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DESCRIPTION

1. RABSTRRCT

THIS DIRGNCSTIC WIL. LET THE OPERRTOR SELECT OHE OF TWQ HODES oF
OPERATION. THE OPERATOR MAY SELECT WHICH DRIVE HE WANTS TESTED OR HE
CAN LET THE PROGRAM SEQUENCE THROUGH ALL THE DRIVES ON THE SrSTEM.

THE FIRST PART OF THIS DIQGNOSTIC WwILL TEST THE DRIVE R?GISTERS
ASSOCIATED WITH THE DRIVE UNDER TEST. THe PROGRAM WILL ALSO TEST YHE
RH CONTROLLER REGISTERS TO CONFIFM THRT, FOR THE MOST PART, THE
CONTROLLER IS WORKING CORRECTLY,

;ggE§ECOND PART OF THIS DIAGNOSTIC AILL TEST THE DRIVE I! “MRINTENRNCE

THE RSOY4 MRS BEEN DESIGNED WITH BUILT-IN TEST CAPABILITIES. THIS
“MAINTENANCE MODE™ TEST CRPABILITY ISOLATES THE DIGITAL ELECTRONIZS
FROM THE ANALOG AND ALLOWS INDEPENDENT TESTING OF THE DIGITAL LOGIC.

THEREFORE FAILURES LOCATED ENTIRELY IN THE LOGIC CAN BE SEPQRQTED
gsggsgggsE$ES OCCURRING IN THE ANALOG ELECTRONICS OR THE HERD/DISK

1.1 DESIGN PHILOSOPHY

BY SETTING BIT 00 IN rue nnxursnauce REGISTER, THE MAINTENANCE MODE
LOGIC IS ENRBLE no/uax1t BITS IN THE MAINTENANCE
REGISTER ARE Oasrxrutso ro HE PONDING SIGNALS NORMALLY
ORIGINATING FROM T T ZONLY BITS IN THE
MAINTENANCE REGISTER FLEC THE srnres or MAJOR SIGNALS DRIVE
OPERATION. BY SETTING AND CLERRING THE RERD/WRITE BITS IN
PREDETERMINED SEQUENCES AND SIHULTRNEOUSLY MONITORING THE RERD-ON.Y
BITS, 1T IS POSSIBLE 71O VERIFY THE OPERATION OF ALL OF THE DRIVE'S
LOGIL. "THIS INCLUDES ALL DRIVE TIMING RS WELL AS THE LOGIC ASSGCIATED
WITH READING AND WRITING DATA.

--CAUTION--

A THOROUGH UNDERSTANDING OF THE RSOM LOGIC IS
REQUIRED TO_ UTILIZE THIS DXQGNOSTIC EFFECTIVELY
REFER TO SECTIONS 2 AND 3 THE “RSO4 DECDISK
SERVICE MANUAL ™ (DEC UU HRSYA-R-D) FOR
DESCRIPTIONS OF THE DRIVE LCG

2. REQUIREMENTS

2.1 EQJIPMENT
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CESCRIPTION

POP-11 WITH A MINIMUM OF 8K OF MEMORY AND AN RM11 CONTROLLER LiTn &
RSO4 DISK.

2 3 PRELIMINARY PROGRAMS
NONE

3. LORDING PROCEDURE
USE STANDARD PROCEDURE FCR RBS TRPES.

4. STRARTING PROCEDURE

4.1 CONTROL SWITCH SETTINGS
SEE SECTION S (ALL DOWN FOR WORST CASE TESTING)

4.2 STARTING RDDRESSES

4.3 PROGRAM AND/OR OPERARTOR ACTION
LOARD PROGRAM INTO MEMORY USING RBS LORDEK.
STARTING RDDRESSES
1. STARTING RDORESS 200
A. SET SWITCHES (SEE SECTION S)
B. PRESS START
<. THE PROGRARM WILL TYPE:
TEST ALL DRIVES? (Y OR N}

C. 1IF THE OPERATOR TYPES Y™ THE PROGRAM WILL TEST ALL
RSO4 DRIVES ON THE SYSTEM

E IF THE OPERATOR TYPES "N THE PROGRAM WILL TYPE
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DESCRIPTION

TYPE UNIT »

THE FROGRAM WILL ONLY TEST THRT CORIVE. THE PRZFa™
WILL THEN TYPE:

“ALL ERROR L IGHTS ON SELEPTED JUNIT SHOULD
BE ON - CHECK - THEN MIT

THE OPERATOR SHOULD CHECK THESE LIGHTS TC MerE SUPE
THAT THEY ARE ALL ON - THEN HIT CONTINUE THE _PROGRA™
WILL THEN START TESTING THE UNIT THAT WARS SE.ECTED.
¢. STARTING ADDRESS 220
R. OSET SWITCHES (SEE SECTION S)
B. PRESS START

€. THE PROGRAM WILL THEN TEST ALL RS04 LCRIVES 2N "=t
SYSTEM.

5. OPERATIONAL SWITCH SETTINGS
SWITCH SETTINGS RRE:

SWCIS> = 1 ..... HALT ON ERROR
SWeld> = 1 ool LOOP ON TEST
SWeld = 1 10.0. ENRIBIT TYPEOUTS )
SW(ld> = 1 ..., TYPEOUT ALL ERRORS IN DATA COMPGRE RIUTIME
SWwell> = 1 11001 RUN_PAINTENANCE “MODE VERIFY~ TES
SWeid» = 1 L.lll BELL ON ERROR

g ..l BELL ON PASS COMPLETE
SWQ9 = 1 ..... LOOP ON ERROR
SWe08> = 1 ..... LOOP ON TEST IN SW/?:0>

S.1 SUBROUTINE RBSTRACTS

THIS PROGRAM USES TRAP INSTRUCTIONS 7O EXECUTE CLOCKING RND RESI]
CHECKING. THE TRAP INSTRUCTIONS THAT WE USED, ARE LISTED BELOW WI
BREIF DESCRIPTION OF WHAT ERCH ONE DOES.

STER
TH A

S.1.1 CLRDA

TRAPS TO A TAG CALLED ".CLRDK". THIS ROUTINE CLERRS ALL REGISTERS &
SETTING THE “CLEAR BIT™ IN RSCS2. (MOVS4O, JRHCS2) THE NUMBER OF THE
UNIT UNDER TEST IS THEN RELCADED INTC RSCS2 AND THE PROGRAM RETURNS ~7
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DESCRIPTION

THE NEXT INSTRUCTION FOLLOWING THE CLROK INSTRUCTION.

§.1.2 MROMD
TRAPS TO A TAG CALLED “.MRDMD”. THIS ROUTINE PUTS THE DRIVE_ I%7"C

MRINTENANCE MODE BY LOADING 000001 INTO RSMR AND THEN RETURNS TG THE
NEXT INSTRUCTION FOLLOWING THE MROMC INSTRUCTION.

©.1.3 MRINT
TRAPS TO A TAG CALLED “.MRINT”, CLOCKS THE MAINTENANCE REGISTER TWICE

WITH AN 11 AND A I AND RETURNS Y0 THE NEXT INSTRUCTION FOLLOWING THE
MRINT INSTRUCTION.

S.1.4 MRIND

TRAPS TO A TAG CALLED *.MRIND™. CLOCKS AN INCEX PULSE INTQ THE
MAINTENANCE REGISTER THEN RETURNS TO THE NEXT INSTRUCTION FOLLOWING
THE MRIND INSTRUCTION.

$.1.5 MRCLK

TRAPS TO A TAG CALLED ".MRCLK". CLOCKS THE MAINTENANCE REGISTER wWlTH
AN 11 AND AR 1, UPBATES THE CLOCK COUNTER, AND THEN RETURNS 73 THE NEX~
INSTRUCTION FOLLOWING THE MRCLK INSTRUCT}ON.

5.1.6 MRCK

TRAPS TO A TAG CALLED “.MRCK". THIS ROUTINE CHECKS THE MRINTEMRMIE
REGISTER YO EQUAL THE VALUE FOLLOWING THE MRCK INSTRUCTION. _IF THE
MAINTENANCE REGISTER DOES NOT COMPARE THE PROGRAM RETURNS TO_ THE
“HLT* INSTRUCTION FOLLOWING THE CORRECT VALUE AND PRINTS OUT THE
ERROR. IF THE MAINTENANCE REGISTER IS CORRECT, THE PROGRAM RETURNS 7O
THE INSTRUCTION FOLLOWING THE “HLT™ INSTRUCTION.

S.1.7 DSCK

TRAPS TO A TAG CALLED ".DSCK". THIS ROUTINE CHECKS THE ORIVE START.S
REGISTER AND WORKS THE SAME WARY RS THE MRCk ROUTINE.
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DESCRI®TION

S.1.8 XxBIT

TRAPS TO R TAG CALLED *.XBIT*™. THIS ROUTINE GETS THE TW(U L[ARTH FIT_
THAT ARE SYRRfNTLY SgaN?ONHRéTTEN FROM THE DRTR _BUFFER éH COR§ AL

ssgz;s N_ NOWEV THE S gbk$2N5¥oggDN oD TSENOSEC ZRE STC REp
o
L g?OD AND LASTEV, RE Eé??v ELY. THIS INFSRHRT SON IS USED BY ThE

CLKDI RAND CLKD2 ROUTINES TO DETERMINE THE CORRECT STATES OF THE MW0B
(BIT 12) AND MWDT BIT 14) IN B8ITS IN RSMR WHEN WRITING. THIS ROUT.INE
MAKES 8ITS 16 RN 17 OF ERCH DATR WORD (RSCY WRIiTES 18 BIT WORCS
EQUAL ZERO. THE PROGRAM RETURNS TO THE NEXT INSTRUCTICN FOLLOWING 7-E
XBIT INSTRUCTION.

S.1.9 CLKDL AND CLKD2

TRAPS TO LOCATIONS “.CLKDL1™ AND **.C..KD2". THESE TWC ROUTINES JSE "HE
DATA BITS RECEIVED _FROM THE XBZT ROUTINE TO DETERMINE THE CORREC”
STRTES F MWDB (BIT {2) ANC MWOT (BIT IN RSMR WHEN WRITING. THESE

ROUTINES QLSO CRLCULRTE THE CORREC1 STQTES OF THE CRCW RSB. AND _SF

BITS é 8 g?EE gﬂ FOR THE CORRECT RNS IF TrE

HQINT NRN E REGI Dot COMPARE THE PROGRAM RETURNS TO THE

ON FO LOWING THE TRAP AND tYPES OUT THE ERROR. _IF ThE

NRINTENRNCE R GIS WRS CORRECY, THE PROGRAM RETURNS “C “HE NE=7
INSTRUCTION FOLLONING THE "HLT.*™

S.1.10 RBIT

TRAPS TO A TAG CALLED ™.RBIT". THIS ROUTINE GETS THE TWJ CRTR B8I7C
THAT _ ARE RRENTLY E ING  "RERD™ FR THE DISk FROM THE INBUF DARTH
TRBLE IN CORE AND STOR ONE BIT IN A LOCQTION CALLED NOWOD AND THE
OTHER BIT IN LOCRTION NOWEV. THE PROGRAM THEN PETURNE TO THE NE»”
INSTRUCTION FOLLOWING THE RBIT INSTRUCTION.

S.1.11 CLKR1 AND CLKRZ

TRAPS TO LOCQTIONS “.CLKR1” AND ".CLKR2™. THESE TuWQ ROUTINES USING
THE DR ITS RECRIVED FROM THE RBIT ROUTINE SE7 AND CLERR THE MRLB
(BIT AND MRDT (B]T z) BéT? IN RSMR IN THE PROPER SEQUENCE
CORRESPONDING TO THE DRTA PATTERN MWHICH IS BeING "RERD™. THESE
ROUTINES ALSO CALCULATE THE CORRECT STATES OF THE CRCW AND SB BI1S IN
RSMR AND DOES A COMPARE FOR THE CORRECT ANSWER. IF THE HRINTENRNLF
REGISTER DOES NOT COMPARE, THE PROGRAM RETURNS TO TH s
INSTRUCTION FOLLOWING THE TRGP AND TYPES OUT_ THE ERROR IF THE
MARINTENANCE REGISTER WAS CORRECT THE PROGRAM RETURNS TO THE NEXT
INSTRUCTION FOLLOWING THE HLT
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DESCRIPTION

S.1.12 SCOPE

THIS SUBROUTINE CALL 1S PLACED BETWEEN EACH SUBTEST IN THE INSTRUC™ IO

SECTION, 1T RECORDS THE STQRTING RDDRESS OF ERCH SUBTEST RS IT IS
BEING ENTERED IN LOCRTION LRD" IF A SCOPE LOOP_ 1S REQUESTED THE
CURRENT SUBTEST WILL BE LOOPED UPON. THE CONTENTS OF LAD MAY Bt JSEC
70 DETERMINE THE LAST SUBTEST SUCCESSFULLY COMPLETED

§.1.13 HLT

THIS ROUTINE PRINTS OUT AN ERRDOR MESSHGE ‘SEE 6.1). TG INmIBIT
TYPEOUTS, PUT SW<«13> ON R 1.

S.1.14 TRAPCATCHER
A ~.+2" - “HALT” SEQUENCE IS REPEARTED FROM O 776 12 CATCH AN

UNEXPECTED TRAPS. THUS ANY UNEXPECTED TRAPS OR INTERUPTS WILe HALT R~
THE VECTOR + 2.

€. ERRORS

b.1 ERROR PRINTOUTY
THE FORMAT IS AS FOLLOWS:

ADR CSl = -=--- cS2 = ~---- ER = -----
GOOD = ----- BAD = -----

WHERE :

€S1,CS2,ER ETC. = nmunsow nscxsrsns
Goob = EXPECTED DRIA

BAD = DATA RECEIVED.

70 FIND THE FRILING TEST, LOOK AT THE LISTING RBOVE THE ADDRESS “-PEC

6.2 ERROR RECOVERY
RESTART AT 200 .. A™ 220
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DESCRIPTION

7. RESTRICTIONS
NONE -

8. MISCELLANEOUS

8.1 EXECUTION TIME
R BELL WILL RING WITHIN ONE AND A HALF MINUTES WITH ALL SWITCHES ODOWN.

8.2 STACK POINTER
STACK IS INITALLY SET TO SO0

9. TEST DESCRIPTION
1. TEST FOR ONLJNE DRIVES

SET ERROR BITS IN RSER. THIS CAUSES ATTENTION SUMMARY BITS
SET AS. DO FOR ALL DRIVES. RSRAS HAS NOT YET BEEN
IES;EgTEDSO IN THE CASE OF NO BITS IN RSAS SETTING, DRIVE C

2. RESET TEST FOR REGISTERS
SET ALL R/W BITS IN RSCSi, RSCS2, RSBA, RSDAR, RSER, RSWC
RSDB, AND RSMR. DO R’ RESET AMND TEST ALL R-W BIts 10 BE
CLERRED.

3. SET AND CLERR QLL REGISTERS
SET ALL R/W BITS IN Rscsx RSCS2, RSBA, RSDA, RSER, RSWC
RSDB AND RSMR AND T SET AL TERNATE 6175 AND CHECK  TO MAKE
SURE BITS ARE NOT TIED OGETHER. NOW SET ALL BITS AND CLERR
THEM TO MAKE SURE ALL CAN BE CLEQRED once SET

4. TEST “CLERR BIT™ IN RSCS2
SET ALL R/W asz IN RSCSl RSCS2, RSBA, RSDA, RSER, RSwC
RSDB, AND RSMR CLERR BIT IN RSC52. "NOW TEST ALL R-w
BITS'FOR O IN ALL THE naovs REGISTERS.

LORD RSDB WITH ALL ONES AND ALL ZERCS

mn
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DESCRIPTION

LORD RSDB WITH A WORD OF ZEROS AND A WORD OF ONES. WRIT FOR
“OR” TO SET AND THEN CHECK OUTPUT OF SILO. IF OR DIC NOT SE7
ERROR MESSHGE APPERRS.

€. TEST PROGRAM INTERRUPT
THE PROGRAM FORCES A INTERRUPT BY MCVING R 300 INTC RSCEl
7. MAINTENANCE TIMING TEST

THE FOLLOWING TEST ON THE RS04 DISK 1S A SINGLE-STEPFE[
MAINTENANCE MODE TEST ON THE RSO4 TIMING LOGIC. THE ACTUAL
DISK SURFACE IS SUBSTITUTED BY THE MAINTENANCE REGISTER
1.E. THE PROGRAM WILL SUPPLY ALL "DISK CLOCK™ PULSES T4
ORIVE THE TIMING LOGIC. WE RRE TESTING THL ENTIRE "TIMING
g?gCK", INDEX PULSE FUNCTION, PESYNC RREAR, SECTOR COUNTEF,

-PUT DRIVE INTO HRENTENRNCE MODE .

-ASSERT INDEX PULSE YO INITIALIZE DRIVE TIMING .OGIC.
-INDEX PULSE SHOULD CLERR LOOK-RHERD REGISTER.

-CLOCK TIMING TO STEP THROUGH RESYNC PERIOO.

~CHECK FOR SECTOR PULSE.

-PERFORM MAINTENANCE CLOCK OPERATION TO CHECK FOR &4
SECTOR PULSES.

-THE LOOK-AHERD REGISTER SHGULD NOW POINT TO THE CURRENT

SECTOR.
-REPEAT STEPS T0O CLOCK THROUGH ALL THE SECTORS TO CHEIK
SECTOR COUNT.

8. SECTOR FRACTION TEST

CLOCK THROUGH AN ENTIRE TRRCK IN MAINTENANCE MODE WHILE
CHECKING FOR THE PROPER OPERRTION OF THE LOOK-RHERD REGISTER
AND THE SECTOR FRRCTION COUNTER.

-INITIAL1ZE DRIVE AND STEP THROUGH RESYNC RRER.
~-CHECK FOR SECTOR_PULSE.

~LOOK-AHERD REGISTER SHOULD = O.

-STEP THROUGH THE PREAMBLE AREA ANC SECTOR DRTA AREAR
WHILE CHECKING THE SECTOR FRACTION.

~CHECK FRACTIONS TO CHANGE RFTER THE CORRECT NUMBER CF
MAINTENANCE CLOCKS.

WHEN THE LAST WORD 1S BEING TRANSFERRED, SECTOR AND FRACTION
1S EQUAL TO 7777 TO INDICATE LAST WORD ON THIS_ TRACK --
HANDLE END OF TRACK SPECIAL FOR THE LOOK-AHERD REGISTER WILL
CLEAR THE FRACTICN BITS _IF ANOTHER WORD IS CLODKED. RSLA
SHOULD INDICATE 7700 ON ANOTHER MAINTENANCE CLOCK.

9. DISk ILLEGAL FUNCTION TEST

» 2CT
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10.

11.

le.

13.

14,

15.

TEST ILLEGAL FUNCTION (ILF)  IN  KSER, SENMD AN ILLEGAL
FUNCTION CODE TO THE DRIVE COMTROL REGISTER W]THOUT SETTINf
THE GO BIT THE “ILF" BIT SHOLLD NOT BE SEY. THF "GO™ 17

IS_ THEN A CHECK IS TH N MARDE FQR "“RTR™ AND “ERR"™ 70 BE
SET IN TH DRIVE STATUS REGISTER (RSDS) ANG  “ILF” IN THE
gségEEDERROR REGISTER (RSERJ ALL ILLEGAL FUMNCTION CCODES AFE

TEST THE DRIVE NO-OP CODES { RAND 21

THIS IS TESTED WITH AND WITHOUT ERRORS BEING SET™ TC FPRIJE
THRT IT DOESN'T CHANGE ANYTHING.

DRIVE SEARCH TEST |

R DRIVE SEARCH FUNCTION IS GIVEN TO THE DRIVE FOR SECTOR 3.
(SECTOR 4l IF  SECTOR INTERLEAVING IS ENABLED) THE
POSITIONING (X PROGRESS BIT (PIP) AND THE DRIVE RERDY BIT
IN THE DRIVE STARTUS REGISTER (RSDS) RRE CHECKED. THE
RDDRESS CONFIRM BIT (AC) IS ALSO CHECKED.

DRIVE SERRCH TEST 2

THIS TEST INITIALIZES A DRIVE SEARCH FUNCTION FOR _SECTOR 0O
WHEN THE DRIVE xs CURRENTLY AT THE o§§xneo SELTOR THE SERRCH
FUNCTION SHOULD NOT BE COMPLETED _UN RIVE MAKES R
‘OHPLETE REVOLUTION AND REACHES THE BEGINNING or THE DESIRED
REGISTER MODIFICATION REFUSED TEST

RMR IN THE DgIVE ERROR REEIST R (RSER) SHOULD SET_ BY TRYING

T0 MODIFY VE REGISTERS WHILE THE DRIVE IS
BUSY DURING R DRIVE SEQRCH FJUNCTION.

i. RSCS!

c. RSDA

3. RSER

TEST THAT RMR DOES NOT SET WHEN MODIFYING THE RTTENTION
SUMMARY REGISTER (RSRS).

DRIVE SELECT TEST

THE PROGRAM LORDS on:vs REGISTER, OF THE DRIVE UNDER TEST
70 ALL ONES. THE PROGRAM THEN FINDS A NON-EXISTENT DRIVE nub
TRIES TO Lono 1715 REGISTER uxru ALTERNATE ONES AND ZEROS
THIS SHOULD CAUSE “NED” SET IN RSCS2. _THE PROGRAM
RE- SELECYS THE DRIVE UNDER TEST AND CHECKS 1TS REGISTER 710
SEE IF IT WAS MOOIFIED. 1IT SHOULLD CONTAIN ALL ONES.

MARINTENANCE WRITE TEST
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DESCRIPTION

16.

17.

18.

19.

20.

2l.

THIS IS AN RSO DISK MAINTENPNCE MODE (SINGLE-STEPPED) SECTOR

WRIT ST. W E rzsr c THE Eonpbzrs gnm PATH FOR A DATH
TRAN re TO TH K. LE TR T0 BOTH SURFACES
xs cnscxeo A onc W m conas T GENERAT gn OF THE CRC WQRD AT

Hgng HE 3 NDEX PULL RESYNC, IMING
PR A QND SECTO PULSES ARE ALSO cuzcxto

MRINTENANCE RERD TEST

THIS XS AN RSO4 DISK MAINTENANCE MODE (SINGLE-STEPSED) SECTCR
READ TEST. WE TESTING THE COMPLETE DATR PATH FROM THE
D1SK_DECODING LOGIC TO CORE HEHORY (THE PHASE _OCK LOOP IS
NOT TESTED IN MAINTENANCE MODE.

MRINTENRNCE MODE DATA WRITE CHECK TEST

ONE SECTOR TRANSFER IS DONE WITH R WRITE CHEC
HIN THE RS04, R WRITE CH CK FUNCTION IS ID
RERD FUNCTION.

MRINTENANCE MODE CRC TEST 1 (NO DCK ERRORS)

THE RSO4 DISK IS SET UP TO RERD (IN MAINTENRNCE MODE) ONE
SECTOR_ OF A SPECIQLLY CREATED DRTA PATTERN WHICH LEAVES ONLY
ONE pIT SET IN gg SRC REGISTSR PRIOR TO CHECKING THE CRC

ORD. WORD IS THEN "“RERD™, RESULTING
IN NO DCK ER OR TME _DATA_ PATTERN 1S THEN MOCIFIED (8Y
SHIFTING) AND THE ENTIRE READ SEQUENCE REPERTED UNTIL RLL 1B
BITS IN THE CRC REGISTER HRVE BEEN CHECKED.

MAINTENANCE MODE CRC TEST 2 (CRUSE DCK ERRORS)

HIS TEST IS SIMILAR TO CRC TEST_ EXCEPT THAT THE DRTA
E g P;E AgD TO LEAVE A gINGLE BIT SET IN THE

CR? EGISTER AFTER BOER C HOR

HAVE BEEN “RERD™.
HIS CRAUSES E AD SEQUENCE IS REPERTED &
gézEERTgﬂTEST THﬂT EACH BIT IN THE CRC REGISTER CAN CRUSE A

IGNORE FUNCTION TEST

PUT THE DISK IN MAINTENANCE MODE AND SET ERROR CONDITIONS IN
THE DRIVE ER OR REGISTER (RSER) . TRY TO START A _REAC

TRANS “Go™ BIT IN RSCSI SHOULD NOT SET. MISSED
TRQNSFER ERROR (MXF) SHOULD SET IN RSCSE WHICH IN TURN SHOULD
CARUSE "TRE™ AND *“SC™ TO SET IN RSCS!

INVALID ADDRESS TEST
FLOAT A 1 THROUGH THE FOUR SPRARE ADDRESS BITS IN THE DISK

ADDRESS REGISTER (RSDR). THIS SHQULD CRUSE “IRE™ TO SET IN
THE ERROR REGISTER (RSER) WHEN R RERD FUNCTION IS _ORDEZ INTC

mx

SEQ 0012
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a2e.

23.

a4.

25.

26.

RSCS] WHICH IN TURN SHOULD CRUSE RTTENTION TO SET IN THE
DRIVE STATUS REGISTER (RSDS) AND “TRE™ AND “SC” TO SET IN THE
CONTROL REGLISTER (RSCS1).

DISK OPERARTION INCOMPLETE (OPI) ERROR TEST

PUT DISK IN MAINTENANCE MODE AND START A RERD COMMMAND. THEN
ISSUE THREE DISK “INDEX™ PULSES 1O SIMULATE A COMPLETE
ROTATION OF THIS DISK SURFACE. THE THIRD INDeX PULSE SHOULD
CAUSE OPERATION INCOMPLETE _(OPI) TO SET IN THE DRIVE ERROR
REGISTER (RSER) AND “ATA® AND “ERR” IN THE DRIVE STATUS
REGISTER (RSDS).

PARITY ERROR TEST

SETY "PART* BIT IN RSCS2. WRITE A
SHOULD SET IN THE DRIVE ERROR REG
CAUSE "ATA” TO SET IN RSRS AND 'SC’

MAINTENANCE MODE INTERRUPT TEST

IN THIS TEST THE INTERRUPT ENRBLE (I.E. ) BIT IS SET. A TWO
SECTOR WRITE COMMAND IS GIVEN. AN “RMR® ERROR IS THEN CRUSED
WHILE THE FIRST SECTOR IS BEING WRITTEN. WHEN THE FUNCTION
1S COMPLETED, THE ORIVE SHOULD INTERRUPT.

DISK ADDRESS OVERFLOW (ROE) TEST

SET UP TO TRANSFER 2 SECTORS TO THE DISK, STARTING AT TRACK
77 SECTOR 77_ TO CAUSE R DISK ADORESS OVERFLOW CONDITION.
QEE?S$EECK LAST BLOCK TRANSFER (LBT) BIT 70 SET IN THE RSDS

MAINTENANCE VERIFY TEST

THIS TEST WILL ONLY RUN IF SWITCH 11 I
REGISTER™ FOR IT WILL RCTUALLY WRIT
WILL WRITE ONE TRACK OF ALL ONES. T
NTENANCE MODE AND IT WILL THE
SAME TRACK WITH ALL ZEROS. THE DRIVE TAKEN
“MAINTENANCE MODE™ AND THE TRACK IS THEN READ. THE TRACK
SHOULD CONTRIN ALL ONES.

DRIVE REGISTER. “PRAR"
ISTER (RSER) WHICH SHOULD
TO SET IN RSCS1.

T IN THE ™SHITCH

-
(2]

"TITLE 2ZZ-CERSD-D RH70-RSO4 MAINTENANCE MODE DIAGNOSTIC
. COPYRIGHT 1974, 1975,1976, 1978 DIGITAL EQUIPMENT CORP.. MAYNARD, MASS.
'PROGRAM BY STANLEY HARACKIEWICZ

SHWITCH USE

SEG 0013
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100000 SkiS= 100000 sHARLT ON ERROR
040000 SWid4= 40000 1LOOP ON TEST
5200C. Sii3=  200C0 :INKIBIT ERROR TYPECLTS
§10000 SWi2= 10000 ITYPEOUT ALL ERRORS IN DRTA CIMFARE B._TIME
004000 Swil= 4000 RUN naxnre»aufe MODE VERIFv TES®
502000 SW10= 2000 BELL PRSS COMPLETE
L _ON ERROR
001000 SWg= 1000 LOOP N sanon
000400 SuB= 453 LOOP ON TEST IN SuW 7:0
.= 0 AP CATCHER FROM O - 776

000046 = g HOOKS FOR ARCT 11

LOdJ0% 02la7y SENDAD
000052 .= 52

J000S2 040000 BITIY
000200 = 200

J00200 023737 000042 000346 CHP Juy2, n4e JRCTLL?

000205 081402 BEQ NOMI ‘BR IF YES

0RG2Ii0 000137 000232 NP S8BEGINI

50214 000137 000229 NOMI:  IMP QuNOMI !
000220 .= 220

000220 052767 (00100 020716 NOMI1: BIS #BIT6 FLAG2 ;TEST ALL DRIVES

00226 000137 00123¢ BEGIN2: JMP JaBEGIN

J20232 042767 O0SITO 0007C4 BEGINL: BIC #BIT6, FLAG2 :CLERR MULTI DRIVE FLAG

S25é+C 006772 BR BEGIN2

Kl
a
Q)
e
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O-R OH “QINTENANCE M-DE TIRGNOSTIC MEa_ Ll 308 ,082) 23-JAN-7E 13 38 PwGE 5t ¢
e3- Jan- 13:36 €G CCIS
000001 N= 1 xnxranzcoro: NEg;SEnRL‘ ryes
T= veE, "

{83000 Bz §93.o EE&E&éo& sbAfuE
1272776 PSk= PS PROCESSOR STRTUS WORD
177862 SHR: 177570 SHITCH REGISTER
177570 CI1SPLAY=SWR 'DISPLAY REGISTER
000967 BELL- 7 ‘BELL
000000 0= %0 RO - DEFINE REGISTERS

0001 R1= %1 ;Rl
000002 R2= ] ]
500003 R3= %3 ‘R3
000004 R4= 4 R4

RS= %S 2
SB= "6 ‘RE - STACK POINTEP

100007 PC= %7 R? - PROGRAM COUNTER
9000;5 8 ;?= é :817T EQUATES
o) 8804 E 12= &
000010 BIT3= 10
000020 BIT4= 20
800038 8 }5: 40
2a500 Bl15: 183
000400 BlT8= 400
001000 B8IT9= 1000
502000 BITiO= 2000
004000 8ITil= 4000
016C00 Biti2= 10000
020000 BIT13= 20000
e JHES
00880. GO0D= % :FOR GOOD DATA
opacee BRD= >0 Ff‘R BRD ORTA




DO0e

sI-CERS.-T RHTO-RSOM MAINTENANCE MODE DIAGNOSTIC  M&C1il 30R 10S2) 23-JAN-"8 13:38 PAGE Sk
SERSDC . F:. 23-JAN-T8 13:36 ZE% CCl6
001000 .= 1000
S01000 000000 IggTéS 9] ;L:R=RIgERz;ION Coun” JRH = TEST L
00l : H
301 000090 kERT, 8.0 ;S FoRD sts COUNT
o810l 0oboo HeTADR: D  HOBRE SO OF AL T HLT INSTRUCTION E/ECLTES
1 : M - -
88181“ 881888 P chR: Sooo ;F?LC 20 (CRAR)  FILCHR1z2 TCOUNT)
001016 177564 TPS: 177564 {QUTPUT STATUS REGISTER
30:020 177566 TPB: 177566 :QUTPUT BUFFER
001100 .= 1100
;DISK 10 REGISTERS
QC1100 172040 RSCS1: 172040 :DISK CONTROL + grnvug RE.§SYER
001108 172050 RSCS2: 172050 ‘DISK CONTROL + STATUS REGISTER
001104 172092 RSWC: 172042 :WORD COUNT REGISTER
001106 172044 RSBA: 172044 ;gug Egg )
901110 172046 REDR: 172046 '015Kk RDDRESS (DESIRED RDDRES:
001112 172052 RSDS: 172052 :DRIVE STATUS
301114 172084 RGER: 172054 'ERROR REG.
301116 172056 RGAS: 172056 SATTENTION SUMMARY
00i120 172060 RSLA: 172060 LOOK RHERD
Q01122 172062 RSDB: 172062 !DATA BUFFER REGISTER
sgiigs Lo e jreaeh et B
001153 000204 RSVEC: 204 E?N*s uPT vs§§8£
001132 000206 RSVCPS: 206 " INTERRUPT PRIO. VECTOR
0011349 172041 RSCS1B: 172041 : 00D YTE RDD FOR CS1
001136 17205} RSCS2B: 172051 00D BYTE RDD FOR (S2
301:40 172043 RSWCB: 172043 10DD BYTE ADD FOR CW
201142 172048 REBAB: 172045 :5DD BYTE ADD FOR B4
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£-CERSD-D RHTO-RSO4 “MRAINTESWNCE “CDE DIAGNOSTIC Mal .1 30R 082 23-JA TE 13:38 PRLE T
ERSOC.F.i 23-JAN-"B [3:36

SSIGNMENTS FOR ERROR TYPEOUTS

S REGISTERS ARE DIVIDED INTO 3 GROU

S2 AND ER PRE IN “HE FIRST GROUP. fnxs SPOUP 17 ALWA S
WITH EITHER OF THME OTHER GROUPS. RS,BR,DR, wC ANL -3
ARE IN THE SECOND GROUP. DT DB MR, AHD_LA "aRE 1N THE 3FC
IGROUP.YOU CAN NOT INTERMIX SROUP & OR 3. THEY HAVE

:TC BE TYPED SEPERRELY.

