(7:0>
SUBROUTINE RBSTRACTS

SCOPE

THIS SUBROUTINE CALL (VIR AN IOT INSTRUCTION) IS
BETWEEN ERCH TEST. IT RECORDS THE STARTING ADDRE
EACH TEST IN LOCATION "SLPADR™ AND “SLPERR™ AS IT

NG ENTERED. IT ALSO CONTROLS TEST ITTERATION, AND LOOPING.

THIS SUBROUTINE CALL (VIA A EMT INSTRUCTION: IS USED
REPORT ALL ERRORS. (REFER TO B)

TRAP CRTCHER

LOCRTTON mm*o cgggmucs IS %g&p ERON LOCATION 0 T0

114 UNEXPECTED TRFPS WILL HALT' m THE DEVICE
TRAP vscroa +a mw vecrom m ADDRESS DISPLAY LIGHTS)

SPURIOUS TRAP CATCHER

THERE ARE THREE ROUTINES TO MANDLE UNEXPECTED TRAPS TO
Locmous Y (CPU ;n‘aon 114 (PARITY ERROR), AND 244
mr noﬁnc;mmnsnomrtsscs
ER (PC) OF THE ERROR CALL
mc) n-g pc AT u-: gg or THE TRAP (PCOFTRP), AND
APPROPRIATE ERROR REGISTER

TRAP
R OF SUBROUTINES ARE CALLED BY THE TRAP_INSTRUCTICN.

A _NUMBER
FOLLOHING ARE THE CALLS USED AND THE LABEL OF THE STARTING
ADDRESS OF THE SUBROUTINES.

S.2.5.1 TYPE (STYPE)
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RUUTINE TO TYPE AN ASCII STRING ON THE TTY.

THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS RFTER
A LINE FEED.

§.2.5.2 TYPOC (STYPOC)

ROUTINE TO CONVERT A 16-BIT BINARY NUMBER TO A &-DIGIT
OCTAL NUMBER AND TYPE IT.

$.2.5.3 FL20 ($FL20)

ROUTINE TO CONVERT A 32-BIT FLOATING POINT NUMBER TQ
A 13-DIGIT OCTAL ASCIZ NUMBER IN THE FOLLOWING FORMAT:

W XXX YYY 222222

&
A

SIGN BIT

B-BIT EXPONENT (RIGHT JUSTIFIED)
FRACTION BITS <57:51> (RIGHT JUSTIFIED)
FRACTION BITS <50:3%>

€.2.5.4 FLD20 (SFLD20)

ROUTINE TO CONVERT A 64-BIT FLORTING POINT NUMBER TO
A 26-DIGIT OCTAL ASCIZ NUMBER IN THE FOLLOWING FORMAT:

U VW WK XXXXXX YYYYYY 222222

N<XEX
nunn

WHERE

U = SIGN B

W= T NT (RI TIFIED)

W= EEEETIS§93N§S ¢ 7 ET) {H§GHT JUSTIFIED)
X = FRACTION BITS <50

Y = FRACTION BITS <34 1

Z = FRACTION BITS «<18:03

§.2.5.5 TYPDS (STYPDS)

ROUTINE TO CONVERT R | BIT BINRRY NUMBER TO A S-DIGIT
Sl DECIMAL NUMBE IT.

S.2.6 POWER DOWN AND UP

THI ou Cﬂhb (VIR A POHER DOHN) SRVES THE GENERAL PURPOSE
% ?ggg RN&NESH 5 POWER IS RESTORED A MESSAGE
S TYPED AND THE CURRENT TEST HILL RESTRRT

S.2.7 CLOCK HANDLER

IN DEFPA THIS ROUTINE SETS UP THE LINE CLOCK TO INTERRUPT
XACTLT ONE CLOCK PERIOD

THE CENTRAL PROCE
AFTER THE ROUTINE IS EXITED.

IN DEFPB THIS ROUTINE HANDLES THE CLOCK INTERRUPTS AND
Egg;EngNTHE NUMBER OF SECONDS THAT THE ROM TEST IS

4
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5.3

OPERATCOR ACTION

NEITHER PROGRAM REQUIRES OPERATOR INTERVENTICN.
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ERROR HALTS AND DESCRIPTION

THE FOLLOWING DESCRIPTION PERTAINS TO ACT11 AND STAND-ALONE
OPERATION.

N AN ERROR IS ENCOUNTERED ALL _TO THE

EEEOR ROUTINE I HEBE RNER Hﬁoﬁ MESSAGE PERTRINING
HE ERROR W D. ERCH ERROR

IYPE OUT Hth CONTR N THE FOLLOWING:

2. R Dﬂ HERDER

3. A DATA STRING

THE mm gmm uxkn. conmm AT A n%umun THE ERROR PC
AND T SOME CA EXPECTED AND ACTUAL
vnuzs OF A REGISTER nns ALSO mcwoeo

FLOATING POINT DRTR IS TYPED IN THE FORMAT SHOWN IN
5.2.5.3 OR 5.2.5.4

REFER TO THE LISTING UNDER SERRTB FOR THE TYPES OF ERRORS
THAT CAN OCCUR.

ERROR RECOVERY

SW¢15:9>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO TO
THE START OF THE NEXT TEST AFTER THE MESSAGE
1S TYPED R FEW TESTS ARE DIVIDED INTO
SECTIONS. _IN THESE TESTS AN ERROR WILL CAUSE
EXECUTION TO GO TO THE NEXT SECTION.

SW(15>=1 - AFTER THE ERROR MESSAGE HAS BEEN TYPED THE PROGRAM
WIL. HALT. PRESSING THE CONSOLE CONTINUE WILL
CRUSE THE PROGRAM TO CONTINUE RS IF SW¢15>=0.

RESTRICTIONS

STARTING RESTRICTIONS

THE USER SHOULD ENSURE THAT EITHER A LINE CLOCK OR A
PROGRAMMABLE CLOCK IS INSTALLED TO OBTAIN MAXIMUM

TEST EFFECTIVENESS.

IF A LINE CLOCK IS NOT INSTALLED A_MESSAGE IS TYPED (ON FIRST

PASS) AND THE PROGRAM CONTINUES WITH THE NEXT TEST.

OPERATING RESTRICTIONS
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MiSCELLANEOUS

EXECUTION TIME

A. DEFPA

THE FIRST PASS TAKES APPROXIMATELY S SECONDS.
ALL SUBSEQUENT PASSES TAKE APPROXIMATELY 2 MINUTES.

B. DEFPB

THE FIRST PASS TAKES APPROXIMATELY 30 SECONDS.
ALL SUBSEQUENT PASSES TAKE APPROXIMATELY S0 SECONDS.

STACK POINTER

THE STACK IS INITIALLY SET TO 1100.
PASS COUNT

THE PROGRAM MAKES ONE PRSS FOR EACH END OF PASS MESSAGE.
THE END OF PASS MESSRGE DESCRIBES THE TOTAL NUMBER OF
PASSES COMPLETED AND THE TOTAL NUMBER OF ERRORS SINCE

THE LAST END OF PRSS MESSAGE.

ITERATIONS

THE FIRST S OF THE PROGRAMS WILL AUTOMATICALLY INHIBIT
Ig§58¥z§"S?R%LL QUENT PASSES WILL PERFORM FULL,

( CIMAL) ITERATIONS.

SPECIAL REGISTERS

NONE
T-BIT TRAPPING

NONE

e ey
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OSCILLOSCOPE SYNC POINTS

SW¢8>=0 CAUSES SHITGES (7: 0) 10 BE LOQDE INTO THE MICRO-
AK REGISTER IN SP HE_SCOPE
ERRCR ROUTINES. bl'IEN TIE FPP GOES THROUGH THE ROM STATE

SELECTED BY SWITC SE IS GENERARTED AND IS
AVAILABLE ON TI‘E“%K Pg‘f N:

DOSB2 (DB2 ON SLOT S)

SINCE csnmm TESTS uss TI-E mcno-mnp FEATURE FOR FAULT
TSOLATION. THE MICRO-MATCH SYNC ROM STATE CANNOT BE SELECTED
FROM THE éuncrﬁs TI-IERE uxu. BE A DEFAULT ROM ADDRESS

SYNC PULSE DEFINED IN THE HEADER FOR THOSE TESTS.

A-BRANCH, NO-MEM BRANCH, AND ADX ROM TESTS

AR BrinCE, Ao B Fns T 108k o eI dhel TECTED.
THESE TESTS ARE ALSO USED TO VERIFY THE OPERATION OF

“DSI” BIT IN THE FPP CONTROL STORE THIS IS DONE BY URNI
THE CLOCK ON (TO CAUSE INTERRUPTS) AND LOOPING ON THESE TESTS.

DEFFI.I.TS TO A 30 SECOND LOOP ON THESE TESTS.

THE PROGRAM
IF THIS TIME NEEDS TO BE CHANGED, LOCATION "TIMES™ IN THE
ggmocmr AGS AREA CAN BE CHANGED Y0 THE DESIRED NUMBER OF

"HIB? %Drzsr ARE BEING LOOPED ON, THE SECOND COUNT
HIGH BYTE OF THE DATA LIGHTS.

ACT11 AND APT11 COMPATABILITY

LOCATION 46 COHT AINS THE ADDRESS OF “SENDRD™ FOR THE
ACT11 SEQUENCE TRBLE.

LOCATION 44 CONTRINS THE ADDRESS OF "SRPTHDR™ FOR

npm COMPATABILITY. THE ENVIRONMENT TABLE, MAIL BOX
AND COMMUNICATIONS ROUTINE ARE ALSO INCLUDED.

PROGRAM DESCRIPTION

FOLLOWING IS R DESCRIPTION OF EACH TEST OF THE PROGRAM.
THE TITLE OF THE TEST INDICATES THE FUNCTION BEING TESTED
AND THE NARRATIVE DESCRIBES THE SPECIFIC FAULTS THAT THE
PROGRAM IS LOOKING FOR.

———— ey
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4e

&0

187
198
el2
361
448
462
478

487
496

509
520
S8l
764
1477
4343
434S
4355
8459
5543

TRBLE OF CONTENTS
E 3222323332323 232y
OPERATIONAL SWITCH SETTINGS
BASIC DEFINITIONS
CACHE REGISTER DEFINITIONS
CPU REGISTER DEFINITIONS
MEMORY MANAGEMENT DEFINITIONS
UNIBUS MAP REGISTER DEFINITIONS
FLORTING POINT REGISTER DEFINITIONS
FLOATING POINT STATUS BIT DEFINITIONS
FLOATING POINT EXCEPTION CODE DEFINITIONS
FLOATING POINT VECTOR DEFINITION
TRAP CATCHER
STARTING ADDRESS(ES)
ACT11 HOOKS
COMMON TRGS
APT MAILBOX-ETABLE
ERROR POINTER TABLE
APT PRRAMETER BLOCK

A-BRANCH AND ADX ROM EXERCISER

CLOCK HANDLER
END OF PASS ROUTINE
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0P 11-45/55/70 FP11-C DIAGNOSTIC PART 2
(I, Soe,
5532  SCOPE HANDLER ROUTINE
SeeS  ERROR HANDLER ROUTINE
5727  CONVERT FLOATING BINARRY TO OCTAL RSCIZ
5793  CONVERT FLOATING DOUBLE BINRRY TO OCTAL ASCIZ
5851  ROUTINE TO START THE LINE CLOCK
5381  MUL SHIFT ENCODER ROM CONVERT ROUTINE
5944  SAVE AND RESTORE RO-RS ROUTINES
5930  TYPE ROUTINE
8070  APT COMMUNICATIONS ROUTINE
B129  ERROR MESSAGE TYPEOUT ROUTINE
6274  BINARY TO OCTAL (RSCII) AND TYPE
6352  CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
§420  DOUBLE LENGTH BINARY TO OCTAL RSCII CONVERT ROUTINE
6460  UNEXPECTED TRAP TO 4 ROUTINE
6474  UNEXPECTED TRAP TO 114 ROUTINE
§489  UNEXPECTED TRAP TO 244 ROUTINE
§497  TRAP DECODER
8514  TRAP TABLE
6532  POWER DOWN AND UP ROUTINES
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COPYRIGHMT (C) FE Y 21,197¢
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MAYNARD, MASS. 017%SH4

PROGRAM BY DONALD W. MONROE
THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC
PACKAGE (MAINDEC-11-D2QRC-B2},NOV 21, 197S.

PR EEFF AR ERERERRRERER R R AR R AR PR R R AR R R R RN RRRRRR R IR F AN

OPERATIONAL SWITCH SETTINGS
FREREEEEREREERFRE R RRERRERREERRERE R AR R R RN R R R R AR AR R R R RS

47

SWITCH USE
1S HALT ON ERROR
14 LOOP ON TEST
13 INHIBIT TYPEOUTS
i R e
T BN
;. LOOP ON ERROR
8 LOOP ON TEST IN SWR¢7:0>
8=0 LOAD MICRO BREAK WITH SWR<7:0»

FRERFHEEFEREERBHEEFHHHEEE R R R R 44
BASIC DEFINITIONS

FEEERREE R R R R R R R R R R R
b2 INITIAL ADDRESS OF THE STACK POINTER x¥% 1100 *#*
77 MISCELLANEOUS DEFINITIONS

83 GENERAL PURPOSE REGISTER DEFINITIONS

104  PRIORITY LEVEL DEFINITIONS
114  “SWITCH REGISTER™ SWITCH DEFINITIONS
142  DATA BIT DEFINITIONS (BITOO TO BITIS!
170 BASIC "CPU" TRAP VECTOR RDDRESSES
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187

198

2ie

361

e e o . e ——

ERRFEERERRER R AR R AR R RN R R R RS RRRE PR R R RSP R AP RS RF RIS A RRR RS2
CACHE  REGISTER DEFINITIONS

EFEREERREE R R R R R R R R R RS A RN E R R R RIS AR R R AR AR RS R4
FRFEERRERR R R R R R AR AR RN RS R R RN RIS 4 4
CPU REGISTER DEFINITIONS

FREREREREERER R R R R R R AR AR AR R R I AP R R R R I RRRRIRI IR A S 4
FEERFEEFEERRREEE R R RRRRERR R R R R R R AR AR RRRRRRRFFRRRRRR RS

MEMORY MANAGEMENT DEFINITIONS
FEEEEEERERBHHHE R R R R R R R R R R AR RRRRRE S 12

215  MEMORY MANRGEMENT STATUS REGISTER RDDRESSES
226  USER "I" PAGE DESCRIPTOR REGISTERS

237  USER "D" PAGE DESCRIPTOR REGISTORS

248  USER "I" PAGE ADDRESS REGISTERS

259  USER "D" PAGE ADDRESS REGISTERS

270 SUPERVISOR "I* PAGE DESCRIPTOR REGISTERS
281 SUPERVISOR “D™ PAGE DESCRIPTOR REGISTERS
292  SUPERVISOR “I" PAGE ADDRESS REGISTERS
303  SUPERVISOR “D" PAGE ADDRESS REGISTERS
314  KERNEL "I* PRGE DESCRIPTOR REGISTERS
325  KERMNEL "D PAGE DESCRIPTOR REGISTERS
33  KERNEL "I PAGE RDDRESS REGISTERS

3v7 KERNEL "D" PAGE ARDDRESS REGISTERS

FREEEBEFERFREREEERREFEEEEREEREERERRRFREEFREEERRERRRERRERRRRERRER

UNIBUS MAP REGISTER DEFINITIONS
B EEHEHEEEHHHHEEHEHHEEE R R R R

364 THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX®
THE UPPER & BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX’
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g;g PCP11-4E/55/7C FP11-C DIAGNOSTIC PART 2
FEREREERERER R R SRR R R AR R R AR R RIS A IR R R R R ARSI IR PR AR AR R0 424

