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TITLE USER DOCUMENTATION
SBTTL IDENTIFICATION

, PRODUCT CODE MRINDEC-11-DVN8R-R-D
, PRGDUCT NRAME BDV11-RA BOOTSTRAP DIAGNOSTIC
. MAINTARINER COST CENTER 301 . "

. HUTHOR MARY MCNALLY 18-QuG-77

COPYRIGHT (C) 197

. DIGITAL EQUIPMENT CORPORATION. MAYNRRD MASSACHUSSETTS 01754

THIS SOFTHARE 1S FURNISHED UNDER R LICENSE FOR USE ONLY ON A
SINGLE COMPUTER SYSTEM AND MRY BE COPIED ONLY HITH THE INCLU-

, SION OF THE RBOVE COPYRIGHT NOTICE  THIS SOFTHRRE. OR RNY
, OTHER COPIES THEREOF, MRY NOT BE PROVIDED OR OTHERWISE MADE
., AVARILABLE TO ANY OTHER PERSON EXCEPT FOR USE ON SUCH SYSTEM
. AND TO ONE WHO AGREES TO THESE LICENSE TERMS TITLE TO RND
. OWNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES REMAIN IN DEC

: THE INFORMARTION IN THIS SOFTWARE S SUBJECT TO CHANGE WITHOUT
. NOTICE AND SHOULD NOT BE CONSTRUED RS A COMMITMENT BY DIG!TAL

EQUIPMENT CORFORATION.

" DEC HSSUMES NO RESPONSIBILITY FOR THE USE OP PELIRBILITY OF

ITS SOFTWARE ON EQUIPMENT WHITH 15 NOT SUPPLIED Br DEC

SEQ 0001]
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44

. FUNCTIONAL DESCRIPTION  THE 2DV11-RR BOOTSTRAP/TERMINATOR/

1

. WEPSION 0O

DIRGNOSTIC MODULE PROVIDES THE
FOLLOKHING FUNCTIONS.

ROM RESIDENT HRRDCORE DIAGNOSTIC
TESTS.

PADS FOR ROM RESIDENT BOOTSTRAP
ROUTINES FOR THOSE OEVICES HWHICH
ARE SUPPORTED BY THE LSi-11 SYSTEM

A READ/URITE STORRGE REGISTER FOR
USE BY THE RESIDENT DIRGNOSTIC TESTS

THELVE DIP ROCKER SWITCHES TC SELECT
TESTING AND BOOTSTRAP OPTIONS AT
POWER UP.

AN ARRARY OF FOUR LED'S TO PROVIDE
STATUS INFORMATION

HALT AND REBOOT TOGGLE SHITCHES FOR
USE IN SYSTEMS WITHOUT R CONSOLE

SOCKETS FOR 2K WORDS OF EPROM

OPTIONAL REPLACEMENT OF SYSTEM ROM
BY 8¢ WORDS OF EPROQOM

-

SEQ 0002
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gl SBTTL GENERAL PROGRAM |NFORMATION
g3 , PPOGRAM PURPOSE  THIS DIAGNOSTIC WILL BE USED TO ESTRBLISH
4 . CONF IDENCE THRT THE MODULE IS FUNCTIONING
85 . PROPERLY. IT WILL PROVIDE CHECKSUM VERI-
86 . FICATION OF THE CONTENTS OF THE DIAGNOSTIC
87 , ROMS AND ANY RDOITIONAL ROM OR EPROM IN
o8 . ADDITION. IT WILL VERIFY THAT THE PROPER
89 , DIAGNOSTIC ROMS RRE INSERTED IN THE MODULE
90 , BY COMPARING THE ACTUAL CHECKWORDS IN THE
91 , ROMS TO THOSE SPECIFIED IN THE DIAGNOSTIC
az , PROGRAM 1T WILL ALSO ACCEPT CHECKWORDS
Q7 , FROM AN OPERATOR FOR USE IN TESTING ANY
ay , ADD I TIONAL ROMZEPROM. THE DIAGNOSTIC WILL
ag, , ALSO TEST THE PROGRAMMABLE REGISTERS AND
G . EXERCISE THE LED'S FOR OPERATOR INSPECTION
ag
99 ., SYSTEM REQUIREMENTS
100 . HARDHARE LSI-11 PROCESSOR
101 , 16K WORDS OF MEMORY
102 , CONSOLE TERMINAL
103 , DIAGNOSTIC PROGRAM LOAD DEVICE
104 :
105
106
107 . PELRTED DOCUMENTS AND STANDRRDS
108 DIAGNOSTIC SUPERVISOR FUNCTIONAL SPEC (176-681-001)
109 . RPT/DIRGNOSTIC SUPERVISOR INTERFACE SPEC (176-681-003)
110
111
112 DIAGNOSTIC HIERARCHY PREREQUISITES  NONE, ALTHOUGH IT IS RSSSUMED THAT
113 THE CPU S FUNCTIONING PROPERLY
114
115
6 ; ASSUMPT I ONS --WHEN RUNNING UNDER RPT, ALL ROCKER
7 , SWITCHES ARE IN THE “ON" POSITION
S . THE EXCEPTION TO THIS OCCURS ONLY
) WHEN AN OPERATOR CHANGES THE HARD-

S G puh pus D b S
Ittt ) o=r oo gt b

0 p WARE P-TABLE TO CORRESPOND TO THE NEW
1 SHITCH SETTINGS
-l
3 --THE ADDRESS JUMPERS RRE CONF IGURED
124 AND MEMORY CHIPS INSTALLEDC PROPERLY
125 . NO TWO CHIPS CAN RESPOND TO THE SAME
12 RDDRESS
127
128 --THE MODULE UNDER TEST RESIDES IN THE
129 y SAME BACKPLRANE RS THAT FPOM WHICH THE
130 LINE TIME CLOCK 1S GENERRTED
131
132 --THE CPU IS WORKING PROPERLY

133
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124
135
13
137
13¢
139
140
141
142
143
144
145
1ue
1y
14¢
145
160
161
162
163
154
185
156
15?7
158
169
160
161
162
163
164
165
166
167
163
169
170
171
172
172
I ™
17

17e
177
178
179
180
181
182
183
184
155
186
187
1S€
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OPERATING INSTRUCTIONS

SBTTL OPERRTING INSTRUCTIONS

.1 LORDING AND STARTING PROCEDURES

IN SYSTEMS OTHER THAN APT, BOTH THE DIRGNOSTIC PROGRAM
RND THE DIAGNOSTIC SUPERVISOR WILL BE LORDED BY EITHEP PRPER
,TRPE OR XXDP MEDIR THE COMBINED FILE WILL BE CALLED DVMEAR.
+RAND IS LOARDED BY THE FOLLOWING COMMANDS.

, | PRPER TAPE

, TO LORD. PLACE N ABSOLUTE LOADER IN THE PAPER

. TAPE READER. AND TYPe "177550L" THEN PLACE THE

, DVMBAR TAPE IN THE READER AND TYPE "P"

. TO CALL THE SYUPERVISOR, TYPE "200G" THE SUPERVISOR

, WILL RESPOND WITH 9 FEW QUESTIONS AND R PROMPT CHARACTER
, SEE THE SUPERVISOR COMMANDS BELOW FOR FURTHER INSTRUCTIONS
: 11 XXDP MEDIA

, TO LORD., TYPE "L DVMBRR" TO CALL THE
: SUPERVISOR, TYPE "S 200" WHEN THE PROGRAM 1S LORDED

{11, SUPEKVISCR COMMANDS
ONCE THE SUPERVISOR HRS BEEN INVOKED RT LOCATION Z00.
THE FOLLOWING COMMANDS SHOULD BE USED SELECTIVELY TO
. CONTROL THE RUNNING OF THE DIAGNOSTIC
.2 TQ STRART

START/TEST <TESTNOS>/PASS (PASSCNT>/UNIT <DEVN>/FLRG <CF> <CF>

WHERE
, TEST =(DEF INES WHICH TESTS TO EXECUTE, IF NO
SPECIFICATION EXECUTE ALL TESTS)
PRSS =(INDICATES HOW MANY PASSES TO RUN. IF NO SPEC-
IFACATION RUN UNTIL DIRGNOSTIC ESCAPE SEQUENCE)
UNIT =(SPECIFIES WHICH UNIT ENTRIES TO GET FROM THE
CONF IGURRTION FILE, IF NO SPECIFICATION USE ALL
APPL ICABLE UNIT ENTRIES)
FLRG =(SPECIFIES THE ERROR (ONTROL/REPORT FLRG OPTIONS
TO BE USED)
. <TESTNOS® =(LIST FOR UP TO 16 TESTS TO BE EXECUTED IN AN
, ASCENDING ORDER
.+ <(PRSSCNT> =(NUMBER OF PROGRRM PASSES TO EXECUTE)
<DEUN> =(UNI1QUE. DEC STANDRRD, DEVICE SPECIFIER RND
UNIT NUMBER)
P> -(ANY OFf THE FOLLOWING CONTROL FLRGS

HOE-HALT ON ERROR

LOE-LOOP ON ERROR AND RTTEMPT REPORT

IEP-INHIBIT ALL ERROR REPORTS

IBE-INHIBIT BRSIC AND EXTENDED ERROR REPOFTS

fEE-INHIBIT EXTENDED ERROR REPORTS

PRI-DIRECT ALL ERROR, PASS, AND STATISTICAL
REPORTS TO THE L INE PRINTER

BOE-AUDIO ERROR INDICRTION

URM-UNATTENDED MODE., NO OPERATOR INTEPVENTION

PNT-PRINT NUMBER OF TEST BEING EXECUTED

SEQ 0004
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OPERRTING INSTRUCTIONS