;EYQHPLE: MLT 'CSI QS BA

: MLT iCSiipTioB

0C0o00! CSl=1 :CONTROL AND STATUJS |
000002 ER=2 :CONTROL AND STATUS 2
00000 DA=Y :CESIRED RDC
200010 WC=10 :WORD COUNT
000020 BR=20 :BUS RDDRESS
000040 DS=40 {DRIVE STATJS
30010C AS=100 "ATTENTION SUMMAR ¢
000200 cS2=200 :CONTROL AND STRTUS REG
000204 LAR=204 'LOOK RHEAD
000210 DB=210 Dnrn BUFFER
000220 MR=220 ' MRINTENANCE
200240 DT=240 ‘DRIVE TYPE

:BIT RSSIGNMENTS FOR THE REGISTER BITS
040000 TRE=400060 ; TRARNSFER ERROR CS|
100000 SC=100000 SPECIQL CONDITIONS cs:
000100 IR=100 :INPUT READY C
000200 OR=200 OUTPUT READY CSE
002000 PGE=2000 PROGRRH ERROR-CS?2
010006 NED=10000 NON—EXISTENT DRIVE CS2
040000 WCE=40000 NRITE CHECK ERROR cse
10000C DLT=100000 DRTQ LATE ERROR
000200 DRY=200 ORIVE RERDY
020000 FIP=20000 :POSITIONING IN PROGRESS DS
002000 LBT=2000 :LAST BLOCK TRANSFER-DS
g40000 ERR=40000 ER OR DS
100006 ATA=100000 ;ATTENTION RCTIVE-DS
00130C DRO=1000 :DISK OVERFLOMW :RROR ER
130000 DCK=100000 :DARTA CHECK ERROR-E
000010 BRI=10 : BUS ADDR INCREHENT INHIBI
320100 1E=100 PINTERRUPT INRBLE ~S:
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RM=I-RSON “MAINTENSNIE ™MCOE DIAGNOSTIC MARC 111 30A 052! @23-JAN 78 13:38 PNLE TH
JAn-"8 13.36

:WORKING LOCRTICNS

000000 FLRG2: O ;SECOND FLAG WORD
000000 LSTEV: O LQST EVEN BIT TRANSFERED
000000 LSTOD: O :LAST ODD BIT TRANSFERED
000000 NOWEYV 0 :PRESENT EVEN BIT BEING XFEPEC
000888 NgBOD 8 PRE?ENT 000 BIT BEING XFEPEZ
0C UNNUM 0 UNXT CURRENTLY BEING TESTEC
200000 UNITSv: O :SET BIT=UNIT ON BUS
000C00 UNCMP 0 :FOR COMPARING FOR # OF DE/I’E
000000 ONCEE 0 :DID WE TEST ANY DRIVES
00 TIMSY 0 SRVE LOC FOR TIME
172100 MPRO=17210C PRRITY REG
000000 SAVEE: O HORK LOC
000000 0O00CoC MCCNT: 0,0 SMRINT CLOCK COU
000000 WCRC: 0] :WORK LOC FOR CREQYING CRC WIRL
00 REPT: 0 ,REPERT COUNTER
000000 REPT! 0 :REPEART COUNTER
00 CLKCNT: O ;CLOCK COUNTER FOR ERCH WORC
000000 INBIY 0 USED IN CRC CAL ROUTINE
00 WK l1S: 0 USED IN CRC CARL RJIUTINE
000000 WORK 0
000000 WORKQO 0
000000 WORK | 0
000000 WORKZ 0
000000 WORK3 0
000000 WORKM: O
030000 WORKS: O
00o000cC WORKE: O




«2-CERSD-D SHTC-RGCH it TEN='e B M DE DIRGNOSTIC MRC1i1 30R 1082) 23-JAN-7B 13:38 PHRGE =3
JERSQC.PIL 23 JAh TE .5 o
;DISCRIPTION OF BI™S IN LOCRTION CNCEE

;BITO MERNS FOUND DRIVE

:BIT1 ERROR PO NOT CHRNGE IL.EGAL FUMCTION
:BIT2 ERROR FLRAG

;BIT3 TESTING CODE 21 FLAG

;BITY TEST ONLY ONE ORIVE

;8118 TYPEQUT C#OCK COUNT

;8 T; 18T 1 ER_WORD FLRG

;BIY ITTING LAST WORD OF SECOTR

;8 TB TRANSFERRING CRC HO D

;BIT9 FOR INTERLEﬂVED RIVES

:BITL10 IST_TIME FLAG IN SECTOR FRRCTION TES”
;BIT11 DO TKSEL TES

;BIT12 TY OULD NOT FIND NED ONLY ONCE
;BIT13 TYPE NO MEM ON B PORT ONLY ONCE
.EITIH 0- g ESE ITH O -1 DO WCE WITH 1
;BITIS MERN OR FOUND

;DISCRIPTION OF BITS IN LOCATION FLAGZ

BITO SWITCH FOR RWCLK IN MR REG

TRUATTE ck TERY YBRICYKRI-RouTINE

7

11

%;a DONE IST CRC WD IN CRC TEST
115

iTe

%ﬁf XH;E;HROUGH IN CRC TEST
FLRG TC TEST ALL DRIVES
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LOo0N00000
QoooCo000
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RH7TO-RSON MARINTENRIIE MODE CIAGNOSTIC
23-JAN-78 13:36

818738

109402
104412
122767
0J1531
052767

104402
104410

00140S%
017700
01701}
10430C

JcCle”

1777?27
000042

001352
000100

001766
001434
000131
000C20
0oisie

o]o]s]e} §s]
177410

177370

gooo4e
0016k
17721¢e

i7714e
177202

G0C-20

000024

17782¢

023770
177454

177276
177302
000048

177150

BEGIN:

63:

5%:

18:

29%:

3%:

7%:

43:

MOV
MOV
MOV
MOV
MOV
MOV

HO&2

MACy il 30A 10Se2)

8500, 5P
o POWER, Ja2y4

2340 aaé
s . HLY. D

LAD
0177577 FLAGE
l1?3777 ONCEE
.—

S.Ha.anqe
&3

L2
kBITe , FLAGE
13
JeMULTIL
,.+2
»'Y, INPUT
MULYII
#8IT4, ONCEE

.*2

)+ RM
0,RY

6
1
15
g UNNUM

DD~~~ =

R;‘J

3s

e

RE UHITSV
R2 . UNCMP

unﬁun JrRSCS2
8-1 JRSER
Fs4e, JsNb

73

Y-

ugxrsv ARSAS

a@RSAS,BRD
UNITSV, GOOD

HOWGO

23-Jan-"8  13:38 PASE w0

-
Q)

;GET STRCK TQ eee S0OT 3o
SET UP PF VECTOR

gg? OvT TH; HORLD

SET TRQP VECTOR

FIR?T START”

CTll’
BR IF YES

ASCIZ <1
TEST ALL

»12,7°22-CERSL [ RM70-RSOM MRINT MOCE™
RIVES”

: ASCIZ <15>¢12>~TEST RLL DRIVES” (v OR M, ~

. TEST FOR YES

i ZE? TEST ONLY ONE DRIVE FLAG
. ASCIZ "TYPE UMIT &~
GET_NUMBER

} 2BRREC 7

gEEQs HORK PRER
T B
?g TH?g BIT CORRESPOND WITH CORRECY DRIVE 8

YES
NO TRY RAGRIN
; TEST_RGAIN
ISET DRIVE BIT IN UNITSV
SET UNIT COMPRRE
LORD DRIVE
LORD ERRORS
,RC 11

.BRSéIZ §‘SILL ERROR LIGHTS ON SELECTEC uUNI™ SHCLLD BE Ih
;WRIT FOR LIGHTS TO BE CHECKED
‘DID CORRECT ATR SET

GET RSAS

GET CORRE AND

RSAS=BAD GOOD‘CORRECTIONS
GYR 817 SHOULD SET FQOR ERRCFS
{WERE _SET IN RSER

:START TESTING

Y




01766
001778
041776

0 0 e 9t e P e s e
FoFSREXBRoR 28

202234

T0-RSTH MAINTENANCE MODE DIAGHOSTIC

102

MARZ 1L 30R(108e2!

23-JAN-"8 :3.36
:NOW TEST FOR DRIVES
012701 000010 MULTII: MOV #8. Rl
008077 127104 CLR ansése
362777 177777 17?7110 TRY: MOV , dRSER
cBrics g S
14
7;5 177066 égc asscsa
017767 177074 177136 DVNUM: MOV JRSAS, UNI TSV
812767 000401 177132 MOV #4011, ONCMP
012767 000000 177120 MOV #0 . UNNUM
033767 020000 175822 BIT naltxa SWR
001015 BNE ST YE
1049402 002054 TVPE
042767 100000 177064 BIC bexrxs ONCEE
036767 177056 177052 STTEST: BIT UNCMP, NI TSV
001440 BEQ TRYNX
0167277 177042 176762 MOV UNNUM, JRSCS2
022777 000002 177000 3%: CMP #2, aREDT
001404 BEG 18
0227?77 000003 176770 CMP ¥3, JRSDT
1025 BNE TRYNX
032767 020000 17S422 1§: BIT uexrxa SWR
001020 BNE 4s
032767 100000 177010 BIT #BIT15, ONCEE
001404 BEG 5%
104402 002164 s TYPE Y
016746 176764 ov UNNUM, - (&)
104406 TYPES
104402 000040 T(PE
o42767 1000CO 176756 BIC 591715 ONCEE
000502 4§ : R OWGO
032767 0$00020 176746 TRYNX: BIT sBITu ONCEE
001074 BNE DONEE
006367 176736 13: RSL UNCMP
103403 BCS CHCKDV
005267 176724 INC UNNUM
gogrez2 BR STTEST

23-2w' 75

PUT 8 INTO R}
SEY DEVICE 10

REPEQT FOR NEXT DRIVE

; SAVE

(GETUP TO CMP WITH UNITS,
(PUT O INTO UNIT NO.
XNHIBIT TYPE OUT?

YES

ASCIZ <15, 12> TESTING UNIT ~
CLEQR ERROR FLRG
IS THIS DRIVE ON THE SYSTEM

YES PUT UNIT s INTO Z52
IS THIS A RS04~

YES

IS IT R _RSO4”
'GET A _NEW NUMBER

: INHIBIT TYPE OUT”

YES
‘ﬂSY ERRORS ?
PLRSCIZ <1S>¢12> 12>

;s PUT _UNNUM ON STRC
:TYPE STACK IN OCTQL - SJFRESS
: TYPE_SPACE
CLEQR ERROR FLAG
TEST

: NOW
{MULTI DRIVE

:NO

:CHECK NEXT BIT FOR DRIVE
:DID WE TEST ANY RESG”
INC UNIT »

tCHECK FOR NEXT CRIVE




<<c-CERSC T
ZERSDD.F..

00ec236
00224y
002246
00casy
202260
002266

002412

302416
302424
202432

002440
oCa44e
0Ca4s0
002456
002464
gney’e
00es00
002506
002514
go0esee
002530

J0e53¢e

ngesee

002se4
J0ec7e
002574

JO2

RH7TO-RSO4 MAINTENANCE MODE DIAGNOSTIC MACrll 30A.1052)
23-JAN-78 13:3b

332767

052767
0i6767
012767

0000000000
Qu—u—u—u—au—b—- ——)
~N
~N
~

104040

022?77
GC1401
104001

000001

100000
176700
020000

176664

000040
002306
000001

016612

000001
022074
000001

000340
176504
177776
1727727
1722277
122277
12722727
1727227
177737

ooo100

176410
010600

004200

176722
176713
175302

176556

176542
176536
UeeoeHY

177776
176424
176414
176414
176410
176406
176410
176362
176352

176342

176330
176332

176306

CHCKDV: BIT aaxro ONCEE
BNE ONEE
MoV nxooooo UNCMP
CLR NNUM
BIT 191713 SWR
BNE 4$
MOV UNNULM, - (&)
TYPES
TYPE ,40
TYPE . +2
MOV ki, UncHP
HALT
4$: 8R NOWGC
DONEE: JMP DONE

23-JARi 78 13-38 PRGLE ke

;DID WE TEST ANY onxvss*
"YES WE DID TEST A CPIV

*NO DRIVES TESTED COULD NCT SE”
:ANY RS BITS rHué DEF&ULTS 75
INHIBIT TYPE oUT?

PUT UNNUM ON STACK
};:E ETRCK IN OCTAL - SUPRESS
LASCIZ 1S «12>"CoULD NO™ FIND DRIVE WILL TES”

§rssr DRIVE O
ET OUT

;THIS TEST 1S DESIGNED TO TEST THE ABILITY OF RESET
:TO CLEAR ALL THE RH AND RS REGISTERS

NOWGO: BIS 8BITO, ONCEE
MOV TIMES TIMSV
MOV 8l TIMES

iSET FOUND DRIVE F_AG
iSAVE TIME
{ONLY TEST ONCE

T Ty T T T T P Y PP T T T Y TR YRR

STEST 1 RESET TEST FOR REGISTERS
li!l!!ilillll!lll!l!ll!!i!ll!l!lllllllllliilllilillf65955!66!506606!6!609

YsT1:  SCOP
MOV #3440, J8PS
MOV UNNUM, SRSC
MOV 8177776, 8RSCS1
MOV 2177277, A
MOV 8177777 JRSDA
MOV 8177777, ORSER
MOV $177777 ) SRSMR
MOV 2177277 QRSWC
MOV 8177737, IRSCS2
RESET

;TEST RSCS2 FOR CLEARED BITS
CMP uxoo JRSCS2
BEQ
HLT sa
MOV unnun JRSCS2
CMP uxosob JRSDS
BEQ
HLT 'os

; TEST CONTROL AND STATUS REG 1
SEO lHEOO JRSCS!

HLT 'CSl

; LOCK OUITINTERUPTS

BLE R
,BITS IN THESE REGISTERS

;CLEARR ALL BITS IN ALL RES.

THESE BITS GET CLEARED”
7) SHOULD BE CLERRED IN 7S2
8 OF UNIT IN TEST IN CSZ
DPR AND MOL SET”?

NO WHY NOT?

D1D
YES
(41
; PUT
IS

'
.
!
I
’
I
I

;gég THE READY BIT SET?
{RERDY SHOULD BE SET

€% Clee

ORIVE 3




KOe

<Z2-CERSC-C RH:"0-RS04 MAINTENANCE HOCE DIQGNOSTIC MACY1l 30R(1052) 23-JAN-78 13:38 PAGE &3
-ERSO0.F.! 23-JRN-78 13:36 TST RESET TEST FOR REGISTERS

: TEST BUS RDDRESS REGISTER

002576 0087?77 176304 TST dRSBA ;1S BR REG. CLERRED

002602 001401 BEQ . +Y4 ; YES

302604 10%020 HLT !BR ;SHOULD BE O
; TEST DISK ADDRESS KEGISTER

002606 005777 176276 1ST JRSDA ;1S DA CLEARED

goeeie 001401 BEQ LY ; YES

002614 104004 HLT !'DA ;SHOULD BE 0
: TEST ERROR REG RSER

902616 005?77 176272 TS7 BRSER ;01D RSER CLERR?

Q02622 001401 BEQ ; YES

032624 (04002 HLT 'ER ;BITS(157015) SHGULD BE CILERRED
, TEST RS MAINTENANCE REGISTER

00226 032777 003077 (76270 BIT 877 JRSMR ;:DID THESE BITS GET CLEARRED

202634 001401 BEQ ; YES

J02636 104220 HLT 'HR ;BITS(77) SHOULD BE O
; TEST WC REG 1T SHOULD NOT CHANGE

002640 022777 177777 176236 CMP 81777?7 JRSWC ;DID 1T CHANGE?

goge4e 00140} BEQ iN

00e6S0 104010 HLT ‘HC +RESET SHOULD NOT MOCIFY RSWC
:TEST RSAS

002652 005777 176240 T1ST ;RSQS ;1S REG CLERR

002655 00140l BEQ ; YES

J0eeel 104100 HLT 'RS ; NO

Q)
v
Q
[N




303016

003020
0030e4
003026

003330
003034
003036

003040
003046
003050

003952
003060
co30ee

003064
003072
C02J74

H70-RSOY “AINTENANCE HOOE DIRGNOSTIC
23- ]RN—“B

104400

104001

00s77
001401
104020

Q05777
001401
104020

032777
001401
104002

032777
001401
104220

022777
001401
104G10

13:36

soczg
0“3596
177777
12727277
177017
1272777
1727777

000100

176154
173577

1786062

176054

aooaz?

17727277

LO2

MACrll 30A(10S2)
TEST CLEARR BIT IN CS2 ON

23-JAN-78 13:38B PAGE 4
AL. THE R-/W BITS

'"..............'.*.'.......'......l.......'..!.....'!.l..0‘.00090900(00

TESY CLEAR BIT IN CS2 ON ALL THE R-uW BITC

Ql..'.'l.'.!l.!l.illll'!!QIQ!.!I.IIIII!..II!lllllll.fll’.;000000oooooo;oo

‘TEST 2
fsra: SCOPE
177776 TTAGG: MOV 8340, 8PS
176202 MOV unngﬁ IR5CSE
176172 MOV 7b, IRSCS1
17€172 MOV -x7777? ORSBA
176166 MOV 8177777 . JRSDA
176164 MOV 8177017, SRSER
176164 MOV 8177777 . IRSOB
176140 MOV 8177727 QRSUC
176130 MOY 820417, dRSCS2
176144 MOV #7 1, 3RSMR
176114 MOV cuo dRSCS2
176106 CMP cxob ORSCS2
BEQ
HLT 'cse
176074 MOV UNNUM, JRSCS2
176064 BIT #1735%7,RSES]
BEC L +4
HLT icsl
: TEST BUS RDDRESS REGISTER
157 RSBA
BEQ RS
HLT 1BA
; TEST DISK ADORESS REGISTER
15T JRSDA
BEQ . +4
HLT 'BA
: TEST ERROR REG RSER
176046 BIT 8177777, JRSER
aeg LY
HL iER
:TEST RS MAINTENANCE REGISTER
176044 BIT 877, 3RSMR
BEQ .Y
HLT i MR
_ ;TEST WC REG. IT SHOULD NOT CHAN
176012 CMP 8177777, SRSWC
BEQ . +4
HLT SC

;LOCK OUT INTERPUPTS

;SET ALL
{POSSIBLE
iREGISTERS

EAR ALL BI'S
D THE RIGHT BITS CLERR”

S

17) SHOULD BE CLERRED IN
T DRIVE NUMBER

D ALL BITS GET CLERRED

cse

ISSBR REG. CLERRED
:SHOULD BE O

;15 DA CLERRED
: YES
;SHOULD BE O

;910 THESE BITS GET CLERRED

:B??S(IS?OIS) SHOULD BE CLERRED

:ség THESE BITS GET CLERRED
:BITS(77) SHOULD BE O

?SID WC CHANGE

NHY DID IT CHANGE"




ZZ2-CERSD-C
-ERSDD.P1I

003076

003e1le
003220
003222

3230
003232

0032ee

MO&

RH7O-RSO4 MAINTENANCE MODE DIAGNOSTIC MACY.1 30R(1052) @23-JAN-78 13:38 PRGE 65

23-JAN-78

104400

Aet?
2777

e’r?7
1401

Eé 777
1401
10400

012777
022777
001401

104001
104400

0l1e?7?
00s0r?
022777
001401
104001

104400

000005
022777

012701
104000

13:36

176062
8035’6
05776

88335,

Q43576
175674
004200

0oo100
021037
000137

175624
0C0137

0cl4i4
175762
175754

1?5700
175666

175652

175640
175632

TST3 SET AND CLEARR ALL REGISTERS
JAEREEERERRRRRERRRRRRARRRRRRRR AR RGNS RRAR AR BB R SR P ARSI S D ERIIIIS SIS0 000 8

;TEST 3 SET AND CLERR ALL REGISTERS
?g¥5llil!liilliilllliiiii!!ililill!iliiililllilii!l‘lll!!!!!!.lilllll!llo.

E
;CAN WE SET THE FUNCTION BITS IN THE RSCS1 REG.
:BITS 7,6,5,4,3,281

cbnox ;Ekgnn RtL RS REG
MOV TIH;V,TIHES i GE? T}H . . ;
MOV s ., RSCS1 ; K FUNCTION BITS
HpLRER W SO
Hov 4, 2R 32785
s ?S 3Rk Bio T:E Esf}
HLT 'csx s ULD BE 2725
MOV #1052, JRSCS :SET THESE BITS
CMP .sese JRECS ;qns THEY =7
BEQ ; YES
HLT -c51 :SHOULD = 12s2
TST4:  SCOPE
;CLERR THE FUNCTION BITS
MOV #43576,dRSCS!  ;SET DISK FUNCTION BITS
CLR JRSCS!
EES .waoo JRSCS1 ‘$E THE RERDY BIT SET
KLT -c51 iRSCS1 SHOULD = 4200
IlllllllllllllllillllllllIIII!IIIII!IIIII!I!Illllllllll!lllllllllli!il!il

iTEST S TEST RSCSe
i5nu““ui“n“"""""""i"“"u“unnuiuuuuuunuuno

ts1s SCOPE

RESET ;CLERR WOR
CMP .100 JRSCS2 :DID THEY CLEAR?

BEQ 1YES

HLT - i NG

MOV 821037 anscse :SET BITS a 17

CHP %137 ak :DID THESE BITS GET SET

BEQ 18 :YES

MOV JRSCS2, BAD

MOV 8137, 6000 unnr €52 SHOULD =

HLT €S2 = BRD GOOD = CORRECT ANS

7E7%

gcoas




co ~ERSD . M O RSO "RINTENANCE HODE DIQGNOSTIC EQCYil 30AR(1052)
CERSDD Pl c3-JAN-78 13.3b6 TS87% TEST RSCse
003264 012777 020025 175610 1S: MOV 820025, JRSCS2
003272 022777 000125 17560 CMP nxas JRSCS2
003300 oo;aox BEQ
003302 104200 HLT ic se
3304 012777 000012 17557 MOV #12, IRSCS2
003312 022777 000112 17586 CMP -112 IRSCS2
003320 00140l BEQ
003322 104200 HLT csa
3324 012777 177777 175550 MOV #-1,JRSCS2
003332 005077 175544 CLR JR5LS2
003336 022777 000100 175536 CMP 8100, 9RSCS2
003344 1401 BEQ .4
003346 154200 HLT ics2
003350 016777 175604 175524 MOV UNNUM, dRSCS2
003356 1G4400 TST6:  SCOPE
:CAN WE SET ALL THE RSBR BITS
3360 012777 177?77 175520 MOV 8177777, 3RSBA
003366 022777 177776 175612 CHP 8177776, 3RSBA
N03374 001401 BEQ . +Y4
003376 104020 HLT iBA
003400 012777 125252 175500 MOV 8125252, IRSBA
003406 022777 125252 175472 CHP o1=sesa JRSBA
003414 001401 BEQ u
NO3416 104020 HLT
003420 012777 052524 175460 MOV osasau JRSBA
003426 022777 052524 175452 CHP osaseu JRSBR
003434 00140} BEQ
003436 104022 HLT -en
0C3440 104470 1577 SCOPE
rLonT R 1 THROUGH RSBR
003442 012701 000002 FLOTBAR: MOV #2, GOOD
003446 000241 CLC
003450 010177 175432 18: MOV GOOD, JRSBR
003454 J17700 175426 MOV JRSBA, BRD
002460 020100 CMP cooo éao
003462 001401 BEQ
ake e 5
oL 00D
003470 103367 8CC 18

NO&2

23-JAN-78 13:38 PAGE &b

:SET THESE BITS
'9&2 THESE BITS GET SET
INO,CS2 SHOULD = 20125

:LOAD THESE BITS

,eég THESE BITS GET SET IN CS2
:BAD = csa GOOD = CORRECT ANS
'SET BIT s

:CLEAR THEM

.gég CLEAR WORK

:R/W BITS DID NOT CLEAR

;GET UNIT »

;SET THE BITS
:DID THEY SET

YES
;BITS 17776 SHOULD BE SET
;SET THESE BITS

YES
SHOUL” BE 52524

;GET R 2
iCLEAR CARRY
FLORT NUMBER

GET BR

COMPQRE 8a

:BA_CORRECT

:BAD=BA GOOD=CORRECT ANS
iROTATE NUMBER

{LOOP TILL DONE

7. 0Cek




003600

00360e
06

5C3E30

RHTJ-RSO« “RINTEMNINCE HUDE DXQGNOS'IC

23-JAR*-"
10%M900

012777

gOOOO
[oelelel VIl ot™ o
WO L+-0ONOON
W=D L= NN
OO0 OO0NLO
N D= OO0 "o -

00

8 :3.3¢

1272727
175400
17637y

1277277
172777

125252
125252

D52525
052525

0oo0cC !

175270
175264

175404

BO3

MACY.1 30R.1052) 23-JA%-TB 13:38 PRGE &~
TEST RSCSe
1ST10: SCOPE
:CLERR THE RSBA REGISTEF
MOV 817272777 ,39RSBA :SET RSBA EQURL TO ALL ONES
CLR RSBR .
7ST JRSBA -TEST FOR BIT0 SET N RSB& READ "
BEQ .+ 1YES
HLT 'BR :NO
T1ST11: SCOPE
.CAN WE SET ALL BITS IN RSWC REGISTER
MOV 8177777, ,3RSKC  ;SET WC BITS
CHP .177777 JRSWC  :ARE ALL BITS SET
BEG ; E
HLTY '
MOV .xasasa JRSUC -ser rnesc BITS
CMp uesase SRSWC .ane HEY
BEQ YES
WL~ SHOULD BE }2525¢2
MOV -sesas SRSWC :SET THESE BITS
CMP -sasas JRSWC 'ARE THEY =
arFQ YES
LT 'uc 'SHOULD BE 152525
1ST32: SCOPE
;FLORT R 1 THROUGH RSWC
FLOTWC: MOV 81,GO0D ;GET
cLC CLEﬂR cnanv
18: MOV cooo ansuc FLOGY NUMBER
MOV RSWE, B :GET WC
orP cooo éno : COMPARE uc
BEG :WC CORRECY
HLT :BAD=WC GOOD=CORRECT ANS
ROL 600D ‘ROTRTE NUMBER
BCC 1% 1L0OP TILL DONE

Blv




CC3

I CERSL-C SHTG-RSO4 MAINTENANCE ncgs gvncngé ; nnc:xl 30A(10S2) 23-JAN-"8S 13:38 PAGE 68
ZERSDD =.. 23-lan-T8 13:36 st Rscse
CLERR THE WORD COUNT REGISTER
003632 104400 $S713:  SCOPE
883233 77 177777 175842 MOV -&77777,ansuc ;SET RSWC REGISTER EQUAL TO RLL JNES
077 175236 CLR
003646 005777 175232 157 aasuc ;DIC ALL BITS GET CLERRED
003652 00140} BEQ :YES
003654 104Gi0 HLT 'uc :NO
003656 104400 TSTi4: SCOPE
.CAN WE SET ALL THE BITS [N THE RSDR REGISTEP.
003660 012777 177772 175222 MOV #17777? ,9RSDR  ;SET ALL BITS
003666 022777 177777 178214 CMP -177777,.nson ‘ARE THE BITS SET
ooas7u 001401 BEQ :YES
003676 104004 HLT 'o :NO
003700 012777 125252 175202 MOV #125252,RSDA  ;SET THESE BITS
003706 022777 126252 175174 CHP -xasasa JRSDA ;nne HEY
003714 061401 BEQ . YES
003716 104004 HLT -o SHOULD BE j25252
003720 012777 052%25 175162 MOV 852525, IRSDA SET THESE BITS
003726 022777 052525 175154 CHP csasas ORSDA ans THEY =
J03734 001401 BEQ YES
003736 104004 HLT -on SHOULD BE 52525
303740 164400 TST1S: SCOPE
;FLORT A 1 THROUGH RSDA
003742 012701 000001 FLOTDA: MOV #1,GO0D ;GET A |
003746 000241 cLe ;CLEAR CARRY
003750 010177 175134 18: MOV GOOD anson FLORT NUMBER
003754 017700 175130 MOV JRSDR, B :GET DA
003760 020100 CMP cooo éao : COMPARE oa
003762 001401 8EQ ‘DR CORRECT
003764 10400G HLT :BAD=DA GOOD=CORRECT ANS
003766 0C6101 ROL GOOD *ROTATE NUMBER
3770 163367 BCC 18 'L00P TIL_. DONE

\"




D03

- AH"3-RS0O4 MG INTENRNCE HuDE CIQGNOSYXC MACYi1 30R.10582) 23-JAN-78 13:38 PRGE &9
. 23-JAn-"8 13:36 TSTS TEST RS(Se

CAN WE CLERR THE RSDR REG.

003772 104400 $év16:  SCCPE
:0)8377'1 &1}%5;; 1;75’755 17SiC6 EE; 5#25277,3?50‘3 ;SET RSDA TO ALL UNES

3 1
oowggs 005777 178076 7T JRSDA ;TEST FOR ZERC RSUA
364012 001401 BEQ .4 (ES
004018 104004 HLT i0A ‘ANS SHOULD BE O
004016 104400 TST17: SCOPE

:SET AND CLERR THE RSER REG.

