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1

.2

3

.4

GENERAL PROGRAM [NFORMATION
ABSTRA(T
;gg?leAGNOSTIC 1S GO/NOGO VERIFICATION OF AN 11/24 SYSTEM WHICH

1.

2.

ALL SINGLE AND DOUBLE OPERAND INSTRUCTIONS, INCLUDING EIS,
UTILIZING ALL SOURCE AND DESTINATION ADDRESSING MODES.

ALL OF MEMORY. IN 4K PAGES., VIA MEMORY MANAGEMENT AND PRINT
THE MEMORY SIfE (LAST MEMORY ADDRESS +2).

SLU1 VIA MAINTENANCE MODE (ALSO CHECKS CONSOLE PRINTER AND
INTERFACE WHEN PRINTING MEMORY SIZS).

THE DIAGNOSTIC IS COMPATIBLE WITH M9312 DIAGNOSTIC ROM FORMAT
REQUIREMENTS.

SYSTEM REQUIREMENTS

A.

HARDWARE REQUIREMENTS

TH1S DIAGNOSTIC 1S DESIGNED TO RUN ON AN 11/
TERMINAL AND 4K OF MEMCRY (MINIMUM). FURTHE
PRESENCE OF THE MEMORY MANAGEMENT UNIT (MMU)

WITH CONSOLE
{; ASSUMES THE

24
R,
CH
SOF TWARE REQUIREMENTS

NONE

RELATED DOCUMENTS AND STANDARDS

THE FOLLOWING DOCUMENTS WERE USED OR REFERENCED DURING THE
CREATION OF THI5 DIAGNOSTIC:

1.

DIAGNOSTIC ENGINEERING STANDARDS AND CONVENTIONS PROGRAMMING
PRACTICES (DOC. NO. 175-003-009-02).

PDP-11 SYSMAC PACKAGE (MAINDEC-11-DZQAC-C3),

REQUIRMENTS FOR NEW BOOT ROMS AND CPU ROMS USED IN THE M9312
(K=-SP-M9312-0-8).

DIAGNOSTIC HIERARCHY PREREQUISITES

NONE
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12 ‘ST
}22 1.5 ASSUMPTIONS 1Y
K34
155 THE DIAGNOSTIC ASSUMES PROPER STEPUP OF THE DIP SWITCHPAK ON THE .21v
156 M9312 BOOTSTRAP MODULE (SEE M9312 USER'S MANUAL AND TABLE BELOW STy
157 FOR THIS INFORMATION) AND PRESENCE OF A BOOT ROM IN THE M9312, "$40
;gg a7
}2? T | AB
16 | i i [ )
16% i ! B !
164 i 1 TFIRST DEVICE!  VIRTUAL  ‘'SWITCHPACK S1! ERR
}65 | BOOTSTRAP: !DIAGNOSTICS! (ALL ROMS) |  ADDRESS ! SWITCHES ON !
12? E ------------ 5 ----------- E ------------ i ------------- '! ------------- E gd:‘
168 ! opt i NO | 2004 I 1650064 | 1.9 : RUN
149 i i YES 2006 i 165006 @ 1,%,10 ¢ COR
170 z | : ] ' ‘
171 [ | TEmessseeeT jessssseenees presssesmasees pressssesseees !
172 i DEVICE ROM ! NO ! 0004 i 173004 ' 9 |
173 ' ”n ! YES ! 0006 ! 173006 ! 9,10 !
174 : ) i ! ] :
175 | Smsssessssss pomesessssss jTessssessees | Tssesessssss pmeessssossess '
176 '\ DEVICE ROM ! NO | 0204 i 173204 i 4,9 '
177 ! e ! YES ! 0206 ! 173206 J 4,9,10 '
178 ! i ] ' i '
179 jTomTsssessss jmosssesssss | momesssssss jTmsssessesses ittt |
180 '\ DEVICE ROM ! NO i 0404 P 173404 ! 3.9 '
181 ' "3 i YES | 0406 V173406 ' 3,9,10 ]
182 ' ! ! ' ' :
183 jmmssoesssses premssssss=s jmomesssessss joomsssssssses jSesssseseees '
184 i DEVICE ROM ! NO ' 0604 i 173604 i 3,4.9 i
185 R T4 i YES ' 0606 i 173606 i 3,4,9,10
186 ' ! i [ ' '
187 mcecomaneanes  cosecseeseee ' CREEESESDPEGE " GRS D@EGo0EmE @S5 5S e o we e
188
189
}3? 2.0 OPERATING INSTRUCTIONS
}3% 2.1 LOADING AND STARTING PROCEOURE
194 IF DIAGNOSTIC 1S SELECTED BY ™9312 SWITCHPACK, IT WILL BE RUN ON
}32 POWER UP, BUT CAN ALSO SELECYED FROM MICRO-0DT BY COMMAND:
}gg 1650006
199 T0 BOOT A DEVICE ROM DIRECTLY, USE THE VIRTUAL ADDRESS COLUMN
200 OF THE ABOVE TABLE. FOR EXAMPLE, 10 BOOT DEVICE ROM #3 WITH
585 DIAGNOSTICS, USE 173406G (FROM MICRO-0DT).
203

2.2 PROGRAM OPTIONS
NONE
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2.3 EXECUTION TIMES

3.0
3.1

3.2

A.