»3 TO RESTART

, THE RESTART COMMAND 1S SIMILAR TO THE START COMMAND EXCEPT
. THRT ALL PARAMETERS ARE ASSUMED TO BE ALREADY DEF INED, AND NO

. OPERATOR DIALOGUE 1S PERFORMED PRIOR TO RUNNING THE DIRGNOSTIC

. \F THE OPERATOR WISHES TO ALTER THE TYPE OF ADDITIONAL MEMORY

.70 TEST, OR CHANGE THE RODRESSES. LOCATION "PRSS" MUST BE

, CLERRED MANUALLY PRIOR TO RESTARTING. SINCE THIS INFORMATION

. 1S SET UP ON THE ©:RST PRSS OF THE DIRGNOSTIC

RESTART/TEST- <TESTNOS)>/PRSS <PASSCNT>/FLAG <CF> <CF)
"4 TO RETURN TO PROGRAM

, TO RESUME EXECUTION OF THE DIRGNOSTIC AT THE FIRST INSTRUCTION
,FOLLOWING THE CURRENT SUPERVISOR CRLL. RT WHICH TIME NEW FLAGS
,MAY BE RSSIGNED

’

, CONTINUE/FLRG <CF> (CFD

& TO LORD AND START THE DIAGNOSTIC
, TO LORD AND START THE DIAGNOSTIC USING DEFAULT PARAMETERS

RUNCF ILESPECY/TEST <(TESTNQS)./PRSS <¢PASSCNT>/UN!T <DEVN>/FLRG <(F>. ..

6 TC RETURN TO SUPERVISOR
EXIT

NOTE  TEST NUMBERS AND UNIT NUMBERS MRY BE SPECIFIED
, AS SINGLE NUMBERS., RANGES OF NUMBERS «' E 1-6 ).
. OR COMBINRTIONS OF BOTH

. SPECIAL ENVIRONMENTS @PT
: TEST 7. THE TEST OF ALL PESIDENT MEMORY. WILL NOT RUN
,UNDER APT. RS IT PEQUIRES USER INTEPVENTIGN

SEQ 0005
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OPERATING INSTRUCTIONS

, PROGRRM OPTIONS

; THE HARDHARE PARAMETERS ARE STORED IN A PARAMETER TABLE WITH
DEFQULT VALUES THE OPERATOR WILL HRVE THE OPTION OF CHRNGING

,THESE PRARAMETERS BY RESPONDING TO THE RPPROPRIRTE QUESTIONS

» GENERRTED BY THE DIRGNOSTIC SUPERVISOR. THESE PARAMETERS

. INCLUDE THE UNIT NUMBER. INTERRUPT VECTOR,PRIORITY LEVEL, AND

»ROCKER SHITCH SETTINGS THE DEFRULT VALUES WILL BE TYPED RLONG

;HITH THE QUESTIONS

, THE ROCKER SH!ITCH SETTINGS ARE EXAMINED IN THE FOLLOWING

- ORDER

By B3 B2 B81 AB R? A6 PS5 A4 RI AZ A1
,FOR EXAMPLE. |F SHITCHES R1,R2,R6, AND Bt WERE ON. THE SWITCH
.SETTING WOULD BE

B4 83 BZ B1 A8 A7 A6 RS A4 R3I AZ A1
. 1 1 1 1
+HHICH HAS AN OCTAL VALUE OF 0443

THE SOF TWARE P-TRABLE CONTAINS THE (HECKWORDS FOR THE 2K
. OF DIARGNOSTIC ROM WHICH IS ReSIDENT ON THE BDVi1R TO CHANGE
,THESE CHECKWORDS. THE OPERRTOR MUST RESPOND WITH R YES TO THE
,SUPERVISOR'S QUESTION "CHANGE SW (Y/N)?" THE DEFRULT VALUES HILL
,THEN BE PRINTED RS THE QUESTIONS RRE RSKED

. TEST 7 CHECKS ALL THE ADDITIONAL MEMORY THAT IT IS

. INSTRUCTED TO TEST. THIS TEST IS SET UP BY THE OPERATOR ON THE
.FIRST PASS OF THE DIAGNOSTIC THE DIAGNOSTIC WILL RSK IF THERE

. 1S ANY ADDITIONAL MEMORY TO TEST, AND IF SO WILL ASK WHICH

, TYPE OF MEMORY IT IS (THE OPERRTOR CAN RNSHWER THESE QUESTIONS
WITH LOGICAL Y/N ANSHERS ) IF RANY RDDITICNRAL MEMORY IS TO BE

, TESTED, THE OPERATOR MUST SUPPLY THE CHECKWORDS FOR THOSE
,ROMS/ZEPROMS  IN THE CARSE OF SYSTEM ROM/EPROM. THE OPERARTOR MWILL
.ALSO HAVE TO INDICATE HOW MANY CHECKWORDS WILL BE INPUT (IN DECIMAL>
,NOTE THRT ONCE THIS DATR 1S SET UP, THIS MEMORY WILL ALWAYS BE
TESTED, EVEN IF THE DIRGNOSTIC IS RESTARTED, UNLESS THE LOCRTION
."PRSS™ 1S CLEARED (SEE SEC 3 OF LORDING AND STRRTING PROCEDURES)

, EXECUTION TIMES R SINGLE ERROR-FREE PASS WILL REQUIPE

- LESS THAN 1 SEC TO RUN UNDER APT WHEN PUN
IN STAND-ALONE MCDE. 1T WILL REGUIRE LESS
THAN 3 SECS TO PLN

SEQ 0006
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DUMBAR P11 07-NOV-77 10 41 ERROR INFORMARTION
%66 SBTTL ERROR INFORMARTION
6’
268 , ERROR REPORTING PROCEDURES
269 , IN GENERAL, ALL ERROR REPORTS WILL CONTRIN THE FOLLOWING
2?0 » INFOPMRT | ON
271 . 1 A HEADER OF TEST IDENTIFICATION INFORMATION
272 , THIS INCLUDES THE PROGRAM NAME., TYPE OF ERROR.
273 . ERROR NUMBER, TEST AND SUBTEST NUMBERS. UNIT
23; , NUMBER., AND AN OPTIONAL ADDITIONAL MESSRGE
< ,
276 . 2 BASIC ERROR INFORMATION.
277 . THIS IS A SPECIFIC STRTEMENT OF WHRT THE ERROR
278 , IS AND WHICH REGISTER OR ROM WRS INVOLVED
rs .
2s0 ; 3 EXTENDED ERROR INFORMATION
=2 . THIS 1S OPTIONAL INFORMATION WHICH IS USED
<52 , PRIMARILY TO GIVE THE EXPECTED AND ACTUAL
€3 . CONTENTS OF THE APPROPRIATE DEVICE REGISTER
284 DURING REGISTEP TESTS

285

SEG 0007
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%gé SBTTL SUBTEST SUHMARIES

25%S . TEST NO SUBTEST NO PURPOSE

2E9 . 1 1 TO VERIFY THPAT THE RERD/WRITE
290 , REGISTER (AN HOLD RLL ZEROES
291 , 2 TO VERIFY THRT THE READ/URITE
292 , REGISTER CAN HOLD ALL ONES.
293 , 3 TO VERIFY THRT THE RERD/WRITE
294 . REGISTER CAN HOLL AN ALTER-
295 , NATING 1°S AND O0°S BIT PATTERN
296 . b TO VER!FY THRT THE RERD/WRITE
297 , REGISTER IS BYTE ADDRESSABLE
29€ / 5 TO VERIFY THRT THE RERD/WRITE
29 y REGISTER CAN SWAP BYTES.

300 . ) TO VERIFY THRT THE RERD/WRITE
201 . REGISTER CAN HOLD AN ALTER-
302 , NATING O° AND 1'S BIT PATTERN
303 : I TO VERIFY THAT THE RERD/WRITE
304 . REGISTER 1S BYTE RDDRESSABLE
305 : g8 TO VERIFY THAT THE RERD/WRITE
306 . REGISTER CAN SWRP BYTES.