004020 012777 177017 175066 MOV #177017 ,9RSER  :SET THESE BITS
004Ge6 022777 177017 178060 CMP #177017 | IRSER oxo THEY SET
004034 001401 BEQ +Y YES
004036 104002 HLT 1ER RSER SHOULD = 157017
0040M0 112777 000001 175046 MOVE 81, aRSER ‘A MOVE INST
0040M6 022777 00000L 175040 CHP 8l RSER SHOULD MODIFY COMPLETE WD
004054 00:{401 BEG +4 : 0K
004056 164002 HLT PER
J04060 104400 TST20: SCOPE
004062 012777 052005 175024 MOV #5205, JRSER :SET THESE BITS
004076 022777 082008 178016 CHP -saoos JRSER oxo THEY SET
004076 GO1401 BEQ YES
gC4100 104002 HLT -sn ‘ER SHOULD = S2005
0C4102 104400 TST21: SCOPE
COY10Y 012777 1250i2 175002 MOV 8125012, 3RSER ~ ;SET THESE BITS
004il2 022777 125012 1794774 CHP #1256012, 3RSER oxo THEY SET
904120 00:14C! BEQ L 44 YES
ZO4i32 104002 HLT iER 'ER SHOULD = 105312




EO3

II-ZERSC-C OW70-RSOM MAINTENANCE MODE DIAGNQSTIC _ MACTIL 30A11052) 23-JAN-78 13:38 PAGE 0
*ERSOD £:1  23-JAN-"B 13.36 *ST8°  TEST RSCS2 SE% 2C35
004124 104400 TST22: SCOPE
COM126 012777 177017 1~+47BC MOV 2177017, RSER  ;SET THESE BITS
004134 005077 174754 CLR JRSER :CLERR THEM
304140 005777 174750 7ST JRSER :DID THEY CLEAR
go4i44 001401 BEQ .49 : YES
Q04i¥e 104002 HLT PER ISHOULD = ©
004150 104400 *S123: SCOPE
;SET AND CLEAR RSMR
004152 012777 00007C 174744 MOV 870, JRSMR :SEY THESE BITS
004160 017767 174740 175026 MOV JRSHR, WORK :PUT INTO WORKABLE REG
004166 042767 177700 175020 BIC 8177700, WORK :CLEAR JUNK
904174 022767 000070 175012 CMP 870, WORK :0ID THEY SET
304202 001401 BEQ . +9 L YES
004204 104220 HL T iMR iSHOULD = 70
004206 104400 T5T24: SCOPE
004210 012777 000070 174706 MOy 870, JRSMR :SET BITS
004216 008077 174702 CLR JRSHR :CLEAR THEM
004222 032777 000077 174674 BIT 877, JRSMR :DID THEY CLEAR
Q04330 001401 BEQ .Y i YES )
004232 104220 HLT iMR 'BITS (77) SHOULD = C
004234 104400 15125: SCOPE
904236 012777 000050 174660 MOY 850, JRSMR ;SET BITS
go4os 017767 174654 174742 MOV JRSAR, WORK ;PUT IN WORKABLE REG
004252 ON2767 177700 174734 BIC 8177700, MORK  ;CLEAR JUNK
004260 022767 000050 174726 CHP #50, WORK :DID THESE BITS SET
004266 001401 BEQ .44 'YES
004270 104220 HLT MR BITS (50) SHMOULD BE SET
004272 104400 TST26: SCOPE
go4274 012777 000G2C 174622 MOV 820, IRSMR ;SET BITS
004302 017767 1749616 174704 MOV JRSAR, WORK :PUT INTO WORKABLE REG
004310 042767 177700 174676 BIC 8177700 WORK  ;CLEAR JUNK
004316 022767 000020 174673 CMP 820, WORK :0ID THEY SET
3G4324 001401 BEQ .44 i YES
2C432e 104220 HLT MR MR SHOULD AT LEAST HAVE A 2.




004446

Q04450
004456
004464
004472
00447Y4
004476
004504
gou4cle
004514

0045186

og4sen
004526
004534
004542
004544
004S46
004554
004Se2
004564
O04SER

RM~5-RS04 “RINTENANCE MODE DIAGNQSTIC
€3-JAN-"8 13:36 sTev

104400

104001
104400
016777

104000
104400

012777
112777
022777
001401
104010
112777
022777
001401
104010

104400

012777
112777
022777
001401
104020
112777
022777
001401
104020
124419

003566
000005
004766

000032
004632

174550
177400

1749442

02525s2
000377
177652

000123
177523
Gesase
000377
177652

00012s
177524

174536
174564
174522

174470
174482

174426
174454
1749412

174400
174372

174360
174406
174344

174332
174324

FO3

MACY11 30R(10S2)
TEST NDD BYTE INSTRUCTIONS ON CS1, CS2, WC RND BR

h 4

23-JAN-78 13:38 PAGE 7.

;0'!”..’!9...!6l...'llll!l'll'.!l.l'l'.l.l'.'!"'!'lli'.!!00000000DOOOQOO

TEST 0DD BYTE INSTRUCTIONS ON CS1, CS2, «~" HNMC BA

BB RN R R R RN RS RV RN A A BN PRBBRREISIRRPPPEE50034300000s

STEST 27

tste”: scoPe

BITST: CLRDK
MOV #3566k, RSCS1
MOVB oS, 9RECSIB
CMP 89766, JRSCS1
BEQ . +4
HLT iCcS1
MOVB 832, JRSCS
CMP 84632, IRSCS!
BEG .44
HLT icsl

TST30: SCOPE

BITCS2: MOV UNNUM, aRSCS2
BIS 8177400, JRSCS2
CLRB JRSCSe8
MOV UNNUM . GOOD
BIS #100, 6000
MOV JRSCS2, BAD
CHP BRD, oD
BEQ R
HLY

TST31: SCOPE

BITWC: MOV 825252, JRSWC
MOVB 8377, JRSWCB
CMP 8177652, IRSWC
BEQ .4y
HLT W
MOVB 8123, JRSWC
CMP 2177823, dRSWC
BEG . +4
HLT i 4C

TST32: SCOPE

BITBAR: MOV 825252, dRSBA
MOVB 8377, JRSBAB
CMP 2177652, JRSBA
BEQ . +Y4
HLT 'BA
MOVE 8125, 3RSBA
CHMP 8177524 JRSBA
BEQ .Y
HLT iBA

R R%L RS REG

DO
=N
—

;CS1 SHOULD = 4tk

LORD UN1Y ?UHBEP

'GET (52
15 CS2 CORRECT”
'LORD BYTE DID NOT WORK

:LORD WC
:LORD BIT
;exg IT LORD”

:NO WC SHOULD =177652

sWC SHOULD = 177523
;:LOAB DR

;LORG BIT

<:DIC IT LORG?

:YES

;DA SHOULD =177652

:BR_SHOULD = 177525
;CLERAR ALL RS REG




t

M,

rim

rvy
T

GO3

“O-RSO4 HMAINTENANCE HJDE DIAGNOSTIC MACYIi 30R:(1082) 23-JAN-78 13:3B PARSE "¢

. 23 Jau =3 13:36 Y6733 LOAD RSOB WITH ALL ONES AND ALL JERCS

llll!!!ll.llllll!lll!!ll!lll!.!!lll!!!ll!ll!l!llllllll.l’lllbo0000o00096o
STEST 33 LORD RSDB WITH ALL ONES AND ALL ZERJS
..'l"..'.i"’..’l.l‘l”....l..l...........’."........’.0.0.0066660006990

Q04570 104400 $5733: SCOPE

30u57a 104414 ZERONE: CLROK ;CLEAR ALL RS REG

SSHZ 8059;7 174;2; CLR JRSDB :LOR og WITH ALL O

00 Q012777 177777 174314 MOV 817,777 9RSDB  :LOA WITH ALL ONES
004606 012767 002000 174400 MOV 82000, WORK :TIME OUT ROUTINE
0O4614 012701 000300 MOV 8300, 600D :GET CORRECT FOR CS2
553 859;86 174334 BIS UNNU#, GOOD

8845 1 174252 2%: MOV dRSCSS, BAD :GET €S2

004630 020100 CMP GOOD, BAD ;xs IT CORRECT?

88:535 u!éﬂoﬂ BEQ 33 :YES

'3 005367 174354 DEC WORK 70 WRIT FOR OR

00v640 001371 BNE 23 170 SET

004642 104200 kLT 'CSe :OR SHOULD BE SET

004644 005001 3% CLR G000

004646 017700 174250 MOV JRSDB, BAD :LORD BAD WITH DB

0046 0100 cHP GOO0D, BAD xs BAD CORRECT

0842 4 1401 BEG L +4 YES

go:sso 3?398? 1772777 HET GOOD nghocggg FkggTaosYﬁpJJG“ -8

7?77 MOV 8-1 L WITH AN
884594 017700 174232 MOV JRSHB, BAD GET DRTA FROM DB
46,0 020100 CHP G000, BAD 115 DB CORRECT
g04e72 001401 BEG L +4 YES
Aluerye 104000 HLT BAD SMOULL = 1777~~~




<2-CERSL -C
-ERSDOD.F ..

HO3

En~J-RS0O MAINTEMNANCE MODE DIRGNOSTIC MAC YLl 30A 1052) @23-Juh-78 13:38 PRLE T4
22-JAan-"8 13:36

400

Lt

ig7%

022626
022777
001401
104001

O047SH
1340
§§§200
300
93288

000014
004200

174220

174254

17495014

"G CC33

TST33 LORD RSDB WITH ALL OMES AND ALL ZJERCS

.;es INTERRUPT x THE RH11

:8Y MOVING 300 IN 0 RHCS!

, XX YYYTYXXXXTXXXIIXZZLIRY X/ Y Y Y2 XXXZ2X2XXXXXXX YT R RS RSES IR RS RSS2 4 X 24
STEST 34 TEST INTERRUPT IN RKW|!
llllllllllll!lllllll!l’.il!!!!ll!l!llll!lI.l......l09000600‘!6060666!6066

}sT34: SCOPE

INT: CLRDK :CLEAR ALL ERRORS

MOV 8sPGTRAP, JRSVEC  :SE UP vecro

MOV . HO S §vcps .gE ;

MOV S ;SET PS nr RIORITY 4

:03 -308 Sgg&sx PTHIS SHOULD CAUSE R TRAP
s ;

5. pee L3RR : BEL UL obB %

BNE 1% P INTERRUPT BEFORE LOOP IS OOME
HLT 'CS1 SHOULD NEVER GET HERE
IMP INTOON ;GET_OUT
PGTRAP: CMP (B)+. (6)+ :TRAP OK
ggg .ueoo IRSCS) oxo 1IE CLERR?
HLT zcsx IE SHOULD BE CLEAREL
INTDON:
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E gsgsP'x 23 RH70~-RSON MRINTENRNCE MODE DIAGNOSTIC MACrll 30R(1052) 23-JAN-78 13 38 ~w.l

3-JAN-=8 13:36 TST3S  MAINTENANCE TIMING TEST
;”lllll’li'lllii!illili”i’ii”’ll.'.lIl.l."I!llllll«l!cco 292600802 e 08y
:TEST 3S MAINTENANCE TIMING TEST
RERRBBRFFRRRRRSRBRERPETRRRFRBERSFERRFBIRERBFRBIPIIFERDBRPRBIP5 04348908400
004770 104400 457135: SCOPE

; MODULE TESTED G0OS2

i THE FOLLOWING TEST ON THE _RSOM DISK IS5 A SINGLE-STEPPED

:MAINTENANCE MODE TEST ON_THE RSQY TIMING LOGIC. ~THE ACTUA.

:DISK SURFRCE IS SUBSTITUTED BY_ THE HRINTENRNCE RESISTER--I1.E

; THE PROGRAM WILL SUPPLY ALL “DISK CLOCK™ PULSES TO DRIVE THE

:TIMING LOGIC. WE ARE TESTING THE ENTIRE TIMING TRACK LOG! It T
{PULSE FUNCTION, RESYNC AREA, SECTOR COUNTERS, ETC.

PUT DRIVE IN MRINTENANCE MOOE

GQ4772 104414 4RTIME: CLRDK CLEAR onxvs REGISTERS

004774 052767 O00L04T (749le4 BIS #1040, ONCEE SET CLK ¢

005062 104430 MRIND :SEND xnosx PULSE TO MR REG

005004 104420 MRCK cuscx MARINTENANCE REG FOR

00S006 022701 22701 2701

005010 164424 MRINT xnxr MAINT MODE (CLEAR MRSP
:BY SENDING 2 CLOCK PULSES

00s012 104430 MRIND :SEND MARINT INDEX PULSE

005014 10442C MRCK : CHECK nnxnr REG 16

005016 022701 22701 ;EQUAL 2270

005020 104000 HLT nn-ano cooo CORRECTIONS

COULD NOT INITIALIZE MR REG
: INDEX PULSE SHOULD CLEARR LOOK- RHEQD REG

CO0S0ee 005777 174072 T1ST JRSLA IS RSLA CLERRED
00s026 001401 BEQ .4 YES
205030  1042ed HLT 'MR!LA RSLR SHOULD BE CLEARED

iWITH THE INDEX PULSE

; PERFORM MRINTENANCE CLOCK OPERATION 10284 TIMES TO
PROVIDE CLOCK TO STEP TIMING THRU RESYNC PERIOD

F _SECTOR PULSE 1S RASSERTED DURING THIS LOOP
CHECK SECTOR BOUNDARY COUNTER RND E1lZ2

005032 012767 GC0i000 [(74id42 MOV #512. ,REPT
1

C0S0o40 104422 MRTIM1: MRCLK ;CLOCK MAINT REG WITH AN 11 ANC W !
005042 104420 MRCK ;CHECK MR REG T
005044 072701 7270i EQURL 7701
005046 104000 HLT = BRD GCCD = CORRECT ANS
00S0SC 104422 MRCLK CLOC
00S0S2 104420 MRCK ; CHECK HR T0
s ol T ———
L =
005060 00S367 174116 DEC REPY ;IS THE LooOP DONE YET?

CCsCe4 001365 BNE MRTIM] :NO-LOOP




JO3

EH"C-RSOY “IRINTE N E HODE DIARGNOSTIC MRCYLLl 30R8.10%2) @23-JAN-78 13-38 PAGE

~g

- T
B c3 JAN T8 13.36 TS13S MRINTENRNCE TIMING TEST ZE% CC3S
;AFTER ONE MORE (CLOCK SECTOR PULSE SHOULD BE RSSERTED
1IF NOT, CHECK SECTOR BOUNDRRY COUNTER, SECTOR BOUNDARY FF ‘EEl. AND El2
005066 1044ee MRCL¥K ; CLOCK MAINT REG WITH & 1] RND = | ~
305370 104420 MRCK :CHECK MR REG T
005072 072301 72301 ;EQUAL 72301
005074 104000 HLT ; MR=BAD GOOD=CORRECTIONS
005076 10442e MRCLK ;CLOCK MR WITH 11 AND R 1
00S100 104420 MRCK ;CHECK HRINT REG
005102 022301 22301 : 70 EOU
00sSio4 104000 HLY HR GOOD CORRECT QNS
005106 00S7?7 174036 1ST JRSLA DOES LOOK AHEAD REG=0
00S1le 00140! BEO MRTZ2 I YES-CONT
00S11Y4  i04224 HLT IMRIL LOOK EQC REG SHOULD=0

penronn MAINTENANCE CLOCK OPERR'IION 80 TIMES TO PROVIDE
CLOCK PULSES TO STEP THRU 1ST SECTOR PRE-AMBLE ARER

00Siie 00S002 MRT2: CLR R2 ;CLERR R2 FOR SECTOR COMPARE WITH LA FES
005120 012767 002053 174054 MOV IHO..REPT 180 CLOCKS TO STEP THRU PRE-R™BLE
005126 104422 MRT2AR: MRCLK :CLOCK MR WITH A 11 AND A |
005130 104420 MRCK ; CHECK HQINT SEG
00si132 073701 73701 {EQUAL 73701
00s134 104000 HLT iMR = BRD GOOD = CORRECT ANS
005136 104422 MRCLK ;:CLOCK MR REG
0DS140 104420 MRCK ; K MR REG
00S142 023701 237C1 ; TO EQUAL 23701
00Si144 104000 HLT ;MR = BRD GOOD = CORRECTANS
00Si4e 00S367 174030 DEC REPT ; REPERT
00Si1Se 001365 BNE MRT2R ;LOOP 40 TIMES

; SUPPLY CLOCKS TO STEP THROUGH THE DRTR AREA IN THE SECTOR
00SisS4 012767 002200 174020 MOV %9.#128. ,REPT 18 CLOCKS PER DATA WORD
205162 104422 MRT2B: MRCLK ;CLOCK MR WITH R 11 AND A |
00Sie4 104420 MRCK ;CHECK MAINT REG
00S1e6 073701 73731 ;TO EQUAL 73701 -
305170 104000 HLT H = BAD GOOD CORRECT ANz
005172 104422 MRCLK CLOCK MR R
005174 104420 MRCK ; CHECK RE
205176 023701 23701 ) EQURL 2370l
C05200 104000 HLT :MR=BAD GOOD=CORRECTANS
00se02 005367 17377 DEC REPT ,REPEQ

035206 0013&E BNE MRY28B ;LOOP




“r,
me;
Urc
om
L ¢

KO3

S-T2-RS04 MAINTENRNCE MODE CIRGNLSTIC MACY1l 308 10S2) 23-JAN-78 (3:38 PRGLE TE

£ . e IRl "B 13:36 TST3S  MAINTENANCE TIMING TEST
:SUPPLY ENOUGH MAINT CLOCKS TQ STEF THROUGH THE CRC RREA
‘GAND THE DERD BAND ON THE SECTOR

00s21C 012767 000214 (7376M MOV #140. .REPT ; AMOUNT OF CLOCKS 10 eno OF 3E’ °7.R

205316 104422 MRT2C: MRCLK ICLOCK MR WIT 11 AND A 1

005220 104420 MRCK {CHECK MRINT REG

005222 07370 73701 ‘Yo EQUAL 73701

005824 104000 HLT ‘MR = eno GOOD = CORRECT RNS

005226 104422 MRCLK :CLOCK MR REG

005230 104420 MRCK :CHECK MAINT PEG

005232 9023701 23701 170 EQUAL 23701

005239 104000 HLT : MR= ano GOOD=CORRECT ANS

005236 005367 17374C DEC REPT 'REPEART

005242 001365 BNE MRT2C : _00P

005244 104422 MRCLK :CLOCK MR REG

005246  10442C MRCK :CHECK MR REG

005250 273701 73701 ;TO EQUAL 73701

nGS2S2 104000 BAD GOCD = CORRECT ANS
: ONE nons CLOCK SHOULD CALSE secfon PULSE
*1F NOT, CHECK E16-6&

0OS2S4 104422 MRCL K :CLOCK MR WITH A 11 AND R i

005256 104420 MRCK 'MAINT REG SHOULD

005260 023701 23701 TEQUAL 22301

p05262 104000 HLT :MR=BAD GOOD= conascr ANS

005264 104422 MRCLK :CLGCK MR WITH A 11 AND A I

005266 104420 MRCK :MAINT REG

065370 072301 72301 1SHOULD EQUAL 72391

00se7e  10400C HLT {MR=BAD GOOD=CORRECT ANS
. LGOK~AHERD REGISTER SHOULD NOW POINT TO SECTOR 1 (OR 4300 IF INTERLEAVED)

005274 022777 000002 173629 CMP 82, 9RSDT : INTERLERVED?

005302 001403 8EQ *NO

005304 062702 004000 ADC #4000, R2 ;ves

005310 000402 BR 2s i CONT

005312 062702 000100 3%: ADD %100,R2 : INCREMENT SECTOR COMPARE

005316 020277 173576 2%: CMP R2, JRSLA ‘LA REG SHOULD=100

05322 001401 BEQ 13 ‘LA IS CORRECT

20534 l10H224 HLT IMR!ILR (LA SAOULD=10C
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MACY1)l J30A(1052)

23 JaMN-78 13:38 PRGE 77

COER-I-I 0-RS04 “AINTENANCE nooe DIAGNOSTIC
e O F cd- JRN-’B 13:36 ST3S MRINTENANCE TIMING TEST
nspsnr NEXT STEPS 62 TIMES. LOOK-AHERD REGISTER SHOULD INCREME*”
0 SHOW NEXT sscvon cn xs FOR n L g;croag 2“{ 65 NGT

INTERLERVED LA = ETC. DRIVE 15 INTERLEAVE )
LA = 100, 400, aoo u=oo "ETC. sse SERVICE MANURL FOR DETAI.:

005326 012767 000076 173650 1S: MOV ¥62.,REPT]

gaw 012767 006152 (73690 MRT3: MOV #2668 . [REPT
42 104422 33: MRCLK .CLOCK MR WITH R 11 AND & 1

005344 00S367 173632 DEC REPT srsp THROUGH

005350 001374 BNE k] CTOR

00S. 104422 MRCLK CLOCK MR WiTH A 11 AND A |

02388 022781 D330 HRINT RES oL 22701

082 104000 HLT nn 938 cooo coanecr ANS

00S 104422 MRCLK snnz SECTOR PULSE

005364 104420 MRCK nnxur REG Suo

005 072301 72301 EounL 72301

005370 1040 HLT MR=BAD cooo-coanscT ANS

005372 022777 000002 173526 CMP 82, JRSDT onxvs INTERLEAVED?

0oS4 14 BEQ 6$ ;

0054 032767 001000 173556 BIT #B1 79, ONCEE :D0 I ADD 4000

005410 14 BEQ Y ;OR SUBTRACT IT FROM WHAT 1 EXPECT T3

005412 042767 001000 173546 BIC #B179, ONCEE :FIND IN RSLR

oos:au 162702 004000 gga guooo,na

382% 2767 001000 173532 4%: BIS agxrq.oucss

005434 vd 004000 ADD #4000, R2

005440 000402 BR 1 3

005442 062702 000100 6% ADD 8100, R2 ; INCREMENT SECTOR COMPRRE

005446 017700 173446 s3 MOY aRSLh BAD :LA REG SHO LD ans INCRE%ENTE' TS ONEXT SECTOR

nNoS4s2 010201 MOV Godd 'GET CORRECT ANS FOR RSLRA

008484 020100 CMP cobo BAD conpans FOR coaascr ANS

00S4Se 001401 BEQ 62 8

005460 104000 HLT D GOOD=CGRRECT ANS

00S462 005367 1735i1b 13: DEC REPT] REPEQT 62

005466 001322 BNE MRT3 TIMES

005470 012767 005152 173504 MOV 82666 . ,REPT coun' FOR LAS™ SECTOR

005476 104422 2%: MRCLK 1 CLOCK

00SS00 005367 173476 DEC REPT : THR

005504 001374 BNE 23 SLAST SECT

005506 017700 173406 MOV 9RSLA, B]D .uET conrsnrs OF RSLA

0c55i2 012701 007777 MOV 877?77’ GOOD T CORRECT ANS

005516 020100 cHP sooo 8aD ooss RSLA EQUAL 7777

005520 001401 8EG YES

008522 104000 HLT ' BAD=RSLA GGOD=CORRECT ANS

uy




22-CERSD-C
CERSDL.P!!

005524

05526

005530
302835

g0ege2
BBzste

305570

€c0ss7e
205600
n0S602
NOS604
005606

005644

005646
005650
00Sese
00Se54

MO3

RHTD-RSOM “RINTENANCE MODE DIAGNOSTIC MRCY1l 30R(10G2) @23-JAN-78 13:38 PRGLE 7B

23-JAN-7

34400

104414

1049424
164430

482387

104000

012767
104422
104420

001355

104422
104420
0723C!1
104000

8 i3:36

000040

793883

001000

173304

173264

173336

173430
173422

173402

1ST36 SECTOR FRACTION TEST
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:TEST 36 SECTOR FRACTION TEST
uu"u"""u""uu""""uluuuuuuu-nnnuouuu; saesssss

?5735 co

8h88l§x"‘“ ”TﬂE SEELEE LBE&M N"Bé"w%oté“abiao REGISTER AND

on F““°¥’°# U e “H 7777 T ST “029 IE E?’Sgn’“Sﬁsiﬁ?ésvagr,
nsuo RﬁB ? ? 38 gi S?gf FOR THE LOK- nu 3 Esc grsa H?LL CLERP THE~
2§8$ué2"n81~?sﬁ5~22°ét gKuono 1S CLOCKED RSLA SHOULD INDILATE 7703 On

MRT4:  CLRDK .CLEAR DRIVE REGISTERS
BIS 840, ONCEE ISET FLAG BITS
1¢ -ggbg ONCEE
LR CLERR MARINT CLOCK COUNTER
CLR R2 EAR R2 FOR SECTOR COUNTER
MRIND .é 8 IN X PULSE TO MR REG
MRCK cue REG
22701 & ga 01
MRINT % MAINT HOD s
MRIND S3UE A MAINT INDE» PULSE
5 Lo gem e e
0898, ‘i T o
HLT 'MR=BAD GOOD=CORRECT ANS
. ISSUE 1024 MAINT CLOCKS TO STEP THROUGH THE RESYNC ARER
MOV #512. ,REPT .COUNT TO STEP THRU RESYNC RREA
MRTYA: MRCLK EHSSK Tunggcu RESYNC
MRCK
72701
HLT o = CORRECT ANS
T§T JRSLA xs R nzrg 0
BEQ . +4 Y
HLT iLR SHOULD—O DURING RESFONSE
MRCLK CLOCK nn REG
MRCK cue
22701 EggnL
RLT _ cooo:cosascv ANS
TST JRSLA xs RSLA=TO O
BEQ .+ YES
HLT iLA RSLA SHOULD=0 DURING RESPONSE
DEC REPT 1LOOP THROUGH
BNE MRTYA :RESYNC RRER
:ONE MORE PULSE SHOULD CAUSE THE FIRST SECTOR PULSE
MRCLK ;CLOCK MR WITH A 11 AND A
MRCK :CAECK MAINT REG FOR sscroa PULSE
72301 IMR SHOULD=7230
HLT !MR=BRC GOOD= connscv /NS




NO3

-0 RH70-RSO4 MAINTENANCE HOOE DIRGNOSTIC MACY1l 30R:10S2) 22-JAN-78 13:38 PRGE 79
11 23-JRAN-78B 13:36 TST36 SECTOR FRACTION TEST SEG 0039
005656 iQuve2 MRTY4B: MRCLK ;CLOCK MR R;G HITH A 11 AND A |
el i 23 TR
00Se64 104000 HLT HR BRD GOOC= CORRECT ANS
.SECTOR FRACTION BITS IN LOOK-AHERD REGISTER SHOULD BE CLERRED (EGUAL TO 00>
00Sef.6 017700 173226 MoV aRSLA, BAD ;GET R
00Se72 010201 MOV R2, GOSD iGET CORREC RANS
00674 020100 cHP G0b0, BAD IS THE RSLA REG CORRECT
00Se76 00101 BEQ 13 YES
005700 104000 HLT RSLR-BRD GOOD=CORRECTRNS

;STEP THROUGH THE PREAMBLE RREA AND SECTOR DRTA
:AREA WHILE CHECKING THE SECTOR FRACTICN

0US702 012767 000244 173272 1$: MOV 8164. ,REPT :FOR FIRST FRACTION CHANGE
005710 104422 MRTYC: MRCLK : CLOCK nn REG WITH A 11 AND A 1
005712 017700 173202 MOV aRSLn BRD :GET RSLA
005716 010201 MOV cobd :GET CORRECT ANS
005720 020001 CMP anb GOOD 1 S RSLA CORRECT
005722 061401 BEG YES
005724 104000 HLT BRD:RSLR GOOD=CORF=CT ANS
006726 005367 173250 13: DEC REPT :LOOP ON
005732 001366 BNE MRTYC :PRERMBLE ARER
:ONE MORE CLOCK TO CRUSE THE SECTOR FRACTION TO CHANGE
00S?734 owqaa MRCLK :CLOCK MR WITH A 11 AND A 1
005736 oosa INC R2 counr THE FRACTION
005740 017700 173154 MOV SRSLA, BAD 1GET
005744 010201 MOV R2, 600D {GET connec ANS
005746 020001 CMP 8Ad, GOOU xs RSLA CORRECT?
005750 001401 BEQ 2 YES
005752 104000 HLT ' RELA=BAD GOOD=CORRECT ANS

;FIRST FRACTION CHANGES AFTER 164 MAINT. CLKS, THE REST
: CHANGE AFTER 40 MAINTENANCE CLOCKS

00S7S4 012767 000076 173220 2%: MOV .52 ,REPT ;COUNT FOR WORDS IN A SECTOR
005762 012767 000047 173214 MRT4D: MOV 839 REPT! ,couu FOR SECT FRACT ro CHANGE
005770 104422 MRTYE: MRCLK CLOCK na WITH A 11 AND R 1
005772 017700 173122 MOV SRSLA, BAD !GET RSLA

005776 010201 MOV R2,GoOD :GET CORRECT ANS

006000 020100 CHP G600, BAD xs RSLAR CORRECT?

006002 001401 BEG 18 YES

006004 104000 HLT *RELA=BAD GOOD=CORRECT ANS
006006 005367 173172 18: DEC REPT! ' LOOP

006012 001366 BNE MRTHE




J0624C

RM7T0-RSTH “4S e TE " 2

c3-Jar-

104s22
2702
1472

2
017700
022777
1431
032767
0014es

032767

001310

010203

000167
012767

001368

T8 .3.3¢

007"~
1723066
000002

002000

001000
ooio00c

001009
0J4000

00400C

0C0100
002000

173042

17770C
000077

177474

177560
000021
172674

i730t6
173116

17319
173076
173066

17304e

e 3

BO4

Z1AGNOSTIC MACTI]1 30Q110S2. 23-JAN-"8 13:38 PRGE 3C

TET 36 SECTOR FRACTYION TEST
:INE MORE CLOCK TO CRUSE THE SECTOR FRACTION TO CHANGE

4%

MRCLK :CLOCK MR WITH R AND R |

cHP 87?77 .R2 QT THE LRAST ?ECYOR LRST FRAC ™" *°

BEQ MRTHYF :YES, FINISH

INC R2 :NO, 'RDD i TO rnacrxon

MOV JRSLA, BAD :GEY RSLA

828 -e 9RSDT ;ﬁg THIS DIRVE INTERLEAVED®

Sé; oaxTxo ONCEE IHRS REPT GONE TO ZERC YE™ FOR THIS SEZ R
,RSLA NOW POINT

: INDICRTES WHE

128 NO
10 ucxv INTERLEAVED SECTOR BIT 9 IN ONCEE

S
ORHER RSLA SHOULD NOW BE BETWEEN

. 0000-3700¢ 1) 4000-7700(0) .
ggg ggxrq.oncse ;$EOULD RSLR BE BETWEEN $-3"00°
gés :ggrq,oncss 'SET FOR NEXT PRSS

9s: BIC 88179, ONCEE {CLEAR FOR NEXT PRSS
géc g:ooo,aa ‘MAKE EXPECTED RSLA LESS THAN 4002
ggg .qooo RE ; COMPENSATE FOR INTERLEAVING

5§ BIC oexrlo ONCEE :CLERR FLAG FOR NEXT SECTCR

12%: MOV Godd ‘GET CORRECT ANSWER FOR RSLA
ggg cobo BRD IESRSLQ CORRECT
HLT {RSLA=BAD GGOD=CORRECT ANS

2s: DEC REPT 1HAS SECTNR FRACTION REACHED 77~
BNE MRTYD ;

;:CHECK FOR END OF ONE SECTOR OR

BEGINNING OF NEXT

118: MOV R2,R3
BIC 8127700,R3 : CHECK SE”TOR FRACTION
cMP 877 ,R3 ENO OF SECTOR
SEQ YES
NP MRTYB NO BEGINNING or NEXT
3%: MoV 821 REPT] 330 LOOP TO FINISH
MOV 8] RtP :THIS SEC
8IS -a.rxo ONCEE :REPT HAS cowe T0 ZERO FOR THIS SECTIR
IJMP THE 1LOOP
MRTYF: MOV %17. ,FREPT
18: MRCLK : CLOCK nn WITH A 11 AND R 1
MOV SRSLA, BAD :GET RSLA
MOV CERA S iR2 SHOULD=?77
ggg cobo.eno xg RSLA connscr—sno OF DISK?
HLT RSLR ano GOOD=CORRECT ANS (7777
2%: DEC REPT IFINIS
BNE 18 .LOOP
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c<-CERSD-D RH7O-RSOY “RINTENWGNIE MODE DIAGNOSTIC MRCY1] 30ﬂ(%052) 23-JAN-78 13:38 PAGE Bi
CERSOD.PL} 23-JAN-78 13:36 TST3  SECTOR FRACTION TES

;SECTOR AND FRACTION IS = TO 2777 TO INDICARTE LRST WORC ON THIS TRALW
;RSLA SHOULD EQUAL 7700 ON ANOTHER MAINT CLOCK.