448 FLORTING POINT REGISTER DEFINITIONS
FFRERERERERRR R RN R R R RN R R R R R R AR R AR AP RERRRRARIFRRS 2

-
T

EEEEEREEERERE R R R R R R R R R R R R R AR SRS ER R R AR AR SRR RRRF A AR RAS

462 FLORTING POINT STATUS BIT DEFINITIONS
FEEREREEEEREEE R R R R R R R R R R R AR R R R AR RRRA RS54

FREREEERRFRRERRRRREERRERRELREERERERRRHRRRRFRREERRF AR REFARARER 20 H

FAZERES

e 478 FLOATING POINT EXCEPTION CODE DEFINITIONS
;1 P Ty R e e T e it it ia 22224222222 2222232322 2323222322233
71 R EREEEERE RN R R R AR R R R R R AR RRRRRRFE LR AR IR R R AR R E LR R RRERES
71% 487 FLOATING POINT VECTOR DEFINITION
;iﬂ EREEREEEEE R R R R R R R R R R R RN ERRRF AR R R R REF R AR E AR R AR RFEE
71E EEEEREEREEEEEEEEERRERRRRRRERE RS ERRER R R R LR RE LR R R R R LR ERR RN
7%5 43E TRAP CATCHER
ZIB BEEFEEEREFRERFEEEREERRRRFEREEEERREF R RERERRERF LR R RRE AR RERE RS
{
7 439 LOCRTIONS FROM 4 - 776 CONTRIN A *™.+2 HALT"

3 gkhugﬂg§zgo CATCH ILLEGAL TRAPS BND INT&RRUPTS
; LOCATION O CONTRINS O TO CATCH IMPROPERLY LORDED VECTORS
7 FEEEFRERFEERRRREREEERREEEFRRRRRERERERFEREREERRER R R EFREERRRERRRE
7N 506 STARTING ADDRESS(ES)
Z EEEREEEREEREREEEERRRERRREERREREREEREEREREERRRRRRRRREREREFEEERRE R R

FEREERBEFRRERRERERRERERREERRRRRREEERRRREEREERERRERFERERERRRRRLEEE

€09 ACT11 HOOKS
FEEERFFHRHEFRRFHHHEHREHEER R ERRRRERRRERIREEFFRRERERRR RN ERRRE

EREBEFRRRBERREFERERREEFRERRERFEREERRRFRERRRRER XL RRERERFRFERERER

COMMON TAGS
EEREFEREEEFREEREREREREREFRERERRRRERERREREERERRRRRRRERERREERERERER

523 THIS TABLE CONTRINS VARIOUS COMMON STORAGE LOCATIONS
USED IN THE PROGRAM.

SIS NNN NN
&

WEH
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Sel

764

1477

EEREEER R R R R R R R R R R RS R AR AR R AR R AR R R R R RS R RN R AR R 2RS¥

APT MAILBOX-ETABLE
FFEERFEEERRRERERRERR R R R P RERFRRR AR RR AR R ERFRR R RN R A RE AR R AR

€00 BITS 15-11=CPU TYPE
11/04=01,11/05=02,11/23=C3, 11/40
11/70-05 PDQ=07,G=10
T 10=REAL_TIME CLOCK
T 9=FLOATING POINT PROCESSCR
8= MANAGEMENT

FRFFEEFREERBEERFRRFREFREEFREFRERRR R RRRERRERRERRERERERR RN E R R

ERROR POINTER TRBLE
FEEREFHEFEREEREERRFERRER R R ERERERRRHRF R

766 Tzés TABLE CONTRINS THE INFORMATION FOR EACH ERROR THAT CAN OCCU
ORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
TION 217;%‘"415 N@R Imsg&ris WHICH ITE.H IN Tg TABLE I

0
NOTEE ERCH ITEM IN THE TRBLE CONTRINS 4 POINTERS EXPLRINED RS
772 EM ; ;POINTS TO THE ERROR MESSAGE
DH ,,POINTS T0 THE DATA HEADER
0T ,, POINTS TO THE DATA
DF :;POINTS TC THE DATA FORMAT

!ll!!lll!l!!!ii!lillllill!!liillllliiiilliiIll!llllliill{iiilllil

APT PARAMETER BLOCK
FRERFEFRFRIRIRERERREREEERR R

1563 TEST 1 MULF*MO*(DST=0)#*-(SRC=0)

1565 THE A OR NO-MEM ROMS COULD FRIL. THE ONLY OTHER POSSIBL
FAILURES WOULD BE ROM STATE 350 OR THE 4F1 BRANCH.
IF THE YF1 BRANCH FRILS THE ACD+! WILL ALSO BE CLERRED.
FPU ROM FLOW - 30, &1, 350, 35!

160e TEST 2 MULF¥-MO#-(DST=0)#(SRC=0)

THE ONLY THING THAT SHOULD FAIL IN THIS TEST IS THE R
BRANCH OR THE ADX ROMS OR STATE 34M.

FPU ROM FLOW - 11, 130, b1, 344, 35I
1635 TEST 3 MULF¥-MO*IMM(DST=0)#*(SRC=0)

THE ONLY THING THAT SHOULD FAIL IN THIS TEST IS THE RDX
ROM OR STATE 354.

FPU ROM FLOW - 11, 131, b1, 3S4, 35l
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1628 TEST 4 MULF¥SWR#ADD

TH#S TEST ENSURES THAT ROM STRTES Bl 3"|0 233 RND 112
THE SC AND SHIFT CONTROL PR

? NOT srugx #omrg OR&RH. m/oxv %ﬁ; ;'! T sm.

R RN I T o

TO ENSURE THE OTHER FUNCTIONS ARE WORKING PROPERLY.

VTIEIE TOG‘T Di §HIF

AL
TSHIFTOF?INTI'EQR

wun

93 PLPI1-45/5

1677

O_FRMA AS A HIGH CR S NOT
UTION WILL GO TO STRTE lle

R aeEte eic et =l ta ate S N R
»
A
3
%
o
7S
=
AR

NOULE Wtue—-0O

IF FRHL MP msuo DOES NBT 80 LOW, THE AR WILL END
UP WITH 0.01 IT INSTERD
NOTE: SECTION 1 OF THIS TEST DOES NOT RLLOH Sk

4RSS
TO BE LOADED INTO THE MICROBRERK FOR S

1768 TEST S MULF¥SWR¥SUB

THIS TEST ENSURES THAT FRHL MPY/DIV ADD (1) L GOES HIGH
WHEN FRHK STRING IS HIGH. THIS SIGNAL CAUSES FRMH_ FORCE
HPY/DIV SUB TO GO LOW FORCING THE FALU TO DO A SUBTRACT.

SECTION 2 OF THIS TEST MICRO-TRAPS ON STATE 117 TO CHECK
THAT FRHK MPY SIGN EXTEND GOES HIGH. IF THIS TRAP DO
PSKTJ;TE’C(I:LI% THEN FRHK E108 PIN 1 & 13 ARE NOT GOING HIGHM I

1861 TEST & LOGIC TEST OF FRHK MUL SWR¥FD(D)

TH S TE?T Cﬁk? THE LOG%EST&!T ¢ %%E m;m 890

El
mn E115.  THEY ARE TESTED BY SETTING A MICRO-TRAP ON TH
-SWR ROM STATE THAT WOULD BE ENTERED IF THE LOG

I
IN CERTRIN CARSES THE TRAP_MAY OCCUR AFTER THE FI
THRU THE 2F2 BRANCH. IN THESE CASES THE QR WILL
TO ENSURE THE CORRECT DRTA.

NOTE:  SYNC POINT NOT SELECTABLE. DEFAULT=116

e b patP-aP—s Pt p-ap-ah =

B R RRR B RORTRRERIRENT

w
£
£

e ——— e e 2o
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g:_ﬁ. 1870 TEST 7 MULF (.S#1)

qg THIS TEST MULTIPLIES 1 BY 0.5 TO ENSURE THAT ALL THE
4 ROM SIGNALS IN STATES 116, 110, AND 72 F..INCTION PROPERLY

FPU ROM FLOW - 1i, 131, &1, 340, 233, ll2, 3(lle}, lIC,
1339 TEST 10 MULF (.111...1#1)

THIS TEST CHECKS ROM STATE 1ll.

FPU ROM FLOW - 11, 130, B!, 340, 233, ll2, 113, 301172,
c027 TEST 11 HIGH ORDER MUL SHIFT ENCODER ROM

THIS TEST CDECKS EVERY ADDRESS ON_THE HIGH (ﬁD? i

ENCODER. S IS DGE IN TWO SECTIONS. FIRST SECT

RUNS A OLI'IT PRTTERN THROUGH QR BITS ¢M41: 35> THE SEC Oﬂ

SECTION STRRTS EACH MULTIPLY WITH QR BITS <41:35) ALL ON

AND RUNS A COUNT PATTERN THRU GR BITS (N8:42).

(I)N?EETI-E MULC PLICI-'NJ IS "1.0" THE RESULT SHOULD BE IDE

3
4§

IF RNI.E THE TYPEQUT INDICATES THE ROM ﬂggﬂ;SS
AND T EXPECT OUTPUT OF THE ROM FOR EACH SHIFT HR
PARTICULAR MULTIPLY.

2084 TEST 12 LOGIC TESTS OF FRHK MUL SWR#FD(1)
THIS TEST CHECKS THE A-BRANCH AND ADX ROMS FOR MULD AND

THE GATES THAT DRIVE FRHK MUL SWR WITH FD(1). IN PARTIC
FRLH E1, FRHK E107, AND E108.

THIS ST I TTING A MICRO-TRAP OFF
TS e T S R TEAT LR MULUSUR GOES HIGH.
NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=116
2246 TEST 13 LOW ORDER MUL SHIFT ENCODER ROM
THIS ST CHECKS V?W HE LOMW ORDER SHIF
ENC ROM. IE oort : T
SECTION RUNS A OR BITS <9 3> THE
SECONJ SECTION STRRTS WITH QR BITS¢9:3
L ONE’S T PﬂTTERN T QR BITS <16:10>.

% THE MULTIPLICAND I "1 0" THE RESULT SHOULD BE
IDEN ICAL TO THE MULTIPLIE

IF AN E RROR OCCLHS THE TYPEOUT INJICRTES THE_ROM_ADDRESS
I‘% 59 OUTPUT OF THE ROM FOR EACH SHIFT OF THE
LOHEH 4 BITS OF THAT PARTICULAR MULTIPLY.




28 §‘:

TG B R

LR SN S S

ﬁmma

2 S A G

2

$E5E5EEE

102

MACTIL 27(732) 21-0CT-76 14:5% PRGE
POP11-45/55/7C FPL11-C DIAGNOSTIC PART 2
2304 TEST 14 MODF«MO*(SRC=0)#(0ST=0)
THIS TEST ENSURES THAT FXPC FIRBOB(1) GETS
RS = H&‘H P%ETMT THE A BRANCH AND NO-MEM
FPU ROM FLOW-30,B1,3%4,355

2R7 TEST 1S MODF#-MO*(INT=0)

THIS TEST ENSURES THART AN INTEGER RESULT OF ZERQ CAUSES
ZERO TO BE STORED IN THE DST ACC+l AND THE FRACTION IN
THE DST ACCUMULATOR.

FPU ROM FLOW-MULTIPLY,?6,266,327,305,325,NORMALIZE
2368 TEST 16 MODF#(INT=2%%25)*-BOU

THIS TEST GENERATES A NUMBER WHO'S FRACTIONAL
PART IS ZERO.

FPU ROM FLOW-MULTIPLY,76,266,327,307,7,341
c418 TEST 17 MODF #-(INT=0)%-(FRAC=0)

THIS TEST CHECKS THE FLOWS THAT GET EXECUTED WHEN THE
RESULT CONTRINS AN INTEGER AND A FRACTION.

FPU ROM FLOW-MULTIPLY,?6,266,327,307,5,2(332),336,170,10
2448 TEST 20 MODF*BOU*-(FV*FIV)

THIS TEST ENSURES THAT AN INTEGER OVERFLOW ON MODF CAUSE
THE INTEGER TO BE CLEARED.

FPU ROM FLOW-MULTIPLY,76,266,327,307,7,341,102,242, 107
2477 TEST 21 MODF*-(INT=0)#(FRAC=0)

A HCRS TP IS ST 00 SHRrE S08 {RGa1ZE) 1 2522:"““

THIS FAILS. IF THIS rnn. GISTER CAN
#sznﬁgﬂg ?incs THE rpu'mf ﬁm F

NOTE: SYNC POINT NOT SELECTRBLE. DEFAULT=343
FPU ROM FLOW-MULTIPLY,78,266,327,307,5,332,336,170,10S,1
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2511 TEST 22 MODD#(INT=0)

THIS TEST ENSURES STATE 36S STORES ZERO IN THE
DST ACC+1 AND THAT STATE 325 ROUNDS THE FRACTION.

FPU ROM FLOW-MULTIPLY, 76,266,326, 365, 325, NCRMALIZE

€555 TEST 23 MODD*-(INT=0)#-(FRAC=0)
THIS TEST ENSURES THAT ROM STATES 326 AND 327 ARE WORKIN
PROPERLY

FPU ROM FLOW-MULTIPLY,?b,266,326,307,5,332,33s,17C, 108,1
2533 TEST 24 FALU LOGICAL “AND" TEST

THIS T§ST CD'EEK MT&%I PLYFsz:Im ?;Fm:lﬁ l-l.lg :L

RRRFRERLRERARRARALRE &

970 uu ) nm rmcnon WILL BE .S+PATT m
5% ﬁ TTERN IS THE VALUE 03 AR <56:3) rosm ,538&?1
973 SECOND SECTION &so FLOARTS A THRU AR(57:3

974 au IN THIS TEST T xmeczn WILL BE 1.0+COUNT camn 1
3';55 AND' THE FRACTION WILL BE ZERO

77 2697  TEST 25 DIVF#-MO#(DST=0)#-(SRC=0)

&

THIS TEST S _THAT STAT STORES ZERO IN THE RESU
THESa BRANGH-AND DX ROMS ARE K.

FPU ROM FLOW-11,130,73,352
2733 TEST 26 INITIAL TESTS OF DIVF
THIS TEST ENSURE THAT SPECIFIC SIGNAL

S REQUIRED FOR THE
FUNCTIONING PROPERLY. EACH SECTION DESCRIBES THE SIGNAL (
TESTED. A MICRO-TRAP IS SET ON STATE 14 TO TEST THESE SI

NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=14

2864 TEST 27 NORM NEG ENCODER

THIS TEST RUNS A COUNT PATTERN ACROSS THE INPUTS TO THE
NORM NEG ENCODED ON FRHK.

l

} . THIS IS DONE BY USING A NUMERATOR OF 0.1
| THAT COUNTS BETWEEN O.10000001 AND 0. 111l
\

|

1111. NOHIM;(E)E
IS INTERRUPTED AT STATE 14 AND THE QR CHECKED F
AMOUNT OF SHIFTS

Oﬂé THE PATTERNS FROM 1.00000000 TO 1.11111111 ARE NOT CHECK
% THEY ARE IMPOSSIBLE TO GENERATE.
0os
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NOTE:

2957

2965

3017

3021

3089

3177

3ell

KO2
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SYNC POINT NOT SELECTABLE. DEFRULT=14
TEST 30 @ REG NORM SHIFT COUNT LOOK UP
THIS TEST FIRST CHECKS ROM STRTE 4 AND ADDRESS 4 OF THE

NORM_SHIFT C LOOK-UP ROM. I DIV DONE
IS STUCK HIGH THE FPP WILL HANG IN ROH STATE iM.

LTI R A 8175 (70 o e

IF AN ERROR OCCURS, THE TYPEOUT INDICATES THE ROM ADDRES
AND ROMOUT DATA THAT WAS BEING TESTED.
FPU ROM FLOW-11,130,73,342,X(14),4,NORMALIZE

TEST 31 DIVD INITIAL TESTS

THIS TEST ENSURES THAT FRLH DLE PREC QT HI B(1) AND LO B
ARE FUNCTIONING PROPERLY.

THIS IS DONE BY TRAPPING ON STATE 14 AND LOOKING AT THE
NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=14

TEST 32 FRLJ @SI -1,-2, & -3
THIS TEST CHECKS THE QSI -IAEE ] 3 MUX ON FRLH WITH

THE DIVIDE FUNCTION THERE TIONS THAT
LEFT SHIFT ?!FRLU59 2) LEFT SHIFT 7%-FR

Sonb %oﬁ" oL REALUSS;AND ) LEFT SHIFT 34-FALUSI.