30?7 ; 9 TO VERIFY THAT THE RERD/URITE
308 / REGISTER CAN ROTATE A SET

309 . BIT WITHOUT PICKING UP RNY BITS
310 ' 10 TO VERIFY THART THE RERD/URITE
311 ; REGISTER CAN ROTRTE A CLERR
312 BIT WITHOUT PICKING UP RNY
313 . BITS

314 . 3 1 TEST 2 IS THE SAME RS TEST 1
315 , , EXCEPT THRT THE PAGE CONTROL
316 . REGISTER IS THE REGISTER

317 UNDER TEST

318 . 2 SAME AS TEST 1

319 3 SAME AS TEST 1

320 ; Y SAME AS TEST 1

321 , 5 SAME RS TEST 1

2z : 6 SAME RS TEST 1

o3 2 SAME RS TEST 1

2ol 8 SAME RS TEST 1

3.5 9 SAME RS TEST 1

3lo , 10 SAME RS TEST 1

ooy . 3 1 TO VERIFY THRAT THE BEVENT

o8 . CLAMP DISABLE RLLOWS INTEP-
329 RUPTS WHEN OFF
330 i TO VERIFY THRT THE BEVENT
331 CLAMP DISABLE INHIB1TS

332 INTERRUPTS WHEN ON

333 ' ) 1 TO VERIFY THAT THE LOW BYTE
J34 , DIRGNOSTIC ROM HRS GOOD DRTAR
335 - y4 TO VERIFY THRT THE HIGH BYTE
330 - DIRGNKOST!IC ROM HRS GOOD DATA
33?7 . 3 TO INSURE THRT THE DIAGNOSTIC
338 4 ROMS HAVE NOT BEEN INTERCHANGED
339 7 1 TO DETERMINE |F THERE IS RNY

340 ' ADDITIONAL MEMORY TO TEST
341 THIS INFOPMRTICN 1S OBTRINED
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SUBTEST SUMMARIES

’

~ ~ a ~ w .~ %%

THROUGH USER D!ALOGUE

TO TEST THE EXPANDED DIAGNOSTIC
ROM FIRST THE REQUIRED CHECK-
WORDS MUST BE INPUT.RND THE
STARTING LOCATION IN MEMORY
CHECKSUNS AND CHECKKWORD
VERIFICATION CONFIRMS GOOD
DATA IN RONS.

T) TEST THE EPROM IN THE
SOCKETS. TEST PROCEDURE 1S RS
IN SUBTEST 2.

TO TEST SYSTEM ROM. SAME

TEST PROCEDURE RS IN SUBTEST 2.
TO TEST SYSTEM EPROM SRAME
TEST PROCEDURE RS !N SUBTEST 2.

SEaq 0009
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358
359
360
361
362
363
ey
365
366
367
368
369
370
371
K fige
V3

374
375
376
377

410
411
412
413

P11
002000

002000
002000

00.0Ge

002000
002000
002000
002001
002002
002003
002004
002005
002006
002007
002010
002010
002011
002011
002012
002012
002013
002014
002014
002016
00z016
002020
002020
002022
002022
002024
002024
002026
002030
002030
002032
002032
002034
00203y
002036
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000000
000000
000000

1Cw

126
115
070
101
101
000
goo
101
060

001
006

000000
000005
000000
000000

000000
000000

000000
000000
000000
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SUBTEST SUMMRRIES

Sv(

SVCINS=0

SVCGBL=0

SVCTRG=0
TITLE PROGRAM HERDER AND TRBLES
SBYTL IDENTIFICATION

SBTTL PROGRRM HEADER

BGNMOD MDHEDR
MDHEDR

T
. THE PROGRAM HERDER IS THE INTERFARCE BETWEEN
. THE DIAGNOST!C PROGRAM AND THE SUPERVISOR

POINTER BGNSH, BGNSFT

HERDER DVM8AA.A.0.5

L SNAME

ASCIi oDa

ASCII  dVe

RSCII QMo

RSCIt 489

RSCI:! <R

RSCII <Re

BYTe O

BYTE O
LSPEVY

RSCII dRA
LSDEPQ

RSCIt Q09
LSMREV

BYTE  CSREVISION

BYTE  CSEQIT
LSUNIT

HORD O
LeTIMI

HORD 5
LSTIMU

WORD
LSTIML

WORD
LSEF

.WORD O

.WORD O
LISPC

.HORD O
LSEXP1-

WORD O
LSEXP2

.WORD O
LSEXPJ

SEG 0010
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41y
415
416
41?7
418
419
420
421
422
422
424
425
426
427
428
429
430
431
432
433
434
435
436
43?7
438
439
440
4y 1
442
443
44y
445
W46
wu?
4ys

002036
002040
002040
002042
002042
002044
002044
002046
002046
002050
002050
002052
002052
002054
002054
002056
002056
002060
002060
002062
002062
002064
002064
002066
002066
002070
002070
002072
002072
002074
002074
002076
002076
002100

07-NOV-77 10 41

000000
002102
005024
005170
014322
014512
002026
000000
002122
002134
CO247e
00zs0:2
0000090
000000
000000
0000600
015084

PROGRAM HERDER

WORD
LSDTP. -
WORD
LSICP
. HORD
LSCCP.
WORD
LSHPCP.
WORD
LSSPCP
WORD
LSDEVP
WORD
LSREPP
WORD
LSHPTP
WORD
LSSPTP: .
HORD
LSORCT:
HCRD
LSDRS
. HORD
LSSTR
WORD
LSAUT
. WORD
LSDUT
HORD
LETSTID
WORD
LSLRDOP -
WCRD
ENDHQD

L i
MACY11 30(1046) 16-NOV-77 16: 04 PAGE 13

0
LSDISPATCH
LINIT
LSCLERN
L $HARD
LSSOFT
LSOVTYP
0

L SHU
LSSH
LSOR
LSDRST
¢

0

Q

0
LSLAST

SEQ 0011
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449

450

461

452

453

Y64

485

456 002100

457 002100

468 002100

459 002100 000007
460 002102

461 002102 00£250
462 002104 006070
43 002106 006720
Ye4 002110 007452
4S5 002112 007612
466 002114 010366
4o 00211e 011516
468 002120

469

470

471

472

473

74

475

476

47?7

478 002120

479 002120 000GOu
480 002122

481 002122

482

483

484 002122 00ULO0O
485 002124 000100
4§6 002126 0300007
487 002130 007777
438

489 0021312

490 002:3C

491

49Z

493

Y9y

495

49

497

498

499 002132

500 002132 000010
501 00213y

50, 002134

50°

504

M1

MACY11 30(1046) 16-NOV-77 16-04 PRGE 14

DISPATCH TABLE
.SBTTL DISPRTCH TABLE

;+e

. THE DISPATCH TABLE CONTRINS THE STARTING RDDRESS CF ERCH TEST

» |IT IS USED BY THE SUPERVISOR TO DISPARTCH TO EARCH TEST

BGNMOD DSPCODE

DSPCODE
DISPRTCH 7
WORD 7
LSDISPATCH
CWORD T
WORD T2
WORD T3
WORD Ty
WORD TS5
WORD Tb
.HORD T7
ENDMOD

SBTTL DEFAULT HARDWRRE P-TRBLE

, 4
THE DEFRULT HRRDWRARE P-TABLE CONTAINS DEFAULT VALUES OF
THE TEST-DEVICE PRARAMETERS  THE STRUCTURE OF THIS TABLE
IS {DENTICAL TO THE STRUCTUPE OF THE RUN-TIME P-TRBLE

BGNHW  DFPTBL
WORD  L10000-LSHW/2

L SHU
OFPTBL
DEFAULT VALUES FOP UP TO SiX UNITS
HORD O »UNIT NUMBER O
WORD 100 . INTERPUPT VECTOR
WORD 7 PRIORITY LEVEL
WORD 7777 ,POCKER SWITCH SETTINGS
ENDHHW
L 10000 '

SBTTL SOFTHARE P-TRBLE

++
THE SOFTHRARE P-TRBLE CONTRAINS THE VRLUES OF THE PPOGFRH
PARAMETERS THAT CAN BE CHANGED BY THE OPEPATCP

BOGNSW  SFPTBL
WORD  L10001-LSSH’C
LSSH
SFPTBL

SEQ 0012
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DuMBAA P11 07-NOV-77 10 W1 SOF THRRE P-TRBLE SEQ 00t3
505 ; THE SOFTHARE P-TABLE IS USED TO STORE THE CHECKWORDS
506 ;FOR THE OIAGNOSTIC ROM WHICH IS TESTED IN TEST &
507 ‘
508 002134 031547 . WORD 315647 ;PRGE 0.1
509 002136 014036 .WORD 14036 .PRGE 2,3
510 002140 065162 HORD 65162 ;PAGE 4.5
511 002142 124632 WORD 124612 ;PRAGE 6.7
512 002144 032040 WORD 32040 .PRGE 10,11
513 002146 167124 .HORD 167124 ;PRAGE 12,13
514 002150 155461 WORD 155461 ;PRGE 14,15
515 002152 032257 .WORD 32257 ,PARGE 16.17
816 002154 ENDSH
517 002154 L 10001
51¢

§1%
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6520
521
6§22
823
524
£25
826
§2°
628
©£29
630
531
8§32
£33
534
8285
536
527
538
539
640
541
S42
843
B4y
545
546
BY7
548
549
850
6551
552
8563
554
555
656
667
558
§59
Sl
561
Sel
663
564
565
566
567
568
6569
570
571
672
573
574
)

0Cz15y
002154
002154

MACY11 300(1046)
07-NOV-77 10 41

100000
040000
020C20
C10000
004900
00zg00
001000
ooou0g
ocozo0
000100
000040
000020
000010
000004
000002
000001

001000
000400
000200
000100
000040
000020
000010
000004
000032
000001

000040
000037
000C36
000035
0060 3u4

000020
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SOF THRRE P-TARBLE

TITLE GLOBAL RRERS
SBYTL IDENTIFICATION

SBTTL GLOBAL EQUATES SECTION

44
, THE GLOBAL EQUATES SECTION CONTRINS PROGRAM EQUATES THAT
. RRE USED IN MORE THAN ONE TEST

BGNMOD GLBEQRTY
GLBEGAT
EGUALS

. BIT DIFINITIONS

100000
40000
20000
10000
4000
2006
1000
400
200
100
40

n o

OO0O0O0OOCO0D = ms sun sub out o
NONOWOWO—=NNWED

o
()
"