RISuE  ATIER MRTYG: MRCLK ;CLOCK MR WITH A 11 AND A |
i M B pmpe :
@E x-loo : T 52‘8 1s 938 ?E Rgmasgnnsc?
006290 xg:ooé HLT Rsmzaao GOOD=CORRECT ANS
104430 18: MRIND ésggs BN_INpEx PULSE ~0
4 037700 17263C nov 3RSLA, BAD TRSLA
7 020100 CrP 6808 BAD ?Esngm &SRRECY
104000 HLT 'RSLA=BAD GOOD=CORREC™ A! _
08 593783 es: Rk %EEEUQL B5%01
006304 1049000 ALT 'MR=BAD GOOD=CORRECT ANS




206310

006330

006334

006342

006344

00464

006466
006474

00eSe0

=T RSGW "AINTENANCE MODE DIAGNOSTIC

Jwte-"8 13:36
104914
342767 QuOQO40
032767 000002
001002
012702 0000C3
104416
104420
022701
104424
104430
010277 172526
017700 172534
0127041 150600
020100
001440
104402 006372
010267 172546
016746 172542
104406
NS27?67 000002
104000
104040
042767 000002
017700 172414
012704 000001
020100
0031404
052767 000002
104000

042767 000002

172646
172640

172504

172472

172450
172440

D04
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:TEST 37 ILLEGAL FUNCTION TEST
Qlii!llllll!.l.ii.lllb’ll!l!!.!l!!.!l.ll!l'.o.lo0000000000000oo0900000000
$s737: SCOPE
: MODULE TESTED n77se M7770
ITEST ILLE 0885 TidN (er) IN RSER. SEND AN ILLEGR
SFUNCTION C THE DRIVE CONTROL chxsrsn uxruour ssrrxnc
:THE GO BIT. THE "ILF“ BIT SHOULD NOT BE SET. THE “GO™
115 THEN SET. A CHECK IS THEN MRD TR’ “ERR” TO BE
‘SET IN THE ORIVE STATUS REGISTER (RSDS) AND “ILF” IN THE
;gs&gﬁsg OR REGISTER (RSER). ALL ILLEGAL FUNCTION CODES ARE
:ILLEGAL FUNCTIONS RRE DETECTED ON M7759 BY E20-8
MRILF: CLROK ;:CLEAR ALL THE DRIVE REG..TERS
BIC sBITS, ONCEE :CLEAR CLOCK CNT FLAG
BIT -9171 ONCEE ' WAS THERE AN ERROR
BNE n *YES DO NO E “ILF" £ODE

T _CHANG
{SETUP FIRST “ILF" COOE

MRLF1: MRDMD :PUT DRIVE INTO MAINT MODE
MRCK :CHECK MR REG T
22701 {EQUAL 22701
MRINT SINIT MAINT MODE (CLEAR MRSP)
:ASSERT A MAINTENANCE MODE DISK "INDEX" PULSE
MRIND
MRLF2: MOV R2 anscsx SEND “ILF* WITH THE “Go” BIT
MOV JRS0S, BARD GET DRIVE svntus
MOV oxsoabo GOOD :GET CORRECT ANS
cgs 13 0.BAD $§ RSDS CORRECT?
TYPE +2 _ASCIZ <15>¢12>“ILLEGAL FUNCTIGN CODE SENT TO DRIVE= °
MOV R2 , WORK csr FUNCTION COOE
MOV WORK , = (8) :PUT WORK ON STnCK
TYPES :TYPE STRCK IN OCTAL - SUPRESS
BIS sBIT1,ONCEE ‘SET ERROR BIT SO ILLEGAL FUN DOESN'T CHANGE
HLT 'RSDS=BRD GOOD=CORRECT ANS
HLT 1DS
1%: BIC #8171, ONCEE CLERR ERROR FLRG
MOV JRSER’ BRD :GET RSER
MOV #1,600D :GET CORRECT R
ggg cgbo,eao oxg “ILF* szr IN RSER
BIS #BIT1,ONCEE ‘SET ERROR BI17Y
HLT :RSER=BAD GOOD=CORRECT ANS
es: gIC $B1T1, ONCEE :CLEAR ERROR FLAG




206740

206746

RHTO-RSO8 MAINTER'Y

23-JAN-"B 13:36

172356
010600

006550
000002

000002
172244

000002
006670

000002
800011
000021
000031
0000s1
000061
000071
000101
177304

EO4

“E “ODE DIAGNOSTIC  MACY1! 30R(10S2' 23-JAN-78 13:38 PAGE B3
vS§73"  ILLEGAL FUNCTION TEST ZEL SCHs
CLERR THE DRIVE FOR THE NEXT “er~ cooe PASS
MRCILF: CLROK R ERRORS
MOV JRSDS, BAD GET RSDS REG
MOV 210600, GOoD :GET CORRECT A
SES ?g 0D, BAD oég “QATR" nuo "ERR“ CLEAR IN RSDS®
TYPE L. te P.A5CIZ <15><12,)"ATA AND ERR IN RSL3 SHILLL ILERP wi= @
172332 B1S #BIT1, ONCEE
HLT : RSDS=BAD uOOD CORRECT ANS
172322 18: BiC -axrx onczz i CLERR ER LRG
MOV JRSER :GET RSER
CLR GOOD :GET CORRECT
cmpP cooo.ano oxo iLF CLERR IN RSER
BEG 28 YES
172302 BIS #BIT!1, ONCEE SET ERROR BIT
TYPE .42 ASCIZ <15><12>"ILF IN ¢ _ER SHOULD ~.ERR WITH THI™"
HLT Rszn-ano GOCD=CORRECT ANS
172220 2%: BIC #BI T ONCEE :CLERR ERROR BI7
:GET NEXT ILLEGAL FUNETION COE
MRLF3: ADD 82, R2 uponrs er
CHP sil R2 115 THIS A IL- CODE
BEQ MRLF 3 NO -UPDARTE IT
CHP 821, R2
BEG MRLF 3
cHP 831,R2
BEQ MRLE3
cHP %51, R2
BEQ MRL#3
cHP 261, R2
BEQ MRLF3
CMP 871,R2
BEQ MRLF3
CMP #101,R2
BEQ ILFOON :FINISHED ALL ILF CODES GET OUT
JMP MRLF 1 :START NEXT ILF FUNCTION

ILFDCN:




gvmnn;u
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RHTC~-RSOM MRAINTENRCE HODE DIQGNOSTXC
£3-JRN-"8B 13:36 T40

104400

104414
oNE?87
1044186
104420
022701
104424

032767
001031
012777
312767
0Qs7?7?
001403

004767
104040
022777
001403
004767
10404C
042767

0s27e7
012767
012777
005?77
001403
004767
104040
022777
001403
004767
104040
guare?

000004

0coolo
000301
000001
172012
012254
010600
012236

000004

o1217e2
010600
012154
000014

17ale+

——
NNy )
fufhb
-0 -
—— (@]
oo o

171772

172030

iT1710

ITI74e

FO4

MACv1l 30R(1052)

23-JAN-78 13:38 PRGE B9

TEST NO-OP CODES 1 AND 21

RIIITITIITILTRIR L2 S22 2222283282 SLX 8L ddddbbbotobdtdiddddiiddlls bl il l iRl s

TEST NO-OP CODES 1 AND 2!
L T e T T T T T Y T T YA R Y R Y T XY Y Y R Y R T R

STEST 40
t5TuO:  SCOPE
:MODULE TESTED M7757%
fPOP: CLRDK
IcC #BIT2, ONCEE
MRDMD
MRCK
22701
MRINT
BIT #BIT3, ONCEE
BNE 33
MOV 8!, dRSCS!
MOV 81 WORK
TST JREER
BEQ 18
JSR pc NOPERR
HLT ‘D
18: CMP #10600, dRSDS
BEQ 23
JSR PC, NOPERR
HLT 108
2%: BIC #BIT2, ONCEE
TEST NO-OP FUNCTION CODE 21
BIS #BIT3, ONCEE
3s: MOV 821, WORK
MOV s21 aRscsx
TST RSER
BEQ 9s
JSR PC, NOPERR
HLT 108
9§ ggg 810600, dRSOS
JSR PC,NGPERR
HLT 18
cg: BIC ®14, ONCEE

:CLERR ALL DRXVE REGISTERS

:CLEAR_ERROR

PUT DRIVE INTO HRINT MODE
REG TO

; 01
s INIT MARINT HODg i .EAR MRSP

;NO CODE 21

:LOAD NO-0P FUNCTION
:LORD_NO-OP FUNCTION
RSY ERRORS

STYPE 1T
:TYPE _ERROR
IE RSDS CORRECT

S
;RSDS SHOULD
:EQUAL 10600
;CLERR ERROR FLAG

; TEST TESTING CODE 21 FLA%G
:LORD CODE 21

:LOAD _FUNCTION

{ANY ERRORS?

:NO
:YES, TYPE ERROR
:ERROR DURING NO-OP FUNCTIZ's
rssasos CORRECT

: TYPE ERROR
{RSDS SHOULD=1060C
:CLEAR TEST BITZ




a0re2e0

00;222
33785
307220

067232
007234
007236
007244

207250
007254

N70- QSOH Rl

2305an-28%72 58
304400
104476
1u9E8
2701
169424
104430
Q12777 177777
116701 171714
017700 17142
020100
1427
104482 00726+
104000 .
848787 BB38%4
00 1004
012777 000001
G406
012767 000021
015777 000021
017700 171510
012701 177017
020100
QG111
104402 007420
004767 012054
104000
017700 171454
116701 171516
020100
001411
104402 007456
004767 011766
104000
017700 171412
012701 150600
20100
1411
104402 007514
004767 011730
104000
032767 000010
001005
052767 000010
000167 177946
042767 0000i0

NTETNTE H“DE DXQGNOSTIC

171650

171682
171500

17142k
17140k
173404

llllllllll!llllilllii’llll!l!l!l’llilli!!i!lllilll’llilllilootoooolgooo;4

ITEST 41

GO4

MRCril 30A(1052) @23-JAN-78 13:38
TEST NC-OP FUNCTION WITH ERROR BITS SET

PAGE BS

TEST NO-OP FUNCTION WITH ERROR BITS SET

lll...llllllllllllllll"lllllllllllii’lllllll!'lll‘l'llllll"00"0'!40'00

Y5T4:

: MODULE
MROPER:

19:

cs:

3%:

49:

S¢:

6%:

~g.

SCOPE
TESTED M7759

CLRDK :CLEAR ALL REGISTERS

MRDMD {PUT DRIVE INTO AINT MODE
MRCK 'CHECK MR REG

22701 :TO EQUAL 22701

MRINT "INIT MAINT MODE (CLEAR MREP
MRIND 'SEND INDEX PULSE

MOV JRSER ;LORD RSER WITH ERRQRS

MOVE unchp cooo ‘GET DRIVE UNDER TEST

MOV JRSAS !GET RSAS REG

cgg ?goo éao ;exg ATA BIT SET CALSED By ERROR
TYPE L. 42 : Escxz (15> (12>"SET ERRORS I*{ RSER-RSAS IS INCORREL™™
HLT :RSAS=BAD GOOD=CORRECT ANS
MOV %l ugRK §E P FOR N gp CODE |

gég sgir ,ONCEE s ING COD

MOV 8], IRSCS1 seno NO-OP CODE 1

B8R 38’ :CHECK FOR ERRORS

MOV 821, WORK :ETUP FOR CODE 21

MOV 821 anscsx SENT NO-OP CODE 21

MOV RSER, BRD csr RGER REG

MOV 8177017, Goop 'GET CORRECT ANS

ggz cgoo 8ad oéo RSER CHANGE WITH NO-OF
TYPE +2 .RSCIZ 15> <¢12>"RSER *

JSR #c CHG

HLT RSER-BRD GOOD=CORRECT ANS
MOV JRSAS, BAD :GET RSARS

MOVE UNCMP | GOOD {GET CORRECT ANS

CHP GOOD, BAD ‘1S RSAS CORRECT

BEQ (33 v

TYPE L +2 .RSCIZ (15>(12>"RSQS'

JSR BC, CHG TYPE ERROR

HLT Rsas=ano GOOD=CORRECT ANS
MOV JRSDS, BAD :GET RSDS

MOV n150560 GOOD *GET CORRECT ANS

CMP 00D, BAD :DID RSDS CHANGE

BEG INO

TYPE 42 ,.nscxz <1s><1a>"asos -

JSR PC,CHG i TYPE ERRO

HLT RSDS=BAD cooo CORRECT ANS
BIT IBITB ONCEE TESTING CODE 21

BNE ‘YES, GET OUT

B1S 19173 ONCEE 'SET' CODE 21 anc

JHP :TEST CODE 2

MROP
IBIT3.0NCEE

:DONE CLEAR F‘QG AN TONT
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ZERSDC.FP!

C0~See

gorses
00?593

007576

007644

007646
0G7654

007664
007670

007672
007674
207676
007700
007702
007710
007712
007714
007722
Q07726
207730
007732
307740
07742
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RHTC-RSOM “RINTE™NIE MZDE DIAGNOSTIC MACY1l 30R(i0S2) @23-JAN-78 13-38 PHLE BB

£3-JRN-T8 13:36

104-0C

104414
052767 00J3CH4C
104416
104420

Q12777 000003
022777 000002

012777 000041
012777 00003;
104000

012767 021506
104482

ogou 0
104000
005367 171312
001371

104422

104140

1Ti3ve

171170

171174

17,143

ML BLOCK SERRCH TEST |

I ITIZTR IR SRR RS2 LLL2 S S8 8400000 didlilididiittdi st ildads

(TEST 42 BLOCK SERRCH TEST 1
R L N I T e T T Ty Y Yy R R R R

tST4e: SCOPE

:MODULE TESTED: M?775%3 M??SH M?771, M?7770

RePRTYe SEARGH s Tlon RN 10, IV BRivE Foe, secTon

°OSITIONINb IN PROGRESS BIT (PIP) AND THE DRIVE RERDY BI7T
; (ORY) éNCONF BRIVE STATUS REGISTER (RSDS) ARE CHECKED. THE

'ADDRES M BIT (AC) 1S ALSO CHECKED.
MRSRCH: CLRDK AR ALL REG]STERS
a&s #BITS, ONCEE gt CLOEK F gé
MRDMD T DRIVE xnro MAINTENANCE MOE
MRCK cnscx MR REG
227C1 ‘10 sounL 22701
MRINT SINIT MR REG (CLEAR nRSP'
MRIND CLOCK INDEX PULSE IN RSMR
MOV 83, JRSDA A SERRCH FOR SEC™OR 3 CR +!.
CHP 82, JRSDT XNTERLERVED
BEQ Ty 0 SECTOR 3
MOV 841, JRSDR vss SECTOR
4§: MOV 831, JRSCS! :LORD ssnacu connnnc (M7755
DSCK CHEE g
30400 QUAL 30400
HLT : PP HOULD BE SET AND DRY SHOULD
:BE O FOR R DRIVE SEARCH C™C
MOV 821506, REFT ‘STEP THROUGH 3 SECTORS
1%: MRCLK :CLOCK M
DSCK ng EH?Y
30400 NG LL CLOCKINu 1S CIMPLETEC
HLT TO REACH SECT on 3
DEC REPT KEEP CLOCKI
BNE 13 CTOR 3 HAS BEEN REACHED
:NOTE aoo ous nons CLOCK PULSE rb LOOP c TER
MRCL i CLOCK MR REG
oscx CHECK FOR "n1n~ nno "opy"
110600 Togsg N RSDS
HLT H FUNCTXON SHOULD BE COMP_ETEZ
CHP 8104230, IRSCS! :SET RSCS
BEQ 2$ :5C IN nsc51 SHOULD SET BECAUSE OF
HLT 'DY, RS :COMPLETED SERRCH FUNCTION
2s. MOV unx7sv JRSAS :CLEAR ATA
TST JRSAS oxo ATR CLEAR BY WRITING INTG I7°
BEQ 33
HLT 'DS!AS nsns SHOU
3%: CHP .4230 JRSCS! ;01D SC CLERR BY CLEARING
BEQ I<QTA™ YES
ALT -os-as INO




lopi B

ToNe
00;?50
007;28

207762
207764

007766

o
—
ALY

0
0
0
0
0
o]
0
0]
0
0
go42
004y
0046
0
Jd
0
0
0
0
0]
0
0
0
0
0

74

———0)

Bm=2 BSCW 3 INTE'w's F HODE DIARGNQOSTIC
BLOCK SEARCH TEST

XIIIITTIITITLLIITITIZLLI LI SSILZIZZ IS SS8438 808808000082 Rddld it ditiiitiiidiiiddddd
BLOCK SERRCH TEST 2
lll.lllllll'.lllilll.”fllilililllllliiiiliii’!!.."!.l’10000006606096600

-IA%

022701
104424

104430

104000

012767
052767
104422

001365

104422
104420
072301
104000
104422
104420
0223014

004374
012777
104426
030400
104900

212767

-3

W3 35

"‘1"‘"\4’1

[S T X

001000
000040

171144

000100
171106
000031

0z1506

~iell

——

4N
LR
——
Lo

171114

170774

171062

TSTHI

ITEST 43
tsTu3:

NODDLE TESTED: M?759, M77S4, M??71, M7770
; THIS TEST xuxranx‘Es A BL
.15 CURRENTLY AT THE D
:SHOULD NOT BE C

SCOPE

I

MACY1l 309(

ESI
COMPLETED UN

o4

1082) 23-JRh-T8 13:38B PRLE BT

vy

o8k SEAREH FUNCTION FOR SECTOR C. WHEM ~=f _&:

RED SECTIR. THE BLOCK SERRCH FUNC™ION

TIL_THE D MAKES A COMPLETE REVOLLTIZ'.

;AND RERCHES THE BEGINNING OF THE DES}RED SECTOR.

MRSRC: CLRDK ;CLEAR ALL REGISTERS
BIS $BITs, ONCEE {SET CLOCK FLAG
MRDMD ;PUT DRIVE INTO MAINTENANCZ “0E
MRCK iCHECK MR REG
22701 ;70 fauaL 55901
MRINT {INIT PR REG 7CLEAR MRSP
:ASSERT INDEX PULSE T INITIALIZE THE DRIV
MRCK ;CHECK MR REG TO EQUA.
22701 ;82701
;STEP THRU Rssvnrspsnrggp,
BIS 8BITS, ONCEE ; TYPE OUT CLOCK COUNT IF AN ERROR GCC.F3
MRRT1: MRCLK iCLOCK MR REG
MRCK ; CHECK FOR
72701 CORRECT DATA
HLT = BAD GOOD = CORRECT DATA
MRCLK CLOCK MR REG
MRCK :CHECK FOR
22701 :CORRECT DRTH
HLT ' ERROR WMILE CLOCKING THROLGH RESYNC PERIGD
DEC REPT FINISH LOOPING
BNE MRR THROUGH RESYNC PERIOD
ONE MORE ELOCK PULSE SHOULD ASSERT oSECTOR PULSE SP = D
MRGL ;CLO REG
MRCK ‘MR SHoUL L
72301 'EQUALS 7
HLT : MR=BAD cooo CORREC™ ANS
MRCLK CLOCK REG
MRCK : CHECK
22301 170 EQUAL 2
HLT : MR=BRD GOSDSCORRECT ANS
MOV #100.REPT :STEP INTO SECTOR O
2s: MRCLK ,CLOCK MR_REG
DEC REPT ;D0 100 TIMES
BNE 28 :DONE YET? NO BR
S: MOV #3i,aRSCSI Lono SEARCH COMMAND (M7759' FOR SECTOR O
DSCK : CHECK SO
30400 Yo EGuAL 30400
HLT PIP SHOLLD B SET AND DRY SHOULD
:BE_OQ FOR_A DRIVE SEARCH CMD
MOV 21506, REPT 'STEP 3 OSEC TORS BETOND SECTOR O
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104000

012767

001365

104422
104420
Q72301
104000
104422
104420
022301
104000

104422
104426
110600
104000
022777
001401}
104140
0167727
005777
001401
104140
02277

001401
184147

BLOCK SERRCH TEST &2

MRCLK ;CLOCK MR

DSCk :RSDS SHOULD NOTY

30400 :CHANGE TILL CLOCVING 1S COMPLETED
HLT :TO REACH SECTO 3

DEC REPT {KEEP CLOCKING T

BNE 13 :SECTOR 3 HAS BEEN REACHED

agg%s PULSE TO SIMULRTE fHE BEGINNING OF THE NEXT RE/OLUTION
MRCK ;CHECK MR REG TO EQURL

af¥01 ;22701

:STEP THRU RESYNC PERIOD

MOV 8512, \REPT

8IS #BITS, ONCEE ;TYPE OUT CLOCK COUNT IF N ERROR OLCJRS
HRCLK :CLOCK MR _REG

MRCK ;CHECK FOR
72701 CORRECT DATA
HLT BRAD GOOD = CORRECT DRYR
MRCLK CLOCK HR REG
MRCK ; CHE
22701 CORREC
HLT ERROR NHXLE CLOCKING THROUGH RESYNC PERICC
DEC REPT (FINISH PIN
BNE MRUWR 1 THROUGH RESYNC PERIOD

:ONE MORE CLOCK PULSE SHOULD RSSERT SECTOR PULSE
:8P=0 EOUQ%S SECTOR PULSE

K ;CLOCK MR REG
MRCK {HR HOULD
72301 EQUQL 7230
HLT R=BRD GOOD‘CORRECT ANS
MRCL¥ CLOCK HR REG
MRCK ; CHECK
22301 ;70 EOURL
HLT : MR=BRD GOOD CORREC* ANS
;NOTE RDD ONE MORE CLOCK PULSE TO LOOP COUNTER
MRCLK ;CLOCK MR REG
DSCK CHECK FOR “ATR" QND “DRY*
110600 70 BE SET IN RSDS FOR
HLY SEQRCH FUNCTION SHOULD BE COMPLETEC
CMP 8104230, IRSCSI SE SCS1
BEQ 23 IN RSCS1 SHOULD SET BECQUSE GF
HLT !DS?!RS CONPLETED SEARRCH FUNCTION
MOV UNITSV, 9RSAS LEAR _ATA
éga ggSQS DID ATA CLERR BY WRITING INTO ITY?
HLT *DS!AS RSRS SHOULD=0
CMP 04230 JRSCSI () SC CLEQR BY CLERRING
BtQ {SATA™ YE
HLY ‘DS'RS NG
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:TEST DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSCZi,
lllllll!llll!lllllllli'illi!llil!illli!llllllllllI'lllll!l!lllllllliilll’
010302 104400 $STu4:  SCOPE

;MODULE TESTED M7759, M7755,  M7770
‘RMR ERROR IS CAUSEL BY WRI'TING INTO RSCS! HHILE DOING R BLOCK SEAPCH FUNCTICH

:CHECK RMR DECODER, El12, M?755, IF THIS TEST FRILS

010304 104414 RMRCl: CLRDK .CLERR RLL DRIVE REGISTERS
010306 042767 000043 170652 BIC #BITS, ONCEE ; CLERR CLK FLAG
01031% 104416 MROMC ; PUT DRIVE INTO MAINT MODE
010316 104420 MRCK ;CHECK MR REG T
010320 02270l 22701 ;EQUAL 22701
0103ee 104424 MRINT ; INIT HﬂINT MODE (CLERR MRSFP)
010324 012777 000001 170SSE MoV 81, JRSDR ; LORD RSDR
Q10332 012777 000031 170S40 MoV 83} ,3Rscs! ;LORD BLOCK SERRCH FUNCTICH
Q1034C 104426 DSCK ; CHECK RSDS
010342 030400 30400 ; TO EQUAL 30400
0.0344 104C00 HLT ,DR! IN RSDS SHOULD BE
;CLE RREg DRIVE WAS
.IS:URE A BLOCK SERRCH FUNCTION
RSDS=BRD GOOD=CORRECT ANS
01034 012?77 000011 170524 MoV #1!,aRSCS! LORD A CLEAR FUNCTION
i THIS SHO D CRUSE AN RMR
;ERROR FOR DRIVE WARS BUSY
!WHEN CLEAR COHHRND WARS GIVEN
010354 017700 170534 MoV ansen BRD {GET RSER
010360 01270i 000004 MOv GodD :GET CORRECT
013364 020100 CMP GObD BAD ;DID RMR SET IN RSER?
010366 001410 BEQ 18 i YES
010370 104402 02153! TYPE , TRMR
010374 104402 010400 TYPE .42 .RASCIZ "RSCS1
010406 104000 HLT RSER-BQD GOOD‘CORRECT ANS
010410 104426 1%: OSCK ; CHECK RSDS
cip4i2 130600 150600 EOUQL 150 50
g10414 104000 HLT RSDS=BAD GCOD=CORRECT ANS
010416 022777 104230 170454 cMP #104230, IRSCS1 DID CORRECT BITS SET IN RSS!
glc424 001401 BEQ c$ YES
010426 104040 HLT 'DS RSCSI SHOULD=104230
sggg SHOULB‘ISO&OO
010430 022777 000001 170452 2%: CMP 8], JRSDA :DID CLR CLEAR RSOA
Q10436 00140l BEQ 4§ iNO
010440 104004 HLT '0R RSDQ SHOULDR=1
010442 104414 4%: CLRDK CLERR ALL REGISTERS
010444 005777 170444 157 JRSER RSER SHOULD CLERR
010450 0C1401 BEQ 33 R O
0l04s2 104040 HLT ‘DS RSER SHOULD'D FOR THE
:CLEAR BIT WAS LORDED IN RSCSe
010454 022777 004200 170416 3%: CMP CHEGO oRSCS1 iRSCS1 SHOULD-HEOO FOR THE
210462 001401 BEQ 'CLEAR BIT WAS LOADED IN RSZS2
010464 104040 HLT 'DS {RSCS1 SHOULD=4200
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104230

00Goo1

170270

004200

173400
170362

170300

170276

170242

OISk REGISTER MODIF!
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MACly.l 30R(1DS2)
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Yy Yy Y Ry Yy Y Yy e R Y e g LI L
DISK REGISTER ™ODIFIED REFUSED (RMR) ERROR TEST (RSUw
Yt L L R R T R TR I R T T R Y A AR R 2 A 2 L Y R 2 2 2 Y T )

"TEST 45

+5T45:  SCOPE

HODULE TESTED M?775S M?77S9 M7770

RMR ERROR 1S CRUSEL BY WRITTING INTO REDR WHILE DOING R BLICK SERRCTH FUNCTIIH

RMRCZ: CLRDK

1%: DSSK

e

49%:

39%: CMP

#1, JRSDA
#3!,aRSCS!

JRSDA

ansen gAn
coOo gao

TRHR
+2

8104230, IRSCS1
23
'DS

#1,aRSDA
4§

!DR
JRSER

33

108
34200 IRSC
'DS

'RSCS1 SHOULO=

;CLERR ALL DRIVE REGISTERS
(PUT ORIVE éNT? MARINT MODE
;CHECK M
; EQUAL 22701

' INIT MAJNT MODE (CLEPR MRSP
LORB RSDA

CA BLOCK SEARRTH FUNCTICN
CHEC RSO

‘§§¥“530 CRRCK AR 1o
F

N COMMAND WAS G
GET RSER REG

8§o PROEET TN RSER?

.ASCIZ “RSDA"
RSER-BRD GOOD CORRECT ANS
HECK RSDS T

EOURL 150600
RSOS=BAD GOOD=CORRECT ANS
eés CORRECT BITS SET IN Re<Sl

104230
; RSDS SHOULD=504C3
{RSER SHOULD=Y
360 CLR CLEAR RSDR
RSDR SHOULD=

CLERR RLL REGISTERS
gggﬂ SHOULD CLERR

R 0K
{RSER SHOULD=0 FOR THE
'CLEAR BIT WAS LOQDED IN RSCSe
;RSCS1 SHOULD=4200 FOR_THE
ICLEAR BIT WAS LOADED IN RSCS2
1RSCS1 SHOULD=4200

£ 00S0
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1049400

L
104416
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000040

000001
000031

17277277

104230

170116

004200

TST46  DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSER)

IIII!!I!!!.!!IIIII.I.!IIillﬂllliliilllllIIIIIIII|IIII.IIIIIIDIQQ'I!I"'II

:TEST 46 DISK REGISTER MODIFIED REFUSED (RMR) ERRCR TEST (PSEF.
R R R R T R P I P R A Ty R 222 A RS T g R R T et L

$sT46: SCOPE

HOBUES TSST D _M77%9. H??g? H????
R cAUSEL 'BY WRITTING INTO RSER WHILE DOING A BLOCK SEARCH FUNCTICN
:CHECK RMR D CODER, E12-M?7585,IF THIS TEST FRILS.

RMRC3: A R EGISTERS
170312 8&c #BITS, ONCEE EtE B ctbcE 535 ? 9 3
MRDMD T DRIVE INTO MAINT MODE
nngg cuecx MR REG T
)
ﬁﬁxu i%Y?LnS?NQ MODE (CLEAR MRSP
176216 MOV 81, JRSDA :LOAD RSDA
170200 ngv 831, IRSCS i EORE akggg SERRCH FUNCTION
DSCK
ag¥no 110 EounL y
&s £o ?82 8“?& WRE
ISSURED A BLOCK SEARCH FUNCTION
; RSDS=BAD_GOOD=CORRECT ANS
170200 MOV #-1,3RSER nooxrv RSER
3RsuggL8 cnusz nn RMR
RIVE WAS BUSY
une connauo uns VEN
MOV JRSER, BAD :GET R
MOV a4, GoOD ‘GET C e ANS
CMP GodD, BAD :DID RMR SET IN RSER”
BEQ 1S :YES
TYPE , TRMR
TYPE 'Y .ASCIZ “R
HLT ssnzaao cooo—coaazcr ANS
18: DSCK HECK S 7
150600 EG 0600
HLT so,- GOOD=CORRECT ANS
170114 SEE giowaao,anscsx oxo CORRECT BITS SET IN RSCS!
HLT 'DS iRSCS1 S D=104230
n§§§ b 50600
us§: CLRDK CLEAR nLL Rscxsrens
TST JRSER RSER SHOULD CLEAR
BEQ 33 RSER OK
HLT 105 nsen SHOULD=0 FOR THE
ICLEAR BIT WAS Lonoso xn RSCS2
170070 3%: CMP .ueoo JRSCS1 :RSCS1 SHOULD=4200 FOR THE

BEQ ;CLEAR BIT KRS LORDED IN RSCSZ2
HLT 'DS {RSCS1 SHOULD=4200
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Z-CERSD-C RHT0-RSOY MAINTENANCE noos oxncnosrxc MACY1l 30A(1052) 23-JAN-78 13:38 PRGE 9
ZERSDD Pl 23-JAN-78 13:36 DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSRS) cEy CCSe
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S TEST DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST ‘RSARZ)
llllllll!lllli'llllll!!!l'llllll!lllllll!lllllllllilllillllllllllllllllll
011014 104400 ¥sT47: SCOPE

;MODULE TESTED: M?7S%3, M7755, M7770
'RMR_ERROR SHOULD NuT "SET BY WRITTING INTO RSQS WHILE DOING A BLCCR SERFMH FUNCTI

:1F TEST FAILS, CHECK RMR DECODER E12-M77S5

011016 104414 RMRCH: CLRDK ;CLERR ALL DRIVE REGISTERS
011020 104416 MROMO 'PUT DRIVE INTO MAINT MODE
011882 104420 MRCK 'CHECK MR REG T
011024 022701 22701 'EQUAL 22701
011026 104424 MRINT VINIT nnxur MODE (CLEAR MRSP
G11036 012777 000001 1700S2 MOV ®1,JRSDA :LOAD RSDA
011036 012777 000031 170034 MOV ¥31, JRSCS: {LORD BLOCK SEARCH FUNCTIUN
011044 104426 DSCK :CHECK RSDS
011046 030400 30400 : TO EQUAL 30400
011050 104000 HLT :DRY IN RSDS SHOULD as

CLEAR D roa DRIVE W

ss D BLOCK ssnacu FUNCTION

BAD GOOD=CORRECT ANS

011052 00S077 17004C CLR JRSAS NRI E_INTO ATTENTION SUMMARY REGISTFR.