C.

FIRST PASS (Qv)

A PASS OF THIS CODE TAKES APPROXIMATELY 6 SECONDS
INCLUDING THE PRINTING OF THE MEMORY SIZE. THIS T
ON A 11724 CPU WITH 128K WORD OF MOS MEMORY.

LONGEST TEST

THE LONGEST SINGLE TEST IS THE MEMORY TEST WHICH TAKES APPROXIMATELY
S SECONDS PER 128K WORDS OF MEMORY.
ADDITIONAL TIME FOR UNITS
APPROXIMATELY S SECONDS 1S ADDED TO THE TEST TIME FOR EVERY ADDITIONAL
128K WORDS OF MEMORY. THIS TIMING 1S BASED ON AN 11/24 WITH MOS MEMORY.
SAMPLE TEST TIMES BASED ON ABOVE FIGURES:
128kW= 6 SECONDS
256xW= 11 SECONDS
512kW= 21 SECONDS
1024KW= 41 SECONDS
1536KW= 61 SECONDS
1920kw= 76 SECONDS
FULL PASS TIME (1TERATIONS)

THIS PROGRAM DOES NOT DO ANY ITERATIONS ON ANY OF THE TESTS
AND IN FACT ONLY MAKES ONE PASS THRU THE CODE FOR EACH START.

ERROR INFORMATYION
ERROR REPORTING PROCEDURES

SINCE THIS DIAGNOSTIC IS A GO/NOGO, LOW-LEVEL TEST, NO ERROR
REPCRTING, AS SUCH, IS IMPLEMENIED; HOWEVER, IF THE “MICRO-0DT
AND CONSOLE TERMINAL ARE OPERATIONAL THE ERROR HALT ADDRESS+2
WILL BE TYPED FOR THE OPERATOR.

ERROR HALTS

BADADD = 165144 THIS ERROR IS CAUSED BY TRAPPING TO LOCATION 4 AY
ANY TIME PRIOR TO EXECUTING THE MEMORY TEST ON
THE FIRST 4K OF MEMORY. THE PROGRAM DOES ACCESSES
70 SOME OF THE MEMORY MANAGEMENT REGISTERS DURING
THIS TIME. IT MAY BE HELPFUL TO EXAMINE THE STA(K
BUT S INCE THE PROGRAM HAS NOT SET IT UP THE
INFORMATION HECIEVED HAY NOT BE VALID.

CPUERR = 165146 THIS ERROR INDICATES FAILURE WITH EITHER THE
BASE INSTRUCTION SET OR THE EIS INSTRUCTION SET.
FIRST SUSPECT THE DCF11-A HYBRID OR THE (PU BOARD,

MEMERR = 165550 THIS ERROR INDICATES A MEMORY SYSTEM FAILURE. FIRSI
SUSPECT THE MEMORY THEN THE KTF11=-A. 10 LOCATE THE
FAILING BANK DIVIDE THE CONTENTS OF PARQ (1772342)
8Y 200(8) THEN MULTIPLY BY 4.

SLUERR = 165702 THIS HALT INDICATES A DATA ERROR IN THE CONSOLE
SLU, THE GOOD DATA IS IN R2.