O — N
) £
o

Bi1T09
BIT08
BiITaY
Bi1T06
BITNS
BITOM
BITO2
BIT02
BITO1
BiT00

ENT FLRG DEF INITIONS
EF32 EF17 RESCRVED FOR SUPERVISOR T4 PPOGRAM COMMUNICRTION
EF1e EFO1 AVAILABLE FOR FROGRAM USE

EF START=: 32 , START COMMAND WAS 1SSUED

T OO oOOOODOOoO OCOoODoDDoDooOoDoDooDooDooomoaocom ™

M o ot ol e o b ) o = —f =] = = =] — =y

< O=to2LENMVYOOUWwW 000

EF RESTART== 31 " PESTART COMMAND WRS 1SSUED

EF CONTINUE== 30 . CONTINUE COMMAND WRS 1SSUED

EF NEW=: 29 " A NEW PRSS HAS BEEN STARTED

EF PWR== 78 A POWER-FRIL/POMER-UP OCCURPED
EF16:: 1t

SEQ 0014

——— it i —



GLOBAL RARERS
DUMSRAR P11

576
5?7
578
579
580
581
582
583
584
5ES
586
5¢?
5E¢
gga
590
5%1
8eC
593
594
595
596
597
598
599
000
601
602
603
604
605
60¢e

002154

MACY11 30(1046)
07-NOV-77 10 41

000017
000016
000015
000014
000013
000012
000011
000010
000007
000006
000005
000004
00Cc003
000002
000001

000340
coo3co
000240
000200
000140
000100
000040
0C0000

177520
177624

16-NOV-?7 16 O4 PAGE 17
GLOBAL EQURTES SECTION

m™m
-
—

mmmm
alniinging
—_ N FUVOWOWO =N EWU,D

O=PNWuwEWM;

1
1
1
1
EF1
EFO
EFO
EFO
EFO
EFO
EFO
EFO
tFO
EFO

(L L 7 I L T T 2O T 2O T T B T O T T T O | |
[ T A T R T I 7 O L T T N T N T TR T B T B L B |

—_ PN E O NO) O = et el s = e

., PRIQRITY LEVEL CEFINITIONS

PRI1OG7== 340
PRI06== 300
PRIOS== 240
PRIC4== 200
PRIO3== 140
PRI02== 100
PR101== N0
FR100==

PCP=177520
LSREG=17756_4
ENDMOD

SEQ 0015

————— s — — — ]



GLOBAL
DUNMBAA

60?
608
609
610
el
612
613
014
615
616
61?7
ol8
bl?
620
o1
6ll
oll
624
625
62b
627
628
629
630
631
632
633
o34
635
636
637
638
639
640
641
ou2
643
b4y
ol4bS
b4t
o4
o448
649
650
651
652
653
654
655
656
657

AREAS
P11

002154
002154
002154
002156
002160
002162
002164
002166
002170
002172
002174
00217¢
002200
002202
002204
002206
002210
002212
002214
002216
002220
002222
002224
002226
002230
002232
002234
002254
002274
002474

002474
00247y
002476
002476
002476
002500
002502
002502
002502

MRCY11 30(1046)
07-NOV-77 10 M1

000000
000000
000000
00cooo
000001
000000
000000
000000
000000
000000
000000
C00000
000100
000000
000000
000000
000000
000000
000000
000001
000000
000000
000000
000000
000010
000010
000100

000631

172727227
00000y

00000k

16-NOV-77 16 O4 PRGE 18
GLOBAL DATAR SECTION

SBTTL GLOBAL DATR SECTION

PR

» THE GLOBRL DATR SECTION CONTRINS DRTA THAT ARE USED
IN MORE THAN ONE TEST

’

GLBDRT

LSOR-
REGMSK -

Ls0PST. -
DEVDAT -

BGNMOD GLBORT

BCF
REAL
LOPRG
COUNTR
ANSR
RFLAG
EXPSUM
RCTSUN
PRSS
PASCT

uLimr

PAGE
VECT
SWSET
STORE
WORDCT
PRIOR
CKWD
RESPND
RSET
LORANG
HIRANG

BYTLOC:

ERRFLG
EXPDIR
EPRON:

SYSROM-

ENOMOD

WORD
HORD
HORD

. HORD

HORD
HORD
HORD
HORD
HWORD
HORD
WORD
WORD
HORD
HORD
HIRD
WoPD
WORD
WORD
HORD
HORD
HORD
HORD
HORD
WORD
BLKH
BLKH
BLKH

DEVREG 4.17777

. WORD

. WORD
HCRD

BLKU

1

1
M

7927
L LI |

OO0~ D000~ 0000000~ 0000

.E¥YPANDED DIRG ROM CHECKHORDS
EPROM CHECKUWORDS
, SYSTEM RCMEPRCM CHECKHOPDS

-t
[om R om J ou )
oD

STORAGE FOR DEVICE REGISTERS

7, DEVDAT, REGHSH

SeQ 0016

—_ ]



GLOBAL
DVHEAA

ese
659
660
6ol
662
663
o64
665
bbb
1°%4
668
669
670
671
672
6”2
o 4
0’5
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
%5
696
097
098
699
700
701
702
703
704
705
706
’0?
708
709
710
711
712
213

ARERS
P11

002512
002520
002526
002534
002542
002550

00255¢
002564
0026872
002600
002606
002614
002622

002624
002632
002640

002643
002650
002656
00266M

002667
002674
002702
002710
002716
00272u

002731
002736
002744
002752
002760
002766

00277y
003002
003010
003016
003024

MRCY11 30(1046)

07-NOV-77 10 Wi

042522
044522
043505
0ou522
051505
033467

040520
047117
C51040
042524
051104
030440
000060

044103
046525
051117

111
042522
042510
042122

105
047440
0u2622
o4ouu0
041040
040520

105
ou7uu0
042522
040440
020110
050040

052123
oN311?
051117
043510
00GJ51

042101
042524
051511
042101
035123
031065

Q42507
051124
04 3505
004522
051605
033467

041505
o4 2440
coo

041516
052103
a4s503

000

051122
041503
020104
046040
052131
042507

051122
041503
020104
ouwuou0
054502
043501

051101
o4b4u40
0201 31
020105

16-NOV-77 16 O4 PRGE 19

053457
051040
Q42524
051104
030440
000062

D41440
Nub11?
051511
042101
036123
031065

051513
ns11cl

051117
N4 1440
047527

051117
051125
o47111
053517
020105

000

251112
051125
047111
Nu3lstt
04252y
000105

020124
046505
NyosZz
Nu5450

GLOBRAL TEXT SECTION
SBTTL GLOBAL TEXT SECTION

A

. THE GLOBRL TEXT SECTION CONTAINS FORMAT STATEMENTE,
. MESSAGES., AND ASCI | INFORMATION THAT RRE USED IN

. MORE THRAN ONE TEST

» GLOBAL MESSRAGES
RUR RSC1Z "RERD/HRITE REG!STER RDDRESS 177522"

PRCR. ASC1Z 'PAGE CONTROL REGISTER ADDRESS 177520/

ChERR RSCIZ  'CHECKSUH ERPOR -/

CWDERR  ASCIZ  “INCORPECT CHECKRHORD.

LOBYT ASCI1Z  ’ERRQOR QCCURPED 'N A LQOW BYTE PRGE.

HIBYT ASCIZ  -EFRQP OCCURPED IN Q H/GH BYTE FRGE ’

LORDR R ‘START OF MEMOPY PANGE »

v
Ty
‘s

EvEH

SEQ@ 0017




GLOBRL
DunMBAA

714
715
716
717
718
719
720
721
722
723
22N
)
72

72"
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
74y
745
746
47
748
749
750
751
752
=X
75y
755
756
757
758
759
760
761
7’62
763
764
765
766
767
768
769

ARERS
P11

003026
003026
003026
003034

0G3036
003044
003052
003060
003066
003074

003102
003110
003116
00312y
003132
003140

003144
003152
002160
003160
003174
003202

003207
003214
003222
003230
003236
003244
003252

003254
003262
003270
003276
003304
003312
003320

003324
003332

MACY11 30(1046)

07-NOV-77 10 W1

042102
000101

040445
062123
047101
C47510
ouelly
042517

ou0u45
052123
047101
047510
o461ty
022523

040445
052123
047101
047510
047517
ouw0o524

o045
051511
051511
o4 1040
042101
040523
goadite

o4 0u4sS
052123
041511
050125
054105
042523
022524

oyauu4s
052123

030526

042522
051105
Q47516
QuZ1ity
055040
022523

042522
051105
Ou?516
ou211y
047440
000116

042522
051105
047516
Q42114
020104
O470u5

051101
042524
o470u40
052131
051104
ou6102

42522
051105
042513
040N40
051124
020124
000116

042522
051105

16-NOV-77 16 O4 PAGE 20
GLOBRL TEXT SECTION

DYoue61

04450?
04 1440
020124
040440
051106
200116

o4u4507
41440
020124
040440
O42516

0s4507
O41440
020124
04 3440
040504

000

043505
020122
352117
020105
051505
022505

owu4s07?
050040
020104
020116
020101
044502

084607
050040

. NAMES OF DEVICES SUPPORTED BY PROGRAM

’

DEVTYP
LSOVTYP

<(BOV11ARD

ASC1Z 980V11RRQ

EVEN

. FORMAT STATEMENTS USED IN

’

ZERR RSC12
ONERR RSCIZ
BOOART R C

BYTINS  RSCHZ

rd

RQTH RS

ROTO RSCI12

"AFEGISTEP

"RPEGISTER

"APEGISTER

“.APEGISTEP

"RREGICSTER

/%AREGISTER

PRINT CALLS

CANNOT HOLD ALL ZEROES N’

CRANNOT HOLD RLL ONES%N.