NOTE:  SYNC POINT NOT SELECTARBLE. DEFAULT=14

TEST 33 DIVD*-MO*IMM

THIS TEST DIVIDES 127(10) BY 255(10) TO ENSURE THAT STAT
246 IS FUNCTIONING PROPERLY.

FPU ROM FLOW-20, 141,73,342, 14,4,246, NORMALIZE
TEST 34 STST

THIS TEST USES THE MICRO-BREAK TRAP_TO CHECK THE
STST INSTRUCTION. EACH SECTION OF THIS TEST CHECKS
A DIFFERENT MODE OF THE INSTRUCTION.
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i 3270 TEST 35 FILV
1 THIS TEST CHECKS THE 3 CONDITIONS THAT CAN CAUSE AIf
1 INTERRUPT ON A MINUS ZERQ
1 IF SECTION ONE FAILS T INTERRUPT THE PROBLEN IS MOSI
! By 00 FaMB. AL OTHER FATLURES SHOULD- 0 THE
1063 CONTROL STORE.
1% 3435  TEST 36 FIU
i THIS TEST CHECKS THE 4 PLACES WHERE AN UNDERFLOW TRAP
1 CAN OCCLR.
; 1 3557  TEST 37 FIV
1 THIS TEST CHECKS THE_S POSSIBLE OVERFLOW CONDITIONS. IT
1 L R EECK S AT i ohaL LHECKS OF THE STCP 10 ENGURE
{ CONTROL STORE IS FUNCTIONING PROPERLY.
i 3877  TEST 40 FIC
1076 THIS TEST ENSURES THAT THE_INTEGER CONVERSION
107 INTERRUPT OCCURS FROM ALL 3 POSSIBLE ROM STATES.
i 08 3731 TEST 41 DIVIDE BY ZERO
L]
106 THIS TEST CHECKS THE TWO_ROM STATES THAT CAN BE USED WHE
-1: AN ATTEMPT TO DIVIDE BY ZERO IS MADE.
Bic
-’«T: 377S  TEST 42 ILLEGAL OP-CODES
L]
1088 THIS TEST FIRST ENSURES THAT THE ILLEGAL OP-CODE TRAP FU
108¢ PROPERLY. IT THEN CHECKS ALL THE POSSIBLE ADDRESSES OF
109 NO-MEM ROM THAT FORCE AN ILLEGAL OP TRAP.
¥
193 LAST, IT CHECKS THE FID BIT TO ENSURE IT FUNCTIONS PROPE
0
by 3834  TEST 43 NO-MEM ROM
109 THIS TEST COMPLETES THE TEST OF THE NO-MEM ROM. IT
10¢ CONSISTS OF TESTING THOSE OP-CODES THAT CAN USE Ré OR R?
105 AS LEGAL REGISTERS.
¥ 3923 TEST 44 FP PRIORITY ARBITRATION
1¢ THIS TEST CHECKS THE FLORTING POINT TRAP PRIORITY ARBITR
1 LOGIC ON TMCA FOR PIR7 AND STACK LIMIT YELLOW. _THE
i MEMORY MANAGEMENT ARBITRATION IS PERFORMED LATER.
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% 3976 TEST 45 MEMORY MANAGEMENT FUNCTIONS
| THIS TEST ENSURES THAT THE SIGNAL SOPK. 1 SPRCER (D) 1S
1116 ENABLED DURING TRE TWO FLOATING POINT "BUST* CYCLES.
11g THIS IS DONE BY MAKING THE D SPACE PAR, THAT WOULD BE
I REFERENCED BY THE FP INSTRUCTION, NON-RESIOENT. SINCE
1149 THE INSTRUCTION IS IMMEDIATE MODE, I SPACE SHOULD BE FOR
111 AND THE TRAP SHOULD NOT OCCUR.
1117 © NOTE: THIS TEST CAN BE DISABLED BY SWITCH I2.
i 4o47  TEST 46 FP AND MGMT TRAP ARBITRATION

THIS TEST ENSURES THAT TMCA HONOR SEGT CAUSES TMCA HONOR
FP_TRAP TO GO

HIGH.
THIS IS DONE BY SETTING THE FP TRAP WITH A MINUS ZERC TR
THEN CAUSING A MEMORY MANAGEMENT TRAP.
NOTE: SWITCH 12 SKIPS THIS TEST
4092 TEST 47 FPA AND FEA
THIS TEST EXECUTES_TWO PIECES OF N DIFFERENT PARTS
T PROGRH?*O TEgT THE FPR_AND F%EIS%RS. THIS TES
FP VECTOR AND THEN JUMPS TO

gmg %ggéngmﬂs. TI-E?E TWO PARTICULAR LOCAIIO
C T0 (125252 IF MORE THAN 16K OF MEMORY
AND 52524 PATTERN TO PLRCEDBéN THE _FPA AND THE INSTRUCTI
WILL CRUSE THIS PATTERN TO BE PUT IN THE FER.

4139 TEST SO FXPB IMMEDIATE (MODE 1 3 W)

4141 THIS TEST ENSURES THAT FXPB IMMEDIATE GOES HIGH FOR
ADDRESS MODE 1 AND H.

Bt s Bt e et s s et s s s et [ [t s (ot s s e s et s e et ot s e . (et B s et Bt s s Pt e Bt

R LT YT
A
%fa
2
8
2

4178 TEST S1 FMM *USER MODE

THIS TEST ENSURES THRT FRLN FMM(1) DOES NOT GO HIGH IN
SUPERVISOR OR USER MODE.

4197 . TEST 52 ACCUMULATOR ADDRESSTNG

THIS TEST CHECKS THE LOGIC THAT DRIVES THE ACCUMULATOR A
LINES ON FXPN THAT HAVE NOT ALREADY BEEN TESTED.

Yae4 TEST 53 ACCUMULATOR VOLATILITY

THIS TEST EXECUTES THE WALKING ONE'S AND ZERO’S ALGORITH
ON THE FLORTING POINT ACCUMULRTORS.

g g o

SFh

P Pt = P e

R e e e L S

A A AT b 2T

b e B P e e e e
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**!iiii!i*‘******i*il!*i**l***il*i*!i!iil*****!iill!!liiliii*iii

FFEEEEEEE R RN R R R RRRER R R AR R R R R AR R RRRE RN ER AR R R RN

EREEEEEEEFERFRERREREREEEREREFRERRE R AR R RRRRRFRRRRRRR R R R AR RN AR

A-BRANCH AND ADX ROM EXERCISER
EEEEFREEEEFRRRFIREFH R RR R RRRRRRRRRREERRR R AR AR

4346 THE REMAINING SUBTESTS IN THIS PROGRAM TEST ALL THE
LOCATIONS IN THE A-BRANCH AND ADX ROMS THAT HAVE NOT
ALREADY BEEN TESTED.

THE ENTIRE senuencs IS FIRST EXECUTED ONCE. n-;u T§
nm ts QUE

LINE (OR PR ) CLOCK IS TURNED ON
IS LOOPED Oacggg"ag%EOXIﬂaTELY 30 _SECONDS

OF THIS IS TRY AND ENSURE THAT THE DSI BIT IN THE CONTRO
. STORE IS FUNCTIONAL IN ALL THE APPROPRIATE ROM STATES.

ERRBEBRRREFERERERREERRFRREREREERRRRRREREREEREERRRERRREEFRRRRRRERRES
FERERRREREREEFREERFXREREERELEEREREERFERXERERREERERRER R RREREEXEEE

4358  TEST S4 A-BRANCHXADX ROM EXERCISER
FHHHHEHHHEFHRRFFIHERERHREEE IR RTEEEF RN ARERRRRE

CLOCK HANDLER
*******l**i*****l****l*l***!************!*l*!ii*!**l*****i'li*ll*
5460 THE LOOPING ON THE
O O e G B e
THE‘ K I KT I T RS TE"RUMBER OF SECOND

END OF PﬂSS IS REPORTED.

WHILE THIS TEST IS BEING PERFORMED, THE HIGH BYTE OF THE
DATA LIGHTS WILL INCREMENT APPROXIMATELY ONCE PER SECOND

FEEFEHRFEFEREREEREREREEEEREHEREEEERERE R R LR ERREREH R R R RN

END OF PRSS ROUTINE
FHERERRREEHHEFHRER R R R R R RN

5546 NT THE PRSS NUH?ER ($PASS)
%YgEEHE Hggo OTAL NUMBER OF ERRORS SINCE LAST REPORT Y

YYYYY ARE DECIHRL NUMBERS
IF T RES A HONITOR GO TO IT
RE ISN'T JUMP TO LOOP
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FERREEERERERR SRR R SRR R R R R R SRR RN AR R AR IR R RS RR RIS R NI R AR RS

£592  SCOPE HANDLER ROUTINE
FEEEBABERE R R R R R AR R R RS R R AR RS R RS RS EE

5595 THIS ROUTINE CONTROLS THE LOOPING CF SUBTESTS. IT WILL INCREMENT
AND LORD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY(?7

T 98 IS 1 SRR

SKi4= ON

Suil=1 INHIBIT TIONS

SWOS=1 L ON

CMWI LOOP ON TEST IN SWR¢7:0»
SCOPE s ; SCOPE=10T

FEEREFRAERRREEERFREERRRRERREFREE R R ERERER R AR ERRRRRR AR

SeS  ERROR HANDLER ROUTINE
FEEEEHHHHHHHHEH HHH HHHHHHEHHHHHHHH HHHEHHHE
NI

Seb8  THIS 1 INCREMENT THE ERROR FLAG AND_THE ERROR COUNT,
% m AND THE RDDRESS OF THE ERROR CALL
GO T0 ON
THE SWITCH WTIWIED BY THIS ROUTINE ARE:

Sis| Iwirel! ERROR TYPEOUTS
SE SR
ml LOOP ON ERROR
ERROR N ; ; ERROR=EMT AND N=ER]OR ITEM NUMBER

B R SRR I T T 0 00 T 0 3 0 3 R R R R R

CONVERT FLOATING BINARY TO OCTAL ASCIZ
FHER IR R R R R R

s7e8

w
)
~

THIS ROUTINE CONVERTS A 32 BIT FLOATING NUMBER TO AN OCTAL
ASCIZ STRING IN THE FOLLOWING FORMAT:

HHERE M - BT oEx (RIGHT JUSTIFIED)
Y = rméuonE a:%s (57:51> (RIGHT JUSTIFIED)
2 = FRACTION BITS ¢50:3%
IT 1S ENTERED BY A TRAP CALL WITH THE RDDRESS OF THE FLOATING
NUMBER IN THE WORD FOLLOWING THE CALL.
IT RETURNS WITH THE RDDRESS OF THE ASCIZ STRING ON THE STACK.
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FREFEERRFEREEEEER AR RRR AR RS RRR AR AR RN R R R R R RN R RS AR AR R IR R RS SS

5793  CONVERT FLOATING DOUBLE BINARY TO OCTAL ASCIZ
T R T e

5800
THIS ROUTINE CONVERTS A &4 BIT FLOﬂTING NUMBER TO AN CCTAL
ASCIZ STRING IN THE FOLLOWING FORMAT:

W XXXXXX YYYYYY 222222

EXPON% NT (RIGHT JUSTIFIED)
ON 51> (RIGHT JUSTIFIED)

P 2
22
=

WHERE

N<XE<C C
nuunnN

g §§§§
44— —
= g 4

IT IS ENTERED BY R CALL WITH THE ADDRESS OF THE FLORTING
NUMBER IN THE WORD FOLLOWING THE CRLL
IT RETURNS WITH THE ADDRESS OF THE ASCIZ STRING ON THE STACK.

FHREEREEFREREEEREREREREEEERERREREFXRHEERREEEEXFERERRRRRERRREREREED

€851  ROUTINE TO START THE LINE CLOCK
33 HHHEHHENN R HHHHHHHHE R

5852  THIS ROUTINE SETS UP THE LINE CLOCK TO GUARANTEE THE
MAXIMUM DELAY BEFORE IT WILL INTERRUPT.

FRE R PR R R R R R R R R
CONVERT ROUT

€881  MUL SHIFT I
BEEEE SRR R

s882
THIS ROUTINE TAKES THE CONTENTS OF SREGD RND SﬂEGl RS R
HUL IPLIER AND GENERATES THE ROM RDDRESSE RN?
DATA OF THE MUL SHIFT ENCODER ROM FOR THE ENTIRE HULTI-
PLICATION.

5930 THIS ROUTINE DOES A MAINTENANCE TRAP TO LCAD THE FEC
REGISTER WITH 2.
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R FRERRRREEERRRRF R AR RERERI R RRFRARRI R BRI SRS RRSRRRF RS RIFRF 445

S944  SAVE AND RESTORE RO-RS ROUTINES
FFEEEERER R R R RN R R R R R AR R RS R R R AR R SRR AR R RS2

SS47 SAVE RO-RS
CARLL:

RRASEREEE

SAVREG
UPON RETURN FROM SSAVREG THE STACK WILL LOOK LIKE:

TOP---(+16)
+2---(+18)
WS
+b---RY
+8---R3

+10---Re

+12---Rl
+14---R0

€974 RESTORE RO-RS
CALL:

RESREG

FREREFEFEERRREFRRREEEREREREERERRERRREERREERRERRRREEFRRREREFERRRERE

€950  TYPE ROUTINE
FEEEREEEHHE IR EEER R IR

S e L TRAERT- R RORGER_OF NOLL CHARAG RS RETER A LTNG
NOTEL: B OO ARNRG Wi NORGER OF FILLEK CHRRACTERS REGUIRED

NOTE3: SFILLC CONTRINS THE CHARACTER TO FILL RFTER.

!
1
l
i
1
i
!
i
i

DD N S W=D

CALL:
1) USING A TRAP INSTRUCTION
TYPE ,MESADR ::MESADR IS FIRST ADDRESS OF AN

TYPE
MESADR

Bt s Pt s s Pt B Pt ot Pt Bt s Pt et P et et Bt et et B et et o Bt Bt P Bt B Bt Bt ot Bt Bt Bt P Bt et P Bt s
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| DEFPBR.CMS

PCOP11-45/85/70 FP11-C DIAGNOSTIC PART 2
FEEEEERRREER R R AR R R AR RS R RS R SRR RS AR AR BRI RN R RIS R AT RN AR RS

607C  APT COMMUNICATIONS ROUTINE
EFERFERER SRR R R R R R RN R R R R R R R R R AR R AR R SRR R R AR E R RPN R AR 40

Pt e n o s
s
SN T ]

P Yt it i ittt 222222233222 2322323322223 22 2222222 2sttsis it iis st

5123  ERROR MESSAGE TYPEOUT ROUTINE
FEERRREERERERERRRERRERREE RN EF RN R R AR AR AR

Bi3l THIS ROUTINE USES THE "ITEM CONTROL BYTE™ (SITEMB) TO DETERMINE

ERECRERORTS THE RPRROPRIAIE INFORMATIGN CONCERNING THE ERROR.

FREREEEERRREREFEFRRRRRRERRERRERRRERRERERREERRRRRRRERRRREREREEFREE

£274  BINARY TO OCTAL (ASCII) AND TYPE
FREREEEERRREERRREF R ERRRRRRRRRREFRRRRE AR R R R IR AR RRRRRRRRRRES

8277 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIG

OCTAL (ASCII) NUMBER AND TYPE IT.
S;EEOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS

Wi
S

B

MOV NUM, -(SP) :NUMBER TO BE TYPED

TYPC .,CﬁLL FOR TYPEOUT

.BYIE N ::N=1 TO 6 FOR NUMBER OF DIGITS
BYIlE M ::M=1 OR

0
;3 1=TYPE LERDING ZEROS
; ;0=SUPPRESS LEADING ZER

§TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE
$TYPOS OR STYPOC

EEEReE

B s Pt s s Bt s st Bt et Bt ot Bt Bt e Pt Bt Bt et Pt ot et Pt B8 Bt Pt @ Bt B m P ot Bt 8 Be

CARLL:
71 MOV NUM, -(SP) :NUMBER TO BE TYPED
7 TYPON ,,CQLL FOR TYPEOUT
3;; gEEEOC---ENTER HERE FOR TYPEOUT OF R 16 BIT NUMBER
MOV NUM, -(SP) 3 R T0 TYPED
7% i Big ML B

FXEEEHEEHERFREEEEREEEREE R R EEEEE R RRREREEREEEHRERERERERERREEREREE

6352  CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
355 HEHHEEEHHHHENNEHHHHE OO R

955 TSI IS IS TO SN B Al SRR L0 T
SR8 1Pl 2 T S R L

REPLACED WITH SPACES.
CALL:

MOV NUM, -(SP) :sPUT THE BINARY NUMBER ON THE S
TYPDS ::G0 TO THE ROUTINE

SELERBERERT

Pt et Pt B 8 Pt Pt Pt Pt Pt Pt et @ P

Wty
28
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g42C

6460

6474

B489

g497

6514

FO3
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R ERER R R R R R R AR R R R R R R R R AR R AR R R R R RS RN R AR PR RN LR R AR RN RS

DOUSLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE
FFEREREERRRERRIH R R R R R R R R R R AR RN R AR R R AR

g423 THIS ROUTINE WILL CONVERT A 32-BIT 'NSIGNED BINARY NUMBER TO AN
UNSIGNED OCTAL RSCIZ NUMBER.