SEQ 0006
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263
264
%22 4.0 PERFORMANCE AND PROGRESS REPORTS
sgg 4.1 PERFORMANCE REPORTS
269 NONE
270
271
S;% 4.2 PROGRESS REPORTS
274 THE PROGRAM REPORTS ITS PROGRESS USING TWO LEDS LOCATED ON THE
275 11724 CPU BOARD. THEY ARE LOCATED ON THE HANDLE EDGE OF THE
276 BOARD ALONG WITH THE RUN LIGHT. THEY ARE DRIVEN THROUGH BITS
277 O AND 1 OF THE DISPLAY REGISTER WITH BIT O DRIVING THE LED
278 FURTHEST FROM THE FRONT OF THE BOX AND BIT 1 DRIVING THE LED
279 IN THE CENTER OF THE THREE LIGHTS. THE LIGHT CLOSEST TQ THE
280 FRONT OF THE BOX IS THE RUN LIGHT. THE PROGRAM FIRST WRITES
281 AN OCTAL 3 TO THE REGISTER(TURNING BOTH LEDS ON) TO SIGNAL
282 THE START OF THE CPU TEST. THE COUNT IS DECREMENTED BY ONE
ggz AT THE START OF EACH OF THE NEXT THREE TEST SECTIONS.
285 LIGHT COUNT LAST TEST COMPLETED
286 3 NONE=-SUCCESSFUL ENTRY TO PROGRAM
287 2 CPU TEST
288 1 MEMORY TEST
289 0 SLU TEST
290
29N
%g% 5.0 DEVICE INFORMATION TABLES
%3§ POOL (LOC 165102) CONTAINS DATA USED BY DOUBLE OPERAND SECTION.
296
%gg 6.0 PROGRAM DESCRIPTION
%88 6.1 PROGRAM EXECUTION CHARACTERISTICS
301 PROPER EXECUTION OF THE DIAGNOSTIC RESULTS IN PRINTOUT OF iHE
302 MEMORY SIZE AND BOOTING A PERIPHERAL OR ENTERRING MICRO-0DT
%82 (DEPENDING ON M9312 SWITCH SETVINGS).
305
306
307 6.2 SUBTEST SUMMARIES

8

9 A. CPUTST = THIS SUBTESY VERIFIES THE PDP-11_ INSTRUCTION SET,

0 INCLUDING €15, FOR BOTH WORD AND BYTE FORMATS. IT CONSISTS Of

1 FIVE SECTIONS - SINGLE OPERAND (DESTINATION MODE 0), DOUBLE

P4 OPERAND (ALL SOURCE MODES, DESTINATION MODE 0), CONDITIONAL

2 B??ﬁfggg. BYTE INSTRUCTIONS (ALL DESTINATION MODES). AND JSR/RTS
W .
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BYEST CHECKS ALL OF MEMORY IN 4K PAGES USING
? MEMORY SIZE, AND CONSTRUCTS A PHYSICAL
C

B. MEMTIST - TH&S
ADDRESS FROM IHE UAL ADDRESS WHICH CAUSED A TIMEOUT TRAP,

SU

THE MMy, DETE H&?E

LOOPING THROUGH EACH &K PAGE IS CONTROLLED BY THE 18 LOOP, AND;
WITHIN THIS LOOP, THE 2$ LOOP LOADS EACH LOCATION WITH 175
ADDRESS, THE 3§ LOOP CHECKS THE DATA AND COMPLEMENTS 1T, THE 4$
LOOP ADDS THE CONTENTS OF EACH LOCATION TO I1TS COMPLEMENT AND
INCREMENTS THE RESULT TO PRODUCE Z2ERO. SECTION TIMOUT TURNS OFF
MEMORY MANAGEMENT AND BUILDS A PHYSICAL ADDRESS IN RO AND R1.

NOTE: BECAUSE OF SPACE LIMITATIONS THERE
IS A KNOWN FLAW IN THE MEMORY
SIZING ROUTINE. IF MAXIMUM MEMORY
1S CONFIGURED ON THE SYSTEM(1920KW)
THE SIZING ROUTINE WILL REPORT A
MEMORY SYSTEM SIZE OF 2044KW. THIS
IS BECAUSE OF THE UNIBUS MAP WILL
MAP THE LAST 124K OF VIRTUAL

ADDRESS SPACE TO THE

OF MAIN MEMORY.

LOWER 124K

IN MAINTENANCE MODE (SERIAL
RT) AND TESTS THAT ALL 8-BIT
VED. SECTION PRINT PRINTS
. AND TRANSFERS CONTROL BA(CK

L
¢
T

C. SLUTST = TH]
OUT OF UART T1
PATTERNS CAN BE

THE MEMORY SIZE
TO ODT OR THE APP

S S
E Of
TRANSMITTED AND RE
ALCULATED BY MEM
1CABLE BOOT ROM,

1
D UA
R El
¢ ST
L

6.3 SPECIAL SUBROUTINE DESCRIPTION

THE PRINT ROUTINE TYPES THE LAST 22-BIT MEMORY ADDRESS*2
FOUND BY THE MEMORY SIZE ROUTINE., THE 16 HIGH ORDER BITS
ARE SAVED IN RO AND THE 6 LOW ORDER BITS ARE SAVED IN R1.

7.0 HISTORY

CJM9AA - DOCUMENT RELEASED APRIL 1982

CJM9AB - CHANGES MADE SO DJIAGNOSTIC WOULD INTERFACE CLEANLY WITH
CONSOLE EMULATOR,AND FIXED TROUBLE OF LOSING LAST TWO
CHARACTERS OF MEMORY SIZE PRINOUT.