CANNOT HOLD GOOD DRTAZN

1S NCT BYTe RDDRESSRBLE™NM

PICPEC UP AN EVTFE SEYT BIT N’

PICAED UP AN EXTRR C(LERF EIT N

SEQ 0018




GLOBAL ARERS
DUMBRA P11

770
771
772
773
774
775
776
777
778
779
780
781
782
»$3
78y
~38
756
18?
788
789
790
791
792
793
794
795
796

797
798

0023340
003346
003354
003362
003370

003376
00340M
003412
003420
003426
003434
003442

00347
003454
003462
0G3470
00347¢
003504

003510
003516
003524
003532
003540
003546

MRCY11 30(1046)

07-NOv-77

041511
050125
054105
046103
044502

040445
042514
047514
041440
052103
051117
042507

Q45
051117
043516
031104
022440
022513

o4 0445
052:03
Q4?7445
040445
053111
04445

10 &1

042513
ou0oNu40
051124
040505
022524

047125
052040
040503
051117
O46440
020131
047045

046501
020131
035105
OuOuY45
031104
000116

054105
Q42105
0z2ueb
Qu2522
042105
NZlYeb

16-NOV-77 16 04

020104
020116
020101
020122
000116

o41101
020117
042524
042522
046505
040520

000

046505
040522
0Z224M0
026440
o4ouus

042520
020072
032523
042503
020072
N0011te

GLOBAL TEXTPgEET%éN StQ 0019
DIRGER RSCl; /%ZAUNRBLE TO LOCRTE CORRECT MEMORY PRGEZN/
VIRMSG  RASCIZ /%RAMEMORY RANGE %D2%R - %DZ2%RKZN/
REGDT RECIZ  %REXPECTED *%06%SS™ARECEIVED 08N~
»
EYEH




H 2
GLOBAL RARERS MRCY11 3C(1046) 16-NOV-77 16 04 PRGE 22

DvMBAR P11 07-NOV-77 10 4] GLOBRAL ERROR REPORT SECTION SEQ 0020
ggg SBTTL GLOBRAL ERROR REPORT SECTION
801 , 4
802 , THE GLOBRL ERROR REPORT SECTION CONTAINS THE PRINTB RAND PRINTX CALLS
802 , THRAT ARE USED IN MORE THAN ONE TEST IT ALSO INCLUDES THE RSCI | MESSRGES
gg; , THRT ARE USED BY THE PRINTB AND PRINTX CALLS
806
807
808
809 003554 BGNMSG RER©9
210 003554 RERR1
S11 003554 PRINTB HRZERR
B1. 003554 012746 003030 MOV #ZERR, - SP)
813 00350 012746 00CO0001 MOV #1,-(SP)

Siv 003564 010600 MOV SP. RO

Si6 003566 104014 EMT CSPNTB

316 J03%?0 062706 0O00CCH ARDOD #4,SP

81° 003574 PR NTX RREGDT.R1.RZ

818 003574 010246 MOV RZ,-(SP)

B19 003576 Q10146 MOV R1.-(SP)

820 003600 012746 002510 MOV #REGDT. - (SP
821 003604 O01274e 00C00: MOV $3.-(SP)

822 003610 01Ge00 MOV SP RC

823 003612 104015 EMT COFNTY

824 003614 062"00 QICLIN ADD #10.¢P

825 003620 ENDMSG

g2 003620 . 10002

82; 003620 104022 EMT COMSG

82

829 003622 BGNMSG RERFRC

830 003622 REFR.

831 003622 PRINTE RONEPR

832 002622 012746 0N0O3102 MOV #ONERR. -1 5P
833 003626 012746 000001 MOV #1 -(SP

834w 003632 010600 MQV SP.RO

835 003634 104014 EMT CSPNTB

836 003e3e 0c2706 000004 ACD 84, SP

§37 003642 PPINTX #REGDT.R1.P2

538 003642 0102846 MOV RZ, -SSP

339 003644 010146 MOV R, -(SP)

840 003646 012746 003510 MOV #REGDT. - . SF
841 003652 012746 000003 MOV $3. -(SP

842 003656 010600 - MOV SF.RO

843 003660 108015 EMT COPNTX

844 003662 062706 0OONIC ADD #10.5P

845 003666 ENDMSG

846 003666 L10002

47 003666 1040°2 EMT COMSO

848

849 003670 BGNMSG RERRZ

860 003070 FEPRS

851 003670 FFPINTB &#BDDRY

852 003670 0O1Z"4p DCI1eu HOV $BODAT. -« SP
862 003674 O01-74e 0NOOCC! MQV #$1.-(SP)

g85¢ 003700 01000 MOy SP.RO




GLOBAL ARERS
CuM8AR P11

885
856
gs”
858
859
860
861
862
863
f6u4
865
Bob
867
Sef
869
270
§71
3°Z
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
394
89S
8%
897
898
899
900
901
902
903
90y
905
906
907
908
909
910

003702
003704
003710
003710
003712
003714
003720
003724
003726
0021730
003734
003734
003734

002736
003736
0037 3b
063736
003742
003746
003750
003752
003756
003756
003760
003762
002766
003772
003774
003776
oo4002z
oowo02
oo4002

004004
004004
004004
00400y
004010
O0ou01y
004016
oov020
004024
oo4024
004024

004026
004026
004026
004026
gov032
004036
004040
004042
004046
oou0ue

HACY11 30(104e6)

07-NOV-77 10 W41

104014
062706

010246
010146
012746
012746
010600
104015
062706

104023

012746
012746
010600
104014
062706

0102%e
010146
012746
012746
010000
104016
062706

104023

0:2746
012746
010600
104014
062706

10402°

012746
012746
010600
104014
06700

00000u

003510
000003

000010

no2.0"
0CGCO!

00000k

QG3510
00000°>

00co10

00325+
000001

00000k

Q0332w
000001

N00CQau

I 2

16-NOV-77 16 O4 PAGE 23

GLOBAL

PRINTX

ENDNSG
L 10004

BGNMSG
RERRY
FRINTE

FRINTX

ENDMSG
L 10005

BGNMSG
RERRS
PF NTB

ENDMSG
o1 J000e

BGNMSG
REFFE
PR NTB

ENDHSG
L1300”

ERROR REPORT SECTION
EMT CSPNTB

RADD 8y, SP
KREGDT.R1.R2

MOV R2.,-(SP)
MOV R1.-(SP)
MOV RREGDT, -(SP)
MOV SP.RO

EMT CEPNTX

RDD #$10.SP

ENT CeMSG

RERRY

EBYTINS

MOV 8BYTINS, -1SP
MOV $1.-(SP)
MOV SP.RO

EMT CSPNTB

RDD 84, SP
SREGDY.P1.R2

MOV R2 -(SP)
MQV R1.-(SP)
MOV $PEGDT, -1SF
MoV $5.-(SP)
MOV SP.RO

EMT COPNTY

ARD $10.S°P

EMT SMS

REFRS

gROITY

MOV #PLTY - CF
MOV #1 -SSP

MOV SP F2

EMY CSPNTE

anc w4 <P

EMT C&M.G
PEFPo

#RQTD

MQV #PCTO. - SP
MOV #1 -1 SP
MOV SP RO

EMT C(SPNTB

ACD g4 SP

4

SEQ 0021




GLOBRL RRERS
DUMSAR P11

911
912
9132
914
915
916
917
918
91%
20
921
922
923
94
s
2%
928
929
930
931
932
933
934
935
936
93?7
938
939
940
941

004046

004050
004050
004050
004050
004054
004060
004062
004 06Y
004070
004070
oou0"0

0040”2
004072
0N407e
004102
004106
oo%112
00411y
O0M411L

MACY11 30(10u46)

07-NOV-77 10 4\

104022

012746
012746
010600
104014
062706

104023

013746
013746
012746
C12746
010600
104017
062"0b

003376
000001

00000u

002226
00zc2M
0034u47
000003

noen1c

J 2

16-NOV-77 16 04 PRGE 24
ERROR REPORT SECTION

GLOBARL

BGNNSG
PRGERR
PRINTB

ENDHSG
L10010

VIPR!