:SHOULD BE NO RMR ERROR BECAUSE

:WRITING RSAS IS ALLOWED ANYTIME.
011056 017700 170032 MOV JRSER, BAD GE RSER REG
011062 0i2701 000000 MOV %0, GodD CORRECT AN
011066 020100 CMP G040, BAD 010 nnn SET xn RSER?
011070 001435 BEQ 13 NO
011072 104402 011076 TYPE Y- "ASCIZ <15>(12>“RMR ERROR SHOULD NOT SET WHILE WRITING
011162 104000 HLY Rssn-ano cooo-connscv ANS
011164 104426 15: DSCK .CHECK RSDS T
011166 030400 30400 :EQUAL oqoo
011170 104000 HLT 1RSDS=BAD GOOD=CORRECT ANS
8%%555 85?35? 004231 167700 ggz ::aa1,anscs1 DID CORRECT BITS SET IN RSCSI
011202 104040 HLT 'DS RSCSI SHOULD=4231

RSDS SHOULD'3DHOD

RSER SHOULD=0
011204 104414 4§ CLRDK CLERR RLL REGISTERS
011206 008777 167702 TST SRSER RSER SHOULD CLERR
0li2l2 001401 BEQ 33 RSER
SO SN BR [0 e
011216 022777 004200 167654 3%: CMP #4200, JIRSCS1 RSCSl SHOULD=4200 FOR THE
011224 001401 BEQ .44 CLEAR BIT WAS LonoEo IN RSCS2
011226 104040 HLT DS ‘RSES1 SHOULD=4200




BOS

G0 RSCY I NTEMGNCE ™MODE DIAGNOS” MRCYil 3DARt]0S2) 23-JAN-78 [3.38 PRGE 33
g3-Jat-~G 13:36 YSTS0 DRIVE SELECT TEST
Ty YT YT TRy R Y P N Y N A AT AT IR YA I Y LR R X R S A A LR
: TEST S0 DRIVE SELECTY TESY
.’...”’.'l...."".’."I.I.'...I'..'Q.Q...lI......I....l.......0.0.0...0
-.s230 404400 $s150: SCOPE

:MODULE TESTED: M77SS
:THE PROGRAM LORDS ~ DRIVE REGISTER, OF THE DRIVE unoen TEST To. aL; OMES.
' TME PROGRAM THEN FINDS A NON-EXISTENT DRIVE AND TRIES TO LOAD I

:REGISTER WITH ALL ZEROS. THIS suou#o CAUSE ~NED™ TO

:SET IN RSCS2. THE PROGRAM RE-SELECTS THE DRIVE UNDER TEST AND CHECKS
'ITs REGISTER TO SEE IF IT WAS MODIFIED. IT SHOWLD CONTRIN ALL ONES.
‘CHECK UNIT NO. COMPRRRTOR, E19-M7 s iF TESY FAILS

K

ozxsae 10414 MRDSEL: CLRDK ;CLEAR ALL REGISTERS

011239 104416 MROMD 'PUT DRIVE INTO MAINT MODE

G:1236 104420 MRCK !CHECK MAINT REG

011340 322701 22701 170 EQUAL 22701

Oli242 104424 MRINT !INITIALIZE MAINT MODE (C.EAR MRSP

] 1Y SENDING 2 CLOCK PULSES
Jijedd Q0127?27 1777?77 167636 MOV LORD DISK ATDR REG OF DRIVE UNUER “E-T
_ ; SEARCH FOR NON EXISTENT DRIVES

gi1i1ese 012767 000401 167734 MOV #0401, WORK

011 C0S00 CLR GOoO

011262 010177 167614 18: MOV cooo JRSCS2 ;LOAD UNIT NO

gxxggs 005777 167622 187 SRSER 1IS THIS R NED”

11872 032777 010000 (67602 BIT #BIT12,3RSCS2  ;CHECK

011300 001005 BNE 2$ Y

011302 005201 - INC GOOD SUPDATE UNIT NUMBER

611304 006167 167704 ROL WORK :KEEP LOOKING FOR NED

011310 10340 BCS NEDDON ; D NOT FIND ANY NON EXISTENT DRIVES

011312 0007€3 B8R 1€ :LOOK F D

011314 012777 004000 16755& 2$: MOV #4000, 3RSCS1 :CLEAR MNED

g il 1 By SEMEL S Ry o pscee
; |

911332 005077 167882 CLR JRSDA 'WRITE INTO A NON EXISTENT DRIVE REG
‘;E%SIE“EEEQECRUSE NED TO

011336 0I7700 167540 MOV RSCS2, BAD :GET RSCS2

311342 062701 01C100 B1S -xa 29’ Gooo :PUT connscr nns IN GOOD
:BY SETTING NED AND IR

Cl1346 0201C0 cHP GOOD, BAD :1S RSCS2 connscrv

C1:36C 001401 BEQ Y] YES

Ci1i3€2 104000 HLT 'RECS2=BAD GOOD=COPRECT ANS

011354 022777 160200 167516 cHP cxeoaoo ARSLSI xs CS1 CORRECT

211362 001401 BEQ €

S113e4 104004 HLT -on TRE SHOULD BE SET IN CS! BEZAUSE
!0F NED ERROR IN RSCSZ

iRSCSI SHOULD=160200
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RHTO-RSC4 MAINTEMWNIE MUDE CIAGNISTIC MACYil 30R(1082; @23-JAN-"8 13:38 PRALE 3

S2-CERSC-C
ZERSCC.F!1 23-JRAN-78 13:36 TST5C  DRIVE SELECT TEST
011366 00S777 167524 157 aRsns :DID ANY ATTENTION BI™~ SET"
011372 001401 9EC ) uo
011374 104100 HLT 'n NO QTTENTION BITS SHOLLD BE SE”
011376 112777 00010C 167530 MCVB #100, 3RSCS 1B CLEAR TRE
11404 7?7 010000 16747C BIT -nso SRSCSe oxo NED CLEARR
Dliv12 1401 BEG YES
011414 104040 HLT -os 'NED DID hOT CLERR IN RSCS2
'BY CLEARING TRE BIT IN RSCS,
01IMi6 016777 167536 167456 MOV UNNUM, JRSCS2 :LORD CORRECT UNIT NUMBER
011424 022777 177777 1e~4Se CMP u-1,3RSDA :0ID RSDA GET nooxrxso

‘WHILE WRITING INTO R NON
EXISTENT DRIVE?

1432 001443 BEG NNDD

1 4 HLT 10A RSD SHO

1 00 167556 MoV WORK 1 , BRD (17 GOT HODIFIED WHILE WRITING

1 01 167512 MoV JNNUM, GOOD SINTO A _NED

1 00 HLT :GOOD=DRIVE UNDER TESTY

1450 000434 BR NNDD :BRD=NON EXISTENT DRIVE THAT WAS
| D IN RSCSE WHEN RSDA GOT MODIFIED
1

1

i

-

4S2 032767 010000 167506 NEDDON: BIT ;Ségla.ONCEE :WAS THIS TYPED BEFORE”?

460 001030 BNE YES
6c 104402 011466 TYPE .42 ASClIZ <15>(12>"COULD NOT FIND f NOM-EXISTENT DRILE™
052767 010000 167424 BIS kBIT12,ONCEE SET TYPED MESSRGE FLAG

M
c NNDD :

aOO00o0 000000
O L L =y U e S Y
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;E RN RNERRNBNEE NSRBI RN ERRNOBOERERRDBRORBOERNIRI0000002000000080000000

TEST g1 MRINTENANCE MODE WRITE TEST
'l...llli.lil!ii.llllli’QQ.D!...QQ.Q!..I.Q!QIl!!l!il!.....!.l..00000000000
C1iS42 10%40C ts151: ScoPE

HODULE TESTED M?7771, H77§3 H7 751
HIS IS AN RSO4 DXSK (SINGLE~ STEPPED) SECTOR
HRITE TEST WE ARE ESTING THE COHPL TE _DRTA PATH A DARTA

RANSFER YO THE DISK. MIL D DATA 10 BOTH sunracss
xs CHECKED ﬂtONG WITH COR cr csne ATION OF THE cnc WORD AT
THE END OF THE SECTOR. INDEX Pl RESYNC, TIMING
' PREAMBLE, AND SECTOR PULSES ARE aLso CHECKED.
011S4% 212767 000002 167372 MOV #2,FLAG2 ;SET TEST FLAG
011852 104414 MRWRT: CLRDK C EAR DRIVE REGISTERS
011554 082767 000040 167404 BIS #B1TS, ONCEE :SET TYPE CLOCK rouwr FLf s
011862 042767 000600 167376 BIC 8600, ONCEE CLERR FLRG BITS
011870 104430 MRIND S xuoex PULSE TC MR REG
011872 104420 MRCK cusc REG
011674 (022701 22701 170 eaunL 22701
11876 104424 MRINT SINIT MAINT MODE (CLERR MRSP,
:BY SENDING 2 CLOCK PULSES
:FILL MEMORY DRTA BUFFER (INBUF) WITH 128 WORDS (1 SECTOR
:DRTA BUFFER WORDS RRE :R WORD OF ALL
: A WORD OF ALL s
: FLORTING 1°'S PRTTERN (16 WORDS)
: R PRTTERN OF 146314 (110 WORDS)
Cl11600 012702 026716 MOV #INBUF ,R2 :GET LOCATION OF OUTBUF
011604 00SGR2 CLR (R2)+ LERR 1ST LOCARTION
011606 Q12722 1777?77 MOV 8-1,(R2)+ .END RO OF ALL ONES
o1l6le 805003 CLR R3 CLERR WORK LOC TO GENERATE
0l1614 000261 SEC A PATTERN or FLOQTING ONES
0llele 006103 18: ROL R3 ;cer PRTTERN
011620 103402 BCS 28 ;DONE GET OUT
0lle22 010322 MOV R3, (R2)+ :FILL BUFFER
011624 000774 BR i CONT
Olleee 012703 0001Se 2s: MOV #110.,R3 *FILL REMRINING PORTION OF
011632 012704 146314 MOV #$146314, RY ; BUFFER HITH R PATTERN OF 146314
011636 010422 3s: MOV RY, (R2)4 Lono BUFF
011640 005303 DEC R3’ : DON YET’
Jlle42 001375 BNE k13 ;NO
;SETUP CONTROLLER T0O TRANSFER 128 WORDS OF DARTA (1 SECTOR) TO SECTOR O
g116N4 012777 026716 167234 MoV 8 INBUF , JRSBA ;LOAD BUS RDDR REG
011652 012777 177600 167224 MOV 8177600, 9RSWC  :LOAD WORD COUNT REG
011660 012777 000061 167212 MOV #61,aRSLS] iLORD WRITE COMMAND
011666 104446 GETSP CLOCK ROUTINE TO GEY SECTOR PULSE
0 CLEARR OUT COUNTERS AND REGISTERS
- runr OTHERWISE COULD NOT BE CLEARED.
011e7C 104220 HLT 'MR :COULD NOT SET SECTOR PULSE (0
ZileT2 104480 SPESS :CLOCK MR 2 TIMES SP = |

23- JRN-'B 13:36 YSTS! MARINTENANCE “MODE WRITE TEST £, ZTES
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MAINTENANCE MODE WRITE TEST

DH“D‘RsoﬂaﬂgéN'ENﬂN’E HODE DIQGNOSTIC MACYll 30R(1052) 23-JAN-78 13:38 PARGE 26

23-JAN-T8

104430

104000

012767

001365

104422
104420
070101
104000
104422
104420
020101
104000

012767
104422
104420
071501
104000
104422
104420

Q01365

: ASSERT INDEX PULSE TO INITIALIZE THE DRIVE

HRCK ;CHECK MR REG 70 EQUAL
20501 ;20501 FOR
HLT HRITE COHD HARS BEEM ISSUET

;STEP THRU RESYNC PERIOD

MOV 8512. ,REPT

BIS 8BITS, ONCEE ; TYPE OUT CLOCK ZOUNT iF ERROR JCTURS
MRWRT1: MRCLK ,CLOCK MR REG

MRCK +CHECK FOR

70501 ;: CORRECT DATR

HLT iMR = BRD GOOD CORRECT CRTA

MRCLK :CLOCK MR REG

MRCK :CHECK FOR

20501 :CORRECT DATA

HLT ERROR WHILE CLOCKING THROUGH RESYNC PERIGC

DEC REPT FINISH LOOPING

BNE MRWRT1 THROUGH RESYNC PERIOCD

;ONE MORE CLOCK PULSE SHOULD RSSERT SECTOR PULSE
:SP=0 EQUALS SECTOR PULSE
MRCLK ; CLOCK MR REG

HRCK iMR SHOULD
70101 EOURL 70101
HLT MR=BAD GOOD=CORRECT ANS
MRCLK CLOCK MR REG
MRCK :CHECK MR
20101 170 EQUAL 20191
HLT {MR=BA0 GOOD=CORRECT ANS
; PERFORM 63 DOUBLE MRINT CLOCK OPERARTIONS--WRITING PREAMBLE
MOV 863. ,REPT
MRWRT2: MRCLK ;CLOCK MR REG
MRCK ICHECK MR REG
71501 ;7O EQUAL 71501
HLT :MR=BRD GOOD CORRECT ARNS
MRCLK ;CLOCK MR REG
MRCK ;CHECK MR REG
21501 :T0 EQUAL 21501
HLT :MR=BRD GOOD CORREFT ANS
DEC REPT DONE YET
BNE MRWRT2 NO LOOP




mr,
“tm
[T

ney

Lr

NgNNNf\)gNNNNN
QOQO0O0Q0O000 (@]
R FF R

Q00
K

g

00000000000 000000D0000V00

[ Ny N Y Ny iy Ny e [ Y Wy

AV T AV IAVIAVIA VAV IA VA VI VIA V)
- 00000

QO NNNN

£0O0" £NO

00000000
—n P Pt Pt Prn Pt pa Prn
v
P Pt P e ucn e Pt P
(L = ]
F Tlal  Fdilal,

O O0000
e e e B P e
uroruruiuiv
e e g ¢ e e e
LW
o oo

FOS

M O-RSO% “RINTENNME HODE DIAGNOSTIC MACY1l 30A(1052) 23-JAN-78 13-38 PHLE 37

2307AN-"8 13: 3 STS1  MAINTENANCE MODE WRITE TEST
.DRIVE SHOULD NOW RECEIVE 1ST WORD TO BE WRITTEN
104422 MRCLK ;CLOCK MR REG
1944230 MRCK :CHECK MR REG. .
171501 171501 170 EQUAL 1715 L
104000 HLT MR REG=BRD $03b=compmE =" ais
104422 MRCLK iCLOCK MR REG
104420 MRCK MR REG_SHOULD
02ss01 25501 {EQUAL 25501 A
104000 HLT MR REG=BAD GOOD=CORREZT &3
104422 MRCLK
104420 MRCK
175501 178501
104000 L7
:PERFORM NEYT STEP 3 TIMES TO FINISH WRITTING PREAMBLE
012767 000003 167122 83,RE
104422 MRWRT3: HRCLK ;CLOCK MR REG
104420 MRCK iCHECK MR REG
025501 25501 170 EQUAL 25501
104000 HLT ; MR=BRD LGOOD=CORRECT AN
104422 MRCLK :CLOCK MR REG
104420 MRCK i CHECK MR REG
175501 175501 :T0 EQUAL 1755C1 A
104000 HLT MR REG=BAD GOOD=CORREC™ AN
005367 167076 DEC REPT :DONE_YES?
001365 BNE MRWRT3 iNO LOOP BACK
;MOVE DATAR WORD INTO RSQO4 SHIFT REGISTER (M?753:
104422 MRCLK ;CLOCK MR REG
104420 MRCK : CHECK R REG
027501 27501 :T0 €auaL. 2780
164000 ALT :MR=BAD E0BDSCORRECT ANS
104422 FRCLK ;CLOCK MR REG
104420 MRCK {MR REG SHOULD
123501 123501 JEQUAL 123501
104000 HLT MR=BAD GDOD=CORRECT ANS
;ENCODE SYNC 1 (M?751)
104422 MRCLK ;CLOCK MR REG
104420 MRCK {MR REG_SHOULD NOW
073501 73501 EQUAL 73501
104000 HLT :MR=BAD GOOD=CORRECT ANS
012708 026716 MOV 8 INBUF , RS iGET STARTING ADDR FOR DATA BUFFER
C11504 MOV (RS}, 54 IGET DATA




GOS

-T RMTG-RSOY “AINTENANCE MODE DIAGNOSTIC  MACYI! 30R(}0S2) 23-JAN-79 13:38 PCALE 3P L
.. 23-JAN-"8 13:36 YSTE]  MRINTENANCE MODE WRITE TEST ] e
Cléiem 512767 002167 167042 MOV #1143, , WORK :DGING A 1 SECTOR TRANSFER 127 WCRDS
118 BITS PER WORD CLOCK LOQPS
IQ!;ETCQRE OF SUEITG QI' ] TIHE
00 BIC BIT7,ONCEE E§egg LRS¢83§RD E?Té& Lks HORL ZUNE SEPASLTE.
012152 082767 000200 167006 . ,ON
012160 052767 00CIO0 16790C BiS 881 &, ONCEE :SET 1ST TRANSFER WORD F.R%
012166 104432 :8: XBIT GET 2 BITS OF DRTA
01217C 104434 CLKD1 'CEND FIRST CLOCK PULSE
,RND CALCULATE MR REG
.ro RE8R§E$TCSQ£QC§"”°T’"“DB
glelze 104000 HLT ;
12174 104436 CLKDR2 ssno 2ND CLOCK PULSE TC
:COMPLETE TRANSFER OF 2 BIT-
CQLCULRTE CORRECT ANS FOP
R REG (MWDT+MWDB)
Ci2l7e 104003 HLT nn BAD GOOD=CORREC™ ANS
012200 032767 000200 166760 BIT #BIT7,ONCEE on LAST WORD YET~
0l2206 001015 BNE 2 YES
012210 032767 000400 (667SC BIT wBIT8,ONCEE ou CRC WORD YET?
Cle2le 001040 BNE 33 YES
Nie220 005367 166770 DEC WORK oone WITH 127 WORDS"
Ji2224 001360 BNE X ;N
nl2226 052767 000200 166732 BIS #BIT?, ONCEE ;SET LAST WORD FLAG
012234 012767 000012 166752 MOV 810. , lORK :SET UP TO TRANSFER LAST wWOR
oxgsw 385367 166746 2%: EC WORK oone YET?
Glz2ev 1347 NE 19 H
Cl2250 0S2767 000400 166710 BIS #8178, ONCEE SET rnnnsrsnnxnc CRC WORC
Q12256 Q42767 000200 166702 BIC 881717 onces t AST WORD FLRG
Q122649 004767 O0Olioed JSR PC, GENCR c NERATE CRC WORD
*AND LEAVE IN “WORK"
012270 012702 026716 MOY 8 INBUF ,R2 :GO TO END
J13879 062702 000400 RDD #4400, Re :OF DATA BUFFER
012300 016712 166710 MOV WORK | JR2 :LORD CRC W
12304 010205 MOV Re, RS RESET POINTER FCR
012306 162705 000002 suB #2 . RS S FOR CRC WD
Ji23le 012767 0000i2 166674 MOV 210, WORK SETUP T XFER 2R"
C1232C QJ0S367 166670 as: DEC WORK :DONE YET
Ci2389 JC1320 BNE X { (M2
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- ¢l Tan-"8 .3.36 Y6161 MAINTENANCE MODE WRITE TEST
;EBL SMOULD NOW RSSERT
c12326 1049 MRCLK :CLOCK MR REG TO STOP THRIUGM
123 Quvee  ThE RS04 géax SECTOR CERD BRI ~RE.
212330 10942C MRCK :CHECK
5:2332 .83s0] 153501 :70 EouaL 103501
212334 104000 HLT ‘MR REG=BRA0 GOOD=CORRECT &M%
:LOOP & TIMES
C12336 012767 0D0OOE 166636 MOV 86, REPT
012394 104422 ug: MRCLK ;CLOCK MR REG
815338 420 MRCK ; HE K MR RSG
1 3501 3501 : QUAL 535
0123sg 10:000 :ETLK "E BQ°"S°8° conas T aNS
1 I‘ ’
8153?.6 igwsﬁ HREK ;EHSE MR RE%
012360 153501 153501 10 EOUQL xgaﬁgéRECT e
M = =
Sii < b 5829 166612 DEC REPT oon 038 NG YET®
£12370 001365 BNE 4§ :
{FINISH UP
D12372 104422 MRCL K ;CLOCK MR REG
012374 104425 MRCK :CRECK MR REG
012376 00350: 3501 To EQUAL o
gxﬂq 184028 HET R REG= gag cooo CORRE.T &3
184 1044 MRCLK CLO K
cia:oq 10ano nncgo1 CHECK gn Rel
818498 {34aRs Aot n8 BRE 0B 2BARE - T e
: TRANSFER SHOULD NOW BE COMP_ETE
gia4ia 10442 MRCLK : CLOCK REG
01§u14 10442 MRCK : CRECK n REG
Cl24ib 002701 2701 :T0 EQUAL 2701
212420 104000 HLT IMR=BAD GOOD= oRRECT ans
:NOW TEST CONTROLLER
gla422 005777 166452 ST SRSCSI :ANY ERRORS?
512426 100001 BPL cg .No
Ci2430 104014 HLT 10AIC
012432 00S?77 16644& c§: 15T SRSWC DID WC GO TO O
012436 001401 BEG .+ YES
012440 104010 HLT 1WC 'WC SHOULD BE = TG G
012442 022777 00COCI 166440 cCHP #1, 3RSDA ooss RSDA=1
G12450 001401 BEQ L+ YES
012452 104004 HLT DR {REDA SHOULD=1
312464 032767 000002 1ebYEZ BIT #B1T1 FLAG2 xn MRINT vsnxrv TEST
9124e2 001002 BNE res NO
Zie%e4 0GC137 0210.4 MP S#MRVR2 'VES. GO TO VERIF: TEST
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10%400

10941y

012702

coQo40
147716

1686422

Cee716
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lee4eH
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TST152 MAINTENANCE RERD TEST

l”il””'.l.’li.l"ll’l.’i!!”..!i"”l’l’l’l..’ll..lillllll!l’l400666009

: TEST &2 MAINTENANCE READ TEST
T Ll A T R R T R R TR R R R R R R T R L R R R R R A

?STSE SCOPE

MRRD:

HODULE TESTED: M?771, M7753, M?7S

HIS IS AN RSOY DISK HQINTE“RNCE HODE (SINGLE-STEPPED) SECY
R RD TEST. WE RRE TESTING THE COMPLETE DRTA PATH FROH THE
‘DISK DECODING LOGIC TO CORE HEHORY (THE PHASE LOCK LOOP 15
:NOT TESTED IN MAINTENANCE MODE.

DK :CLEAR DRIVE REGISTERS
#BITS, ONCEE :SET TYPE CLOCK COUNT FL_AG
#147716,0NCEE  ;CLERR ALL OTHER FLAG BIT3

ND :SEND xno:x PULSE TC MR REG

K :CHECK MR REG

o 170 EQUQL 22701

NT SINIT MARINT MODE (ZLERR MRSP

!B8Y SENDING 2 CLOCK PULSES

CLR FLRGE ;CLERR FLRG TEST BITS

FILL MEMORY DRTR BUFFER (INBUF) WITH 128 WORDS (1 SECTOR
DATR BUFFER WORDS RRE aﬂ WOR D uF Q LL

5
FLOGTING L'S PQTTERN (16 WORDS.
A PRATTERN OF 146314 (110 WORDS)

MOV 8 INBUF ,R2 cev LOCATION OF INBUF
CLR (R2)+ CLERR ST LOCATION
MOV #-] (RP1+ _a WORD OF ALL ONES
CLR R3 C EAR WORK LOC 1C uEERAE
SEC A PATTERN or FLOATING ONES
18: ROL R3 oer PATTERN
BCS 23 oo~: GET ouT
MOV R3, (R2}+ BUFFER
BR 18’ con
23: MOV #110.,R3 SFILL Rsnnxnxnc PORYION OF
MOV nstalu RY4 .aur ER WITH A PATTERN OF ;<4e3l-
33: MOV ,(R2)+ :LORD BUFFER
DEC R3 :DONE YET
BNE 33 :NO

INBUF CONTRINS TKE TABLE OF DARTA WHICH IS “READ™.
VIR THE MRDB_AND MRDT BITS IN RSMR

OUTBUF 1S WHERE THE ORTA WORDS FROM THE

HRSSBUS ARE STORED
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23-JAN-"B 13:36 SST62  MAINTENANCE RERD TEST
.SETUP CONTROLLER TO TRANSFER 128 WORDS CF DATA (1 SECTOR FROM SECTOP O

012777 027516 166310 MOV SOUTBUF ,3RSBA  ;LOAD BUSS ADDK REG

0i27?7 177600 1663C0 MOV 8177600 9RSWC  :LOAD WORD COUNT REG

012777 000071 166266 MOV #71, 9RSLS] :LORD READ COMMPND

Gi@702 000200 MOV »200, R2 :CLEAR THE OUTBUF TABLE

012703 027516 MOV -ou 8UF ,R3 :60 THAT WHEN THE RERD

005023 4% CLR (RI)+ IS FINISHED, WE CRN COMPAKE

005302 DEC R2 WHART WE GOT <ou19ur> WITH WHAT

001375 BNE 4§ ' WE EXPECTED (INBUF

104946 GETSP :CLOCK ROUTINE TO GET SECTOR PULSE _
{0 CLEAR OUT COUNTERS AND REGISTER:
! THAT OTHERWISE COULD NOT Be CLERFED

104220 HLT 'MR :COULD NOT SET SECTOR PUISE ‘0)

104450 SPASS :CLOCK MR REG 2 TIMES SP = |

— .RSSERT IN?EX PULSE TO INITIALIZE THE DRIVE

104420 MRCK : CHECK MR REG T0 EQUAL

022601 22601 122601 FOR R

104000 HLT {RERD COMD

;STEP THRU RESYNC PERIOD

012767 001000 166326 MOV #512. ,REPT

0S2767 000048 166304 exs #BITS, ONCEE ; TYPE ou7 CLOCK COUMT IF ERPCRS JCCUR

104422 MRRD1: MRCL :CLOCK MR REG

104420 ch ; CHECK ron

072601 72601 :CORRECT

104000 HLT : MR=BAD cooo connsc' CATA

104422 MRCLK 1CLOCK HR REG

104420 MRCK : CHECK

022601 22601 connscr onTn

154000 HLY {ERROR WHILF CLOCKING THROUGH SESYNC

005367 166274 DEC REPT :FINISH LOOPING

001365 BNE MRRD1 : THROUGH RESYNC PERIOD

;ONE MORE CLOCK PULSE SHOULD RSSERT SECTOR PULSE
1SP=0 EQUALS SECTOR PULSE

104422 MRCLK CLOCK MR REG

104420 MRCK MR SH OULD

072201 72201 EQURL 7220

104000 HLT HR-BRD GOOD CORRECT RNS
104422 MRCLK CLOCK REG

104420 MRCK : CHECK

0eee0l 22201 ;70 EQURL 22201

1043C0 HLT {MR=BRD GOOD=CORRECT ANS
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23-JAN-78 13:3 MAINTENANCE RERD TEST
;PERFORM 7! DOUBLE MAINT CLOCK OPERATIONS--
012767 000107 166244 MOV 871..REFTY
104422 MRRD2: MRCLK :CLOCK MR REf%
104420 MRCK :CHECK MR REG
073601 7360! : T0 EQUAL
g4000 HLT .1R=ano cooo CORREfY HINS
109422 MRCLK ; CLOCK
104420 MRCK s CHECK nR REG
01 2360! :TO EQUAL 23601
104000 HLT ;MR= no cooo CORRECT ANS
005367 16622C DEC REPT ,DON
001365 BNE MRRD2 NO L OP
104422 MRCLK 1CLOCK MR REG
104420 MRCK :CHECK MR REG
073601 73601 :70 EQUAL 73601
104000 HLT :MR=BAD GOOD=CORRECT ANS
READ SYNC™i"
0i2777 0000SS ibbl22 MOV %55, JRSMR
012777 00004S 166114 MOV 845 IRSMR
104420 MRCK cuecx HR REG
023645 23645
104000 HLT CONTENTS OF GOOD
012777 0000SS 166100 MOV %S5, JRSMR
012777 000045 166072 MOV #45, JRSMR
104420 MRCK
17364S 173645
104000 HLY
.READ DARTA
005067 166160 MRD3: CLR WORK3 ;CLEAR CLOCK COUNT FOR DARTA W
012705 026716 MOV IINBUF RS :GET STARTING RDDRESS FOR oa*n BUFFEF
162705 000002 suB RS
012767 000025 (ebl2e MOV ual REPT! SETUP COUNTER FOR 1ST SB BIT
012767 002200 1&6112 MOV #1162, REPT SETUP COUNTER TO TRRNSFER
128 WORDS-9X128=11S
2 CLOCKS PER a B8ITS or DATA
10444y 13: RBIY GET 2 DATA BITS
104440 CLKR{ :CLOCK MR
104000 HLY :MR REG NOT CORRECT
1084442 CLKR2 :CLOCK MR REG
104000 HLT ‘MR REG NOT CORREC
c0s367 166074 DEC REPT DONE WITH DRTA BUFFER YET?