8.0 LISTING

SEQ 0108
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363 4

364

65 LTITLE CJM9AB

166 "SBTTL ROM AREA 165000-165776

567 "SBTTL GO/NOGO MINIMUM DIAGNOSTIC

568 "TITLE CJMOABO 11/24 ROM M9312

169 ;+(OPYRIGHT (C) SEFTEMBER,1982

570 *«DIGITAL EQUIPMENT CORP.

?;} tMAVNARD MASS. 01754

2;2 'PROGRAM BY D.SOBIK

175 tTHlS PROGRAM WAS ASSEMBLED USING THE PDP=-11 MAINDEC SYSMAC

;;9 tPACKAGE (MAINDEC=-11-DZGAC cs;. JAN, 1981,

$78 000001 i N=1

§gg 160000 $SWR=160000 s sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
181 .SBTTL REGISTER DEF INITIONS

182 177570 SWR= 177570 :SWITCH REGISTER (DIAGNOSTIC LIGHTS)
183 177776 PS= 177776 *PROCESSOR STATUS WORD

184 :SLU1 REGISTERS

i85 177560 RCSR= 177560 :RECEIVER (SR

146 177562 RBUF= 177562 *RECEIVER BUFFER

187 177564 XCSR= 177564 STRANSMITTER (SP

ggg 177566 XBUF= 177566 : TRANSMITTER BUFFER

190 :MMU REGISTERS

191 172340 PARO= 172340 :KERNAL PAGE ADDRESS REGISTERS
192 172342 PAR1= 172342

193 172356 PAR?= 172356

39, 172300 PDRO= 172300 :KERNAL PAGE DESCRIPTOR REGISTERS
395 172302 PDR1= 172302

396 172316 PDR7= 172316

197 177640 UPARO= 177640 :USER PAGE ADDRESS REGISTERS

298 177642 UPAR1= 177642

399 177572 SRO= 177572 :STATUS REGISTER 0

400 172516 SR3= 172516 SSTATUS REGISTER 3 (22-BIT)
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B.P11 15-SEP=-B2 17:03 REGISTER DEFINITIONS SEQ 0010
1 165000 .=165000

2 165000 000177 006020 START: JMP 2173024 STRANSFER TO SELECTED BOOT ROM OR ODT
3 165004 000000 HALT TENTRY POINT FOR ODT, NO DIAGNOSTICS
4 TENTRY POINT FOR 0DT WITH DIAGNOSTICS
2 165006 012704 165002 MOV #165002,R4 *SET UP RETURN ADDRESS=2 IN Ré4

7 .SBTTL CPU TEST

8 :;tltttttttttt'ttttttttitttttiitltttttttttt'ttittttttittttltitttt

9

9 ; BASIC CPU TEST

2 : M 'ttﬁttttttttttttttttttttttt'tttttitttttttttttttt.tttt'tttt'ti't

T 165012 012737 000003 177570 CPUTST: MOV #3, INSUR sLIGHTS = 3, INDICATING CPUTST

L 165020 012737 165144 000004 MOV #BADADD , a4 *SET UP TIME OUT VECTOR INCASE OF TRAP
5 165026 005037 000006 CLR arb SCLEAR PRIORITY OF TRAP ROUTINE

6 165032 010037 177640 MOV RO, 3#UPARO :WE ARE USING THE UPAR'S HERE SIMPLY BECAUSE
7 165036 010137 177642 MOV R1. 3FUPART THEY ARE AVAILABLE UNUSED INTERNAL REGS.
g ‘WE ARE STORING PARAMETERS FROM THE BOOT ROM
0 :R1 CONTENTS N Z V C