EnT
PAGERR

8D IAGER
MOV
MOV
MoV
EnT
ROD

ENT

PRINTF
MoV
MOVv
MOV
MOV
MoV
EMT
ADD

EVEN

CSMSG

%D |AGER, - (SP)
%1, -(5P)

SP. RO

CSPNTB

84, SP

($MSG

#VIRMSG, LORANG. HIRANG
HIRANG, - (SP;
LORANG. - (SP)

$35.-(SP)

SP.RO

CSPNTF

%17.5°P

SeEqQ 0022

— —————————— —— !
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GLOBAL RREAS MACY11 30(1046) 16-NOV-?77 16.04 PAGE 25

DUMBAR P11 07-NOV-77 10 41 GLOBRL SUBROUTINES SECTION SEQ 0023
g:% SBTTL GLOBAL SUBROUTINES SECTION
TN S 44
945 , THE GLOBRAL SUBROUTINES SECTION CONTRINS THE SUBROUTINES
gu% . THRT ARE USED IN MORE THAN ONE TEST
q , ==
948
949 ,+e
950 +FUNCTIONRL DESCRIPTION
951 , SUBROUTINE TO COMPUTE R CHECKSUM IN R ROM/EPROM
952 , INPUT  CONTENTS OF BCF
963 SAMPLICIT INPUTS CONTENTS OF PCR
gy ,OUTPUT R CHECKSUM VALUE STORED IN LOCAT ON RCTSUM
acgs »CARLLING SEQUENCE JSR PC, CHKSUM
2
958 004122 012701 173776 CHKSUM MOV $173776.R1 ,STORE THE HIGHEST RDDRESS IN THE ROM
359 Q04126 063701 002154 RDD BCF.R1 ,FOR EITHER LOW OR HIGH BYTES
90 004132 005037 002172 CLR RACTSUM ,CLERR LOCATION WHICH WILL HOLD THE CHECKSUM
961 004136 012702 173C00 MOV #173000.RZ , COMPUTE THE LGWEST RDDRESS IN THE ROM
962 004142 (63702 00215% RDD BCF.R2 , WHERE THE DATA WILL START
963 004i4e 11120M 18 MOVB (R2).RY ,GET DARTR IN BYTES
964 004150 060437 002172 RDD RY. RCTSULM ,ADD CONTENTS OF EACH LOCARTION TO THE CHECKSUM
965 004154 062702 00OOGCC ADD $2 R2 , ADJUST RDDRESS
966 004160 02020 CMP PZ.P1 , COMPARE CURRENT RDDRESS W!TH HIGHEST RDDRESS
967 00416Z 002771 BLT 19 .BP IF LESS THAN
968 004164 00C2C” pte PC RETURN

969




L 2
GLOBRL RPERS MRCY11 30(1046) 16-NOV-77 16.04 PRAGE 26

DUMSAR P11 07-NOV-77 10 41 GLOBAL SUBROUTINES SECTION SEQ 00zZ4
970 s 44 y
971 . SUBROUTINE TO INPUT CHECKWORDS FROM THE OPERRTOR
9°2 . INPUTS NUMBER OF CHECKHOROS TO INPUT
973 y POINTER TO STORRGE RRERA
974 , OUTPUTS (HECKHORDS STORED (N PROPER TRBLE
3;2 . CALLING SEQUENCE. JSR PC. INPUT
977
978 004166 INPUT  PRINTF  RINSTR »PRINT INSTRUCTIONS
979 (004166 012746 004244 MOV RINSTR, - (SP)
980 004172 012746 000001 ) MOV k1, -(SP)
981 004176 010600 MOV SP. RO
982 004200 104017 ENT CSPNTF
983 004202 062706 0000CH RDD k4, SP
984 004206 INLP GMANID  INKHORD, STORE, 0, -1.0.177777. N0
956 004206 104043 ENT CSGMAN
9z6 004210 000406 BR 100009
987 004212 002210 WORD  STORE
988 004Z14 000022 WORD  TSCODE
989 004216 004332 WORD INWORD
990 004220 177777 WORD -1
991 004222 000000 WORD  TSLOLIM
992 004224 177777 WORD  TSHILINM
993 004226 100009
994 004226 013722 0Q022°) MOV STOPE, (RZ2+ ,PUT C(HECKWORD IN TRBLE
995 004232 005337 00-C'2 Ot ( WORDCTY .DECREMENT WORD COUNT
996 004236 001401 BEG 19 .BR If FINISHED
997 004240 000762 BP INLP ,LOOP UNTIL TRBLE IS COMPLETE
998 004242 000207 19 RTS PC PETUPN
999

1000 004244 O0Q4Ou45 054524 042520 INSTP A3CIZ ATYFE IN THE CHECKRWCPGS RS LISTED IN THE FRINT SETZN/
1001 004252 Ouw4440 020116 DO84124

1002 004260 020105 O441C3 041505

1003 004266 053513 051117 051504

1004 004274 O0Ou0W40 020123 04451Y

1005 004302 052123 042105 O0Ou444u0

1006 004310 020116 0Qu4124¢ 020105

1007 004316 021120 087111 020124

10068 004324 042523 022524 000116

1009

1010 004332 Nu4103 041505 OJS3513 INWORD  ASCIT  JHECKWORD
1011 O0u340 051117 035104 000N4C

1012

1012 EVEN

1014
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GLOBAL ARERS MACY11 30(1046) 16-NOV-?77 16 O4 PRGE 27

DUYMBAR P11 07-NOV-77 10 W1 GLOBAL SUBROUTINES SECTION SEQ 0025
1015 , 44
1016 , SUBROUTINE TO COMPUTE THE VIRTURL RDDRESS OF R BRD
1017 .PRGE IN MEMORY
1018 » INPUTS PRGE IN PRGE CONTROL REGISTER
1019 BYTE CONTROL FLRG (BCF)
1020 ,OUTPUTS MEMORY RANGE IN WHICH ERROR OCCURRED
1021 .CRALLING SEQUENCE: JSR PC,VIRTRD
1022 <=
1023
1024 004346 005001 VIRTRD (LR R1 ,STRART AT BOTTOM OF RANGE
1025 004350 012737 000007 002200 MOV g7.uLimT .SET UPPER LIMIT OF PRGE
1026 008356 113737 177520 002202 MOVB PCR. PRGE .LOW PRAGE ERROR
1027 004364 022737 002202 002200 LPADD CHP PRGE. UL IMIT . 1S PAGE <=ULIMIT
1028 004372 003427 BLE QUTPUT .BR IF YES
1029 004374 022737 000057 002200 CHP #57.0LiMT LIS ULIMIT = 67
1030 004402 001006 BNE 18 .BR IF NO
1031 004404 012737 00020° 002200 MOV $207. UL I1MIT ,CHRANGE UPPER LIMIT
1032 004412 012701 000020 MOV #20.R1 ,RADJUST MEMORY POINTER
1033 O008M41& 000762 BR LPROD ; CHECK PAGE RGAIN
1034 O00N420 062737 000C10 00NZ200 1§ ADD $10.uLIMIY . INCRERSE UPPER LIMIT
1035 O0QO0u426 022737 000377 002200 CMP $377.uLiMmT ,HAS THE UPPER LIMIT EXCEEDED THE MAX PRGE
1036 004434 002003 BGE 2% .BR I1F NO
1037 004436 ERRDF 40..PRGERP ,COULD NOT FIND THE PAGE OF MEMORY
1038 004436 10uNu4Z TRAP TSERCODE
1039 004440 000050 WORD 40
1040 OO%W442 00400 WORD PRAGERR
1041 OO0O44uY ) CKLQOP
1042 OO0O4uu4d 104006 EMT cscLPt
1043 OO0N446 005201 INC R1 * RDJUST POINTER
1044 004450 000745 BR LPRDD .LOOP UNTIL UPPER LIMIT IS FOUND
1045 004452 010137 002224 QUTPUT MOV RP1. LORANG ,PULL THE LOW RANGE OUT OF THE TRBLE
1046 0O0NM56 013737 002224 002226 MOV LORANG. HIRPANG .COPY THE DRTR
1047 OO0Ouw46M 005237 002226 I NC HIRANG INCREMENT TO OBTRIN 1K PANGE
1048 004470 005737 002166 TSY RFLAG 1S 1T ROM (2K SEGMENTS)
1049 OO0wu74 001402 BEQ 38 .BR IF NO
1060 OUN476 005237 002226 I N HIRANG .UBTRIN 2K PRNGE
1061 004502 000207 18 PTS PC RETUPN

10%2




GL OBAL
DVMBAR

1053
1054
1055
1050
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
10”8
11579
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1092
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103

APERS
P11

MACY11 30(1046)
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004504
oous10
00451y
004522
004524
004530
00453y
o045y 2
004550
004554
004556
00456k
004566

oous66
o057
00M602
ooN 60N
004610
00oN612
0oN616
004620
0C4624
0cu630
004636
oou6NN
004650
004652
O0ubb0

ooueb2
OO 6bo
00u6?0
004676
004700
004706
008710
oou?12
004720
00N8722

004730 ,

005037
005037
122737
001421
005237
ocu?3?
1137237
063737
106737
Q01404
012737
000207

012737
122737
001827
005?737
001003
005037
000207
005237
004?737
113737
063737
105737
001404
012?37
000207

005737
001420
022737
001035
123737
001005
000207
023?732
001403
012737
0oozo?