CALL
MOV #PNTR, -(SP) ; ;POINTER TO LOW WORD OF BINARY

ISR PC, 3880820 :1CALL THE ROUTINE
RETURN : 1 THE RODRESS OF THE FIRST ASCIZ

EREFRREEFRREEERFERFREFRREFRERREREEERERREEERERRRERRARRRRRRREREE R

UNEXPECTED TRAP TO 4 ROUTINE
FEEERRERREERFEEREIRFEREEFRE R R R

FERERFEFERBEFERRREEREREERRERERERREERREREFRRERRRRREERRRRRRRRREFRES

UNEXPECTED TRAP TO 114 ROUTINE
FEERRREEFRRREERFRRERERERREREEIREREE IR RIS

EEEERERFRRRERBFEREEERERRFERBRFRRREFEEREEEERERRRRERERRRRRRRRREREEE

UNEXPECTED TRAP TO 244 ROUTINE
FREEEE RO R R R

FEERFEEFERERERREREERRFREREFERREREERERREREFRREREERRERRERRERRRRRRERE

TRAP DECODER
3R EEEERHHHHHEEE R HHHHHHHEEEHHHHHHEEE

6500 THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTIO
AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADOR
OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
GO TO THAT ROUTINE.

FRERRERFRBERFRRERBREEEFERRREREERFEERHRREERELERRERRRFRFRERRRRERRERE

TRAP TRBLE
FHEERFEFRRERFFRFHRHREREEERREERE IR

BS16 THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLE
BY THE "TRAP™ INSTRUCTION.
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.TITLE PDP11-45/55/70 FP11-C DIAGNOSTIC PART 2
: #COPYRIGHT (C) F Y 21,1976

- #DIGITAL E%P!ﬁ CORP.
: ¥MAYNRRD, MASS. 01754 -

¥
: ¥PROGRAM BY DONALD W. MONROE

s ¥
:¥THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MRINDEC SYSMAC
;:PRCKRGE (MRINDEC-11-DZQRC-B2) ,NOV 21, 1975.
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DEFPBA.CMB OPERATIONAL SWITCH SETTINGS
iggé .SBTTL BASIC DEFINITIONS
14 .¥INITIAL ADDRESS OF THE STACK POINTER #%# 1100 ¥¥x
{tm 001100 &Eﬁg&-’: é%%& EEEERSTLRD?EEES OF THE STARCK
& s R
s SN BpemE gl BT O R
® N G REERRY o
{285 15003 BINGe };;;;3 1 B0k ok ATERRUPT REQUEST REGISTER
1509 1;75;0 DSUR= {;;sgo ; ; HARDWARE 5¥IT°2YREGEST$“R
g;; H&.E = 1 4 55L' '1'@“%"15& ?ﬁhuﬁ ﬁnﬁus REGISTER
151 . ¥MISCELLANEOUS DEFINITIONS
i iq opopié h}: 11 1 Fg§5H§§§EONTRL TAB
i i; 000200 CRiF= 200 3 C00F FOR CARRIAGE. RETURN-LINE FEED
, ¥GENERAL_PURPOSE REGISTER gim
% 1 000001 Rl= gg :$ GENERAL é§§¥§¥52
| 5 = 8 i g
| 2 |
fald E B 4
} e “EQUIV RO, RID EE% c¥sn:§
] -EQUIY m.gu Egﬁ gcis%
i Bty RS RIS 4 &2
1 "EQUIV RY,RIY : :GENERAL REGISTER
1 .EQUIV RS,RIS 53 REGISTER
1 Bl B el
. '3 ,gsa 1 acxrzgéngggnrsn
i ngjgv gug ':ﬁﬂﬁ& gomm
i "EQUIV R7.PC : {PROGRAM COUNTER
1 . #PRIORITY LEVEL DEFINITIONS
5 <l I B 0
% I‘... i m’z; 130 ;Emion{w LE&L z
= 140 : {PRIORITY LEVEL 3
:; = 20 iggxmxg LEVEL
- @ $§§= % !!mmiw LEVEL 2

PR7= 340

LRl SN X ol ol o

S5

: 'PRIORITY LEVEL 7

: ¥"SWITCH REGISTER" SWITCH DEFINITIONS
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INITIONS (BITOO TO BITIS)

: ¥BRSIC “CPU" TRAP VECTOR ADDRESSES

O DN DN T U~ O
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N CEEEEE R St
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mmmmmmmmmmo a,.. 2353558558 %mmmwmm 8 EBEEEEEs
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DIASNOSTIC PART z MACYL1 27(732)
DEFINITIONS

ERRVEC= 4

CACHVEC=114
PIRQVEC=240
MMVEC= 250

21-0CT-76 14:54 PRAGE 38

;;TIME OUT AND OTHER ERRORS
;i RESERVED AND ILLEGAL INSTRUCTIONS

; ; TRACE TRAP

: ; BRERKPOINT TRAP (BPT)

+: INPUT/QUTPUT TRAP (IO0T) ¥xSCOPE##
; ; POMER FAI

iy L
; ;sEMULATOR TRAP (EMT) ¥*ERROR**

}ISTRAP" TRAP

}iTTY KEYBOARD VECTOR

' 11Ty PRINTER VECTOR

}iUINE CLOCK (KWil-L) VECTER

3 e RO e REQUECT JECTOR
: * MEMORY n?mnce NT &%ﬂ

Pme s B s Pt e e P e Bt Be Bt Pe e Bt Bt ot e bt e B e e B bt Bt hm 3 s s s s Pt B e B

R RO RRORRRRRRPRRRR
SRRRS.
oo Lo
g
=
e
N
&

pp.‘p—“ﬁ..—“.—h.—.—ﬁnh"”.-.—.‘.-

.SBTTL CACHE REGISTER DEFINITIONS
LOARDRS = 177740 ; ;LOMER 16 BITS OF ADDRESS THAT CAUSED ERROR
rrg&oﬁs = 177742 ; s UPPER E%&ITS OF ADDRESS THAT CAUSED ERROR
77744 = 177744 ; s CACHE REGISTER
: ;s MEMORY CONTROL REGISTER

MRINT = 177750 ; ;MEMORY MAINTENENCE REGISTER
177782 HITMIS = 177752 : :HIT MISS REGISTER "1™ IMPLIES HIT IN CACHE

.SBTTL CPU REGISTER DEFINITIONS

177760 SIZELO = 177780 : s MEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
:;TO GET TO THE LAST 32 WORDS OF MEMORY |
177762 SIZEHI = 177762 3 i HI S GI , RESERVED FOR FUTURE USE

177764 SYSTID = 177764 ::SYSTEM ID REGISTER

‘is 177766 CPUERR = 177786 ;sCPU REGISTER HOLDS CONDITION THAT CAUSED
34 ;; THE TRAP TO ERRVEC (000004’
45
47
:g .SBTTL MEMORY MANARGEMENT DEFINITIONS
2 : ¥MEMORY MANAGEMENT STATUS REGISTER ADDRESSES
b 177572 MMRO= 177572
% 4 177574 MMRl= 177574
S 177576 MMR2= 177576
172516 MMR3= 172516
.EQUIV MMRO,SRO
.EQUIV MMR1,SRI
b .EQUIV MMR2,SR2
1 .EQUIV MMR3,SR3
eb2 - ¥USER "I" PAGE DESCRIPTOR REGISTERS
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/858,70 FP11-C D
M8 MEMORY

B
&

N

e

E
R

177640
177642
177644
177646
77

1776
177654
177656

p—
w

RRRRRARR
SII%EE

17
17
l

l
1722l
17 lg
172214
172216

UIPDRO=
UIPDRI=
UIPDR2=
UIPDR3=
UIPDRY=
UIPDRS=
UIPDRE=
UIPDR?=

MO3

IAGNOSTIC PART £ MACYLl 27(732) 21-0CT-76 14:54 PRGE 39
MANAGEMENT DEFINITIONS

: ¥USER "D" PAGE DESCRIPTOR REGISTORS

B

177634
177636

;¥USER "I” PAGE ADDRESS REGISTERS

UIPARO=

177640
177642
177644
177646
177650
177652
177654
177656

; ¥USER “D" PAGE ADDRESS REGISTERS

i

[N 1] #
Pots e Pran s Pt froth o

3

333

bb4

73

672

UDPARE= 177674

UDPAR?

177676

: ¥SUPERVISOR "I" PAGE DESCRIPTOR REGISTERS

%

VI
th«-«-c
" l%

#

: ¥SUPERVISOR D" PAGE DESCRIPTOR REGISTERS
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MEMORY MANRGEMENT DEFIN |

DEFPBR.CMB ITIONS

17 17 SDPDRO= 172220

1753 17% SDPDR1= 172222

1721 1722e4 SDPDR2= 172224

. 3

Y i = ]

7 = 172232

17 172234 SDPDRb= 172234

i;zlg 172236 SDPDR7= 172236

};g ; ¥SUPERVISOR "1™ PAGE ADDRESS REGISTERS

17 172240 SIPARD= 172240

17 172242 SIPARl= 172242

i? 17 SIPARZ2= 172244

7 17 SI 172246

17 1 SIPARY= 172250

17 172252 SIPARS= 17225

17 172254 SIPARG= 172254

i 4 172256 SIPAR7= 172256

€. ; ¥SUPERVISOR “D" PAGE ADDRESS REGISTERS

7™ 17 22 SDPARO= 172260

74 17, SOPARL= 172262

174 1 4 SDPARE= 172264 |

744 17 SDPAR3= 172265

7 7 = 172270

| t? =1

™ 7 3 |

i;: 172276 SDPAR7= 172276

i : ’KERNEL "I" PAGE DESCBIPTOR REGISTERS
17

17 17%

1754 17

1 17

i 17531

i 175315

17 172316

17

i?

1?7 7 17

| g geie: 17

1 17 KDPDRe= 172324

17 17 KDPDR3= 172326

1 17 = 172330

1 17 K = 172332

1 17 K = 172

i" 17 KDPDR7= 172336

i;?? ; ¥KERNEL "I" PAGE ADDRESS REGI;TERS

1774 172340 KIPARO= 172340
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#KERNEL “D" PAGE ADDRESS REGISTERS

gureasts

A Ll e D R e e R ]

.SBTTL UNIBUS MAP REGISTER DEFINITIONS

ERS ARE LABELED ’MAPLXX’
RS ARE LABELED "MAPHXX’

Ti
El

GIS
IST

G

3

:

L B e L L L b e b B e o B D L L R Eee R b Ao |
00 00 60 00 00 60 60 00 00 00 00 00 00 50 U0 00 4O 00 00 B0 MO B0 D MO MO MW
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POP11-46/85/70 FP11~C DIRGNOSTIC PRRT ¢ MACYLL £7(732) 21-0CT-T& 14:54 PRGE 43
DEFPBER.CMS FLOATING POINT REGISTER DEFINITIONS

I!: QCE =/~a
188 AC3 =%3
18¢ ACY =%4
188 ACS =%5
188 ACE =%
18¢ AC?7 =%7
185 MSN =170004
18€ =SREGC
18 CTEP =SREG]
i OFFSET =SREG2
1E .SBTTL LORTING POINT STATUS BIT DEFINITIONS
- .EQUIV BIT3,FC
18 .EQUIV BITl,FV
18 .EQUIV BITZ, FZ
15 .EQUIV BIT3,FN
16 LEQUIV BITY, FMM
14 .EQUIV BITS,FT
19 .EQUIV BITH,FL
-' - w v BIT?.FD
18 .EQUIV BITB,FIC
18 EQUIV BITS,FIV
16 .EQUIV BITIO,FIu
16 EQUIV B%TII,FIUV
18 EQUIV BITIN,FID
16 "EQUIV BITIS,FER
{ .SBTTL FLOATING POINT EXCEPTION CODE DEFINITIONS
18 .EQUIV BIT},FOCE
16 LEQUIV BITE FD2Z
18 FICE=6
18 FO=1
{ FU=1
: FUv=
1% MT=16
; g&fL FLOATING POINT VECTOR DEFINITION
19; LKVEC =
i LKSTR; =1
" -
i RoEETR 2175848
18 COUNTER =172544
i PKVEC =10M
i .SBTTL TRAP CATCHER
1
1€ ; #ALL INJSED LOCATIONS FROM 4 - 776 CONTAIN R - +2 HALT"
1% lSEU.EI'CE Y0 CATCH ILLEGAL TRAPS AND INTERRUP
i ILOCRTION10 CONTAINS 0 TO CATCH IMPROPERLY LONJED VECTORS
18 DISPREG: HMD : ;SOFTWARE DISPLAY REGISTER
i SWREG: ,:sormns SWITCH REGISTER
| .SBTTL STARTING RDDRESS(ES)
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-

OEFFPBR.CMB STARTING RDORESS(ES)
| 1943 002200 000137 004036 \ JMP S8START ;;JUMP TO STARTING AODDRESS OF PROGRAM

.SBTTL ACT11 HOOKS

4 lli!iii«lilll!*iiiifi*ililﬂlii*li*iilliiiiiil!ii!iiiiI'l'iiii!I-'H-l!
 HOOKS nr.‘gumso BY ACTI11

2555

P=h =2 h-ap 2d 2 bt Pt s Pt P

SYPC=. ;SAVE PC
00004 $ENDAD :31)SET LOC.46 TO ADDRESS OF SENDRD IN .3ECP
0000s2  09033¢ ‘WORD O ::2)SET LOC.52 TO ZERD
4 0020 .=$SVPC ;; RESTORE PC
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RE FRISKEF FRS8ERBRENBrr TRoR 28188
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&QOSTZC PART ¢ MACY11 27(732) 21-0CT-76 14:54% PRGE 45
5

.SBTTL COMMON TAGS

s FEEREEEREEEEEREFERERR R R R R IR R R R RS R AR AR RS
:4THIS TRBLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
; #USED IN THE PROGRAM.