1 165042 005001 CLR R1 :000000 0100

2 165044 005201 INC R1 : 1 0000

3 165046 005101 COM R1 2177776 1001

L 165050 006201 ASR R1 177777 1010

S 165052 006301 ASL R1 2177776 1001

6 165054 006001 ROR R1 177717 1010

7 165056 005701 ST R1 77717 1000

8 165060 005401 NEG R1 : 1 0001

9 165062 005301 DEC R1 : 0 0101

0 165064 005601 SBC R1 777 100

1 165066 005501 ADC R1 : 0 0101

% 165070 001026 BNE CPUERR TERROR IF NOT ZERO

g : SECTION FOR DOUBLE OPERAND, ALL SOURCE MODES, DEST MODE 0

6 165072 012702 165126 MOV #POOL, R2 ;SET UP ADDRESS OF DATA TABLE

7 165076 011201 MOV (R2), RI :R1/POOL, SMODE 1

8 165100 022201 CMP (R2)+, R1 ‘DATA CORRECT? SMODE 2

9 165102 001021 BME CPUERR

0 165104 063201 ADD a(R2)+, R1 :R1/POOL + 1, SMODE 3

1 165106 165201 SUB 3-(R2). R1 *R1/POOL , SMODE 5

2 165110 044201 BIC -(R2), R1 *R1/0 ,SMODE 4

3 165112 056201 000004 BIS 4(R2), R “R1/177777. SMODE 6

4 165116 037201 000006 BIT a6(R23, R TRESULT 1S 177777, SMODE 7

5 165122 001411 BEQ CPUERR

.? 165124 000411 8R CONT :BRANCH AROUND DATA TABLE

8 165126 165126 POOL: .WORD POOL

9 165130 165136 .WORD  DATA1

0 165132 177777 DATA2: .WORD 177777

1 165134 165132 "WORD DATA2

2 165136 00000} DATA1: .WORD 1

3 165140 000500 DOUBLE: .WORD 500

4 165142 000500 "WORD 500

S 165144 000000 BADADD : MALT

6 165146 000000 CPUERR: HALT



SeQ 00N

—?EP-OZ 17:04 PAGE 12

15
CPU TEST

MACY11 30(1046)
17:03

5

15-5¢EP-8

0 11724 ROM M93Y
L1

CHECK CONDITIONAL BRANCHES

w vy
(1Y) o w
[~ 1] o
(=] -~ O
w > O .1.
= ox 2 -~
o o O >
— 2 >
- H O o
- >Z ) v o
[~ ~ g O » o
- o = -— n
o oxeo N >
WLOOOOXXOO0OW P
TR [ 4
DdNZDOUZENW L xx O
-3 e OO X
<. .<nitun
e e 2 - 2 . ~NEZ2D>ouNno 2
- [+ 4 -
woee . . . .. XX ao i o
VD - - - - .- oMM Z0

.
’
.
[
.
[
.
[ 4
.
”
.
.
.
[
.
)
.
’
.
.
.
L)
-
.
.
[ ]
[}
[
.
”
[
[}
[

PN MO OO MO OO0
P P P P P P P SO WO O O OO O Py
(oY ala al gl i ol ATV S N N s
O OQOONMNMe— Qv QO OUMM e— O\
lolaleleleslelelelelelelslelelele
ol J l deolel Jolel g J Jol Joto

ONILONNTIOONITIVONNTIOO
(Talvalvalvalielie lalrel g N M Mo lale leF o
e e e e e e e e NN OO
D Al Al " al sl ValV a v Vg1V iV etV o IV iV v alvs)
WO OOVOVLOVOVOVOOVWOOO0O00

G A G gt gt q— gt — —— g g— — p— gp— p— q—

CHECK BYTE INSTRUCTIONS, ALL DEST MODES

NZVC

;R CONTENTS

O o~
OO OQr QO L
ot Wl w
OO0 OO O0OFY O W
v -0 (=]
—_—_OO0O0OC OO~ W E Wo
0w ak
O rrr OO OO oo
WwWED « X
Qnkuw oomMmn
o oo W
E o I o0 W
QM0 ool
OnE OwWOOwW
o OuwEEo
o w woaoo
w I o E
OO OMNr—OMNNON . OO0 O .
OONNAMNMNMNOONMOMRG O L OLerO
RPN TIPSO D SNONNNS e
PPN A A N NP OO0 OO0
PPN ANAARAA QW IO OWO O
B ey e e N ol et ol = Y, LIV T R Tl e e et
PR IRNte ettt ta R TR TR YR TAR R et [ XL S X B4 BN}
& o~ o~
+ P ad bl
o~~~ el 44
MV O~
M xEX M ) O
e xMEBBao
- & @
w0\
& A
[N o~ Rr—

O0NOOAMOOOMOME MO O DO:D
EOEX JEVLOOV. JOLCD>DED>OAWE >N
DdZ20VNVOWLNOAIO JOE 200t Z
WU dEEZoNEdNIvEoOVEODODD
O OV
oo - MMNO
no —e =0
QO VWO
o0 WOO0O
oo —e—O

e g g e g g e o g o g MYV YY) IO ROV O
OOOOOOOOOOOOO VU NMFOMNK-CJ
OMNe=NIMO IO — NN O = M= N B e
OO0 COOCOOOOOOrOrrNOOWNIMO

— - O O O O

N OO OONIOONNONTOOMNIDNON
— OO O NI MM WF AT ST WO O OO
1 OO O OO O O O OV O U NI I O O N OO UMD
¥ Y 1T  a a el el a el s al al'al’ al"al ' al al al ala
OV OOV OVOVOOVOOVOCVOOVOVODOVOOOD0