002156
002154
12727727
002156
004122
173776
002172
002170

000C01

000001

A
002150
002150
002156
oQu122
1732727
002122
002170

000c01

002156
000001
002216

Cc02l1e
HU0o0<

16-NOV-77

173774

002170
002170

noz2iz

00154

1°37°

002170
N02170

No2c32

002150
173276

17277

0022l

N 2
16- 04 PRGE 28
GLOBRL SUBROUTINES SECTION

A

» SUBROUTINE TO VERIFY THE CHECKSUM VALUE OF A PRGE

,OF EXISTENT MEMORY AND ALSO TEST FOR THE PROPER CHECKWORD

. INPUTS: PAGE CONTROL REGISTER, PAGE CHECKWORD

;OUTPUTS. ERROR FLRGS HMICH POINT TO THE PROPER ERROR MESSAGE
. SUBORDINRTE ROUTINES USED: CHKSUM

; CALLING SEQUENCE: JSR PC, MEMTST

.
-

’

MEMTST (LR REAL ,CLEAR MEMORY INDICATOR
LOBYTE (LR BCF »SIGNAL LOW BYTES RRE BEING CHECKED
CrMPB f-1.98173774 .DOES THE ROM EXIST
BEQ Hi1BYTE .BR IF NO
INC REAL » INDICATE THRT MEMORY EXISTS
JSR PC. (CHKSUM . COMPUTE THE RCTURL CHECKSUM
nove 08173776, EXPSUN ,GET THE STORED CHECKSUM
RDD ACTSUN, EXPSUN .,ADD THE EXPECTED AND ARCTUARAL C(HECKSUMS
TSTB EXPSUN , TEST RESULTING CHECKBYTE
BEQ 19 ,BR IF NO ERROR
MOV ®1.ERRFLG »SET CHECHSUM ERROR FLRG
RTS P . RETURN
19
HIBYTE MOV &1 BCF ,SET BCF TO DENOTE HIGH BYTES
(MPB -1 IW173775 .DOES THE ROM EXIST
BEQ TSTCKH .BR IF NO
TST RERL .HWAS THERE R LOW ROM?
BNE 2$ ,BR IF YES
CLR REARL . DENOTE NON-EXISTENT LOW ROM
PTS PC .RETURN FOR ERROR MESSRGE
2% INC REAL . INDICRTE MEMORY EXISTS
JSP PC. CHRSUH . COMPUTE CHECKSUM
MOVB 981737277, ExXPSUN .GET EXPELCTED CHECKSUM
RDO RCTSUM, EXPSUM RDD THE EXPECTED AND RCTURL CHECKSUMS
TSTB EXPSUN .TEST RESULTING CHECKBYTE
geta TSTCKH .BR IF EQURL
MOy $1.ERRFLG .SET (HECKSUM EPROR FLRG
RTS PC PETURN
TSTCRW TST REAL ANY MEMOPR Y7
BEQ 5¢ BR IF N&
CHP $1.PEAL SINGLE POHM™
BNE 39 BR IF NO
(HPB CKHD Q817277 COMPRRE C(HECFBYTE ONL:
+ BNE “s BR IF EPPOR
PTS PC FETURN -- NC ERROP
R 3 4, 4 © (nHD. 981721770 (OMPRPE C(HECKHORD
8ta 59 CBF IF NO ERPROF
L} ) Hov 82 EPPFLG NENNTE CHE »SUH EPP 6
59 P13 P PETURN

SEQ 0026




GLOBAL RREAS
DUMEAR P11

P s Pt gl s gl Gl Gl Pt il Gl G g
P D s s gk g G gl i ol g el
BYB) vt o ol o =t it o b ot = ()
= OO NOCNE (Y —= OO

—
—
N
N

1123
1124
1125
1126
1127
1128
1129
1130
1
1132
1133
1134
1126
1136
1137
1138
1139
1140
1141
1142
Y1’
114y
1146
IR LT)
1147
1148
1149
1160
1161
1162
1163

004?732
004?36
004742
004 74y
0gu?46
004750
004752
004754
004756
004’60
004764
004770
004772
004774
004776
005002
005004
005006
005012
005014
008020

MACY11 30(1046)
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013701
020127
003006
000241
006101
006101
006101
110104
ooo413
C12704
012705
020:04
001404
005204
062705
0007?72
010504
110437
005204
110437
000207

002210
00000s

goeozo
0coZ0o

goonic

002160
N0Z1v!

B 3
GLOBAL SUBROUTINES SECTION

;4

; SUBROUTINE TO COMPUTE THE RCTUNL STARTING PAGE

;OF MEMORY IN WHICH THE MEMORY CHIP IS TO 8E

» ADDRESSeD

» INPUTS THE LOW NUMBER IN THE MEMORY RANGE

/ (1.LE. X IN X-Y K)

.OUTPUT- PAGE NUMBER iN PCR WHICH DENOTES WHERE TESTING
y SHOULD BEGIN

»CALLING SEQUENCE. JSR PC,SETRDR

’

16-NOV-?7 16: 04 PRGE 29

SETADR MOV STORE. R1 . COPY DRTA

P R1, %5 » 1S THE NUMBER <=57

BGT 1% .BR IF NO

CLC ;CLEAR (-BIT FOR ROTATE

ROL R1 ;ROTATE TO MULTIPLY

ROL R1 . BY 10 (8)

ROL R1 ’

MOVB R1.RY , COPY DRTA

BR LOAD »LORD THE PCR
19 MOV #.0. Ry LSTART WITH 16 (10)

MOV %200. RS . CORRESPONDIGE PAGE 'S 200
LOQP CMP R1,R4 . PAGE FOUND?

BEQ 2% ,BR IF YES

INC RY » NEXT PRGE

ROD %10, RS » NEXT PRGE

BR LooP ,LOOP UNTIL PRGE 1S FCUHD
s MOV RS. RY ,GET PRGE FOR P(CR
LORD MOvB RY4.LOPRG LOW STARTING PAGE

INC Py » INCREMENT

Movg P4, LOPRG+1 .HIGH STARTING PRGE

PTS PC

StQ 0027




MISCELLANEOUS SECTIONS MACY11 30(1046)

DUMBAR P11

1184
11585
1156
11587
1158
1189
1160
1161
1162
1163
1164
1165
11606
1167
110S
1169
1170
1171
1172
1173
11724
11785
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
119y
11956
11%
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209

005022
005022
005022
005022
005022

005024
00502y
005024
005024
005030
0050132
005034
005042
005050
005056
005056
005062
005064
005064
005066
005066
005070
005070
005074
005100
005102
005!04
005110
005110
005110
005112

005114
005122
005130
005136
005144
005152
005160

104025

012700
104042
010001
016137
016137
016137

012700
104041

104051
104010

012746
012746
010600
104017
062706

104032
000054

QuouLs
026461
04?517
050101
047107
020103
046522

07-NOV-77 10 41

000000

c0000<
Q0000u
000008

000240

005114
000001

000004

2102
040501
051524
042080
051517
051140
022515

N0Z20u
0021w
N0.206

030520
o4 1040
051124
Ou0s511
044524
ou351°
0N01le

¢ 3
16-NOV-77 16: 04 PAGE 30
GLOBAL SUBROUTINES SECTION

TITLE MISCELLANEOUS SECTIONS
SBYTL IDENTIFICATION

SBYTL REPORT CODING SECTION

BGNRP T
LSRPT

ENDRPT
Lioc11

EMTY CSRPT

SBTTL INITIALIZE SECTION

s+

, THE INITIALI2E SECTION CONTRINS THE CODING THART IS PERFORMED

, AT THE BEGINNING OF ERACH PRSS

BGNINIT

LOINIT
GPHRRD #0.R1
HQv %0 RO
EMT CSGPHRD
MOV RO. R1
MOV 2(R1), VECT
MOV Y(R1).PRIOR
MOV 6(R1), SHUSET
SETPRI #PRIO?
MOV #PRI107.RO
EMT CSSPRI
MANURL
EMT COMANI
BNCOMPLETE ouY
BCC ouv
PRINTF  ®IDENT
MOV $1DENT. -1 SF
MOV 1, -(SP
ROV SP, kO
EMT CEPNTF
ROD #4,SP

QuUT
EXIT INIT
EMT CSEXIY

WORD  L10012-

,GET POINTER TO BRSE RDDRESS Of P-TRBLE

,GET INTERRUPT VECTOR

,GET PRIORITY LEVEL

-GET ROCKER SHITCH SETTINGS
INHIBIT INTERRUPTS

-MANUAL INTERVENTION QK7

BR IF NO

.PPINT PRQOGRAM | D

1DENT RSCIZ " ABDVI1-AA BOOTSTRAP DIRGNCSTIC FROGRAN' N™

EVEN

SEQ 0028




1210
1211
1212

1212

005166
005166
00S1ve

0
MISCELLANEQUS SECTIONS MACY11 30C1046) 16-NOV-77 16. 04 PAGE 31
DuUMBAR P11

07-NOV-77 10 W1 INITIRLI1ZE SECTION

ENDINIT
L10012
104011 ENY CSINIT

3

SEQ 0029




MISCELLANEOUS SECTIONS MACY11 30(1046)

DUMBAR P11

1214
1215
1210
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230

L)
Lo

1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245

005170
005170

005170
005174
005200
005206
005212
005216
005224
005230
005234
005234
005240

005242
005242
005244

005246
005246
005246

005037
005037
0127237
005037
Q05037
012737
005237
005237

013700
104036

104032
000002

108G 2

07-NOV-77 10 41

177520
177522
000001
002220
013530
000001
00217y
002176

NOZL0u

002222

N0Z1ek

16-NOV-

s+

E 3

77 16 04 PAGE 32
CLEANUP CODING SECTION

SBTTL CLERANUP CODING SECTION

. THE CLEANUP CODING SECTION CONTRINS THE CODING THPT IS PERFORMED

. AT THE END Of EARCH PRSS

’

LSCLERN

L10013

BGNCLN

CLR
CLR
MOV
CLR
CLR
MOV
INC
INC
CLRVEC
MoV
Ent

EXIT

EMT
WORD

ENDCLN
($Ah]