001370 BNE i3 i
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23-JAN-78 13:36 STSe

032767
001030
¥4 -Y4
16787
004767

12702
016767

104000

012767

104422

D01365

104422

104000

000400
000400
166052
gloule

026716
166022

P68032

888831

000010

165710

i6E050 2%: 817

166040
166036
166032

166004

165734

MRCY: HOV
1%: LK

LOS

MACYLl 30R(1052)

AINTENARNCE RERD
saxve ONCEE
B1S aB178, 0 CEE
MOV REPT] SAVEE
JSR PC, GENCRC

MOV 8 IMBUF, R
MOV snvss hEPT'

MOV SK k2
MOV na RS

[ ]
MOV 8.,hEPT
1§

3%: MRCLK

PERFORM B

23-JAN-78B 13:3B PAGE 1Cs

3%2 WE ALRERDY DO CRC?
*NJ EET cnc FLRG
1 SAv

GENERRTE CRC WORD
QNO LEAVE IN LOC “"WORK”

RESTORE REPT]
TNSUE ? SLHORD AT END OF

.:ETUP T0 TPQNSFER 1 WO
: TRANSFER C WC

,,L CK MR E

; oHECK MR REG

: 70 EQUAL

-LO%K MR REG
.uHECK MR

Tg ESUQL

,vLOCK MR REG
;CHECK MR
;TO EOUQL

76

CLOCK MR REg

{CHECK MR

TO EQUAL
3601

DOUBLE MRINTENANCE CLOCK OPERATIONS

STEP INTO END OF SECTOR DERD BRND

:EBL IS NOW RSSERTED
#8. ,REPT

DEC REPT
BNE 13

:CLOCK MR REG
CHECK MR REG
0 _EQUAL

so
CLgCV MR REG
: REG o
'EGUAL 153601
;agNE YET?

;PERFCRM ONE MAINTENANCE CLOCK GPERATION

:SHOULD GET STROBE BUFFER

MRCLK
MRCK
760
HLT

;CLOCK MR REG
CHE K nR

REG TO
EQURL 7611

o
[T

[®)




<Z~-CERSD-D RH7C-RS0O4 “MAINTENANCE MODE DIAGNOSTIC MRCY1l 30A(10%2) 23-JAN-78 13:38 PRGE i04
CERSDD Fii 22 JAN-T8 13:3%6 TSTSe MRINTENANCE REARD TEST

;PERFORM ONE MRINTENANCE CLCCK OPERRTION
:SHOULD COMPLETE TRANSFER.

013304 104422 MRDS:  MRCLK ; CLOCK MR REG
Biggqa 85?7 7 004270 165564 gnp #4270, IRSCS1 :ANY ERRORS
/ 401 £Q 13 INO
8%3316 10;9;; 65560 i3 ?E; 5ggagseuc iDID WC GO TO O
0Q 1 :
oxggge DO1404 BEG ; YES
013326 104010 HLT uc uc REG suou D=0
013330 Q22777 00COC!1 165582 CHP a1, JRSDA ooes RSOA=
5133 1401 BEQ +4 YES
0i3390 04004 HLT iDA 'RSDA SHOULD=1
; COMPARE DATA READ WITH INPUT BUFFER
'WILL ONLY TYPEOUT 10 ERRORS --- BUT IF SW12 IS SE”
YIT WICL TYPE OUT ALL ERRORS
013342 0:2700 026716 MRDE: MOV # INBUF , BAD :GET STARTING LOC OF EXPECTED DRTA
013346 (12701 027516 MOV #0UTBUF , GOOD :GET STRRTING LOC CF DRTAR "READ™ FROM LISy
C133s2 012767 0000i2 165622 MOV si2 REpPt 'SET UP ERROR COUNTER
013360 012705 000201 MOV naol RS ,,onPnns 1 SECTOR
013364 005305 3%: DEC oons uxru sscron
013366 001433 BEQ s vss
013370 022021 CHP (BAD)+, (GOOD)+ ;1S onTn connecrv
013372 001774 BEQ 3s YES
013374 Q32777 010000 164166 BIT #8IT12,3SKR TYPE ALL ERRORS?
013402 1003 BNE 18 YES
013404 005367 165572 DEC REPT TYPED our xo ERRORS YET”
013410 001422 BEQ 2s IYES GET ouT
013412 024041 18: CMP -(BRD),-(GOOD} :GET E OR
013414 104000 HLT :TYPE OUT ERROR
013416 010067 165572 MOV BAD, WORK
013422 104402 013426 TYPE L2 RSC1Z ~BRD noonsss-
013444 016746 165544 MOV WORK, -(6) PUT WORK ON STACK
013450 104406 TYPES ITYPE STACK IN OCTAL - SUPRESS
013452 022021 CHP (BAD) +, (GOOD )+
013464 000743 BR 3s
013486 23: ; DONE
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CERSDD.Fi 1l 23 JAN-T8 13:36 TSTE3  MAINTENANCE MODE DATA WRITE CHECK TES
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; TEST S3 MAINTENANCE MODE DATR WRITE CHECK TEST
i!lllllllllllllllllllli!IIII!I!I!IIIII!!I!I!GII!II!l!bll!l!!ll!ll’!!!!llll
013456 10440C 7ST83: SCOPE

;MODULE TESTED: M7771, M?753, M?75S1
‘A SECTOR Taqnsreh 1S DONE WITH A WRITE CHECK FUNCTION.
‘WITHIN THE Rsoq R WRITE CHECK FUNCTION IS IDENTICAL TO R

{READ FUNCTION

013460 104414 MRWCK: CLRDK ;CLERR DRIVE REGISTERS

013462 052767 000040 165476 BIS 8BTS, ONCEE 'SET TYPE CLOCK COUNT FLAG

013470 042767 147716 165470 BIC #147716,0NCEE  ;CLEAR ALL OTHER FLAG BITS

013476 104430 MRIND : SEND INDEX PULSE TO MR RES

013500 104420 MRCK : CHECK M REG

013802 0z2701 22701  §0" EQUAL B8%0

013504 104424 MRINT JINIT MAINT nooe (CLEAR_MRSP)
'8Y SENDING 2 CLOCK PULSES

013506 012767 000004 165430 MOV 84, FLAG2 ;SET WC FLAG FOR CLKR1 ROUTINE

;FILL MEMORY DATA BUFFER (INBUF) HXTH 128 WORDS (1 SECTOR)
DR A BUFFER WORDS RRE :R 00009 ALt 195

FLOATING 1°S PATTERN (16 WORDS)
R PARTTERN OF (46314 (110 WORDS)

013514 012702 026716 MOV # INBUF ,R2 ;GET LOCRTION OF INBUF
013520 00502e CLR (R2)+ CLERR IST CRTION
013S2e 042722 177777 MOV 8-1,(R2)+ ,ENO OF QLL ONES
013526 005003 CL R3 LERR HORK LOC TO GENERATE
013530 00026l SEC R PATTERN OF FLOARTING ONES
013532 006103 1%: ROL R3 GET PATTERN
013534 103402 BCS s IDONE GET OUT
013536 010322 MOV R3, (R2)+ FILL BUFFER
01354C 000774 BR 15’ ; CONT
013542 012703 000156 cs: MOV 8110..R3 PFILL REHQINING PORTION OF
013546 012704 146314 Mov #1463]14, Ry {BUFFER HITH PARTTERN OF i463i4
013552 010422 33: MOV RH (R2) LORD BUF
013554 00S303 DEC R3’ ; DONE
0135Se 001375 BNE 33 ;i NO
;SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) FROM SECTOR O
013560 012777 026716 165320 MOV s INBUF , JRSBR ; LORD BUS RDDR REG
013566 012777 177600 165310 MOV 8177600, JRSWC ;LOAD WORD COUNT REG
013574 012777 0000S1 165276 MOV #51,9RsLS1 :LORD WRITE CHECK COMMAND
013602 104446 GETSP CLOCK ROUTINE TO GET SECTOR PULSE

0 CLEAR QUT COUNTERS RND REGISTERS
THRT OTHERWISE COULD NOT BE CLERRED.
013604 104220 HLT !MR {COULD NOT SET SECTOR PULSE (Q)
013606 104450 SPASS :CLOCK MR SECTOR PULSE = 1

SEG 3065
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EmTT RSN M TR R “DE cIRLMOSTIC MAC111 30A(10S2) 23-JRAN-78 %3:38 PAGE (36

23-3AM-"8",3.36 *53  MAINTENANCE MODE DRTA WRITE CHECK TES
. RSSERT 'xnmené PULSE TO INITIALIZE THE DRIVE
i&‘:f.‘?é MRCK CHECK m ns Y0 EQUARL
022701 22701 132701
104000 TR unxrs coccx COMMANC
:STEF THRU RESYNC PLRIOD
767 16535+ MOV #512. ,REPT
8%572? 3368% 155332 8IS 88175  ONCEE ;TYPE OUT CLOCK COUNT iF ERRORS OC7_F
109422 MRWCK]: MRCLK ;CLOCK MR RES
104420 MRCK :CHECK FOR
072701 72701 :CORRECT DAY
104000 HLT : MR=BARD cooo:connscr DATA
104422 MRCLK :CLOCK MR REG
104420 MRCK : “MECK
022701 22721 :CSRRECT DRTA
104000 HLT 'ERROR WHILE CLOCKING THROUGH RESN:
005367 165322 DEC REFT "FINISH LOOPING
001365 BNE MRIWCK 1 : THROUGH RESYNC PERIOD

; ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE
:SP=D EQUALS SECTOR PULSE

104422 MRCLK ;CLOCK MR REG

104420 MRCK iMR SHOULD

072301 72301 ;EQUAL 72301

104000 HLT NR:BRD GOOD=CORRECT ANS

104422 MRCLK ; CLOCK R REG

104420 MRCK :CHECK M

022301 2e301 ;70 EQUAL 22301

104000 HLT iMR=BRD GOSD=CORRECT ANS
;PERFORM 71 DOUBLE MAINT CLOCK OPeRATIONS--

012767 000307 1e5272 MoV 71, ,REPT

104422 MRUWCK2: MRCLK ;CLOCK MR REG

104420 MRCK ; CHECK MR REG

073701 73701 ;TO EQUAL 7370

104000 HLY ;MR=8BAD GOOD:CORRECT ANS

104422 MRCLK ; CLOCK MR REG

104420 MRCK ;CHECK HR REG

02370i 23701 ; 7O EQUAL 23701

104000 HLT :MR=BAD GOOD=CORREC™ ANS

005367 165246 DEC REPT :DONE YET

001365 BNE MRUWCK?E iNO LOOP

104422 MRCLK ;CLOCK MR REG

104420 MRCK :CHECK MR REG

073701 73701 :TO0 EQUAL 73701

134000 HLT {MR=BAD G0OD= CORRECT ANS
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RW70-ASOM “RINTE wnIE ﬂﬁce oxac~05"’ vii 52 3-JAN-7? 3:38 PAGE (2~

23-JAN-=8 13.36 MAINTENANCE noog 9*2 a&xtf CHECK ?cs*
:RERD SYNC™1™

012777 0000SS 165:50 MOV #SS, JRSIR

012777 000045 165142 MOV 845, JRSMR

quqe MRCX ;CHECK MR FOR

374 23745 :FOR CORRECT

104000 HLT :ANS IS IN GOID

01¢7?7? DOOQSS 165126 MOV 855, JRSMR

012777 000045 (65:20 MOV 845 JREMR

109420 MRCK

173745 173745

1040006 HLT

READ DATA

00S067 165206 ARHCK3: CLR WORK3 CLEQR CLOCK COUNT FOR DRTA WD

012705 0267'6 MOV :xueur RS GET STARTING ADDRESS FOf DATA BLFFER

1?a;0§ 80000& 165150 %89 oal REPTl TUP COUNTER FOR BIT

815?87 082988 162140 MOV 8152, REPT gEYUP ESUNT R T Tézns?gn

1128 WORDS-9X128=115
CLOCKS PER ; exrs OF DATA

104444 18: RBIT c a S

104440 CLKR] CLOC

104000 HLT ‘MR REu NOT CORRECT

10444 CLKR2 CLog REG

1040 HLT EG NOT CORRECT

005397 165122 osc TEPT :DONE WITH DATA BUFFER YET”

Bgé;sg 000400 165076 25: 81 naxTe,oncss o?o WE ALRERDY DO CRC?

001030 BNE 33 YES

052767 000400 165066 8IS 88178, ONCEE NO SET CRC FLRG

016767 165100 165064 MOV REPT1, SAVEE {SAVE REPT]

004767 007440 JSR PC, GENCRC : GENERRTE cnc WORD

'AND LEAVE IN LOC "WORK"™

012702 026716 MOV s INBUF ,R2

016767 165050 165060 MOV SAVEE,REPT! ;RESTORE REPT]

062702 000430 ADD #4400, R2 :STORE CRC WORD TO BE REAC

016712 165060 MOV WORK ' JR2 :RT END OF INBUF TRBLE

010205 MOV R2,RS

162705 000002 SUB 82 RS

012767 00001! 165032 MOV 89, REPT :SETUP TO TRANSFER 1 WD

000734 BR 13 ' TRANSFER CRC Wl
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2€3-JAN-78 13:36 TSTS3 MRIINTENANCE MODE DATA JRITE CHECK TEST
104422 3s: MRCLK s CLOCK HP REG
109420 MRCK :CHECK MR REG
033706 37C1 : TO0 _EQURL
104 HLT : 3701
109422 MRCLK ;CLOCK MR REG
19378 18570 SR EQUAL
183701 i :
1l HLY ;153701
104422 MRCLK :CLOCK MR REG
104420 MRCK ;CHECK MR
007701 770! .TO EQUAL
104000 HLT 701
104422 MRCLK :CLOCK MR RES
1049420 MRCK ;CHECK MR
153701 153701 : TO_EQURL
104000 HLT ;153701

;PERFORM 8 DOUBLE MAINTENANCE CLOCK OPERATIONS
;STEP INTO END OF SECTOR DERD BAND
:EBL IS NOW ASSERTED

00000000000
TEIILLLEELL
}J}JNMNNWNN
tERERERENSN

012767 000010 164762 MRWCKY: MOV u8. ,REPT
104422 18: MRCLK :CLOCK MR REG
04420 MRCK cnecx MR REG
3704 3701 : TO_EQUAL
104000 HLT : 3601
108422 MRCLK :CLOCK MR REG
104420 MRCK CHECK MR
153701 153701 REG TO
10400 HLY sounL 153601
005367 DEC REPT :DONE YET
001365 BNE 15 ;
;PERFORM ONE MAINTSNANCE CLOCK OPERATION
:SHOULLC GET STROBE BUFFER
104422 MRCLK :CLOCK MR REG
104420 MRCK cuecx MR
007701 7701 REG TO
104000 HLT EounL 7601
:PERFORM ONE MAINTENANCE CLOCV OPERATION
:SHOULD COMPLETE TRANSFER
104422 MRWCKS: MRCLK :CLOCK MR REG
022777 004250 164612 CMP #4250, IRSCS1 :ANY ERRORS?
C01401 BEQ 13 ; NO
104054 HLT 'DA'DS WC
0057?77 164606 13: TST JRSWC ;DID WC GO TO O
001401 BEG .+w YES
104010 HLT uc REG SHOULD 0
022777 00000! 164600 CMP ux aason ;D ES RSOA=
001401 BEQ +4

YES
10400+ HLT DA {RSDA SHOULD=!




EOB

I2-CERSG-D RHTO-RSO4 1anT£~a~rE MODE DIAGNQOSTIC = MACYil 30A(1052) 23-IJAN-78 13:38 PAGE 103
CERSCL.FLL 23-JAN-"8 13:3 TGTG4  MAINTENANCE MCDE CRC TEST I NO DCK ERRORS:
lllllllilllllllll!i.ll!ill!ii!!llillllil!lllllllllll!l0000000600090000oo;
:TEST S4 MAINTENARNCE MODE CRC TEST i (NO DCk ERRCFS
llliillililiiilllllll!iiiili!ililillllllllli!l!ll!lllillOOOQDD00000000000
14318 i0=80C YsT64: SCOPE

; MODULES TESTED MZ753>
ITHE RSOM sx 1c SET UP TO READ (IN MAINTENANCE MODE) ONE
SECTOR OF A SPECIRLLY CREATED DRTA PATTERN WMICH LEQVES ONL
ONE BIT SET IN THE CRC REGISTER PRIOR 1O CHECKING THE C

' WORD, THE CORRESPONDING CRC WORD 15 THEN RD" RESULT!NG
'IN NO DCK ERROR. THE DRTA PATTERN 1S THEN MODIFteD (BY
:SHIFTING) GND THE ENTIRE READ SEQUENCE REPERTED uuvx; L. 1E
'BITS IN THE CRC REGISTER HAVE BEEN CHECKED.

Q14316 012767 00004C 164620 MOV 840, FLAG2 CLERR TST F

Q14324 104414 MRCRC: CLROK CLERR DRIVE REGISTE

014326 0S2767 000040 164632 BiS #B1TS ONCEE TYPE CLOCK COUNT IF ERROR OCILRS

014334 (042767 147716 164624 8icC 8147716, ONCEE CLERR ALL OTHER FLAG BITS

giugye 104430 MRIND SEND INDEX PULSE TO MR REG

0i4344 104420 MRCK : CHECK EG

gi4346 02270l €270l ;10 EOUﬂL 2e70

014350 1044eH4 MRINT éclgsng§né gOgEOéELESE EQSP»
5

014352 032767 000020 164564 BIT 8BITY,FLAG2 FIRST TIME THROUGH

014360 001023 BNE 33

014362 012767 000001 164602 MoV #1,SAVEE LOﬂD 1ST CRC WORD

;FILL MEMORY DRTR BUFFER_(INBUF) WITH 1 SECTOR. CRERTE BUFFER
IWITH 144 WORDS OF 16 BITS NHICH EOUQLS THE NO. OF BITS IN 128 18 BITS WCRDS
:DATA BUFFER CONTRINS 14 WORDS O E

: n WORD or
: A WORD OF aa
: 126 WORDS OF zsnos
NOTE :
IN THIS TEST, ALL 18 BITS OF THE RSQY DATA
*WORD MUST BE’ ﬂnnx ULATED. HENC s A TABLE
PCONTAINING 2304 BITS (126 X 18) 1S REQUIRED
TINSTERD OF A TABLE CONTAINING 128 WORDS.
014370 012702 026716 MOV uINaur R2 ;GET LOCQTION OF INBUF
014374 012703 000016 MOV #14. R3 :SETUP COUNTER
014400 005022 18: CLR (RE)& ;70 CLEAR THE
014402 005303 DEC R3 iFIRST 14
014404 001375 BNE 13 ‘W R S
014406 012722 000012 MOV #l2, (R21+ ;LORD R 12
014412 012722 020000 MOV 220000, (R2)+ Lono R aoooo
0i4416 012703 000200 MOY s128.,R3 serup COUNTER
0i4422 00S022 23: CLR (R2)+’ T0 CLERR THE
Ci4424 (005303 DEC R3 REMRININu WORDS
014426 001375 BNE 23 :FOR THAT SECTOR
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0127727
012777
012777

012702
012703
2767
005023
02

104220
104450

104430
104420
022601
104000

Q12767
052767
104422
104420
072601
104000
104422
104420
022601
104000
00S367
001365

104422
104420
072201
104000
104422
104420
022201
104060

8

13:36

027516
177600

000020

0g1000
000040

164426

164450
le4440
164426

16445+

164460
164436

TSTSY MAINTENANCE MODE CRC TEST I (NO DCK ERRORS)
:SETUP CONTROLLER TO TRANSFER 128 WORDS OF DARTR (1 SECTCK

u

uy
~m
S

FF.™ ZEZTCR O

3s: MOV SQUTBUF , 3RSBA Loao 8US ADDR REG
MOV 8177600  GRSWC  :LORD WORD COUNT REG
MOV %71, dRSLS] Lono RERD COMMAND
MOV £200,R2
MOV #0U" BUF ,R3
BIS #BIT4, FLAG2 :SET 1ST TIME THROJGH FLAG
4% CLR (R3)+
DEC Re
BNE 4$
GETSP ;CLOCK ROUTINE TO GET SECTOR PuUL3E
:T0 CLEAR OUT COUNTERS AND REGISTEFS
:THAT OTHERWISE COULD NOY BE CLERREZ.
HLT 'MR 1COULD NOT SET SECTCR PULSE (O
SPASS :CLOCK MR REG SP = 1|
; RSSERT xs?sé PULSE TO INITIALIZE THE DRIVE
MRIN
MRCK ;CHECK MR REG 1O EQuAL
22601 122601 FOR
HLT :RERD COMD
.STEP YHRU RESYNC PERIOD
MOV #512. ,REPT
8IS #BITS. ONCEE . TYPE OUT CLOCK COUN™ 1F ERRCR JCZUFS
MRCRC!: MRCLK :CLOCK MR REG
MRCK :CHECK FOR
72601 CORRECT DATA
HLT ano GOOD—CORRE”T DRTR
MRCLK ,.Lo MR REG
MRCK ; CHECK FOR
22601 :CORRECT DRTA
HLT {ERROR HHILE CLOCKING THROLGh RES ‘M.
DEC REPT :FINISH LOOPING
BNE MRCRC1 : THROUGH RESYNC PERIOD

;ONE MORE CLOCK PULSE SHOULD RSSERT SECTOR PULSE
:SP=0 EQURLS SECTOR PULSE

MRCL CLOCK MR REG

HRCK R HOULD

72201 EQU 72201

HLT HR-BQD GOOD CORRECT RNS
MRCLK :CLOCK MR REG

MRCK :CHECK MR

22201 :T0 EQUAL 22201

HCT {MR=BRD GOOG=CORPEC™ ANS
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RMT0-RSOY MRAINTENRNCE HODE DIQGNOS'IC MACY1] 30R(10S2) @23-JAN-78 13:38 Fmut ..

23-JaN-T8 13:36 MAINTENRNCE MODE CRC TEST 1 ‘NO DCr ERRCPRS
:PERFORM 71 DOUBLE MRINT CLOCK OPERRTIONS--
J12767 000107 164376 MOV a”1. PEFT
104422 MRCRC2: MRCLP ;CLUCK MR REG
420 MRCK ;CHECK 7 REG
0 3601 73601 ;Y0 EQUAL 73601
MLT :MR=BRD GOOD=CORRE.™ ANS
844 2 MRCLK ;CLOCK MR REG
MRCK ;CHECK MR REG
023601 23601 ; TO EQUAL 23601
689000 HLY HR gno $000 CORRE~T ANS
§367 16435¢ DEC REPTY
001365 BNE MRCRCZ 0 LOOP
104922 MRCLK CLOCK MR REG
104420 MRCK :CHECK MR REG
073601 73601 TO EQUARL 73601
104000 MLT HR BRAD GOOD=CORRECT ANS
;REAC SYNC™1™
0127?77 003055 164254 MOV %55, JRSMR
012777 COOC0YS lB424e MOV 845, JRSMR
104420 MRCK ;CHECK MR _REG
0336“5 2364S ‘FOR CORRECT
104000 HMLT :ANS IS IN GOOD
0127?77 0000SS 164232 MOV #55, JRSMR
012777 00004S leN42eH MOV 845 JRSMR
104420 MRCK
173648 173645
104000 HLT
REQD onTn
D0S067 164312 ﬁ RCR CLR WORK 3 ;CLERR CLOCK COUNT FOR DRTR WD
012705 026716 MOV OXNBUF RS GET STRRTING ADDRESS FOR CAYA BUFFEF
162705 000002 cuB
012767 000025 164254 MOV 021 REPTI :SETUP COUNTER FOR 1ST SB BIY
012767 002200 [e4244 MOV #1162, REPT SETJP CCUNTER TO TRANSFER
:128 WORDS-9X128=1152 i
e CLOCKS PER BITS OF CATA
104444 13: RBIT :GET R BI 75
109440 CLKR1 CL C HR
104000 HLY +MR REG NOT CORREC
104442 CLKkRZ :CLOCK MR REG
104000 HLT :MR REG NOT CORRECT
00367 lbk4ceb DEC REPT DONE WITH DRATA BUFFER E™"
001370 BNE i3 IND
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RM70-RSO4 MAINTENANCE MODE DIRGNOSTIC MAC1i1 30A(10S52) 23-JAN-78 13:38 PAGE (.2

23-JAN-T8 13:36 TSTE4  MARINTENANCE MODE CRC TEST 1 'NO DCk ERRORS)
332767 000400 164202 28%: BIT #BIT8,ONCEE :DID WE RLRERDY DG -RC?
991929 00 164:72 BYe 118, 0r CEE €%t CRC FLAG
) T i :
8?5782 88 716 MOV n?ueut R2 ;nové CRC
062702 000440 RDD a440_ RE :WORD TO END OF
016712 164162 4g. MOV SAVEE , 9R2 :INBUF TRBLE
010205 c3: MOV CENTS IGET CRC WORD
162705 000002 SUB 82, RS _
012767 000011 1864:i56 MOV 83, REPT :SETUP TO TRANSFEP . wD
000744 BR 18 : TRANSFER CRC WD
109422 3%: MRCLK 1CLOCK MR REG
104420 MRCK :CHECK MR REG
003601 3601 170 EQUAL
1049000 HLT : 3601
104422 MRCLK ; CLOCK MR REG
st o e
13u880 LY : 163601
104422 MRCLK :CLOCK MR REG
6844 0 MRCK .?HE K MR
7601 7601 :¥0 EQUAL
104000 HLT : 7601
104422 MRCL K :CLOCK MR REG
104426 MRCK :CHECK MR
153601 153601 :TO_EGUAL
134023 T 153601
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001365

104422
104420
007601
104000

104422
022777

000187

106

4 VAINTENw JE MODE LIAGNOSTIC  MACi.l 308 1082, 23 JEN-79 4338
133 E PETES " MAINTENANCE MODE CRC TEST 1~ NC DCW kA RS
.PERFORM 8 DOUBLE MAINTENANCE -LOCK JPERATIONS
STEP INTO END OF SECTOR DEAD BAND
'2BL 15 NOW RSGERTED
000010 164106 MRCRCH: MOV %8. REPT
18: MRCLK .CLOCK MR REG
MRCK :CHECK MR REC
3601 0 EQUAL
aT : 3601
MRCLK ' CLOCK MR REG
MRCK ,;HECK MR
153601 REG TO
HLT {EQUAL 153601
164062 DEC REPT ' DONE YET
BNE 19 :
. PERFORM ONE MAINTENANCE CLOCK OPERATION
:SHOULC GET STROBE BUFFER
MRCLK ;CLOCK MR REG
MRCK : CHECK
7601 Gre fo
HLT 'EGUAL 7601
;PERFORM_ONE MAINTENANCE CLOCK OPERATION
"SHOULD COMPLETE TRANSFER
MRCRCS: MRCLK :CLOCK MR REG
004270 163736 cHP #4270, 3RSCS1  :ANY ERRORS?
BEQ 1s ! NO
HLT 1DA!DS! WC
163732 18: 751 IRSWC ;DID WC GO TO O
BEQ T+ YES
HLT P 4C uc _REG SHoULD=0
164010 ROL SAVEE T NEXT CRC_LIORD
8Ccs 2s FRENE = BRANCH
010506 *SR BC, HDATA Lo BT BRTTERN
177130 IMP MB*RC

RESTQRT TEST WITH MEw 27~ PARTTEPY

: DONE
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<o-CERSC-C RHTO-RSOY_MAINTENANCE MODE_DIAGNOSTIC =~ MACY1l 30R(1052! 23-JAN-78  13:38 PAGE .14
<ERSDD.Fi1 £3-JAN-T8 13:36 STSS5  MAINTENANCE MODE CRC TEST 2 (CARUSE DCK ERRORS) ZEG 0074
SRR AR R R AR R R RN E R R AR R AR RN SRR RN NS RNRA AP PR SRR RN RN Sy
;TEST €5 MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRGRS)
T T L L I R R R T R T T R TR R S T R A R P A R A R R
0158174 ,34400 TST585:  SCO

OPE
HODULE TESTED M7753
HIS TEST IS SIMILAR TO CRC TEST EXECPT THRT THE DATA
PRTTERN HAS BEEN HUDIFIED 10 LEQVE SINGLE BIT SET IN THE
i CRC REGISTER AFTER SyTH DARTA AND CRC WORDS HAVE BEEN ”REQD"
;THIS CAUSES A DCK ERROR. THE READ SEQUENCE 1S REPEAT
{TIMES TO TEST THAT EACH BIT IN THE CRC REGISTER CAN CRUSE A DCK EFROF,

015176 012767 000040 163740 MoV #40,FLAGe ;CLERR T LAG

015204 104414 MRDCK: CLRDK ;CLEAR D IVE REGISTER

015206 0%2767 000040 163752 BIS #BITS ONCEE ;TYPE _CLOCK COUNT IF ERROR OCCURS

ClS214 042767 147716 163744 8IC #1477]6, ONCEE .CLEQR zbE OTHER FLAG BITE

01522 104430 MRIND ;SEND I SE TO MR REG

015224 104420 MRCK ;CHECK MR RE

015226 022701 ec70l :T0 _EQUAL 2270

015230 104424 MRINT JINIT HRINT HODE (CLEAR _MRSP}
1BY SENDING 2 CLOCK PULSES

15232 032767 000020 163704 BIT #BITY,FLAGE ;FIRST TIME THROUGH

Cise40 001023 BNE 3! ; O

J1Sa4e 01e?e” 00000!: (63722 MOV VEE ;LORD 1ST CRC WORD

sFILL MEMORY DQTR QUFFER { INBUF ) HITH 12B WORDS (1 SECTOR) CREATE BUFFEF
TWITH 144 WORDS OF 16 BITS WHICH = THE NO. OF BITS I 128 ie BIT WCORDS
DQTQ BUFFER CONTRINS 15 HORD% OF ZEROS

R_WORD OF 42000
127 WORDS OF ZEROS

015250 012702 026716 MOV #INBUF, R2 iGET LOCQTION OF OuUTBUF

015264 012703 000017 MOV #15. ,R3 SSETUP COUNTER

015260 005022 13: CLR (R2)+ ‘70 CLEAR THE

015262 005303 DEC R3 ,rxasw 15

015264 001375 BNE 18 ; WORDS

015266 012722 000001 MOV #1, (R2)+ LORD n

015272 012722 042000 MOV 842000, (R2)+ Lono 42000

015276 012703 000177 MOV 8127. . R3 :SETUP COUNTER

012399 D09S3a3 e%: LR &3 nsnSxﬁ?ﬁa’usnos

015306 001375 . SETUP cgzgno LEESTO TRANSFER aé ugnggnorsgnrg 1 SECTOR FROM SE
L 1 ¢ M SECTR 2

015310 012777 027516 163570 AS: MOV #OUTBUF , 3RSBA LORD BUS RODR REG

015316 012777 177600 163560 MOV 8177600 9RSWC LOAD WORD COUNT REG

0156324 012777 000071 163546 MOV 871 ésx LOAD READ COMMAND

0158332 012702 000200 MOV naob

018336 012703 02?516 MOV c0uréu¢ R3

0156342 052767 000020 163574 B1S naqu FlaGe :SET 1ST TIME THROUGH FLAG

015350 (0S023 4g: CLR (R

015352 005302 DEC RE

015354 001375 BNE 4§

CiS3%e 109946 GETSP ;CLOCK ROUTINE TO GET SECTOR PULSE

170 CLEAR OUT COUNTERS AND REGISTERS
e ; THAT OTHERWISE COULD NOT BE CLERRED.
360 104220 HLT MR 1COULD NOT SET SECTOR PULSE (3)
32 1044EQ 5FASS :CLOCK MR REG SP = 1