P P e P v g e e g e e g P R P T e —

e L™ & i PPl A T e NN LT



SEQ 0012

? RETURN ADDRESS TO BYPASS ERROR B8R

—
w
(VY]
—
x
—
» v o
s & o ]
- OOOOO™ =
w DO OO0«
a  oOoNGx o
o o o Land
poe ] ~r
-— - b=
— Ty, Yy, Ny Ny N T N N
w WMo re O e Or—e= =X
(7] wraoaaadaxxeae wiw
Y sptacararstaacets LN ]
—

W v

— [ -~

w v - &
') Q. — 0 -
L W VIl XxXkx oo x W
wh L
O o — (-
- w . xw . a
a — O Wit s e - w

o O *DEOO O e

~ WA WSOV NEO OO
~3  BAavERRCRERREVERAOA
(= ] wy
-w -

[
-— n

W [ W ]

w > > AT X>uUXWCWVm
o~ T OO DIDMWNWVI—ZOZar
J.. W EHODOOEEVCLO DI

-
PS am
[VNTv Y —
[Va] (Vo]
] | o
W™D (V]
Ll * —
LW ] - [V
0
-7
o
-—
S
o
~
- [ 2N 4 OO V—O o~
— o0 FT— ONMNO o
> WO QO OO o
(W5 OO 00 OO0 (]
L o0 OO OO0 O
X e— oo DO OO0 o
[RY Y]
— 00 O T e O PP e UWO I
M OV~ NNONONNNOO M~ O
oQ PN ONONMN O
Ew N OONO ONNMe— NS — (NO
[, ~—OCOCO—=MON AN OMNOWO
Mvn ] (o loladelelelslelelsleleleloe e
[V Al
o o o
FTOTVOITONLONOONITIO
~r Qe = DNOUMMINYLY T WNWNn O
(a¥] [ al.al al al al ol al al al al al aY ol -al al
. [V ol VTV TV TV oYY o TV R YV YV TV W TV V)
-~ VOOV OOOOOVOOVOOO
-~ - T



1726 ROM M9312 MA(C: 11 3001046)
1 15-SEP-82 17:03

65362 012737 000012 177566
65370 012702 000002

65374 010237 177570

65400 005037 172340

654064 005037 172342

55410 012737 177600 172356
65416 012701 077406

65622 010137 172300

656426 010137 172302

65432 010137 172316

65436 005037 177776

65442 005237 177572

65446 012737 000020 172516
65454 012737 165552 000004
65462 012703 020000

65466 012705 010000

65472 010301

165474 010500

65476 010111

165500 060201

165502 077003

165504 010301

165506 010500

165510 020111

165512 001014

165514 005121

165516 077004

165520 010301

165522 010500

165526 060111

165526 005221

165530 001005

165532 077004

165534 062737 000200 172342
165542 000744

165544 005037 177572

165550 000000

N
15-SEP-82 17:04 PAGE 14
(PU TEST SEQ@ 0013

:;t'tttttt!itt.tt"iii""!!I'iﬁ'itttti'tittti'.lii*‘ttttttti'tt'

LSBTTL MEMTST

::ttt'ttttttttitttttt'.i'iiti'ittttittt!t!t'iiittititiiitli"i"t

; THIS TEST SIZES MEMORY AND CHECKS MEMORY FROM LOC 1000 TO END UF

. MEMORY BY WRITING IN EACH LOCATION THE ADDRESS OF THE LOCATION
AND COMPARING THE LOCATION AND ITS CONTENTS. THE PROCEDURE IS
REPEATED USING THE COMPLEMENTS OF THE ADDRESS IN EACH LOCATION.