PCR
RWREG
#1,RSET
RESPND
RADDON
%1, ANSR
PASS
PRSCT
VECT
VECT. RO
CSCVEC

(LN
CeEXIY
L1GG13-

CSCLERN

»CLEAR PAGE CONTROL REG'STER
.CLEAR READ/UWRITE REGISTER
+RESTORE DEFRULT VALUE
,RESTORE DEFRULT

+RESTORE DEFAULT

;RESTORE DEFAJLT

» INCREMENT PRSS COUNT

» INCREMENT TEST 4 PRSS COUNT
.CLERAR INTERRUPT VECTOR

SEQ 0030




HRAPDURFE TESTS MACY11 30(10u46)

DUMBRA P11

1246
1247
124¢
1249
1260
12651

1282
12563
1254
1268
1256
12587
1268
1269
1200
1261

1262
1263
{26l
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
12?77
1278
1279
1280
1281

1282
1283
1284
1286
1286
1287
1288
1289
1290
1291

1292
1293
1294
1295
1296
1297
1298
1299
1300
1301

0052¢<0

00€250
00525C
005252
005256
005260
005262
005266
005266
005270
005272
005274
005276
005276
005300
005302
005302
005304
005304
005304

005306
005306
005310
005316
005324
005326
005332
005336
005336
005340
005342
005344
005346
005346
005350
005352
005352
0065 354
005354
0065 354

005356

177622

104002
005037
001411
005001
013702

104562
000001
002512
003554

104032
C005e6

104006

104003

10%002
012737
022737
001412
012701
013702

1045662

000002,

002512
003622

104032
000516

104000

104303

07-NOV-77 10 W41

177522

17272727?
12?2277

127272727
177822

16-NOV-77

177522
177822

16 O4 PRGE 33
CLERNUP CODING SECTION

TITLE HARDUARE TESTS
SBTTL IDENTIFICARTION

SBTTL TEST | RERD/WRITE REGISTER TEST

;e

,TEST TO VERIFY THAT THE READ/WR!TE REGISTER AT RCORESS 177522

. IS HORD RAND BYTE RDDRESSRBLE

RWREG=1776522

BGNTST
BGNSUB
EMT (%BSUB
CLR RUPEG
BEQ 1¢
CLR R1
MOV RWREG, R2
ERRDF 1 RUR.REPR1 C(CrLCOP
TRAP TSERCODE
WORD 1
HORD  RWR
. WORD  RERPI
EXIT TST
ENT COEXIT
WORD L1001y~
1§ CKLOOP
EMT CSCLPI
ENDSUB
L10015
EMT CSESUB
BGNSUB
EMT C$BSUB
MOY 8-1.PUREG
CMP #177777. PUFEL
BEQ P4
MOV -1 R
MOV RWREG.RZ
ERRDF Z,RWUR.RERPP_ _pLICF
TRRP TSERCODE
WORD 2
WORD  RWP
WORD REPRZ
EXIT T37
EMT CSEXIT
WORD L1001u-
-8 (kL oerp
ENMT CSCLPY
ENDSUB
L1N0to
EMT CSESLE
BGNENB

. LORD RALL
.BP IF CLERR

LEXPECTED DRTR
.COPY CONTENTS

ZEPQS

REG STEP CANNOT HOLD ALL ZEPOS

AEYPT TEST 1F LQOP QN ERRCR NOT SELECTED

L OF ©N EPPOP |F SELECTED

. LORD ALL ONES

. CHECK THE PEG'STEP

.BR IF HOLDING GOOD DRTA
"EYPECTED ORIR

COPY CONTENTS
PEGISTERP “ANNOT HOLD ALL ONES

RBNET TEZT 'F EPROP RAND NO LOOP ING

LOoCF ON EPRTP 1P SELECTEC

SEQ 0031

SE——




G 3

HAPDUWAKE TESTS MACYI11 3001046) 16-NOV-77 16.04 PAGE 3%

DUMBRAR P11 07-NOV-77 10 W\ TEST 1 RERD/HRITE REGISTER TEST SEQ 0032
1302 005356 104002 EMT csB8sus
1303 005360 012737 1252582 177822 MOy $1252562, RUREG ,LORD ALTERNRTING 1'S AND O'S BIT PRTTERN
1304 005366 022737 125262 177622 CMP $125252, RHREG . CHECK DATA
1305 00S374 001812 BEQ 3% ,BR IF GOOD
1306 005376 012701 125252 MOV #125252,R1 ,EXPECTED DRTR
1307 005402 013702 177522 MOV RHUREG. R2 , COPY CONTENTS
1308 005406 ERROF 3, RHR, RERR 3, CXLOOP ., CANNOT HOLD GOOD DRTR
1309 005406 1Cu4562 TRAP TSERCODE
1310 005410 0000032 WORD 3
1211 005412 002512 WORD  RKR
1212 005414 003670 WORD  RERR3
1313 00SuMie EXIT TST ,RBORT TEST IF ERROR DETECTED
1314 005416 1084032 EMT CREXIT
1215 005420 000446 WORD  L10014-
1310 0085422 38 CKLOOP ,CHECK FOR LONP ON ERROR RGAIN
1217 005422 104006 EMT COCLP1
1218 005424 ENDSUB
1319 0054Zu L1001/
1320 00%4.4 104003 EMT CSESUB
1321
1322 005428 BGNSUB
1323 005426 108002 EMT CsBSuUB
1324 005430 10602 177822 CLRB RUWREG ,CLEAR THE REGISTER'S LOW BYTE
1325 005434 Q22737 126000 1°°622 CMP $125000. RUREG ,01D 1T CLERAR PROPERLY?
1326 005442 001412 BEQ 4s ,BR IF YES
1327 005444 012701 125400 MOV $125000. 1 ,EXPECTED DRTA
1328 005450 013702 17780 MOV PWREG.R2 , COP* CONTENTS
1329 00Susy ERRDF 4, RUR, RERRY. CKLQOQP ,DID NGT PESPOND PROPERLY TO BYTE INSTRUCTION
1330 005454 104582 TRAP TSERCODE
1331 00SuS6 00GOO4 HORD &
1332 005460 002512 WORD  RHWR
1333 005462 00373b HORD  RERRWY
1334 0OO0Sue6M EXIT TST RBORT TLST IF ERROR DETECTED
1335 005464 104032 EMT COEXIT
1336 00S466 0O00MO00 HORD  L1001u-
1337 005470 4s CeLQQOP CHECY FOP LOOP ON EPRPOR AGRIN
1338 00547?C 104006 EMT CSCLFY
1139 006472 ENDSUE
1340 008872 L10020
1361 0088”2 1080035 EMT (SESJIB
13uC
1343 00ku’y BGNSUB
1344 00S4?¢ 108092 EMT CSBSUB
1345 005476 000337 1778’02 SWAB RWPEG SHRP BYTES IN THE PEGISTEP
1346 005502 022737 000z5. 1776822 i_MP $#252. RWREG GO0l DRTR?
1347 005510 001406 BEG 1) .BP IF YES
1348 005512 ERRDF 6. RKER. REPRPY (o L OOF LBITE INSTRUCTION EPPOP
1349 005512 104562 TRAP TSEPCQDE
1350 005514 000005 WORD &
13561 005516 002512 HORD  RWR
1362 005520 00373e WORD  RERRWM
1353 005522 ExIT T<T RBOPT TEST \F EPPOP DETECTED
1354 005522 104032 ENT CSEXT
1366 0066824 0NOC34Z CWORD L1001~
13566 005526 (Y CrLOoP RECY FoP LOOP OM EPPOP RAGRIN
1357 005526 1040Ne EMT CeCLPI




H 3

HARDUARE TESTS MACY11 30(1046) 16-NOV-?77 16 O4 PAGE 35

DvMERA P11y 07-NOV-77 19 ui TEST 1 RERD/URITE REGISTER TEST SEQ 0033
1358 008530 ENDSUB
1359 008530 L10021
1%60 005530 104003 EMT (SESUB
130l
1362 0055132 BGNSUB
1363 008832 104002 EMT (sB8SuUB
1364 006534 012737 062826 177822 MOV $052525, RHREG ,LOAD AN ALTERNATING 0'S AND 1'S BIT PRTTERN
1366 005842 022737 062825 177522 CHP #052625, RUREG ,CHECK IT
1366 005550 001412 8EQ 69 ,BR IF GOOD DATA
1367 005552 012701 052828 MOV #052525.R1 L EXPECTED DRTA
1368 008886 013702 177?822 MOV RHREG, R2 ., COPY CONTENTS
1309 008662 ERRDF 6. RHR, RERRJ, CKLOOP , CANNOT HOLD GOOD DRTR
1370 005562 104562 TRAP TSERCODE
1371 00%%6e4 000006 WORD 6
1272 008566 002512 WORD RUR
1373 008870 003670 WORD RERRJ
1374 008572 Ext T TST ,RABNRT TEST IF ERROR DETECTED
1378 005572 1084032 EMT CeEXIT
1376 005874 000272 . WORD L1001y~
1377 00557 6% CKLQOF .CHECK FOR LOOP ON ERROF AGRIN
1378 005576 10400¢ EMT C(SCLPY
1379 005600 ENDSUB
1380 005600 L10d.2
1381 005600 104CCC EMT C’cESuB
1382
1383 005602 BGNSUB
1384 005602 104002 EMTY (SBSUB
1386 005604 106037 1778727 CLRB RHREG+1 ,CLERR HIGH 