$CMTAG: ) :sSTART OF COMMON TAGS
STSTNM: .sv"mrme 0 . :CONTAINS THE TEST NUMBER
SERFLG: .BYTE O : :CONTAINS ERROR FLAG
SICNT: .WORD O : :CONTRINS SUBTEST ITERATION COUNT
SLPADR: .WORD O : 1CONTRINS SCOPE LOOP RDDRESS
SLPERR: .WORD O : 1 CONTRINS TURN FOR ERRORS
SERTTL: .WORD O : :CONTRINS TOTAL gms DETECTED
SITEMB: .BYTE O : :CONTAINS ITEM CONTROL BYTE
m: .% 1 ;;coum}g MAX. ERRORS ni'sr
44 0 : :.CONTRINS PC OF LAST ERROR INSTRUCTION
§GDADR: .WORD O : :CONTRINS ADDRESS OF ’'GOOD’ DATA
SBDADR: .WORD O : :CONTAINS ADORESS OF ’BAD’ DATA
§GDDAT: .WMORD O : :CONTAINS ’'GOOD’ DATA
§BDDAT: m 0 : :CONTRINS ’*BAD’ DATA
; 0 : : RESERVED--NOT TO BE USED
WORD O
JMORD O
SWR:  .WORD DSWR - :ADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP ;;mo%ss OF DISPLAY REGISTER
§TKS: 177560 ::TTY KBD STATUS
L ST i 1Ty K ONTER CIATUS REG 56
s}';g: 1 LITTY m%msa BUFFER REG. %ss
§NULL: .BYTE O : :CONTAINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 : :CONTRINS 8 OF FILLER CHARACTERS REQUIRED
sr'x*tc: .BYTE 12 . T FILL CHARS. AFTER A “LINE FEED"
§TPFLG: .BYTE O ! 1TERMINAL AVAILABLE™ FLAG (BIT<07>=0=YES)
SREGAD: .WORD O ::CONTRINS THE ADDRESS FROM
:WHICH (SREGD) WAS OBTAINED
§co= JWORD O : : CONTRINS ((SREGAD)+Q)
Gl: .WORD O : :CONTRINS ((SREGAD)+2)
SREG2: .WMORD O : :CONTRINS ((SREGRD)+4)
SREG3: .WORD O : 1CONTAINS ((SREGAD)+b)
GH4: % 0 ;;comn% ( (SREGRD)+10)
GS: . 0 : :CONTRINS ((SREGAD)+12)
SREGB: .WORD O : :CONTRINS ((SREGAD)+14)
SREG7: .WORD O :  CONTRINS ((SREGAD)+16)
§TMPO: .WORD O ;;@ INED
§TMPl: .WORD O . %r:n:o
§TMP2: .WORD O ; s USER INED
§TMP3: .WORD O : 1USER DEF INED
STMPY: .WORD O : s USER DEFINED
ﬂﬁ‘ - WORD 8 : 1 USER osr%g
§TMP?: .uono"Dlm 0 :;H?Eﬁ Bg'mso
§TIMES: 0 : sMAX. NUMBER OF ITERATIONS
SESCAPE:0 : 1ESCAPE ON ERROR ADDRESS
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SErhda 2B Fhimon4a2s . b

2011 0Ci224 177607 000377

S g

$BELL:

i
SLF:

.RSCIZ

-gaci!

.ASCIZ

—— e ——— e e e - - ——

- GOY

21-0CT-T&  14:54 PRGE Y&

;59?;<3?7><37?> EECOQE FOR BELL
15> WH@ E%E'RN

2> ;s LINE FEED
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PO S/70 FP11-C DIRS&GSTIC PAPET 2 MACYLL 27(732) 21-0CT-76 1M4:54 PRGE 47
COMMON TRGS

11-45
k.

/S
M8
s EEEERERAREFEEERERRERERERRERE BRI R R IR R AR R AR AR RS RS AAR I AR AR S0 40

.SBTTL APT MAILBOX-ETABLE

;é&ﬁ!i**iii!*‘**!**‘l!"I'l*i!*!i!*****!l*****lii*i***ii*ii**‘!**5{'*4f
SMAIL : ) - :APT MAILBOX

§MSGTY: .WORD ° AMSGTY ;:MESSAGE TYPE CODE

SFATAL: .WORD - AFATAL ;;FATAL Emog NUMBER

: . s TEST
§PASS: .WORD-® APASS ;:PASS coun”g

SDEVCT: .WORD. RDEVCT ::DEVICE COUNT
SUNIT:  _HORD. AUNIT 1170 UNIT NUMBER

SHSGRE: .WORD 2:3358 : s MESSAGE ﬂDOR%ﬁS
: .WORD "y SAGE
: ;;$¥ ENVIkEmNENT TRBLE
SENV: TE RENV ; s ENVIRONMENT BYTE
BYTE RENVM  ;;ENVI MODE BITS
$SWREG ASWREG ;;APT SWITCH REGISTE
AUSWR  ;;USER SWITCHES
00 $CPUOP: .WORD ACPUOF ;:CPU TYPE,OPTIONS
: ¥ 8iTs 15-11=CPU TYPE
¥ 11,04=01,11/05=02, 11/20=03, 11/40=04, 11/45=05
; ¥ 11,70=06,PDQ=07,3=10
¥ BIT 10=REAL TIME CLOCK
s ¥ BIT 9=FLOATING POINT PROCESSOR
;E BIT 8=MEMORY MANARGEMENT
MEXIT
SERPSK: .WORD :ERROR PSW
$STSTNM: . WORD s TEST _NUMBER FOR TYPEOUT
C: .WORD sFLORTING EXCEPTION CODE
SFEA: .WORD :FLORTING EXCEPTION RDDRESS
SFT: .BYTE : TRUNCATE/ROUND MODE
$FL: .BYTE s INTEGER/INTEGER LONG MODE
$FD: .WORD s FLORTING/FLORTING DOUBLE MODE
SFLT: .BLKMW 4 :BUFFER FOR FLOATING CONVERSIONS
SFLBUFF:.BLKB 42 sBUFFER FOR ASCII FLOATING NUMBERS
: BLKM S ; BUFFER
TICKS: .WORD
TIMES: .WORD 30
$CPUERR: . WORD
ADRPTR: .WORD ADRTBL
OUTPTR: .WORD OUTTBL
366 377 MULTBL: .BYTE 367,366,377,365,367,376,377,364
ggz 376
3 377 .BYTE 3&7,366,377,375,367,376,377,363
gga 376
366 377 .BYTE 367,365,37?,365,357,376,37?,37H
ggz 376
B6 377 BYTE  367,366,377,375,367,376,377, 362

367 376
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PDFil-QSﬁSS/?Q FP11-C DIAGNOSTIC PART 2 MACYLL 27(732) 21-0CT-7& 14:54 PRGE 48
DEFPBR.C APT MAILBOX-ETASLE

377 362
%7 ®E 7 BYTE  387,38b,377.385,367,376,377, 364
']
4
r B W BYTE 387, 3t6,377,375,367,376,377,373
B
32; ¥ 377 BYTE 367,388,377, 365,367, 376,377,374
.
7 3%k 277 BYTE  387,368,377,375,3067,376,377,372
%7 3%
7 SZE 377 1008: .BYTE  367,366,377,385,367,376,377, 364
%5  3%7 376
77 364
gg; %6 377 BYTE  3b7,386,377,375,367,376,377,363
|3 376
377 33
2 % 77 .BYTE  3b7,36b,377,365,367,376,377,374
374
%6 377 .BYTE  387,386,377,375,367,376,377,372
%7 376

377 .BYTE 3&7,36k,377,365,367,376,377, 364

377 .BYTE 387, 366,377,375, 367,376,377,373

377 .BYTE  367,366,377,365,367,376,377,374

.BYTE 3&7,386,377,375,367,376,377,37¢

SRR ASRUER AN R R R L AR e
$HI5,
4y F

72
%5 3 se00: .BYTE  362,367,366,377,365, 367,376,377
% 367
gsv %6 .BYTE  38M,367, 366,377,375, 367,376,377
§gg 36 .BYTE  3863,367,36,377,365, 367,376,377
377 |
%7 3Bb .BYTE  374,307,36b,377,375,367,376,377
3375 367
%7 b .BYTE  362,367,366,377, 365, 367,376, 377
¥

By 7 %6 .BYTE  38M4,367,366,377,375,367,376,377

3 s %7

376

373 %7 3%k .BYTE  373,367,366,377, 365,367,376, 377
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JO4

/85,70 FP11-C DIAGNOSTIC PART Z MACYL1 27(732) 21-0CT-76 14:54 PAGE 43
M8 APT MAILBOX-ETABLE .

.BYTE  374,387,366,377,375,367,376,377

ERPEN
IR

367
366
367
367 gg? $300: .BYTE 3&2,367,38b,377,385,367,376,377
366

.BYTE  384,367,386,377,375,367,376,377

3
AL
g

7 ) .BYTE  383,367,366,377,365,367,376,377
367 366 .BYTE 374, 367,366,377,375,367,376,377
367 366 .BYTE  372,367,366,377,365, 367,376,377
ggg .BYTE  3&M,387,366,377,375,367,376,377
.BYTE  373,367,366,377,365, 367,376,377

374, 367, 366, 377,375, 367,376,377

~
&
o
w
<
-
m

= ERFERERRLSRRERFRR &
LR
&

1
1
1
1
i 171 ILLOP: .WORD 171006 .22
1 1;5005 JWORD 171406 s23
1 1 .WORD 172006 ' 24
1 "4’,: - l ;25
} ; 1 196
1 17900¢ % 179006 &0
i i : 178006 i)
] 1 % 1774906 237
1 1 "WORD 170006 146
i i oo s
F 17001 5
Si i . - WORD imos ;gg
&
'51 i ‘ JWORD 1 167
173 17001C .MORD 170010 : 150
174 170013 -WORD 1%13 $183
1 170014 "WORD 170014 : 154
1 170015 .WORD 170015 : 1585
1 1 "WORD 170026 : 246
1 1 "WORD 170027 s 247
1 1 "WORD 170036 + 956
1 17 "WORD 170037 : 857
1 1 "WORD 170040 : 340
21 170041 "WORD 170041 : 341
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POP11-45/55/70 FP DIAGNOSTIC IE’RRT € MACY11 27(732) 21-0CT-76 14:54 PAGE SO

: -
én
)
>
hin
&

.WORC 170042 ;32

170042
178045 'WORD 170043 1343
1 "WORD 170044 344
17004 'WORD 170045 1345
i 'WORD 170030 1350
17 'WORD 170031 351
1 'MORD 170032 : 352
17 HORD 170033 gsa
{7063% ‘W0RD 170038 ko
ILLEND: -
WALKBUF : .BLKW 24
$ACO: . MWORD
-WORD
- WORD
- WORD

.SBTTL ERROR POINTER TRBLE

; *THIS TMLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
:¥THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
lLOCETION SITEP.i ;&!IS NUMBER INDICATES WHICH ITEH IN TI"E TRBLE IS PERTINENT.

: ¥NOT F 18°0 THE ONLY PERTINENT DATA IS (SERRPC).

! ¥NOTE2: EACH ITEM IN THE TRBLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:
¥ EM : sPOINTS TO THE ERROR MESSAGE

! % DH ; iPOINTS 10 THE DATA HEADER

!y DT ! !POINTS TO THE DATA

Ly OF ! !POINTS TO THE DATA FORMAT

SERRTB




P

%

!
.Cm8 ERROR POINTER TARBLE

2
g

RN
Lo~

037633
037665

5

037764

002172

002174

002176

Eggégg 37771
|

A

£

= B
£n
o—g

z Z
gg 82

D R
5 B B

040436

-45/55/,70 FP11-C DIAGNOSTIC PART 2 MACYLL 27(732)

-ITEM 1
EM1
DH1

DTl
OF1

1

- ITEM 10
EM10

DH1
DT10
DF1

. ITEN 11
EMi1

DH1
017

LO4

21-0CT-76 14:54 PRGE S1

:DST CHRNGEDDg¥RHULFiDS}EgT -
ZE“'ICEXPECT ACTUAL

:SERRPC,STMPO , STMP2, SESTINM
;D,l,l.b

;4F1 BRANCH FARILED

; CONDITION CODES BRD
; ERRP FP TEST NO

™" EXPECT  _ ACTUAL
! SERRPC, STMPO, STMP1, SSTSTNM

;ADX ROM FAILED
;ERRPC  TEST NO
; SERRPC, SSTSTNM

:FRHK MUL SWR STUCK LOW
:FXPP SCO0 NOT GETTING TO FRMA RS A HIGH
:FRME SHFC O(0)H NOT GOING H WHEN 1(0) IS LOW

; SERRPC, STMPO, STMP4, SSTSTNM

:QR DATA BAD, CHECK MUL SHIFT ENCODER
:ROMOUT IN SYATE 233

; SERRPC, $TMPO, STMP4, SSTSTNM

sFRHL MYP SIGN EXTEND NOT GOING LOW
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POP11~- 5;35/70 FP11-C DIAGNOSTIC PART Z MACYL1l 27(732) 21-0CT-76 14:54 PRGE 52
.C ERROR POINTER TRBLE

DEFPBA

e R

2275

% 3
10

0377eM

Ba%BEc

040436
037764

DF1
- ITEM 12
snla
1
D17
OF 1

- ITEM 13
En13

DH1
DT13
DF1

-ITEM 14
EM1Y

- ITEM 15
EM1S

DH1

DT13

OF1

me

- 1TEM 21
gMa1

DH4
DTH
0

- ITEM 22
EM22

DH4

DTY
0

BT CRUSTRE FRRe. AOkcEoReIBYS hB8
170 FORCE THE ADD

:AR DATA BARD
: SERRPC, STMP2, $TMPG, SSTSTNM

:MUL SHF ENCODER ROMOUT BARD
:ERRPC  ROMOUT _TEST NO
: SERRPC, SREGS, SSTSTNM

:FRHK MPY/DIV ADD(1)L NOT GOING HIGH
;FRHK MUL SWR NOT GOING LOW
;FRHK MPY SIGN EXTEND NOT GOING HIGH
;FRHK E115(4) NOT GOING LOW
:FRHK E115(4) NOT GOING HIGH

:FRHK E107(12) WOT GOING LOW




POP11-45/55/70 FP11-C DIAGNOSTIC PART £ MACYLl 27(732)
ERROR] POINTER TRBLE

DEFPBA.CMB

041576

03pes
037784

iTEM 23
3

-ITEM 24
EM2Y

DH1

T1

DF1

- ITEM 25
EM25

DH4
DTH

;ITEM 26
B

DT26
DF26

. ITEM 27
gMe7

DH2B
D726
DF26

- ITEM 30
En

DTZS
DF26

- ITEM 31
EM3l

DH2B
DTS
DF2b

: ITEM 32
b
D72k
DF26

. ITEM 33
EM33

DH26
D726
DF2b
s ITEM 34

NO4

21-0CT-76 14:54 PRGE S3

+FRHK MUL SWR DID NOT ENASLE
:FRMH FORCE A

:RESULT WRONG

;FRHK_+ FRLH MUL SHIFT ENCODER
:ROM FRILED

;FRHK MUL SWR NOT GOING HIGH
DATA

: EXPECT ACTUAL
grgpo srnpq

sFRLH E1(11) NOT GOING LOW
;FRHK E107 NOT GOING LOW

sFRLH E1(11) NOT GOING HIGH WITH
*BOTH INPUTS ON A HIGH

; FRHK EIO?(B) NOT GOING LOW
sWITH H,L,H INPUT

FRHK E107(12) NOT GOING LOW
sWITH H,H,L INPUT.
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gg;;‘quESS/?D FP11-C DIAGNOSTIC PAPT & MACYIL 27(732) 21-0CT-7t 14:S4 PRAGE SH
b POINTEN TRBLE

.FXPC FIRZ08 NOT GETTING TO FAMA RS A HIGH

T RAY
o

;STATE 305 DID NOT CLERR DST+l

BT

= -
X
&t

:FRACTION IS WRONG ON MODF#INT=0

¢ ot

w e b At 3

*'
wt
-+ - 1TEM 37
:.; gmMa7 :STATE 266 DID NOT SET BN
» DH1
- DTl
:::. DF1
; - ITEM 40
"“' Ix :FRAC ACC DID NOT CLEAR IN STATE 341
~ DT1
t DF1 .
 ITEM 41
- 1 : INTEGER PORTION WRONG IN STRTE 7
1 1
T1
_ 1
1 | N qa
;‘# I:E" :FRACTION WRONG ON MODF
| 1
1

AP
]

L
w

; INTEGER WRONG ON MODF

i
et
(SRS sy “a

- ITEM 44
%ﬂ : INTEGER DID NOT CLEAR ON OVERFLOMW
§ DTl
& DF1
: - ITEM 45
g : :STATE 105 NOT DETECTING ZERO FRACTION

3
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<

i °43"35/7D FP 1- gg?;#ggTIC PRE

e

Dieidz

o4 l;

142

R §

Y
9% T B

R R RS T A &

IR

PIIIIIY

ak.t.

YRR

e
5

T 2 MRACYL] &7(73?

DY
e

- 1TEM <&
EMeE
OH26
D126
DF26

- 1TEM 47
gmy7

JIE

Sﬂﬂﬁigp;
s s P () =f
-
=
un
-

=
4

Sage 3
g
2

K23 |
r—ﬂu‘a o
bl

-, S5Eg
.