00
Oy =
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<<c-CERSD-D RHTO-RSO4 "AINTENANCE HODE DIRGNOSTIC MACY]l 30A(10S2)_ @e3-JAN-78 13:38 PAGE 11S
<ERSDD.Fi! 23-JAN-79 13: 3 TSTSS  MAINTINANCE MODE CRC TEST 2 (CRUSE DCK ERRORS! ZEG 0075
;RSSERT INDEX PULSE 70 INITIALIZE THE DRIVE
015364 104430 MRIND
G15366 104420 MRCK ;CHECK MR REG TO EQUAL
0i5370 022601 2ee0l ;22601 FOR R
Ji8372 104000 HLT ;READ COMD
; STEP THRU RESYNC PERIOD
015374 012767 001000 163600 MOV 8512 ,REPT
015402 052767 000040 163556 BIS #BITS,ONCEE ; TYPE OUT rLOCV TOUNT IF ERROR LCLLRS
015418 104422 MRDCk1l: MRCLK CLOCK MR R
Qis412 104420 MRCK ; CHECK OR
015414 072601 72601 ; CORRECT DATA
g1s4ie 104000 HLT HR'BRD GOOD CORRECT DATH
015420 104422 MRCLK :CLOCK MR REG
01S4ee 104420 MRCK : CHECK FO
0154e4 022601 22601 :CORRECT DRIA
0l54ee 104000 ‘ERROR WHILE CLOCKING THROUGH RES 'NC
015430 005367 163546 DEC REPT :FINISH LOOPING
315434 Q01365 BNE MRDCK 1 : THROUGH RESYNC PERIOD
;ONE _MORE CLOCK PULSE SHOULD RSSERT SECTOR PULSE
:SP=0 EQUQLS SECTOR PULSE
436 104422 MRCLK ;CLOCK MR REG

440 104420 MRCK ;HR SHOULD

72201
444 104000 HLT BRD GOCD=CORRECT ANS
44p  10NYME2 MRCLK CLOCK MR REG

4S50 104420 MRCK ; CHECK

MR
4s2 022201 2ee0l i 70 EQUAL 22201
454 104000 HLT iMR=BAD GOOD=CORRECT A5

O0000000
o m m e Bt P e e
i
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II_.ERSC-C RH70-RSO4 MAINTENANCE MODE _DIAGNOSTIC MACY1l 30A(1052) 23 JAN-78 13:38 PAGE iib
_ERSDD.P.: 23 JaN-TB 13:36 STSE  MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS “€% 0076

.PERFORM 71 DOULBLE MRINT CLOCKk OPERATIONS--

015456 012767 000107 163516 MOV 871. .REFT

015464 104422 MROCK2: MRCLK :CLOCK MR REG

J15466 104420 MRCK ; CHECK nn REG

018470 073601 73601 170 EQUAL 73601

015472 104000 HLT HR gno"gooo =CORRECT ANS

018474 104422 MRCLK

015476 104420 MRCK cuscx MR R c

Q1550C 023601 23601 :TO EQUAL

81§§85 400 HLT HR Eno $ooo ronnscr ANS

1 €367 163472 CEC REPT

015510 001365 BNE MRDCK2 LOOP

018512 104422 MRCLK CLOCK MR REG

0166i4 104420 MRCK ICHECK MR REG

015616 73601 73601 170 EQUAL 7360

015520 104000 HLT *MR=BRD GOOC= connscr ANS
:READ SYNC™1"

018522 012?77 000055 163374 MOV #55, aRSMR

015530 012777 000CHS 163366 MOV 845 JRSMR

015536 104420 MRCK cuscx MR REG

015540 023645 23645 70 EQUAL

015542 104000 HLT " CORRECT ANS IN G0OC

015644 012777 000055 163352 MOV #55, JRSMR

016652 Q12777 000O4S 163344 MOV 845 JRSMR

016560 104420 MRCK

015562 173645 173645

015564 104000 HLT

1 0Sp&? 43 aSE?EaD“E“n COUNY FOR DATA i

Blge%s B7308Z A8EY G5y .?Nsur RS b R raR TN REBREEEREBR BaYR BuFFER

015676 162705 000002 SuUB

Q15602 012767 000025 163374 MOV ael REP 1 SETUP COUNTER FOR IST SB BIT

0IS610 012767 002200 163364 MOV 81152, REPT ‘2ETUP COUNTER T0O TRQ SFER

128 WORDS-9X128=1
2 CLOCKS PER 2 BITS OF DRTA

JISELE 104444 1$: RBIT ET DRTQ BITS

015620 104440 CLKR1 CL

0iseg2 104000 HLT iMR REG NOT CORRECT

015624 104442 CLKR2 ; CLOCK REG

gisege 104000 HLT iMR REG NOT CORRECT

-15630 005367 163346 DEC REPT :DONE WITH DATA BUFFER YET”
215624 001370 BNE ig +NO
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CERSDD.Pil

Ci5636
01564y

0000000 0OD
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RH?0-RSO4 MAINTENANCE MODE DIRGNOSTIC
MAINTENANCE MODE CRC TEST 2 (CRUSE DCK ERRORS)

032767
001020

153601
104000

23-JRN-78 13:36

000400

e

000coo

000002
000011

TSTSS
163322 2§:

163312

163276
38:

alT

BNE
R&9

ADD

MACY11l 30R(10S2) @23-JAN-78 13:38 PRAGE 1.7

IBITB ONCEE

MOB

DXD WE ALREARDY DO CRC”

3%65?%5“ :HBVEEERERC FLRG
sWORD TO END OF
§§:§§2 | KH6VE I8k
13 REFT TRMEIR [agnaeen ¢
T
0

CLOCK MR REG

R

;CLOCK MR REG

?HEEK MR
QUAL

CLOCK MR REG

iCHECK MR

: T0_EQUAL

; 153601

K1)

E

o

Q7?7
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ZZ2-CERSC-D RH70-RSO4 MAINTENANCE HODE DIQGNOS 1C MACY1l 30A(1052) 23 JAnN-78  13:38 PAGE 118
CERSDD P!} 23-JAN-78 13:36 AINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS) €E% 0C7e
;PERFORM B DOUBLE MAINTENANCE CLOCK OPERATIONS
iSTEP INTO END OF SECTOR DERD BAND
:EBL IS NOW ARSSERTED
J15746 012767 000010 163226 MRDCKY: MOV #8. ,REPT
015754 104422 18: MRCLK ;CLOCK MR REG
015756 10442C MRCK {CHECK MR REG
015760 00360l 3601 i TO_EQUAL
0i5762 104000 HLT ;3601
015764 104422 MRCLK :CLOCK MR REG
015766 104420 MRCK CHECK MR
015770 153601 153601 REG TO
015772 104000 HLT EOURL 153501
015774 005367 163202 DEC REPT :DONE YET
016000 001365 BNE 19 ; NO
; PERFORM ONE MARINTENANCE CLOCK OPERATION
{SHOULD GET STROBE BUFFER
016002 10442e MRCLK ;CLOCK MR REG
016004 104420 MRCK ;CHECK MR
016006 007601 7601 +REG TO
016010 104000 HLT ;EQUAL 7601

; PERFORM ONE MAINTENANCE CLOCK OPERATION
:SHOULD COMPLETE TRANSFER

gleQ0le 104422 MRDCKS: MRCLK ;CLOCK MR REG
016014 022777 144270 163056 CMP #144270, JRSCS| ,IS RSCS1 CORRECT”
0le022 001401 BEQ 18 ; YES
016024 104054 HLY 1DADSIWC
016026 005777 163052 18: IST SRSWC DID WC GO TO O
016032 001401 BEQ . +Y4 YES
016034 104010 HLT UC HC REG SHOULD 0
016036 022777 100000 163050 cMP 2100000, dRSER DID K SET?

016044 001417 8EQ 33 YES

016046 104050 HLY tDS!UC

016050 104402 016084 TYPE .42 ,.RSCIZ (18><12>*"DCK DID NOT SET *
016100 004767 004210 JSR AC,CRCTYP ;GET IC THAT FAILED AND TYPE IT7
0l6104 000241 38: CLC

0l6106 006167 163060 ROL SAVEE GET NEXT CRC WORD

0lb BRANCH

0l6
016
ole

e s ONE -
4 004767 007556 JSR PC,MDARTA SHIFT DARTA PRTTERN
8 000167 177060 JMpP MROCK RESEQRT TEST WITH NEW DATA PATTERN

2s: ,D
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S2-CERSC-C Gm7C-WSTw WeItTENANIE MODE DIAGNOSIC  MACyll 30RL10S2. 23-JaN-78 13-38 Paui ..9
ZERSCC.F:: 23 Jan-"8 .o 2 TSTSE  IAMORE FUNCTION TEST
l'lll'llll'llllllll’lllllllllllll.....il.I.l.l.! 0000000000000 0RR0OSRYS
:TEST Sb IGNORE FUNCTION TEST
. Illlllllll!l’!llii!'l!'!l.”l‘llllllll.l»!l».o.!!00000000|00090000000000 [ XX}
Cibld  10w~Cs ¥s1se: scort
,NOOULE TESTED: M?7S9, M?770
:PUT THE DISK MRINTENANCE MODE AND SET ERROR CONDITIONS IN
; Hs ODRIVE ERROR REGISTER (RSER). TRY TO START R READ
: ER. THE ~G0™ BIT IN RSCSI D NOT SET. MISSED
: TRAMGFER ERROR (MXF) SHOULD SET IN RS_52 WHICH IS TURN SHOU.C
‘CAUSE “TRE~ RAND ~SC™ T0 SET IN RSCSI.
Q161 109414 MRIFT: CLRDK :CLEAR ALL REGISTERS
5161 104430 IND NO INDEX PULSE TO MR REG
oxzx 104420 CK .cn:cx MR REG
0161l 022707 22701 : YO EQUAL 22701
Glb136 104424 MRINT ;INIT_MAINT MODE (CLEAR MRSP
UlelN0 01777 177777 162746 MOV 8-]1. SRSER ;SET ERRORS
J16i46 016777 163010 162742 MOV UNT SV, 3RSAS :CLERR RTA BIT IN RSAS_
NO ERROR BITS IN RSCS!
Cl161SY 012777 027516 1627C+ MOV -oaraur JRSBR  :LORD RSBA
0lele2 012777 177777 162714 MOV -1, 9RSHC :LORD RSWC
016170 012777 000071 16270 MOV -7 ' JRSCS 1 :LOND READ FUNCTIOQ
016176 032777 000001 162674 BIT 88110, IRSCS1 ;IS “GO" BIT zznov
016204 00140} BEQ 18 1 YES
016206 104140 HLY eossas 1=G0™ BIT IN RSCS!1 SHOULD
1LORD IF ERRORS ARE PRESENT IN THE DRIVE
016210 012767 177777 1e2776 1%: MOV 8177777, WORK {SETUP TIMEOUT FOR MXF ERROR
016216 367 162772 S§: DEC WORK
016222 000240 NOP
016224 (000240 NOP
Nnieeee 001373 BNE S$
016230 017700 16264 MOV $RSCS2, BAD . CHECK RSCS2 FOR MXF
Oibe3y 012701 001100 MOV #1100, 800D :GET CORREC™ ANS
016240 056701 162714 BIS UNNUM, GOOD ro RSCS2
016244 020091 CHP B8R0, 6400 1S RSCS2 CORRECT
016246 001401 BEQ 2s v 5
016250 104000 HLT :BARD=RSCS2 GOOD=CORRECT ANS
an SHOULD BE SET IN ]SCS2
RERD WAS ISSUED
. R HITH ERROR BITS SET IN RSER.
016252 022777 144270 162620 2%: cMP 8144270, 3RSCS! xs RSCS1 CORRECT?
216360 0014C) BEQ 33
Jie26e 10404 HLT 'DSIED sc AND TRE SHOULD BE SEY FCR
iMXF SHOULD BE SET IN RSCS2
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JZ .ERSD-C RM7D-RSOY MAINTENANCE MODE DIQAGNOSTIC MACY11l J0R(10S82) 23-JAN-78 13:38 PAGE (°C
ESSIC.Fid 23-JAN-78 i3:36 YSTE6  IGNORE FUNCTION TEST
016264 022777 177777 1e2bl2  3S: cmP o-‘.ansuu :DID RSWC CHANGE "
016272 00i40} BEQ :NO
016274 104010 T -uc uc SHOULD NOT HAVE CHANGEC
FOR READ SMGULD HRVE NEVER
'BEEN EXECUTED
016276 022777 027516 162602 cHP SOUTBUF , RSBA n D RSBA MOVE
016304 001405 BEQ 4s NO
016306 017700 162574 MOV JRSBA, BAD 'GET RSBA
015312 012701 027816 MOV s0UTBUF , GOOD cs' CORRECT ANS
£:6316 104000 RCT n-ann cooo CORRECT ANS
R MOVED WHEN THE RERD

BXTS SET IN RSER, READ COMD SHOL.C
{NEVER HAV assg gxeggrsﬁ AnND  RSB&

:SHQULD NO
16320 104414 us: CLROK ;CLEAR ALL REGISTERS
Cib322 017700 162554 MOV IRSCS2, BAD GET RSCS2
916326 012701 000100 MOV 2100, G490 I SETUP CORREC™
Ni6332 056701 162622 8IS UNNUM, GOOD : AN
016336 020100 CHP G000, BAD i15_C52 CORRECT”
16346 001401 BEQ L +4 YES
Jie3¥2 104000 HLT nxr SHOULD HAVE CLERRED 1N

RSCS2 WITH THE “CLR” BIT BEING
SET IN RSCSE
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000004
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~6gsa; 23-JAN 78 13 3B Fmur .c.
INVALID RDDFESS RR IRE TEST

OOGIIIIIIOOODl.ll...l!!l...l.ll.l!l0!00.0.00000.00900000000000ooooooooool

:TEST 57 INVALID ADDRESS ERROR 4k ES”

!Gliillliiiiiliilll.!.'.l!...'!l..l"lQODOO5!000000000000000ooooooooo-ooo

4s157:  SCOPE

E TESTE H??SH M?2?2?
rLoa kgﬂro SPARE noonsss BITS IN THE DISk
noon:ss (RS THIS SHOULD AUSE "IARE™ TC SET IN
THE ERROR nscxsrsn (RSER) uHEN READ FUNCTION IS LOROED INT”
‘RSCS] uuxcu IN TURN SHOULD CAUSE ATTENTION TO SET IN THE
‘DRIVE STATUS REGISTER (RSDS) AND “TRE™ AND ~SC™ TO SET IN THE
:CONTROL REGISTER (RSCSI).

BIC #8175, ONCEE ;CLEAR CLK CNT FLRG
MOV #4000 R2 LOARD R2 WITH INVALID AOCP
MOV s4S, LAD LOOP TO HERE ON ERROR
4s: MROMD :PUT DRIVE IN MAINT MODE
MRCK ICHECK MAINT REG
22701
MRINT : INIT MARINT MODE (CLEAR MRSP>
BIT #8172, ONCEE LOOPING ON ERRORS)>
BNE s YES
ROL IGET INVALID aooaess
BCS xnoons ‘DONE FLOATING R ONE YET
18: MOV R; JRSDA boao Régg WITH INVRLIO nooness
MOV 1,9RScs1 0 R INVALID
EEE .gobo SRSER xs RSER connsc
BIS #BIT2, ONCEE szr ERROR BIT
HLT L *RSER SHOULD=2000 FOR
iR RERD COMMAND WAS GIVEN
; T0_AN ILLEGAL RDDRES
2s: BIC #BIT2, ONCEE ICLEAR ERROR FLA
cMP #150600,3RSDS  :DID IAE SET~
8EQ 3s 1YES
BIS #B1T2,ONCEE :SET ERROR BIT
HLT DS ! DA 'RSDS SHOULD=150600 FOR
P 1RE SHOULD BE sev IN RSER
33: BIC #8172, ONCEE CLEQR ERROR FLAG
BIT oaxrxs aRSCS1 ;oxo
BNE 133 YES
8IS #8172, ONCEE :SET ERROR BIT
HLT 'DA'DS :6C SHOULD BE SET IN RSCSI
:FOR 1RE SHOULD BE SET IN RSER
c§: BIC #B1T2.ONCEE :CLEAR ERROR BIT
CLRD¥ :CLERR ALL ERRORS
TST anssa oxo 1AE C.E
BEG YES
HLT -os ' 1AE DID NOT CLEAR
BR 43 conrx UE
TRDONE : DONE
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Clesu4e
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012777

104430
104430
104430

017700

104000

022777
001401
104040

022777
001401
104050

10441Y
005777
001437
104402
104040
022777

001401
104040

000071

162302
020000

0leb26

150600

144270

162150
016752
01060GC

Ml TR e _E

16332
i623ae

162300

162172

162148

162040

-
E:E]f'
HOUE DIQGNOSTIu MARCYl! 30R1}1082) 23-JAN-78 13:38 PRGE (22
&3 OPERATION INCOMPLETE ERROR TEST tEL ZCBe

Y T I R T Ty Yy Yy Y Y Y Y Y Y Y Yy Y R XY Y R A AR TR ST YRR XA 2 2
:TEST &0 OPERATION INCOMPLETE ERROR TEST
T e T T I T TR N R Y Y YRR YR YT Y XL

ts160: SCOPE

HODULE TESTED M7?70
THE DISK IN MALNTENANCE MODE AND STRRT A REQD COMMAND
THEN ISSUS THREE DISK "INDEX™ PULSES TO SIMULRTE COHPLETE
‘ROTATION OF THE DiSK SURFACE. THE THIRD INDE X PULSE SHOU
;CAUSE OPERATION IN COMPLETE “OPI™ TO APPERR IN THE DRIVE ERROR
‘REGISTER (RSER) AND “ATA™ AND “ERR™ IN THE DRIVE STRTUS REGISTER PRIlS

MROPI: CLRDK :CLERR ALL DRIVE REGISTERS
MOV J8OUTBUF ,aRSBA :SETUP RSBA
MOV #-1, RS {SETUP RSWC
MRIND SEND INDEX PULSE 1¢ MR REG
MRCK :CHECK MAINT c
22701 'Y0 EQUAL 2270
MRINT DINIT nnxnr noos (CLERR MRSP
MOV #71,aRSCS1 :LORD A RERD COMMANC
MRIND . ISSUE THREE INDEX
MRIND 'PULSES TO
MRIND :CAUSE OPI
;NOW CHECK FOR CORRECT ERRORS IN RSER AND RSDS
MOV JRSER, BAD .GET RSER
MOV 820000, coor :GET CORRECT A
ggg ?soo BAD oég OP1 SET xn RSER’
TYPE Y- ASCIZ <15><12>"0PI IN RSER SHOULD SE~-3 INDEX P.LSES W
HLT ' RGER=BAD GOOD=CORRECT ANS
18: SEE sésosoo.ansos oéo CORRECT ERRORS SET”
HLT 'DS *RSDS SHOULD-ISOBOO BECAUSE
10F OP1 ERROR IN RSER
2%: CHP 2144270, JRSCS1 oxo SC AND TRE SET IN RSCS1™
BEQ MROPIR YES
HLT 1DSC sc AND TRE SHOULD ssr xn RS2S1
'BECAUSE OF ERROR INR
MROPIR: CLRDK ICLERR ALL ERRORS
gga fgssn oég OPI CLEAR IN RSER
TYPE . +2 LASCIZ <15>¢12>“0PI IN RSER DID NOT CLEAR BY SE”TING CL
HLT ips RSER SHOULD=0
13: CHP #10600, IRSDS :DID ERROR BITS CLERAR IN RSDS
sv SETTING CLR BIT IN RSCS2
BEQ .Y
HLT i0S :RSDS SHOULD=10600
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RH7TC~RSO4_MRINTENANCE noos oxncnosvxc MACY1l 20R(1052) 23-JAN-78 13:38 PAGE 123
Z23-JAN-"8 13:36 PARITr ERROR TEST
ll!lllllll.lllll!.llll!!lllIl!l!!l!!lll!ill.l.lllol!.ll.!ll0609!666660660
:TEST 61 PARITY ERROR TEST
ll!llllllllllllll!llll'llllll!llllllllllIl.l.i’..!‘lDll’ll..l.'l!l’!.i!’l
108450 ¥sTel: SCOPE
HODULES TESTED: M?7S4, M7?70 .
:SET “PAT"” BIT IN RSCS2. WRITE A DRIVE REGISTER. "PAR™ SHOULD SE~ 1"
i THE DRIVE_ERROR REGISTER (RSER) WHICH SHOULD CRUSE "ATA™ TO SET I'+ PSS
:AND 'SC* TO SET IN RSCSI.
104414 MRPAR: CLRDK :CLEAR ALL necxsrsns
042767 0Q0004C 162076 BIC ¥B1ITS, ONCEE :CLERR CLK CNT FLAG
104430 MRIN :SEND INDEX PULSE T0 MR REG
1044 MRCK :CHECK MAINT
022701 22701 :EQUAL 22701
104424 MRINT :INIT MAINT MODE (CLEQR t SP
062777 000020 161774 BIS ¥B] T4, JRSCS2 :SET THE “PAT™ BIT
012777 000077 161774 MOV 877, JRSDA 'BY WRITING INTO THIS REGISTER,
:PAR SHOULD SET IN RSER
022777 000010 (61772 CMP -10 JRSER :DID PAR SET?
00140} BEQ :YES
104040 HLT 'os :”"PRR" IN RSER SHOULD BE ss* FOR
:THE “PAT~ BIT WRS SET IN RSZS2
: WHEN PROGRAM TRIED T0 unxrs INTC RSCA
022777 104206 161744 CMP #104200,3RSCS!  :DID PAR CRUSE SC TO SET?
0C140! BEQ .44 'YES
104044 HLT 105 DA 1sC SHOULD BE SET IN RSCS1 FOF
- :PAR SHOULD BE SET IN RSER
022777 000077 161742 CMP -77 JRSDA oxo RSOA GET LORDED”?
001401 BEG YES
194004 HLT -oa nson SHOULD=?? FOR PAT
:8IT WAS SET WHEN PROGRAM
:TRIED 7O WRITE INTO RSDA
104414 CLRO¥ ;CLEAR ALL ERRORS
022777 00420C 161716 CHP #4200, JPSCSI :DID ERRORS CLEAR”?
001401 BEQ . +4 YES
104044 HLT 1DS0A :SC DID NOT CLEAR BY USING
_ :THE “CLR™ BIT IN RSCS2
00S777 1el1722 15T aacsn :pID PAR CLERR
001401 BEQ IVEE
104044 HLT -os-on :PAR DID NOT CLEAR BY USING
:THE CLR BIT IN RSIS2
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Z2Z-CERSC-C RHZJ-RE0N 5 INTENANCE vooz DIQuNOSTXC MACYL 30a<xoss 23- JRN 78 13:38 PARGE .2+
CERSDD.F:. 23-JAN-"8 13:36 MAINTENANCE MOUE INTERRUPY TES
!!llllllll!lll!lllll!llllll!ll!!lll!l!ll!llllllll!lllll PRI SSPOISIIRNRSEIISISS
TEST 6e MRINTENANCE MODE INTERRUPT TEST
!llllllil!lll’!llllll!"llll!ll!l!lll!lllllllllo’.5!0!0000600066 XY XX R R R
i™176 104400 YsTe2: SCOPE

:MODULE TESTED M?7?771

IN THIE T;gT TH éhTSRRUPY NABLE BIT IS SET (I.E.

‘A TWO SECTOR WRIT MMAND 1S GIVEN. “RMR

;ERROR IS CREARTED WHILE THE FIRST SECTOR 1S BEING WRITTEN

:THIS SHOULD CAUSE THE DRIVE TO INTERRUPT AFTER THE FIRST
:SECTOR IS WRITTEN AND THE TRANSFER TO TERMINRTE.

81;200 ?63353 ooooo2 161736 MRE X ?EXD« "2, FLAGE AR DRIVE REG RS
0175?8 012737 000200 17777 MOV %200, 8PS :gg; P Po& iNT 5 pE

017216 012706 000500 MOV #500, SP

017222 082767 000040 161736 BIS #BITS ONCEE :SET TYPE CLOCK COUNT FLAG
917230 042767 000600 161730 BIC 8600, ONCEE :CLEAR FLAG BITS

Si7236 104430 MRIND 1SEND INDEX PULSE TO MR RE%
317240 104420 MRCK :CHECK MR REG

ciTe42 022701 22701 170 EQUAL 2270

217244 104924 MRINT SINIT MAINT nooz (CLERR MRSP

:BY SENDING 2 CLOCK PULSES

L MEMORY DARTR BUFFER (INBUF) HITH 128 HORDS (1 SECTOR)
: A BUFFER WORDS RRE a WORD O L Q'S - 1'S
FLOATING 1 PRTTERN (16 WORDS)
R PATTERN 146314 (110 WORDS)

-r

017246 012702 02671& MOV .xnaur RE :GET LOCATION OF OUTBUF
017252 005022 - CLR (R2)+ :CLEAR ST LOCATION
Q17264 Ql2ree 177777 MOV 8-1,(R2)+ : 2ND D OF ALL ONES
017260 005003 CLR R3 :CLEAR WORK LOC TO GENERATE
017262 000261 SEC !A PATTERN OF FLOARTING ONES
017264 006103 1§ ROL R3 ‘GET PRTTERN
e s £ 8w g Aay
MOV ( )+ :F LL E

Ci7272 000774 BR 18 CONT
017279 012703 000iSt 2%: MOV 8110. 'FILL REMAINING PORTION OF
017300 012704 146314 MOV stalq R4 'BUFFER WITH A PATTERN OF 14&3
817304 010422 3%: MOV nq (R2)+ :LORD BUFFER
017306 005303 DEC R3' IDONE YET”?
017310 00137% BNE 38 INO

:SETUP CONTROLLER TO TRQNSFER 256 WORDS OF DATA (2 SECTORS)
C17312 012777 020120 161610 MOV $IN SRSVEC  :SETUP INTERRUPT VECTOR
017320 012777 000340 161609 MOV nauo aésvcp
917326 012777 026716 161562 MOV sINBUF , 3 ;LOAD BUS ADDR REG
017334 012777 177400 161542 MOV -x77~ob aasuc LGAD WORD COUNT nsc
017342 012777 000161 161530 MOV #161.9RECS1 Loao WRITE COMMAND I/E
C173560 10444e GETSP CLOCK ROUTINE TO csr SECTOR PULSE

0 CLERR OUT COUNTERS RNC REGISTERS
~on THHT OTHERKWISE COULD NOT BE CLERRECT.
=.Z;52 104220 HLT MR :COULD NOT SET SECTOR PULSE (OJ.

284 104450 SPASS :CLOCK MR REG SP = I
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23-JAN-78 13:3b TST82 MAINTENANCE MODE INTERRUPT TEST
;RSSERT INDEX PULSE TO INITIALIZE THE DRIVE
104430 MRIND
820863 2086 1 {0861 FOR A 0 o
15u306 HLT (WRITE COHD
;STEP THRU RESYNC PERIOD
4 -Y4 g 161606 MOV s . REPT
8&5?27 866888 161%84 B?S laiaS,ONCEE ; TYPE OUT CLOCK COUNT iF ERROR JCTURS
104422 MREX1: MRCLK ;CLOCK MR REG
104420 MRCK ;
070501 70501 ;:CORRECT DATA
104000 HLT +MR = BRAD GOOO = CORRECT DARTR
104422 MRCLK ; CL CK MR REG
104420 MRCK ; CHECK FOR
020501 20501 ; CORRECT DAT
109000 HLT IERROR WHILE CLOCKING THROUGH RESTYNC PERIOL
00S3E7 (B1ESw DEC REPY ;FINISH LOOPING
00136S BNE MRE> 1 : THROUGH RESYNC PERIOD

;ONE MORE CLOCK PULSE SHOULD RSSERT SECTOR PULSE
18P=0 EQURLS SECTOR PULSE
MRCLK ;CLOCK MR REG

104422

104420 MRCK IMR SHOULD

070101 70101 ;EQUAL 70101

104000 HLT ;MR=BAD GOND=CORRECT ANS

104422 MRCLK CLO”K MR REG

104420 MRCK iCHECK MR

020101 cfiny :T0 EQUAL 20101

104000 HLT ; MR=BRD GOOO CCRRECT RANS
;PERFORM 53 DOUBLE MAINT CLOCK OPERATIONS-~WRITING PRERMBLE

012767 000077 ib1S24 MOV #63. ,REPT

104422 MREX2: NRCLK ;CLOCK MR REG

104420 MRCK iCHECK MR REG

071501 71501 ;i 70 EQUAL 71501

104000 HLT HR-BQD GOOD CORRECT AN>

104422 MRCLK CLOCK MR REG

104420 MRCK CHECK MR REG

021501 2180} TO EQuaL 2150l

104000 HLT :MR=BAD GOOD=COPREC™ ANS

005367 161500 DEC REPT ,DOhE YET

301368 BNE MREv2 »C .O0P
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1'3-

104422

104000

012767
104422
104420
025s01
104000
104422

001385

104422

104000

104422
104420
073501
104000
81270s
Cl11S04

000003

161414

026716

16:440

TE2

MARC Y
MRINTENANCE

107
| 30811052) 23-J6N-78
MODE INTERRUPT TEST

13:38

PARLE

.DRIVE SHOULD MOW RECEIVE IST WORD TO BE WRITTEN

:CLOCK MR REf

;CHECK MR REu

;TO EQUAL 17

:MR REG=BAD GOOD CORRECT
:CLOCK MR REG

‘MR REG SHOULD

;EQUAL 2550

iMR REG= BQD 400D=CORRECT

°ERFORH NEXT STEP 3EYIHES TO FINISH WRITTING PRERMBLE

#3,R
MREX3: HRCLK ,CLOCK MR REG
MRCK :CHECK MR REG
25501 170 EQURL 25501
HLT : MR=BRD Gooo-coaascr ANg
MRCLK :CLOCK MR REG
MRCK ;cuecx MR REG
175501 EQUAL 1755C! ) _
HLT R REG=BRD GOOD=CORREZ™ AhZ
DEC REPT oonE YES?
BNE MREX3 INO LOOP BACK
.MOVE DATA WORD INTO RSO4 SHIFT REGISTER
MRCLK :CLOCK MR REG
MRCK CHECK MR REG
27501 0 EQUAL 27501
HLT nn-ano GOOD CORRECT ANS
MRCLK ,c OCK MR REG
MRCK R REG SHOULD
123501 EQUQL 123501
LY :MR=BAD GOOD=CORRECT ANS
; ENCODE SYNC 1
MRCLK ; CLOCK MR
MRCK ‘MR REG SHOULD NOW
73501 EounL 7350
HLT R=BAD cooo-conne ANS
MOV # INBUF ,RS cer STARTING RDDR FOR DATR BUFFER
MOV (RG) ,PY :GET DRTR

ANS
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gERSD-C RMTO-RSO4 MAINTENANCE MOCE DIAGNQOSTIC MACY il J0AC 23-JAN-7?8 13:38 PAGE 127
OC F:l 23-JAN-7B 13:36 TSTES  MAINTENANCE MODE IN PT TEST £., C087
17626 012767 002167 461360 MOV #1.43.,WORK ;DOING A 1 SECTOR TRANSFER .27 WCROS
‘18 BITS PER HORD-CLOCK _00PS
:TAKE CARE OF 2 BITS AT A TIME
1127 TIMES 9 EQUALS 1143 LOOPS
270 GET THROUGH sscvon (LAST AORC DUME SEPARATE.
17634 042767 000200 161324 BIC #B1T7, ONCEE SCLEAR LAST WORD F
17642 052767 000100 !61316 B1S 881 &.ONCEE :SET 1ST rnnusren uono FLAG
17650 104432 18 XBIT :GET 2 BITS OF
17682 104434 CLKD1 'SEND FIRST CLOCK PULSE
:AND CALCUI.ARTE MR REG
:FOR CORRECT DRTA (MWDT+MWCB
017654 104000 HLT iMR REG NOT CORRECT
0.i7656 104436 cL¥D2 SEND 2ND CLOCK PULSE TO
COHPLETE TRANSFER O° 2 BITS
:CALCULLATE CORRECT ANS ron
MR REG (MWDT+MWDB)
17660 104000 HLT :MR=BAD GOOD= connecv ANS
17662 032767 000200 161276 BIT wBIT7, ONCEE ON LARST WORD Y
17670 001015 BNE 2
17672 032767 000400 161266 BIT #8178, ONCEE o~ CRC WORD YET?
17700 001043 BNE 33 'YES
17702 005367 161306 DEC WORK SDONE WITH 127 WORDS’
17706 001360 BNE 13 'NC
17710 052767 000200 161250 BIS #BIT7,ONCEE :SET LAST WORD FLAG
17716 Cle?e? 060012 161270 MOV 810. , NORK :6ET UP TO TRANSFER LAST wiRC
17724 005367 16126M 2s: DEC WORK :DONE YET
17730 001347 8NE 18
17732 052767 000400 161226 BIS s8I T8, ONCEE :SET TRANSFERRING CRC WORD
17°40 042767 000200 161220 BIC #BIT?, ONCEE :CLEAR LAST WORD FLAG
. . GENERATE RMR ERROR BY ATTEMPTING TO WRITE RSER
!EXC SHOULD THEN BE ASSERTED
177496 012777 1?2?7777 161140 MOV SRSER
177s4 004767 003572 JSR Pc ¢ENCRC s GENERATE CRC WORD
:AND Lenve IN "WORK"
17760 012702 026716 MOV #INBUF ,R2 1GO T0_END
17764 062702 000400 ADD #4900, R2 10F DRTA BUFFER
177720 016712 161220 MOV WORK ' R2 :LORD CRC WORD
17724 010205 MOV R2,RS RESET POIN*ER FOR
1?2776 162705 000002 suB 82 RS RS FOR CRC WD
200G2 012767 . 000012 1&1204 MOV 810, WORK L SETUP TO XFER CRC
20010 00S367 161200 3s: DEC WORK oons YET
20014 006131S ) BNE 18 ;




020016
20020
020022
320024

020054
020080

020062

G-RSOM MRINTENANCE HODE DIAGNOSTIC
MAINTENANCE MODE INTERRUP

;EBL SHO%LDLQON ASSERT AND CRC BE WRLTTEN

c3- JQN-/B

104422
104420
1£3501
104000

012767
104422

0
005367
001365

104422
104420
003501
194000
104422
104420
151501
104000

104422
104420
002701
104000
000240
104050
0C0o42Y

022777
001401

000240

13:36

000006

isllee

144260
177810
000004

000001

16l 146

160752

160744

160742

160724

STe2

KO?¥

MARCvl1l 30R(1052)

;NOW TEST CONTROLLER

INTHR:

53

INTMR]:

NOP

8144260, 9RSCS1
LY
104!