; MEMORY 1S CLEARED ON EXIT FROM THIS TEST IN 4K BLOCKS;THAT IS,

. a;l}ggs {a ??ESENT. 120K GETS CLEARED, THE REST HAS THE ADDRESS

::tttttitiitttltiittttttt't*iiiti*tiitiitit*ltttt*tiitiiiitititit

MEMTST: MOV #12,3#XBUF :OUTPUT A LINE FEED .
MOV ’”, R2 *WORD INCREMENT
MOV R2. ¥SWUR  :LIGHTS = 2, INDICATING MEMTST
CLR a#PARO ‘MAP VECTOR SPACE TO PARO
CLR a#PAR1 SPAR1 IS MOVABLE WINDOW INTO MEMORY
MOV #177600,3#PAR? :MAP PAR7 TO 1/0 PAGE
MOV #77406,R1 SSET UP R1 AS CONSTANT TO SETUP PDR'S
MOV R1,3#PORO *PAGE0=4K R/W
MOV R1.a#PDR1 SPAGE1=4K R/W
MOV R1.3#PDR7 SPAGE7=4K R/W
CLR EYTH SENSURE KERNEL MODE
INC a#SRO :TURN ON KT
MOV #20,  a#SR3  :SET UP FOR 22-B1T RELOCATION
1%: MOV FTIMOUT a0 *SETUP TIMEOUT VECTOR FOR MEMORY SIZE
MOV #20000, R3 ‘START AT VIRTUAL ZERO
MOV #10000, RS ‘PAGE LENGTH = &K
MOV R3, R1 ‘WORKING COPY OF FIRST ADDRRESS
MOV RS, RO $(OPY PAGE LENGTH
28: MOV R1, (R1) ‘WRITE ADDRESS INTO LOCATION
ADD R2. R1 * INCREMENT ADDRESS
SOB RO, 2$ *LOOP TILL PAGE DONE
MOV R3, R1 *RESTORE INITIAL CONDITIONS FOR
MOV RS, RO > DATA CHECK AND COMPLEMENTING
3¢: CMP R1, (R1) 1GOOD DATA?
BNE MEMERR :NO, HALT
COM (R1) + ‘COM DATA AND INC ADDRESS
S0B RO, 3s :LOOP TILL PAGE DONE
MOV R3, R1 SSTART AGAIN TO TEST COM DATA
MOV RS, RO
4$: ADD R1 (R1) :RESULT SHOULD BE =1
INC (Ri)+ TRESULT=0 AND SETUP NEXT ADDRESS
BNE MEMERR
S0B RO 43 :FINISH THE PAGE
ADD 8200, a#PAR1 RELOC TO A NEW PAGE
BR 1% *CHECK OUT A NEW PAGE
MEMERR: CLR aN#SRO STURN OFF KT
HALT ‘BAD MEMORY
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CJMIABO 11/24 ROM MO312 MACY1T 30(1046) 15-SEP-B2 17:04 PAGE 15
CJMIAB.PT 15-SEP=-82 17:03 MEMTST SEQ 0014
579 165552 005037 177572 TIMOUT: (LR a#SRO sTURN OFF KT
S80 165356 005037 172516 (LR a#SR3 RESTORE 18-BJT RELOCATION
SB1 165562 00040; BR 1% :BRANCH ARQUND ENTRY POINT
582 165564 000167 177222 JMP CPUTST ;B00T ROM ENTRY POINT
S83 165570 012737 (©00006 000004 1$: MOV "6, ars ;TIMEOUT TRAPCATCHER
584 165576 160301 sSus8 RS R1 ;GET RID OF VIRTUAL OFFSET
585 165600 05000 (LR :CLR HIGH HALF OF DOUBLEWORD
586 165602 073027 000012 ASH( 112. RO ;LSH 10. TO BUILD PHYSICAL ADDRESS
587 165606 063700 172342 ADD a#PAR1, RO +ADD PAGE BASE ADDRESS
SB8 165612 073027 177776 ASH( "2, RO :ACCOUNT FOR 1-BIT MSD
ggg LSBTTL  SLUY TEST
$91 ;;tttt'ttltttttt'ttttitt't"ttltttttttt'tttli!ttiitttltltttttttt.
592
332 : CHECK SLU1 VIA MAINTENANCE MODE
59% :;ttttttttttﬁttttttt!tt!t'tttttttttttttltttttttitttt.ttlttltttltt
596
597 165616 012737 000001 177570 SLUTST: MOV M, a#SWR .LIGHTS = 1, INDICATING SLUTST
598 165624 005002 (LR R2 sFIRST ASCII CODE TO BE CHECKED
599 165626 012737 000004 177564 MOV NG, a#XCSR ENABLE MAINTENANCE MODE
600 165634 105737 177564 2%: 1ST8 a#XCSR TRANSMITTER READY?
601 165640 100375 BPL 2% :NO, WAIT FOR READY
602 165642 110237 177566 MOVB R2, a# XBUF TRANSHIT CHAR
603 165646 105737 177560 3s: 1518 a#RCSR DATA RECEIVED?
604 165652 100375 BPL 3% ;NO
605 165654 120237 177562 CMPB R2, INRBUF DID DATA LOOP AROUND C(ORRECTLY?
606 165660 001006 BNE SLUERR
607 165662 005202 INC R2 ET UP NEXT PATTERN
608 165664 105702 1S18 R2 DONE ALL PATTERNS?
609 165666 001362 BNE 2% :NO, CONTINUE
610 165670 005037 177564 CLR a#XCSR EXIT MAINTENANCE MODE
611 165674 000403 BR PRINT PRINT LAST ADDRESS
612 165676 005037 177564 SLUERR: CLR a#XCSR sEXIT MAINT MODE
613 165702 000000 HALT
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1
CJMOAB.PIY 15-SEP=-82 17:03 SEQ 0015
g}ls. ;;t--ntttttttttt-tt't'tttt'tttttttt-ttttttttt't-n\natco\n'c-ont
g%? ; PRINT MEMORY SIZE (LAST ADDRESS + 2) AND EXIT
6“\‘8 ;;tnnctttnttt-tttrnt-tnottttttttttnttctttﬂmtttttnmnnntt.tt-
6
620 165704 005037 177570 PRINT: (LR a#SWR ;LIGHTS = 0, ALL TESTS PASSED
621 165710 012705 000010 MOV M0, RS SPRINT 8, DIGITS
622 165714 012703 000003 1%: MOV "3, R3 :SHIFT COUNT FOR DIGIT ASSEMBLY
623 165720 005002 (LR R2 sCLR DIGIT ASSEMBLY AREA
624 165722 073027 000101 2s: ASH( "M, RO :PUT BIT IN C=BIT
625 1657%6 006102 ROL R2 ;MOVE C-BIT TO R2
626 165730 077304 SOB RS 2% ;BUILD A DIGIT IN R2
627 165732 062702 000069 ADD #0, R? *CNVRT T0 ASCII
628 165736 105737 177564 3%: 1ST8 a#xXCSR :PRINTER READY?
629 165742 100375 BPL 3%
630 165744 110237 177566 Movse R2., #XBUF  ;PRINT [T
631 165750 077517 S08 RS 1% :PRINT 8. DIGITS
632 165752 012705 120000 MOV #120000.R5 :GIVE PRINTER TIME TO PRINT
ggz 165756 077501 4%: sSo8 RS, [} 3 :0UT THE LAST TWO DIGITS
2%2 :/II/II/////////IIIIIIIIII/III//////l/////////////////////////////ll///
2%2 . EXIT TO ODT OR 7O BOOT RO
gzg :///I//I/I/////I///I/IIIII/l//////I//Il////I/l//////////////l//////////
6641 165760 013700 177640 MOV a¥fUPARO, RO :RESTORE BOOT ROM PARAMETERS
642 165764 013701 177642 MOV a#UPAR1, R1
663 165770 000164 000002 JMP 2(R&) ;RETURN T0O BOOT ROM OR OD?
644 165774 042069 LASCID 0D ;#4 CPU ROM FOR M931?2
gzg 165776 051560 CRC: WORD 051560 :CRC CHECKWORD FOR ROM