B

K52
el L

COS

21-0CT-76  14:54 PRGE SS

;LOGICAL "AND" FRILED ON FRARCTION

;LOGICAL “"AND" FRILED ON INTEGER

; SREGH, STMPY

:DIVF#DST=0 DID NOT CLR DST

;FRHC FALUSS NOT GETTING TO FRLF RS R HIGH

RHK DIV DONE STUCK LOW OR FRHC FALUSS
NOT GETTING TO FRHL AS A HIGH

;GR DATA BAD

;FRLH HI QUOT GEN BIT DID NOT GO LOMW

:FRHC FALUSS NOT GETTING TO FRLF RS A LOW

;FRHC FALUSS NOT GETTING TO FRHL DIV
:NORM MUX RS A HIGH
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°DF1.-4S §/70 FP11-C
CEFben. 08

ERRCR !

2497

2
A

35

. ITEM S
¢ms3
D1

077

. ITEM €0
Eﬁeo

DT13

EITEH Bl

DH1
DT13
DF1

. 1TEM B2
EMe2

DH1

017

DF1

ITEM B3
MB3

DTe6
DFeM

- 1TEM 67
EMe7

DHeb
D726
DF2b

Sl L

:.'Qv;

DOS

T& 14:54 PRGE St

;FRHL MPY/DIV 1)L DID NCT GO LOM
WITH FRLUQQL LO .
;DELETED

;FRLF HI QUOT GEN BIT NOT GOING HIGH

:FRHL MPY/DIV RDD(1)L NOT GOING HIGH

:FRHK NORM NEG ENCODER FRILED

;RESULT WRONG ON DIV

NORH SHIFT COUNT ROM FRILED

E¥:SDT RC URL ADDRESS ROMOUT
§TMP2, SREGS, SREGE

:FRLF DLE PREC QT LO NOT GOING LOW
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I=i=
pen pm o e
83%Eh 8ok

SFES S8R

RRE

8888 8888 8888

e b Bt Bes e B Bt o [esg o et
TR RIS

» —— - —

11-45/88/70 FP11-C
.CM8 Ef

Q44651

it
142

i

s

134
042142
17

7

iua
5
i
5

042142

§53é29
5134
pMe142

el34
el4e

)|

o

5%
RBES

048332

DIR;NOST'C PRET 2 MARCYIL 27(7232
RROR POINTER TRBLE

- (TEM 70
tM70

DH26
0Tzhk
DF2E

- 1TEM 71
gM71

;ITEM 72
;ITEM 73

; ITEM 74

EMS3

DHeb
D126
DFeb

:ITEM 75
M75
D126
DF2t
;1TEM 76

D726
DF2e

- ITEM 77
tn7§
DH26
D726
DF26

-1TEM 100
¢M100
DH26
D126
DF26

- 1TEM 101
EM101

21-0CT-76

EOS

14:54 PRGE 57

+FRLA DLE PREC GT HI NOT GUING HIGH

;FRLF E21(12) NOT GOING HIGH

+FRLH DLE PREC QT HI NCT GOING LOW

;FRLH DLE PREC QT LC NOT GOING HI

:FRLH QSI-1 DID NOT GO LOW WHEN
SELECTING Cl INPLT

Y QSI-1 DID NOT GO LOW WHEN
SELECTING A1 INPUT

+FRLH QSI-1 DID NOT GO HIGH WHEN
;SELECTING Al INPUT

;STATE 246 FRILED

;FEC WRONG ON STST
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Pu.ll-ﬂghgsf?ﬂ FP11-C DIRGNOSTIC PART 2 MACYLL 27(732) 21-0CT-76 14:54 PRGE S8

DEFPBA ERRO]R POINTER TABLE

s:g:gé DH10!

07101
800002 0

ITEM 102

045357 gmiG2 -FEA WRONG ON STST
2t s
Soo0cs -

- ITEM 102
O45544 gM103 :FMO TRAP FAILED-CHECK FRMB FMC

- ITEM 104
gM104 :FEC WRONG ON FMO TRAP

- ITEM 105
EM105 :FEA WRONG ON FMO TRAP

:ITEM 106
EM106 :FMO FRILED-CHECK APPROPRIATE ROM STATE

- ITEM 107
: UNDERFLOW DID NOT TRAP-CHECK
'FRMA FIU(D)

ITEM 110
;FEC WRONG ON UNDERFLOW

-ITEM 111
EM111 :FER WRONG ON UNDERFLOM
DH102

-ITEM 112
tnixe sEXPONENT WRONG ON UNDERFLOM

°§5'§




r

:

1

;
;
!
i
el

R

N

- —— — B2 ——— o —

003310

ERRCR POINTER TABLE
037764

046160

g:gggé

POF11-45/55/7C FP11-C DIASNOSTIC PRRT & MAC' 11 27 (732}
DEFPBA.C

DFl

- ITEM
gM113
DHY
DT4

)

- ITEM
EMLIH

me: OOOITE-
oo, O9PE
RE  Bomd
Og ==X

o
e
£

P e e e
oomnum
P s pn =

me: OQOOOM- O

oo
—
oonm
RRNT

21-0C7-76

113

114

115

116

117

i20

121

lee

123

GOS5

14:54 PRGE 59

; OVERFLOW DI

D NOT TRAP-CHECK
sFRLN FVINT GETT

ING TO FRMA

; EXPONENT WRONG ON OVERFLOW

:FEC WRONG ON OVERFLOW-CHECK
;STATE 171

;FEA WRONG ON OVERFLOW

;FEC_WRONG ON OVERFLOW-CHECK
;STATE 105

; CONVERSION ERROR DID NOT TRAP
;CHECK FRLN FCINT GETTING TO FRMA

:FEC WRONG ON CONVERSION ERROR

:FER WRONG ON CONVERSION ERROR

Elkk§°“%p°PD°°QE 913 NOT TRAP
5§ERRSC, S?nso, isrs NM
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POP11-45/55/70 FP11-C DIAGNOSTIC PART £ MACY1l 27(732)
DEFPBA.CMS ERROR POINTER TABLE
g? - (TEM
7 22 046752 EMizy
27 249 04SM0! DH1G0!
53 045480 DT10:
000000 0
- ITEM
047007 gM125
045462 CH102
048532 7102
000000 |
- ITEM
42 047044 EMich
047104 DH126
27 040200 gra
- ITEM
047147 EM127
04 OH127
ggs 2 DT123
744
1TEM
003462 047251 gM130
47 m gz 40 OH101
DT101
0
72 047 ihis
Eﬁ §g§8§ s
g0 DTH
000000 0
- 1TEM
ﬁ 047374 gmM132
) o
DT
10 000000 0
4 12 0474 trIJgg
BRI Buc o
003520 003533 0
- ITEM
047570 EM134
277 401 DH101
g0 DT101
0
ITEM
2776 003532 047635 gM135

HOS

21-0CT-76 14:54 PRGE 60

124

1e5

12k

127

130

131

132

133

134

135

<>
')
L&)
m

;FEC WRONG ON ILLEGAL OP
:FEA WRONG ON ILLEGAL OP CODE
:LEGAL OP CODE FRILED

;LEGAL OP-CODE TRAPPED

;STATE 32 DID NOT LOARD FEC

T R el 2 i

; TMCA HONOR FPTRAP DID NOT GO
;HIGH WITH SL YELLOW PRESENT

:SAPK I SPRCEA (0) NOT GOING LOW OR
:MB138-YA NOT INSTALLED

:FEC WRONG IN STATE 356

;FER WRONG ON DIV BY ZERO




105

11-3 DI?SNG TiC tﬁET Z MACYL1 27¢732) 21-0CT-7b6 I4:54 PRGE Bl

H102
T10e

Qoo

- ITEM 136
% 047666 EMi36 -FEC WRONG IN STATE 346

40 DHI101
ngDl

- ITEM 137
én137 . TMCA_HONOR SEGT NOT DISABLING
OH4 'FP TRAP
374

. ITEM 140
050001 gM140 :NEGF AND FMO FQILED
050025 DH140 :ERRPC DATA TEST N
87140 : SERRPC, $TMPO, snsco §STSTNM

=

- ITEM 141
EM141 :FRMB IMM ¥ REG WT NOT GOING LOW

2

ITEM 142
EM1g2 :THE SP IS WRONG

gg
L
D
o -
mn

B gonn g
N
T
FE3-

040200
000000
- ITEM 143
12 g&gsﬂa EM143 s YELLOW ZONE_AND FP_TRAP DID NOT OCCUR
14 3] B¥3 : IN CORRECT SEQUENCE
- ITEM 144
EMiNY -MGMT AND FP TRAP DID NOT OCCUR
DH4 :IN CORRECT SEQUENCE.
DTY
0
- ITEM 145
EMINS :BIT STUCK IN FPA OR FER
DH102
DT102
0
-ITEM 146
EMIYE - MODE 1 oxo NOT CAUSE FXPB IMMEDITATE
DHI - :TO GO TRUE

DTl
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BOF11-45,55/70 FP11-C DIAGNOSTIC PART 2 MACYLl 27(732) 21-0CT-76 14:54 PRGE &2
DEFPBAR.CMB ERROR POINTER TRBLE

037764 DF1

- ITEM 147
EM147 :MODE 4 DID NOT CAUSE FXPE

DH1 + IMMEDIATE TO GO TRUE

DTl
OF1

-ITEM 150
gM150 ?ﬁﬁ?1§5‘“ NOT DISABLING FXOPN

EB
&
)

e

=2 = B
B B

-ITEM 151
-FXPN RCSO DID NOT GO HIGH
047104 DH126
000500 gre
0
- ITEM 152
Y 55152 :FXPN ACS1 DID NOT GO HIGH
126
DT3
0
-ITEM 153
12 55153 :SCRATCH PAD CHIP FRILED
14 1083 153
11 DT153
2142 DF26
- ITEM 154
1114 EM15Y . UNEXPECTED TRAP_TO
1141 DH15Y ERRPC PCOFTRP ERRREG TEST NO
178 grxsu : SERRPC, §TMPO, STMP1, SSTSTNM
- ITEM 155
1114 EHIEH : UNEXPECTED TRAP TO 4 (11/45)
1?.52 DH155
1 DT155
0
- ITEM 156
2 15;2 EHIEE : UNEXPECTED TRAP TO 114
1 DH156 'ERRPC PCOFTRP ERRREG LORDRS HIADRS TEST KO
gnss : SERRPC, STMPO, STMP1, STMP2, STMP3, SSTSTNM
- ITEM 157
D037E 1246 EM1S6 -UNEXPECTED TRAP TO 1T4 (11/45)
00375 1210 DH155 W
00375¢ DT15S
003760 0
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POP11-45/55/70 FP11-C DIAGNOSTIC PART Z MACYLL 27(732) 21-0CT-76 14:54 PRAGE B3
.CM8 ERROR POINTER TABLE

- (TEM 160
%fma gw&s EM160 :UNEXPECTED TRAP TO 244
3764 0S1415 DH160 :ERRPC PCOFTRP  FEC FER  TEST NO
885;?3 336333 grxso : §ERRPC, STMPQ, STMPL, STMP2, SSTSTNM
-ITEM 161
8215&7 EM24
1474 DH1B1
s ks
- ITEM 162 -
1847 EM2Y
55 DH1B2
DT3
004010 000000 0
- ; : éﬁl‘" 163
! e
]
004058 Oobhoo 0

.SBTTL APT PARAMETER BLOCK

o s FRERFERRFEEEEEEERREEREREEEERERREERRRERFEREERLFREXFXFRREXLEERREEE

8ET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

!l!lli*!!!l!*!i!*!Iill!!l*lii!!*!*iiilil!!*l!*!**i!!!ii***l!l**
.§X=. ;;SAVE CURRENT LOCATION -
‘224" 1!SET POMER FRIL TO POINT TO START OF PROGRAM

e
'

iﬂ
é
:
l

000054
000024 000200 200 : :FOR APT START UP
W =4y ;;PO}NT T0 APT I CT ADDRESS PNTR.
000044 22 §APTHOR ; ;POINT TO APT BLOCK
~ po4022 =.8X ::RESET LOCATION COUNTER
s+ EREHHHHEEHHOE RO
'8ETUP APT PARAMETER BLOCK RS DEFINED IN THE APT-PDP1l DIAGNOSTIC
: INTERFACE SPEC.
iﬂ?ar : .HORD O :: TWO HIGH BITS OF 18 BIT MAILBOX ADDR.
1234 §MBADR: .WORD SMAIL ;;ADDRESS OF APT MAILBOX (BITS 0-15)
000038 gg;n: % 32 :RUN TIM OF LONGEST TEST
DO0O3E ™: . tIRUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
888800 SUNITM: '5353 --noogrronaL RUN r{ns.(szcsm OF R PASS FOR EACH ADDITIONAL UNIT
14 IR SETEND-SHAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS) |
001100 e ;5'5 v mgg ﬁs’mm’ FIRST LOCATION TO BE CLEARED
CLR 233?1 > :*CLEAR MEMORY LOCATION
2939 022706 001126 CMP #SBDDAT, R + : DONE ?
8? : ;;gggp BACK ér NO
001100 MO $STACK, SP t1SETUP THE STACK POINTER
+ s INITIALIZE A FEW VECYORS
2943 012737 033122 000020 MOV $$SCOPE, a810TVEC ;;I0T VECTOR FOR SCOPE ROUTINE
2344 012737 000340 000022 MOV 8340, astOTVEC+2 ;;(EVEL 7
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LOS

PDP11-45/65/70 FP11-C DIAGNOSTIC PART 2 MACY1l 27(732) 21-0CT-76 14:54 PRGE BN
DEFPBA.CMB APT PARAMETER BLOCK
2945 004072 012737 000030 % $SERROR, J8EMTVEC ; EHT vscron FOR ERROR ROUTINE
gz ﬁi& gf 137320 % MOV W@MC” @5 vscroa FOR TRAP CALLS
}14 f Lo 533 '3q° st npuésée POHER FAILURE VECTOR
5&3 @xg 81 83@3 %ee: MOV mu a:havzma .:LE .
1 032740 MOV $ENDET, SE s 1GET up END -OF-PROGRAM COUNTER
g B B G HET N s
i 51 1 001115 MOVB &1, SERMAX ::nLLou ONE ERROR PER TEST
% Gor B RUX v oEa IR R S
: :SIZE FOR gnaouhns cu1TcH REGIATER. IF NOT FOUND OR IT IS
13746 00000Y AL 10 R T F R S0 LE ERHOR VECTOR
ﬁ §1§¥ og;g;g 000004 MOV nsqsacehn ::SET UP ERROR VECTOR
10 01 1 001136 MOV 8DSKR, SWR : :SETUP FOR A HARDWARE SWICH REGISTER
- 177570 001140 MOV oooxsﬁ DISPLAY ;:AND A HARDWARE DISPLAY REGISTER
27 177777 174704 CMP 1, 3SR : 1 TRY TO REFERENCE HARDWARE SWR
_ 13 BNE ass } ;BRANCH IF NO TINEOUT TRAP OCCURRED
T Bas - § B s ( EP MG RS, "
74 001140 T MOV lDISPREG DISPLRY" -POINT TO SOFTWARE DISPLAY REG
R By RSSISHieRUace uB e Ui e
e 65: MOV (5P, QMERRVEC ;;RESTONE ERROR NECTOR
’ 000200 001255 géaa 52915125 , SENVM ::resr usegogxzz ugoggcin
30 1%7 001256 001136 MOV $SSWREG, SWR ::no ﬁse APT SWITCH REGISTER
TYPE THE NAME or THE PROGRAM IF FIRST PASS
1 Biaen V77 B ERRRCH. TF N0
b 73 033102 000042 CMP gggnono,anue ::angﬁéﬁqxr .
1040c 004334 iggs 678 ::EE¥503331¥ STRIN?Z
gggzs: "ASCIZ <CRLF>“MRINDEC-1]12DEFPB-A...PDP11-45/55/70...FP11-C DIAGNOSTIC PART 2"<C
0 7§ %is,g 000004 : rT1g\Tr sl.ooplsnavsc ,ﬁ:}gg %g Eon TIMEOUT
1 3o7eoe 001375 LOOP :33 :gPUERR'SCPUERRc;DOTTﬂlgtéﬁ 10 sguazous HANDLER
g WS BEC T W EEEE A BT
1273 MOV $PR7 ctnavsc+e gsr TRAP TO 4 PSW
1§7 22 114 MOV $CAC $CACHVEC:SET PARITY ERROR VECTOR
1 000340 000116 MOV $PR?, a:cAcuvsc+a

FEEREFEFRFREREREREERERREREERREERERREREEHLRERERERREERFRRRERRRRRE

MULF %MO%(DST=0)#-(SRC=0)
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MULF #MO% (DST=0) ¥~ (SRC=0)

¥ THE A OR NO-MEM ROMS COULD FAIL. THE ONLY OTHER POSSIBLE
¥ FAILURES WOULD BE ROM STATE 350 OR THE 4YF1 BRANCH.

E: IF THE 4F1 BRANCH FAILS THE ACD+1 WILL ALSO BE CLERRED.
‘¥ FPU ROM FLOW - 30, &1, 350

351
'-*i*!*!*il*i!!i!********i*&!****i‘*l*l**l**i***l!!!!i!*i****ll**

T1:  SCOPE
'Y MOV~ #STN-1.STESTN ;;SET TEST NUMBER IN MAIL BOX
MOV 87572, 8ESCAPE  ;:ESCAPE TO TEST 2 ON ERROR

—

CLRF  ACO :LLEAR THE DST
LDF $1040000,AC1 _ ;ENSURE DST+1 NON ZERO
LDF AC1,AC2 :LOAD THE SRC NON-ZERO
LDFPS  #13 :LOAD COMPLIMENT CC’S
18: MULF—- AC2,ACO :EXECUTE INSTRUCTION UNDER TEST
STFPS  $TMPI :GET CC’'S BACK
E?EE ACo :DST REMAIN CLEAR?
BEQ 2% : :BRANCH IF YES
STF ACO, $TMP2 *SAVE RECEIVED DATA
CLRF  S$TMPD :SAVE EXPECTED DATA
ERROR 1 :DATA BAD
2%: gpgg #0,AC1 _ }ACD+1 CLEAR?
BNE 33 :BRANCH IF NO
STF ACl,$TMP2 :GET RECEIVED DATA

MOV #490000,$TMPO0  ; SAVE_EXPECTED

CLR $TMPI s VALUE

ERROR 2 :4F1 BRANCH FAILED
.DATA OK - CHECK CC'S
38: CMP $FZ,$TMPI :CC’S OK?

BEQ TST2 + BRANCH IF YES

MOV $FZ, STMPO :8AVE EXPECTED VALUE

ERROR 3
;-i*!!*iii!!!l!li*!**i*!*llil!l!*i!l!!***i**lii****i************!
;ﬁrssr 2 MULF ¥-MO%- (DST=0)#(SRC=0)
¥ THE ONLY THING THAT SHOULD FAIL IN THIS TEST IS THE R

¥ BRANCH OR THE ADX ROMS OR STATE 34u.
L FPU ROM FLOW - 11, 130, b1, 344, 351
--l!i!!l**!ii*l*ll**!*l&ii!ﬁ!!&i**ii!lli*i**ii**!&!****l*******!!

8T2:  SCOPE
MOV #STN-1,STESTN  ;;SET TEST NUMBER IN MAIL BOX
MOV #7573, 4ESCAPE  ;:ESCAPE TO TEST 3 ON ERROR
LDF $1040000,AC0°  ;ENSURE DST NON-ZERO
CLRF  STMPY :ENSURE SRC=0
MOV $$TMPY, RO ‘PUT ADDRESS OF SRC IN RO
LDFPS 813 :LORD COMPLIMENT CC’S

18: MULF~  (RD)+,ACO !EXECUTE INSTRUCTION UNDER TEST
STFPS  STMPI :GET CC’S BACK
CMP $$TMPE, RO :ADX ROM OK?
BEQ 28§
ERROR 4 :ADX ROM FAILED
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3057
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004726

0047
004750
80u720

004766

173427
170000
190437
174037
104001

022737
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104003

l

z§=
1%7 7

104003

000000

001200
001204

0ococY 001202
000004 001200

000004 001202
000CO4 001200
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DEFPBA.CMB 12

MULF #-MO#-(DST=0)#(SRC=0)

25 OE a0,Ac0 .DID THE DST CLEAR?
3% . H IF YES

gfgr $TMPO ;gg'w"'csxsecm VALUE

STF ACO, §TMP2 -SAVE RECEIVED VALUE

ERROR 1 :DST DID NOT CLEAR
-DATA OK - CHECK CC’S
3s: CMP $FZ. 3TMP1 :CC'S OK?

BEQ 1573 : -BRANCH IF YES

MOV §FZ,$TMPO :8AVE EXPECTED VALUE

ERROR 3 +CC’'S BAD
;-i!i*iiii***l!!*!&ll!il**i&*****i*i*i!ii**ii*!*!!**i*i!l*i*i!***
;irssr 3 MULF *-MO% IMM* (DST=0) #(SRC=0)
‘¥ THE ONLY THING THAT SHOULD FAIL IN THIS TEST IS THE ADX
;: ROM OR STATE 354.
: ¥ FPU ROM FLOW - 11, 131, b1, 354, 351

!-!iil***l!l*i********!!li****i**!&***!‘*l*i*l*****l!*!*i******i*

t5713: SCOPE
MOV 8STN-1,8TESTN  ;;SET TEST NUMBER IN MAIL BOX
MOV #7574, 8ESCAPE  ; :ESCAPE TO TEST 4 ON ERROR
0 :8LEAR THE DST

CLRF  AC
LOFPS  #13 :LOAD COMPLIMENT CC’S
18: MULF~  (PC)+,ACO 'EXECUTE INSTRUCTION UNDER TEST
éRuom: gs :WILL HALT HERE IF ADX ROM FAILS
ERROR N :ADX ROM FAILED
ERROR 4 : ¥
ERROR M : ¥
28: STFPS $TMPIL *GET CC'S BACK
CMPF~  ¥0,ACO :DST REMRIN ZERO?
CFCC
e;o 3
STF Aco, $TMP2 :GET RESULT
CLRF  STMPO : GAVE EXPECTED ANSWER
ERROR 1 :DST DID NOT REMAIN CLEAR
.DATA OK - CHECK THE CC’S
38: CMP  #FZ,STMPI :CC’S 0K?
BEQ . TST4 : :BRANCH IF YES
MOV $FZ, $TMPO :8QVE EXPECTED RESULT
ERROR 3 :CC’S FAILED

;-*lll!llll*!l!!***lllii!****!*!**!!!*li!!i*i!**!*lii**ii!****li*
S&TEST 4 MULF ¥SWR*ADD

,*

Lx THIS TEST ENSURES THAT ROM STATES 61, 340, 233, AND 112

L% SETUP THE SC AND SHIFT CONTROL PROPERLY, THAT FRHK SWR
‘¥ 16 NOT STUCK LOW, THAT FRHL MPY/DIV ADDt1) L IS NOT STUCK
" HIGH T FRMH FORCE MPY/DIV ADD C FALU TO DO
‘¥ AN ADD. THIS IS DONE BY FIRST SETTING A MICRO-TRAP ON

‘¥ STATE 117 TO TEST MUL SWR AND THEN I 112

e 70 ENSURE THE OTHER FUNCTIONS ARE WORKING PROPERLY.
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;l

‘4 IF FRIE snfc u(nm AND “?... m:o r THER, THE SHIFT

H CONTROL M cn.sé HE NORM POS

i ENCODER. rux xrr or 7 IN THE AR

¥ nmmucmsuxr L e N

¥ 1F FXPP %Ero FRMA AS A HIGH OR DOES NOT

‘s GET T0 CUTION WILL GO TO STATE 112

i+ INSTERD OF 113 m sscnou 2.

‘s IF FRHL MPY SIGN EXTEND DOES NOT GO LOW, THE AR WILL END

- UP WITH 0.01 IN IT INSTERD OF O.10.

i+ NOTE; SECTION | OF THIS TEST DOES NOT ALLOK SUITCHES <7:0)
70 BE LOADED INTO THE MI FOR SYNC .

? g;:lliﬂmﬂ"Hlll"“““ﬂllill!ll“llﬂlllllm'lliilli!!

mé@ ::%’E&sro 5'0 sn%oa“"

sscnou név CHE
" o L un. ER z
& nu??% : ro CATCH
LoF Boo. "? CRND
LoE :;"m “ACO Pur MULTIPLI IN RCO
18: 51: GO, ACO ;'%E m'sumcsgm“m TEST
- TRAP OCCURRED - usmmteomuﬁ
28: CHP ésm,(sm Enssroa smsts: -
: R R R E AR R RS
'8FCTION 2 - CHECK THE AR & OR AFTER THE FIRST SHIFT.
3: e . ERGNCH IF YEG
5§: MOV $112,R3
OB wem
MOV 878, FPPVEC
4s: ?gTB gmc s ANY ?
0 gg :BRANCH IF NO
En’s ; CLEAR
&$: MOV ,gy%nmmm
MOV 8. . LOOP
LDF ' :LOAD THE MULTIPLICAND
- mpru.r G0, ACH :EXECUTE THE ru.nm.v
' S
BIT sms RO mmsnmce

E SCN NOT GETTING TO FRHR RS A HIGH

g
. TRAP OCCURRED - CHECK GR AN AR’ on
bg. gﬁo (SP)+, (SP)+ gswﬂs THE SP
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Ay ™ e ien0D ©

SIF ACO, STMPY
BIC sB8I1115, STHPY
MOV 8-2,R4
MSN
STAD
STF ACO, STMPE
8IC sB1t15, 8TMPE
MOV 220, $THPO
% gwn §TMP2
CLR STMP3
CMP 820, STMPY
SNE gs
CMP 4, STMPS
BEQ

8s: CHP 8BIT1S, STMPS
BNE 108
ERROR 7

108: ERROR 10

:QR OK - CHECK AR

4s. CMP $40, STMPE
BNE 118
TST §THP7
BEQ 1518

118: CWP 820, STMPE
BNE {es

128: 551“ s#m
BNE 3%
ERROR 12

13§: ERROR 13

'hssr z

;GR_DATA

;GET RID OF SIGN

:PUT THE SHIFT COUNT IN R4
B&IFT AR TO GET 59 3 S8

r =)

:

RER

vl

%

B

TEND FAIL?
TEND NOT GOING LOW
ALL?

58

83
ST,
a0
g =p

?

) L NOT CRUSING
ADD TO FORCE THE RDD

3
gi
g’&'
"a":

2
2
D
g

o SR EEREERIEIEE N IR T R TR EREEERRRRRREEEER

aas FPPVEC
$112,R3

LDFPS  sFMM

MOV

MOV

BIT

BNE 18
us: MOV
MOV
LDUB

,i
® L":xﬁ ! ST uc ! H} rm.meoy ADD (1) L cozs mu
;: MPY/DIV GO LOW ?'oncx ?2 ?“ ?“"% A SLBTRQCT
¥ sscuou 2 or m 1E§T mcno-rms ON STATE 117 10 cmcx
Ly THAT FRHK MPY m% THIS TRAP DOES
¥ g% Tgccuat m PIN 1 ; 13 NOT GOING HIGH IN
; g;gll!lll“iﬂlﬂli!l!lﬂﬂlllliiﬂllll“lill“!!ilillll!l*lll!l
novm . nsm-x TESTN ::SET TEST NUMBER IN MAIL BOX
E‘l‘gﬁi : :ESCAPE TO TEST & ON ERROR
S8, ISWR :LOOP ON ERROR?
:BRANCH IF YES
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DEFPBR.C 18 MULF 2SWR*SUB

3226 I8 33
tﬁ* 18: TSEB SERFLG :ANY ERRORS
3208 $FPS 0 Eangﬁ: }mﬂgn OFF
7y ii&% 3%: ggx :;mmqsnsco anm IN
i 1110 MOV 8. +6 a& 'SET ERROR Log®
Yk LDF uowbooo ;LOAD THE MULTIPLICAND
323 MULF SREGO,AC ﬁ tEXECUTE me INSTRUCTION UNDER TEST
. - TRAP DID NOT OCCUR
2 3¢ STFPS RO
23 BIT gm,m
X
e 36 Esgoa 14 s MUL sum ENCODER ROMOUT BRD
236 28: CMP (SP)+. (SP)+ ‘RESTORE THE SP
3540 MOV s-2,RY tPUT_THE SHIFT COUNT IN RY
241 MSN }SHIFT AR T0 GET 59 & 58
24 STAD
ic STF :GET AR
ic 1214 BIC -ax'rxg §TMPE  :GET RID OF SIGN
324 1204 MOV e : SAVE_EXPECTED
046 00564 CLR smﬁ :VALUE OF AR
e ; 001214 CHP 8140, STMPE :DID SUBTRACTION WORK OK?
24 5 : BEQ c§ :BRANCH IF YES
Ty 001214 CHP g:u,srm :DID noolgc%m
26 ] ERROR 15 'ERHK_FPY/DIV ADD (1) L NOT GOING HIGH
1€ :OR FRMM FORCE MPY/DIV SUB NOT GOING LOW
1253 &s: ERROR 13 ‘AR DATA BAD
3-“ s !i“!ill!lillillli“ii!l“i&llhlli!!l!!!i!!i!-l!!ﬂ**ii*i*!*ilil
326¢ ' SECTION ; - CHECK MPY SIGN EXTEND
26) 173240 &8: BIT $5WS, ISWR -LOOP ON ERROR?
2C BNE amncu IF YES
1298 ooo244 108: MOV O8,FREVEC
226 LDFPS  sFMM
ot BR 95
126, 78: TSTB  SERFLG «ANY ERRORS YET?
32¢ 0 108 :BRANCH IF NO
b8 . ﬁ'ﬁrps 0 :ENSURE FMM CLEAR
0% 001110 MOV 8.+6 PERR ;SET E
32t LOF 8t ACO :LOAD MULTIPLICAND
3265 MULF  SREGO,ACD :EXECUTE INSTRUCTION UNDER TEST
: [ |

: TRAP oxg NOT oc%
27¢ BllT ' $FMM,RO - -FMM ON?
3¢ BEQ a3 BRANCH IF NO
¥ ERROR 16 :FRHK MUL SWR NOT GOING LOW
3278 :0R MUL ENCODER ROM NOT OUTPUTTING
3276 :12 IN STATE 1l2.