647 165000 END START
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CJMIABO 11/24 ROM M9312 MACY11 30(1046)
CJMOAB. P11 15-SEP-82 17:03

COMMEN
tEND(OM
ESCAPE
GETPR]
GETSWR
MULT
NEWTST
POP
PUSH
REPORT
SETPR]
SETUP
SK|P
SLASH
STARS
SWRSU
TYPBIN
TYPDEC
TYPNAM
TYPNUM
TYPOCS
TYPOCY
TYPTXT
$SESCA
SSNEWT
$$SKIP
.EQUAT
+HEADE
K711
LSETUP
.SWRH]
LSACT
.SAPTB
SAPTH
LSAPTY
LSASTA
.SCATC
SCMTA
.$082D
.$0B20
.01V
.SEQP
.SERRO
.SERRTY
LSMULT
. SPOWE
.SRAND
.SRDDE
.SRDOC
SREAD
SR2AZ
.$SAVE
.$5820
.$5820
.$SCOP
.$SI112¢E

3684 6
368# 4

3684

b e ek e e o i e e b b e o e i e i b e e el e e el ) el e ) e e e ol o e o ) e s e e e e ) et o et e e et
SRR RRRRRRRRRRAR R RN

15-SEP-82
CROSS REFERENCE TABLE ==~ MACRO NAMES

523

E
17:04 PAGE 20

527

540

591

595

614

618

SEQ 0017
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SEQ 0018

CJMIAB.P11 15-SEP-82 17:03 CROSS REFERENCE TABLE == MA(RD NAMES
.SSUPR 1#
.STRAP 1»
.$TYPB 1»
.$1YPD i
.STYPE »
STYPO 1»
.$40CA 1
170 1

. ABS. 166000 000

ERRORS DETECTED: O

CJMOAB, CIJMIAB/CRF /NL : TOC/SOL=SYSMAC.SML,CIMIAB. P11
RUN-TIME: S 6 .2 SECON DS
RUN=TIME RAT]O: 39/12=3.1

CORE USED: 34k (68 PAGES)