TRAP OCCURRED - SEE IF SIGNEXTEND WORKED
278 4 CHP )4, (SP)+ ;RESTORE THE SP
3276 1 177776 MOV s-2,R4 :PUT THE SHIFT COUNT IN RY
2280 2 ! MSN :SHIFT AR TO GET BITS 59 & 56
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. TS MULF*SWR2SUS

1 STAQ
001214 STF ACO, STMPE :GET AR DATA
100000 001214 BIC s81115,8TMPe  ;GET RID OF SIGN
12 | 000177 001204 MOV 2177, 5tep2 :SAVE EXPECTED
001 MOV s8I1715.8TMP3  :VALUE OF THE AR
1 001214 CMFP 2177,5tPe ‘AR 3 0K?
1004 SNE 128 :BRANCH IF NO
37 100000 001216 CMP aBITls.STnP7 AR _QUAD f 0K?
4 BEQ 15TR ::BRANCH IF YES
000001 00i214 12%: | CMP 81,$TMPE :DID SIGN EXTEND FAIL?
1 ; BNE 118 :BRANCH IF NO
10401 ERROR 17 :FRHK MPY SIGN EXTEND NOT GOING HIGH
0060Se 104013 118: ERROR 13 ‘AR DATA BRD
, !lliilllil!!!l!li*!*lli!!!iiil!ii*lll&i*lill!!!!!iilii!i!!i!!!i
irssr & LOGIC TEST OF FRHK MUL SWR¥FD(0)
e ;, THIS rssr C THE LOGIC THAT C 0 GO
Ly HIGH. ﬁgﬁ u.m GATES BEING “%?en ms 5107 Ema
1 S AND Eu THEY ARE TESTED BY SETTING TRAP ON THE
H -SWR ROM STATE THAT uou.o BE ENTERED xr THE LOGIC rnn.s
3304 ¥ IN csm'nm casss THE TRAP MAY OCCUR ARFTER THE FIRST TIME
¥ T % 52 THESE CASES THE GR WILL BE CHECKED
- T0 rus cT
;: NOTE: SYNC POINT NOT SELECTABLE. DEFAULT=116
§§10 ts#z&iﬁiliiillll!!i!i*!**!!&**l*l!ll*l*i!l*i*ii!!i*ii!*!**i!ll!il
fé %898? 000006 001240 #STN-1,STESTN  ;;SET TEST NUMBER IN MAIL BOX
3313 :SECTION -
14 : ElBB(l 13(&H AND 5115(5 .6, 4IHLL
15 012737 006144 000244 MOV
i? 81 ’!11 0 MOV '“??2“ PUT HULTIPLIER IN
1 0011 MOV *MEMORY (ROM ADDR=240)
1 81 ﬁﬁilau 001110 MOV 33 :SET ERROR LOOP
1 000116 MOV cxxs
1 LOUB
1701 LDFPS
} LDF pt ACO  ;LORD THE MULTIPLICAND
71 0011 MULF mlgga.ncnuo :EXECUTE INSTRUCTION

NRITGQR TRAP
18: gm (SP)+,(SP)+ ;REST THE SP

a2
88

001210 STF STMPY :GET an TO rmo OUT WHEN TRAP OCCURRED
689% 001210 BIC nams §TMPY c§ 9
001212 CMP $8IT11.STMPS  ;FIRST m: Tunu THE BRANCH?
13% BNE 28 F NO
1 ERROR 20 ! FRHK zusm NOT GOING LOMW
i*ll*i!ii!illlll!ll!&il!!ii!!li!l!!*li***i!l!f!*liiiilii!iilill
E QECTION (1,1 m-l AND E115(5,6,4
gg 74 001162 bg. ELBG i N ‘l'lfnuzs MULTIPLIER
2236 012737 008240 000244 MOV uas rppvsc
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LOGIC TEST OF FRHK MUL i SWR*FG0)

°’F1'-45 §5/70 FP11-C DIAGNOSTIC PAR
PBA.CMB 16

001110

0o1214

001216

88
EfE

MOV 8. +6, J4SLPERR
MOV 8116 R3
LDUB
LOFPS  sFMM
LDF 81040000, ACO
MULF  SREGO,ACD
CFCC

33 CHP (SP)+, (SP)+

TG0
F ACO, STMPY

BIC 881115, STMPY
CMP $BIT11, §TMPS
B 8

éguscx THE AR TO ENSURE THAT MUL
nov -2,R4
srnu
STF ACO, STMPS
BIC sBIt15, §TMPE
15T $TMPE
BNE ag
ST §TMP?
BEQ 4§

q§: CLRF  STMP2
ERROR 23

s cREEREFREEEREREEREEEE R LR REREER
secnou -3

4g. MOV 1
MOV % F#Pvcc
MOV 5. +6 98SLPERR
MOV $116.R3
LDUB
LDFPS  sFMM
LDF -  #t040000,ACO
MULF  SREGO,ACH
CFCC.
OR 22
BR &S
5§: CHP (GP)+, (SP)+
.
STF $TMPE
% s uam §TMP?

OR ae
. l*!i*l*!lilillllil!*i!*!liil*!
SEcuon -

Emms 1,2)LHH AND E108
is: MOV #b0,SREGL

MOV 878’ FPPVEC
MOV 8. +b, JuSLPERR
MOV $i17'R3

LDUB

E107(13,1 anu AND E108(13
88171, SREG

PRGE 71

;SET ERROR LOOP

;LORD THE MULTIPLICAND
:EXECUTE THE INSTRUCTION
:WAIT FOR TRAP

tRESTORE THE SP

;GET QR DRTA

; TRAP OCCUR AT CORRECT TIME?
BRRNCH IF YES

RHK E115(4) NOT GOING HIGH
SHR DISABLED THE ADD

;PUT _THE SHIFT COUNT IN R4
‘SHIFT THE AR TO GET 59 3 S8

;GET AR DATA
3 0K?
BRRNCH IF NO
;QUAD 2 0K?
BRANCH IF YES
: SAVE EXPECTED VALUE
;FRHK MUL SWR DID NOT DISARBLE

:FRMH MPY/DIV ADD (OR SUB)
T T

put ru.npuen IN MEMORY
;ssr ERROR LOOP

;LOAD THE MULTIPLICAND
EXECUTE TEST

:WAIT FOR_TRAP

: FRHK 5107(12) NOT GOING LOW
;RESTORE THE SP

;GET QR DA
;DID TRAP occgn AT CORRECT TIME?

:BRANCH IF YE
:FRHK E107(12) NOT GOING LOMW
R R

(13 1)LH
PUt MULTIPLIER IN MEMORY

;SET ERROR LOOP
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DEFPBAR.CMB 16 LOGIC TEST OF FRHK MUL SWR*FD(D)

3333 %ﬁ 000020 LUFPS  sFMM

040000 LDF $1040000,AC0  ;LOAD THE MULTIPLICAND
001160 MULF  SREGO,ACO :EXECUTE THE INSTRUCTION
CFCC :WAIT FOR THE TRAP
7%: g% (SP)+, (SP)+ *RESTORE THE SP
001214 STF~  RACO,$TMPE :GET THE QR DATA
000020 001216 CMP 820 §TMP7 :TRAP OCCUR AT THE CORRECT TIME®

BEQ 15T? : -BRANCH IF YES
ERROR 22 FRHK E107(12) NOT GOING LOMW

<
ng ~ {
3%05 ;;i*****!*i*lil*li!*******!****¥il*!***i!***!i*****!ii!!liilii*i! \
34 ;:TEST 7 MULF (.S5%1)
;3 S ¥ THIS TEST MULTIPLIES 1 BY 0.5 TO ENSURE THAT ALL THE

;: ROM SIGNALS IN STATES 116, 110, AND 72 FUNCTION PROPERLY.

" ¥ FPU ROM FLOW - 11, 131, Bl, 340, 233, 112, 3(116), 110, 72, NORMALIZE

APPSR TP T P T P T T AT PP T T e ST T T

.

:nio
1g $817:  SCOPE
14 813;37 000007 001240 MOV #$TN-1,$TESTN  ;;SET TEST NUMBER IN MAIL BOX
15 12737 006622 001222 MOV $TST10,SESCAPE ;:ESCAPE TO TEST 10 ON ERROR
1; % 001200 MOV $40000.STMPO  ;S5AVE EXPECTED
1 1 CLR STMP1 s RESULT
1 1 040200 LDF $4040200,AC0  ;LOAD THE MULTIPLICAND
1 80017 LDFPS 817 :LORD COMPLIMENT CC'S
17 1200 18: MULF~  $TMPO,ACO tEXECUTE THE INSTRUCTION UNDER TEST
1 STFPS RO :GET CC’'S
1 001204 STF ACO, $TMP2 :GET RESULT BACK
1;%1) 001200 EH;E $TMPO, ACO :RESULT OK?
fm 1 BEG 2% :BRANCH IF YES
m gmon 24 *RESULT WRONG
2%: ST RO :CC'S OK?
4 BEQ TST10 : :BRANCH IF YES
001200 CLR §TMPO -8QVE EXPECTED VALUE
1 001202 MOV RO, STMP1 :SAVE RECEIVED VALUE
104003 ERROR 3 :CC'S BAD

;-ll!***l*lil!!ii!*lll*&lll!*!*iii*l*il!**i!**li*i!!!***illi*!*!*
:&TEST 10 MULF (.111...1%1)

]
s ¥ THIS TEST CHECKS ROM STARTE 1ll.

¥
3 FPU ROM FLOW - 11, 130, 61, 340, 233, 112, 113, 3(117), 111, 72, NORMALIZE
R ENEENEEEEREERERR R R b b ke ks nnnky

2
38

3440 ¥
4y §T10: SCOPE
gmé %25% 8?8%‘7‘ 000010 001240 MOV #STN-1,8TESTN  ;;SET TEST NUMBER IN MAIL BOX
M43 1 %7 001222 MOV ngm.ssscm ;-E;CAPE T0 TEST 11 ON ERROR
m 1 177 001200 MOV $40177'§TMP0  :PUT MULTIPLIER

1 177777 001202 MOV $-1,STHP1 : IN MEMORY

17 % LDF $10140200,AC0  ;LOAD THE MULTIPLICAND

4 17 6 LOFPS 47 :LOAD COMPLIMENT CC'S

2448 4 171 001200 18: MULF~  $TMPO,ACO tEXECUTE INSTRUCTION UNDER TEST
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MULF (.111...1%1)

100000
001200

000010

QeoC10
001202

001200

001200

001240
C0lecez

001160
001110

172112

888

SIFPS RO :GET CC'S BACK
BIS $B1T15, STMPO
8,'.-"8'5' $TMPO, ACO RESULT OK?
BEG 2% :BRANCH IF YES
ERROR 24 *RESULT BAD

25: CMP $FN, RO :CC’S OK?
BEQ 15Ti1 : BRANCH IF YES
MOV $FN, $TMPD :SAVE EXPECTED VALUE
MOV RO, §TMP1 :SAVE RECEIVED VALUE
ERROR 2 :CC’S BAD

;-l*i*****li*!il*!*!!**ii!iﬁ!!l*ii!i!l!li***********!i!ii!!*l!ili
- ¥TEST 11 HIGH ORDER MUL SHIFT ENCODER ROM

THIS TEST CHECKS EVERY ADDRESS ON_THE HIGH ORDER MUL SHIFT
ENCODER. THIS IS DONE IN TWO SECTIONS. THE FIRST SECTION
RUNS A COUNT PATTERN THROUGH QR BITS <41:35>. THE SECOND
SECTION STARTS ERCH MULTIPLY WITH QR BITS <41:35> ALL ONE’S
AND RUNS A COUNT PATTERN THRU QR BITS <M48:42).

SINCE THE MULCIPLICAND IS "1.0" THE RESULT SHOULD BE IDENTICAL
TO THE MULTIPLIER.
I

F AN ERROR OCCURS THE TYPEOUT INDICATES THE ROM_RDDRESS
AND THE EXPECTED OUTPUT OF THE ROM FOR EARCH SHIFT OF THAT

PARTICULAR MULTIPLY.
s o EEEEHH IR R A E R RRRERERRE

¥8T11: SCOPE
#$TN-1,STESTN  ;;SET TEST NUMBER IN MAIL BOX
#TST12,SESCAPE  :;ESCAPE TO TEST 12 ON ERROR

SFD ;ENSURE SFD CLEAR INCASE OF ERRCR
MOV #40000, SREGD ; INITIALIZE THE
G ;MULTIPLIER

SREGI
MOV $.+6,988LPERR  ;SET ERROR LOOP
$$040200,AC0  ;INITIALIZE THE MULTIPLICAND
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18: LDF
MULF  SREGO,ACOH :EXECUTE THE MULTIPLY
gl':_lé‘g $REGD,ACO tRESULT OK?
4 1 :BRANCH IF
BIT 859, ISWR :LOOP ON ERROR?
33 :BRANCH IF NO
TSTB  SERFLG : ANY YET?
38 ?’rfca éfszscl ;emugrrl n'cYEsxT MULTIPLIER
y BPL 18 iﬁm IF NOT FINISHED
4 :GO TO NEXT SECTION

--!!!i*iggil!!lllillii!i!*ii*iili!lii!!!!*ilil*iil!ll!**iii!*!!i*
24: ERROR 25 -MUL SHIFT ENCODER ROM FAILED
;§E2¥}3:!!!5*!!*!*!!!*!!**!*!llliiil**!lIllllilil*!*il!illll!*!i!
4s: MOV $40000,SREG0  ;INITIALIZE THE

MOV 177, SREG] sMULTIPLIER

MOV 8.+5 94SLPERR  ;SET ERROR LOOP
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MUL SHIFT ENCODER R
cs: LUF 84040200, ACO mmnuzs THE MULTIPLICAND
MULF  SREGO, ncb EXE‘,UTE THE MULTIPLY
Egglc-' $REGO. A *RESULT OK?
BNE 23 :BRANCH IF NO
BIT #5W3, ISKR :LOOP ON Eanom
8EQ o8 *BRANCH I
TSTB  SERFLG : ANY ERRORS YET?
BNE &S :BRANCH IF YLS
5§: ADD #8177, SREGI s SELECT NEXT MULTIPLIER
BIT $BIT14, SREGL :DONE YET?
BEQ 3 :BRANCH IF NO

A EEREREEERREERRERERERREERRERERERRER R R RRRRERRRRRRERRERR XA RLEF

'irssr 12 LOGIC TESTS OF FRHK MUL SWR*FD(1)
‘¥ THIS Tl-f'ET CHECKS THE A-BRANCH AND ADX ROMS FOR MULD AND
4 THE GATES THAT DRIVE FRHK MUL SWR WITH FD(1). IN PARTICULAR
,: FRLH E1, FRHK E107, AND E108.
s ¥ THIS LOGIC TEST 1S PERFORMED BY SETTING A MICRO-TRAP OFF
,: THE 2F3 BRANCH TO ENSURE THAT FRHK MUL SWR GOES HIGH.
s NOTE: SYNC POINT NOT SELECTRBLE. DEFAULT=116
1g¥:;i*iggssgilillllll!lli*i**lil*!*!*l&ii!&iiil*!i!!*!!i*!**!***

MOV 8STN-1,STESTN  ;;SET TEST NUMBER IN MAIL BOX

MOV $7ST13,SESCAPE ;;ESCAPE TO TEST 13 ON ERROR

CLR $TMPO

MOV $8IT11,STMPL

CLR s rra

sov PUT THE

MOV aax% tnscu HULTIPLIER IN

gLLg HEHORY

MOV gcswvsc

MOV §.+0,98SLPERR  ;SET ERROR LOOP

ngs $116,R3 :SET MICRO-TRAP

LOFPS  #FMM+FD

LDD $1040000,AC0  :LOAD THE MULTIPLICAND

MOV #SREGO, RO
18: MULD  (RO)+,ACO Execurs TEST

CFCC WAIT FOR TRAP
28: MOV #1100, SP s RESTORE THE SP

CMP agggcﬁ,no ,no ROM OK?

BEQ 1 :BRANCH IF YES

ERROR § :ADX ROM FAILED
100%: STQO0

STD $TMPY ;GET GR

BIC nams STMP4  ;GET RID OF SIGN

CHP $BITII.STMPS QR OK?

BEQ 33 :BRANCH IF YES

ERROR 2b :FRHK MUL SWR NOT GOING LOW
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-WITH PIN 9 AND 10 ON R HIGH.

"l!ii*l**i!il!ii*ll**il*liiil*iiﬁlif!l!*i*!l**li!!li!i!iiiiiiiii

:SECTION - 2
. FRHK E108(39,10,13,1)H,L,L,L, AND FRLH E1(12,13)H,L
234 815; % 001166 3%: MOV #40 . SREG3 SEt THE MULTIPLIER
187: 000244 MOV 848 FPPVEC
012737 007356 001110 MOV ¢.+5,98SLPERR  ;SET ERROR LOOP
0 00C116 Eov $116.R3
i 000550 L._§§S ’ :58356"80 ACO LOAD THE MULTIPLICAND
% iﬁiﬁ; m MULD  SREGO,ACO :EXECUTE THE TEST
170000 CFCC :WAIT FOR TRAP
?2@ 001100 4§: g% #1100, 5P sRESTORE THE SP
1 001210 51D ACO, STMPY :GET THE GR
14 042737 100000 001210 BIC eBIt15,§TMP4  ;GET RID OF SIGN
000040 001212 CMP $BITS, §TMPS :TRAP OCCUR AT CORRECT TIME?
gy BEQ 5§ :BRANCH IF YES
1 000040 001202 MOV $BITS, STMPI
%oom 001204 MOV 410, §tmP2
1200 CLR $TMPO
106027 ERROR 27 .FRLH E1(11) DID NOT GO LOW
;éEE;:B;Iill!!ii!iii!*illl!l*!*!ii!*!*!!i!