DAY WC
g177510 ARSUC

lwqaRSER
10S1uC
#1, JRSDA
. +4

ODQ

€3-JAN- 13:38 PwGE 128
T TEST

RC .CLOCK MR REG TG STEP THROUGH DER{ BANML ARER
MRCK ;CHECK MR REG
153501 170 EQUAL 10
HLY :MR REG=BAD GOOO CORRECT ANS
;LOOP & TIMES
MOV 86, REPT
4s: MRCL K ;CLOCK MR REG
MRCK CHECK MR REG
3501 170 EQUAL 53501
HLT NR-BRD GOOD CORRECT ANS
MRCLK CLOCK
MRCK : CHECK nR REG
183501 To EQUAL 103501
HLT :MR=BAD GOOD= CORRECT ANS
DEC REP” :DONE LOOPING YET?
BNE 43 ;NO
JFINISH UP
MRCLK ;CLOCK MR REG
MRCK :CHECK MR REG
3501 TO EQURL
HLT MR REG-BRD GOOD CORRECT ANE
MRCLK CLOCK MR REG
MRCK CHECK MR PEG
151501 To EQUAL 1S1S
T :MR=BRD GOOD= CORRECT ans
TRQNSFER SHOULO NOW BE COMPLETE
MRCL CLOCV MR REG
HRCK CHECK MRE REG
2701 70 EQUAL 2701
HLT :MR=BAD GOOO-CORRECT ANS
NOP :STALL FOR TIME
HLT 'UCDS SHOULD NEVER GET HE
BR INTMR] :BECAUSE DRIVE SHOULD HAVE INTERRJFTEL

{CAUSING JUMP TO_ INTMR
:CHECK FOR ASSERTION OF FTS ATTN L

'IS CS1 CORRECT?

E
Ig WC REG CORRECT”

S
'WC SHOULD BE = TO 177610
eég RMR SET IN RSER

; RSER SHOU‘ = Y4
oggs RSDR=

{RSDA SHOULD 1
: DONE

SES 0088
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;lllllll!ililllillll.llllii!lIllIllllli!!llliii'!’l!llllll'l"'ll.!l...'.l

:TEST 63 DISK RDDRESS OVERFLOW TEST
CRERRRRRRRRRREBER RN RR T RSB SRRRRBRRERIFRARBVCRDBRIRIBEADDRBBRBDE2229D00sD
020i72 104400 , ¥s1e3: SCOPE

;MODULES TESTED: M?7%4, M?2771, M7770
IGET UP TC TRANSFER 2 SECTORS' TO THE DISK, STARTING AT TRACK 77 SECIOR 77

;SE
'T0 CAUSE A DISK ADDRESS OVERFLOW CONDITION. ALSO CHECK LARST BLOCK TRANSFER
; (LBT) BIT TO SET IN THE RSDS REGISTER.

85017 53378e ooosoo MRACE: CH0OK  wsoo.sp R IR RS
4 L] ) H
020208 109430 MRIND i 2R TP RO PLOE 50 MR REG
0505049 104420 MRCK i 2HECK MAINT REG
020206 022701 22701 ‘Y0 EQUAL 22701
020210 1049424 MRINT P INITIALIZE MAINT REG BY LENDING
'3 CLOCK PULSES (CLEAR MR3P)
320212 012777 007777 160670 MOV %7777, SRSDA 'SETUP DISK ADDRESS
050920 019777 1774900 160656 MOV 8400 JRIWC SETUP FOR A 2 SECTOR TRANSFER
050556 015777 027516 160680 MOV 80'/TBUF 9RSBA . GET OUTPUT BUFFER
SETUP BUFFER WITH ALL ONES
020234 012705 027516 OV $OUTBUF , R .GET STARTING ADDRESS OF OUTBUF
050540 015767 000900 160734 MOV #9200 REAT 'CORD 2 SECTORS
020046 019725 177777 18: MOV -1, [RE)+ {WITH WORDS
020252 006367 160724 DEC REPY iOF ALL ONES
050986 001373 BNE 18
020260 012777 000061 160612 MOV %61, JRSCS1 .LOAD WRITE COMMAND
0e0866 104430 MRIND 'SET INDEX PULSE
.SUPPLY CLOCKS TO STEP THROUGH A TRACK
020270 012767 000003 160704 MOV 83.REPT
020576 015704 160000 58 MOV $52354. . RY .SETUP_FOR FAST CLOCK PULSES 172032 CLOCKS
020306 015702 000011 MOV 211-R2 173 X 7344 = 1780638
020306 012703 000001 MOV 81,43
020312 010277 160606 28 MOV R2. JRSMR
020316 010377 160602 MOV RS’ JREMR
Co0322 005304 DEC RY
650354 001372 BNE 28
020326 005367 160650 DEC REPT
020332 001361 BNE S§
.CAUSE “LBT IN RSDS TO SET
020334 104422 MRCLK .CLOCK AN 11 AND A 1 INTO RSMR
020336 104486 DSCK P CHECK MR
020340 012460 12400 Y0 EQUAL 12400

020342 104000 ' :LBT SHOULD BE SET IN RSDS




<Z-CERSD-D

CERSDOD.P!L! 23-JAN-78 13:36

4y 4430
ik 08 oz
833320 785804
020360 012767
020366 104422

001000 1k0614

00s367
001365

09406 160570

020412

020414 104422

001000 160460

152600 160444

104040

104414

00S??7 160434

010600 1e0420
00140l

020474 104040

RH70-RSO4 MAINTEMNAINCE MODE OIAGNOSTIC

75763

; ASSERT

MO7

MACY1l 30R(10Se)
DISK ADDRESS OVERFLOW TEST

€3-JAN-78 13:38 PRGE 130

MRINTENANCE INDEX PULSE TO RESET DRIVE

;FOR THE SECOND REVOLUTION

;s SUPPLY
4s:

; SUPPLY

G Rt
sfgl T0 EOURL ESOI SHOULD STILL BE WRITING

ENOUGH CLOCKS TO STEP THROUGH THE RSO4 RESYNC PERIOQD

MOV 8512. ,REPT ; CLOCK CgUNT TJ STEP THRU RESYNZ
MRCLK 2 REV
52501
At uS:SSB“EoSS 2oRRECT ans
MRCLK CLOCK
MRCK ,CHE
2s01 ; REG TO
HLT ;EOURL asol
E RiPT
N 4 ;LOOP TILL DONE

@ CLOCKS TO CAUSE THE SECTOR PULSE TO APPEAR IN

;THE MR REGISTER AND THE “ROE“ ERROR YO APPEAR IN
!THE RSER REGISTER

ROECK:

18:

29

3%:

MRCLK
MRCLK ; CRUSE SECTOR PULSE AND ROE ERROR
MRCK ,cuscx FOR SECTOR PULSE
22301 : IN R
HLT : ano Gooo-connzcr ANS
CMP #1000, JRSER iDID AGE SSTaéN
6EQ 18 :AOE_SHOUL SETCIN RSER
HLT 105 {RSER SHOULD EQUAL 1000
crp 2152600, IRSDS xssnsos CORRECT
HLT DS ERR 8 ATA SHOULD BE SET IN RSODS
E £ ROE ERROR IN RSER
CLROK L
75T JRSER ERROR CLERR’
BEQ 35 ES
HLT 05 AGE DID NOT CLEAR BY SETTING CLR IN RSCS2
crip nxosoo JRS0S ng ERRORS CLEAR
HLT oo :ERR AND ATA & LBT SHOULD ALL BE CLERRED

iFOR CLR WAS SET IN RSCS2
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020636
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104400

032767

000433

8 13:

004000

021224
160424

1272277
160474

000040
160000

000061
160264

160360

160246

157062

DISK ADDRESS OVERFLOW TEST SES 0091

;MRINTENANCE “ODE VERIFY TEST

------ DANGER---THIS TEST DESTROYS DATA_ON DISKS--DANGER

:THIS TE T WILL ONLY RUN IF SWITCH 11 1S SET IN THE "SWITCH

{REGISTER™ FOR IT WILL ACTUALLY WRITE DATA INTO THE DISK. IT

iWILL WRITE ONE TRACK GF ALL ONES. THE PROGRAM THEN GOES_BRACK

176 THE MAINT WRITE TEST AND WRITES ONE SECTOR OF DATA (ZERO'S, ONES, FLORTING
JONES ANO FILLS THE REHQINDER OF SECTOR WITH A PATTERN OF 1463lw)

:THE DRIVE IS THEN TAKEN _OUT

'"MAINTENANCE MODE" AND THE TRRCK IS THEN RERD. THE TRACK

:SHOULD CONTRIN ALL ONES

ll’llll‘l’lllll’l"ll!{l‘lllli“‘l!!llil"ii!iil!Dllllllllilllllll’liill’lll!l

ITEST BY MAINTENANCE MODE VERIFY TEST
R EEEAERREEEERERRRRRERERRRRERERRRRRRRAPARAR ARSI S SRS PRBRBIIIIRIASIRII IS NS

YSTe4: SCOPE
;MODULE TESTED G182

MRVR:  B8IT #BIT11,SKR ;D0 THIS TEST?
BNE 3 ,vss
IMP JSINFTST NO
38: CLR FLAG2 'SET VERIFY TEST FLAG
CLRDK : CLEAR nu. DRIVES
MOV #177777 ,WORKS  :STALL TO
ys: DEC WORKS :RESYNC DRIVE
BNE ys I TIMING LOGIC
BIC sBIT5 onczs :CLEAR CLK CNT
MOV #-20000, SRSW IWRITE ONE TRACK - BK WDS
MOV 0177777 xnaur SWRITE A PATTERN 12525
BIS #8173 ahscsa :SET BRI BIT
MOV s INBUF , JRSBA ;SET DATA WD .
MOV 417772% REPT ;SETUP WAIT LOOP
MoV 861 JRSLES] 160 WRITE
18: 1518 IRsLS1 DONE YET?
BMI 2% YES
DEC REPT oscnen&nr COUNTER WRITING
BNE 18 ‘FOR REA
HLT : READY NEVER CAME UP
2s: TST JRSCSI ,nnv ERRORS?
BPL MRVR1 :NO
HLT 1DS ! IC !STOP HERE TILL THIS PROBLEM IS FIXED TRY DZRSB DIAG
BR TB01A :TYPE MESSAGE
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Rl .. 1 Tk TE LT3 TIeil T OREINFPran £ O SOnf vERIF. TEST tE% 0%
mR.E. . ;CLEAR ALL REGISTERS
"/ » 20COC, dRSWC  ;SETUP WC
B: sBIT3, HRSCS2 :SET BAl
oy oINBUF JRSBR  ;SETUP RSBA
-G, 017777 REFT ISETUP MAIT LOOP
nCv 85] , IRSLS ] :00 A WMRITE CHECK TG VERIFY DISe
g 3 1578 SRS s TEST
BMi cs ‘FOR READY TO COME BRCK
DEC REPT lwalt
BNE b 3 H
HUT 'READY NEVER CAME BACK
2% - TST JRSCS! :ANY ERRORS?
BPL MRVRR ;NO
nL T 1DS ' iC :STOP HERE WC FARILED
160 TO DZRSB DIRG )
rBo1 :BEFORE TRYING TO DEBUG - LIS TESY
AR
TYPE .+a ; RSCIZ <18> (12> FAILED venxrv TEST =--- RUN SIRSB I1RGNC
MAVRR: JMP R GO WRITE IN MRINTENANCE MODE
: NOW cuecx T0 SEE xr onxve WAS WAITTEN ON IN MAINTENANCE MODE
021014 104414 MRVR2: CLRDK :CLEAR ALL REGISTERS
021016 012767 17?2?77 160170 [ 02% 8177777 ,WHORK ;STRLL - TO RESPONSE
Q21024 005367 160164 3s: DEC WORK SINGEX PULSE
oawgg 001375 BNE 3s SON_DRIVE
0210 012777 160000 160044 MOV #-20000,3RSWC  :SETUP WC FOR | TRACK
0210496 052777 000GI0 160034 8IS #BA] anécse .ss BRI
ngxo% 012777 026716 160032 MOV s INBOF :SETUP RSBA
ud1084 012767 177777 005634 MOV 017,777 xneur :SETUP FOR COMPARE
0l 012777 000051 160010 MOV 851, aRSLS] :D0 mm: CHECK
G21970 106777 160004 18: 15718 arslsi Tes FOR
051074 100375 BPL 18 :RERDY TO COME BACK
0210676 032777 040000 157776 BIT 8WCE, JRSCS2 :DID WCE SET
Q21104 001442 BEQ 2s *NO
021106 104402 o021112 TYPE L +2 P.ASCIZ <15><12> "WRITE AMPLIFIER CID NC GET DISABLEC B
021206 104040 HLT Ipe
021210 000404 BR qs :GET OUT
gelele 005777 157eee 2%: 157 JRSCS1 i ANY ERRORS”
021216 100001 BoL us NO
Je1220 104040 HLT 'DS 'SHOULD NCT BE ANY ERRORS
_ 1TRY THE DZRSB DIAGNOSTIC
0Zl22¢ GCDEYA 4§: NOP
tel2as  D0D13? DDezl2 INFT3T: JIMF JaTRY YA ;GET NEXT DRIVE
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LA ARTER e tGngSTiE IR AP MR bt
.SBTTL SOONE - BELL AND SCOPE ROUTINE
1 o DONE : PE éégn}nqsogggLaaggi FOR_LOOPING
7€ 8], PCNT+2 COUNT
2R B ey e T B e !
§§{§§3 e 002000 177570 S}r -guxa J8SHR nxnc THE BELL®
18y 10N« 021260 TYPE +2 asc‘z BELL> (177>
1 37 000042 ys: MOV é-qa RO c;r MONITOR RDDRESS
1 gsa END!
182¢ SET
0212;: 750 4O Jgo24C SENDRD: , 240, 24 62VE°98821F02 ACT1!
851505 9 388508 SEND1 : §n9 &0lsvs L REYE
021310 000000 .TBIT: O :T BIT FLAG
:MULTI DRIVE SYSTEM®
8 1315 MULSYS: - .
1‘5q 104402 021316 TYPE Y- ;.ASCIZ «15>¢12>"END OF PRASS
0213 00S067 157480 CLR (AD
021340 005067 157434 CLR ICNT
021344 032767 000020 !1576'4 BIT 821 T4, ONCEE :MULTI DRVIE”
021352 001002 BNE is :NO
021354 000137 001760 Ime JSMULTII I YES
021360 000137 002'i6 18: ImP JSNOWGO PTEST ONLY ONE DRIVE
:ERROR TYPEOUT ROUTINE FOR NO-OP TEST
021364 032767 000004 157574 NOPERR: BIT #BIT2,ONCEE s WERE WE HERE BEFORE”
851372 82&93 BNE 18 PYES
1374 67 000004 157564 BIS #B1T2, ONCEE ssr BEEN HERE BEFORE FLRG
21428 10440z C21406 TYPE .42 RSCIZ <15 <12>"ERROR CAUSED Br NG-IP FUNCTION =
214 016746 15754C MOV HORK, - (B} pur WORK ON STACK

021454 104406 TYPES :TYPE STACK IN OCTAL - SUPRESS
geivse 000207 i3 RTS PC
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BELL AND SCOPE ROUTINE

TVPE ME SSAGE

T _WORK ON STACK
TVPE STRCK IN OCTAL - SUPRESS

“IHANGED WITH NO-OP FUNCTION *

<15, 12>"9MR  DID NOT SET Br WRITING IN°F =

OMTT RSN MAINTEfeTE M.CE DIAGNISTIC MACLL 30RL;
€3 JRY "B 13.3¢ SCONE -
1094C2 02194°4 IHG: TYPE .REGCHG
S1e74% 157S2% MOV WORK , -1 6"
i TYPES
RTS PC
OWN103 047101 082507 REGING: .ASCIZ
020404 Qu4527 (OM412Y4
N7 826517 QSJ11:
oy 042128 052103
ou 020116 0ac
015 1012 0SI111S TRMR:  .ASlic
020040 4SOoM 020104
°"7Sé3 0201e4 042523
0201 U502 053440
044522 (044524 (043516
044440 0S21:6 020117
000
021576 .EVEN
1044 CMRINT: (LK
184455 1LRCLK
000002 RTI
12777 000C11 157312 .MRCLK: MOV nll ansnn
12777 0C0001 157304 MOV 81, aRSHR
062767 00000L 157350 QDD 81 MCCNT+2
005567 157342 RDC MCANT
000002 RTI
017700 157264 _MRCK: MOV JRSMR, BAD
017601 000000 MOV 3(5P)  GOOD
062716 000002 ADD 82, (SP)
02010C cHP 6040, BRD
001002 BNE
2?16 000002 RDD ®2, (SP)
000002 i RTI
:SEND INDEX
gl27?7?? 000021 157234 .MRIND: MOV
0127?77 000001 15722 MOV s, ORSMR
000002 RT1
017700 157206 .DSCK: MOV JRSDS, BRD
G17e01 0000GC MOV a( SF) | GO0D
062716 000002 ADD (SP)
020100 cCMP Gobo 3RD
00:002 BNE
082716 000002 ADO aa (SP
00000c 13 =g

ghOEK THE MRINT REG Wi™™ AN 11 ANC ~ |
RETURN

;CLOCK THE

{MAINT REG

{ADD 1 TO CLOCK COUNT
:MAKE DOUBLE PRECISION

GET THE CONTENTS OF RSMR

{GET THE CORRECT ANSWER

:UPDATE THE RETURN RDDRESS FOR AN ERRCR
rl‘g EH§T"R REG CORRECT

;UPDATE RETURN ADDRESS TO SkIP THE H.T FOR CCRRECT
s RETURN

PULSE TO THE MARINTENANCE REGISTER
821, JRSMR

SEND INDEX
PULSE TO MR REG

:GET THE CONTENTS CF RSDS

iGET THE CORRECT ANS

{UPDATE THE RETURN ADDR FOR AN ERROF
IS RSDS CORRECT

NO EXIT
JPDQTE RETURN ADDR TG SKIP YHE M. T FJOR C[JRRREC™

D
wmn




(LU T VI H VTV
Pt e s P P Po Pa
n—--000
oo £o

000002

005067

0o07e7

000100

000001
000001

00010G

157102

157974
157066

167060
187126

1870S0

187942
157034

157026

157232

157202
1S7178

157206
157174

187212

157126
1S7116

MCDE DIRGNOSTIC
$CONE

‘&

EOS8

MACvy1l 30A{1052)
BE.L AND SCOPE ROUTINE

OfF DATA FROM BUFFER
NOHOD (ODD DARTA BIT NOH BEING WRITTEN. TO R 1 IF DATA TRANSFER BIT 15 =

LERR NOWOD IF DARTA BIT IS A O
SET NOWEV (EVEN DATA BIT NOW gEING WRITTEN) TO R 1 IF DATA TRANSFER BIT 15 A |

:CLEAR NOWEV IF DATA BIT IS A

.XB17T:

4§

69:

33:

#8176, ONCEE
4

8l ,LSTEV
8} ,LSTOD

#BIT6,0ONCEE
CLKCN
:g!TB,ONCEE
NOWOD

NOWEYV

#B. , WORK3
NOWOD,LSTOD
NOWEV . LSTEV
WORK 3’

33

82, RS

(RQ) RY
Nouoo

NOHOD

NOWE V

RY

NOWE V

WORK3

RY
NQWOD
NOWEYV
RY

NOWE v
63

23-JAN-78 13:38 PRAGE 135

'lgT 2 BITS OF 1ST WORD?

N
;SET LAST EVEN BIT YRQNSFERRED TO a1
:SET LAST 00D BIT TRANFERRED ~ i
i THIS SETS UP THE SYNC 1 B8ITS QT END OF PREAMBLE
:FOR_THE TOP RND Bo7
BITS IN THE MR EGI ER
CLERR 1ST WORD TRANSFER FLAG
CLERR CLOCK COUNTER AT ¢ QRT OF EACH WORD
CRC WORD BEING WRITTEN?

RD EVEN
QNQ ODD WITH O FOR BITS 16 & 17 IN RSO4 TRYA wWiRT.
18 LOOPS FOR REMAINING 1& BITS OF WCRC

;SAVE LRST 2 BITS TRANSFERRECD
DONE WITH WORD YET?

NO
UPDRTE BUFFER WD
iGET DATA WD

:GET BITS 1b 8 17

;CLERAR _PRESENT ODD BIT

*GET NEXT ODDDDQT? BIT
EN B1

T
N T
1

—

SRVE IT IN EVEN B
iKEEP _COUNT OF BITS IN THE WORD
:RETURN

.CRC WORD IS BEING WRITTEN BIT 17 & 16 RRE DATA BITS. C 3 1 ARE ALWA'3 J
is: CLR NOWOD GET BITS 17

;AND 16
sFOR CRC WORD

;CONTINGE

o
(S
[§)
W
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E="C-RS3% "MAINTENANCE MODE DIRGNQOSTIC MACY1l 30R(10S2) 23-JAN-78 13:38 PAGE .3t
. £3-JaN-8"12: 30 SDONE - BELL AND SCOPE ROUTINE

.CLOCK ROUTINE (IST OF TWO) WHICH IS USED TO CLOCK TWGC BI'Z IF

ME DRIVE RT A TIME. THIS RGUTINE ALSO CHECKS THME PREW:" .3
BITS THRT HAVE BEEN TRENSFERRED AND CRLCULATES WHICH STATE

THE MWDT BIT (BIT 14 IN THE MR REG) AND MWODB BIT (BIT 12 IN "wmE ™MF FE,

..
-'

022126 104422 CLKDLl: MRCLK ;CLOCK MR REG WITH RN 11 AND R |

022130 00S003 CLR R3 :CLEAR WORK LOCRTIO N

022132 00S7?67 157016 1ST NOWQOD ; TEST 00D BIT NOW BEXNG SENT FZFR @ , LF

022138 001005 BNE TSTEVB iNOW TEST EVEN DRTR BIT ON 157 “..1~
iNOW BIT IS A 1 MWDB IS O

geel40 00Sve” 157004 18: TST LSTOD iTEST THE LAST ODD DATA BIT THA™ WAL SE'.”

Oc2i4+ 001002 BNE TSTEVB :LAST 0DD DATA BIT WAS A |
;MWDB IS A O

Zegive 0S2703 010000 4 ¥ BIS #BIT12,R3 ;SET MWDB FOR LATER COMPf E wWwITH ™P Rt

:NOW TEST FOR EVEN BITS BEING SENT

J22152 005767 156774 TSYEVB: TST NOWE v ; TEST EVEN BIT NOW BEING TRANSFERPEZ
;FOR EITHER A 1 OR A O

J22156 00100S BNE 13 ;NOW BIT IS R

Je2le0 005767 156762 187 LSTEY {WAS LAST EVEN DRTA BI™ A C°

Geg2led 001002 BNE is iNO LAST EVEN DATA BIT WAS “a s

Oeelbb 052703 040000 8IS #BITI4 R3 iMWDT SHOULD BE SET

Oez2172 0127061 123501 13%: MOV 8123501, Goce iGET CORRECT RANS

0ce.?6 0S030i 81s R3,G00D FOR REG

022200 Q04767 001200 JSR PC, MRCAL TERHENE STRTE OF SB 5 <SP BIT:

022204 017700 156714 MoV aRSMR, BAD GET CONTENTS OF MR R

022210 020100 cMP GOOD, BAD .IS MR REG CORRECT?

g2eele 001002 BNE 4 ] iNO TYPE OUT MR REG

Oegel4 0e27i6 009GCe ADD 82, 1SP, :UPDARTE RETURN ADDR FOR CIRPEL™ AN

c22e£C 900052 23 RTI :RETURN
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s ER L FS_w 7 "'E wJE "MIDE DIAGNQSTIC MACY1l 30R(10S52) @23-JAN-78 13:38 PRGE 137
.ERSCC.F.. et T U235 SOONE - BELL AND SCOPE ROUTINE

: SECOND CLOCK ROUTINE WHICH WILL FINISH TRANSFERRING THE "WC [R"4 BITT
:THIS ROUTINE WILL CALCULATE WHAT MWOT AND MWOB SHOULD EQUAL I THE
HQINTENQNCE REGISTER

J2e2ee  1044ee .oukD2: MRCLK ;CLOCK MR REG
855553 5767 15672+ 7871 NOWOD ;IS THE PRSSENY DaTR BIT A 1°
1403 BEQ 19 :NO IT IS

022232 052703 010000 BIS sBIrie,R3 ;SET MWDB FOR BIT BEING SEnT IS &~ !

822233 ;ga 010000 3 g?c 331112 R3 :CLEAR MWDB FOR PRESENT BIT i
1$: . H 15 = 2

USSSHH Sgi?s? 1§s?oa 2s: TS7Y NOWEV ;1S PRESENT EVEN BIT

022250 001403 BEQ s ;NO IT IS AR O

022252 052703 04000C BIS sBITIY,R3 ;1T IS A 1 SET MWDT

022 cOo402 Br 4$ .

0eee 042703 (040000 33: BIC #BIT1Y,R3 ;PRESENT BIT IS A O CLEAR MWD

Oceeed 012701 023501 NS: MOV 823501 GOOD ;GET CORRECT ANS

022270 0S0301 BIS R3, Good .FOR REG

0eeez?2 004767 001106 JSR PC . MRCAL .DE ERHINE STATE OF SB 8 LSF BITS

0ee2?6 017700 (5ekee MOV SRSMR  BAD GET CONTENTS OF MR REG

Oagggs 020100 G000, B8R0 I s 2RRE T’

gce 001002 BNE cs NO TYPE UT ERROR

022306 062716 000002 ADD 82, (SP) :UPDATE RETURN ADDR FOR CORRECY &NS

0cel3le 000002 5%: RTI ;RE URN

; TYPEQUT ROUTINE TO DETERMINE WHICH IC FAILED IN CRC TESTZ
{AND TO TYPE IT OUT

022314 012767 022424 156672 CRCTYP: MOV .cncrne WORK :GET STARTING LGC OF IC THBLE
022322 012767 000001 156670 OV RK ] ssru° Y0 TEST FIRST CHiP
ogsggo 036767 156664 156634 1S: 17 Hgﬁkl snv:s 2 ¥T YH*§ BIT?
0 6 1 NE 2 'VE
022340 062767 000006 iS6E4E RDD 86, WORK No INDEX TRBLE POINTER
855323 888527 156646 RSL ughxx Srup 10 resr NEXT CHIP
& 8 1 18
022364 004777 156634 2s: JSR PC, JWORK TYPE 0ur CHIP
022360 154402 022364 TYPE 42 _QSCIZ * IN THE ~FRC REG SHOULD BE z£°~
£22=2e 200207 RTS #e
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1T ERSC-D RH=2-RSOM “MAINTENWNIE ™M.0E DIAGNQSTIC MACYil 30A(10S2) @23-JAN-78 13:38 PAGE 138
N 23-JAN-78 13:36 SOONE - BELL AND SCOPE ROUTINE
."ABLE FOR CRC TEST 2 TYPEOUT ROUTINE
Cea4a4 109402 022564 “RCTAB: TYPE £302
022430 000207 RTS AC
oaewgg 109402 0225°2 ;;ge ﬁsaos
022600 TYPE gauv

G R it A
go244e 10N%02 022606 TYPE £3010
ug? RT [
02c4d4 1084 022615 TYPE o012
022460 ? RTS AC
022962 109402 022624 TYPE £3015
022466 000207 RTS AC
022470 xouwo; 022633 TYPE 242
05547u RTY p
4] 453 1344 022641 TYPE 24§
0229 000207 RTS #C
022604 104402 022647 TYPE E297
9es219 009507 022655 §¢ 3 gawxo

1 68028; RTS P
022820 104402 02266Y4 TYPE E2912
Q22524 000207 RTS p
022526 104402 022673 TYPE 2415
855?32 0002Q7 RT p

9 109402 022702 TYPE 192
022540 000207 RTS c
022542 104402 022710 TYPE €197
02254¢ 000207 RTS AC
022550 104402 022716 TYPE £1910
o288y 000207 RTS AC
022556 104402 02272S TYPE E181S
s22€ke 000207 RTS B¢




u

(T2

r1r

"r

QH"C-RSOM “MAINTEMNSNCE ™~_DE DIRGN

S3-JAN-78 13:36

231508
031505
031508
031305

1
0000e5

026460
026460

626460
030063
026460
032082
032062
032062
032062
Ocb4eM
032062
026471
e
034461

030061
0304SS
032461
C310SS
032455
0334SS
C30485
031061
0304SS
000062
830061
0304SS

wo

108

MAC D] 30R(10S2) 23-
TIr

JAN-78  13:38
BE_. AND SCOPE ROUTINE

"£30-12"
"€30-15"
“E2y4-2~
"E24-5"
"Ea4-7"
“£24-10"
“g24-12"
“E24-15"

"Elq-7"
“E19-10"

“E19-]15"

SHGE

i39
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3 36 SOONE - BELL AND SCOPE ROUTINE

;GET TWO BITS OF DATA FROM T {BUF
:FOR READING FROM DRIVE TO UETERMINE THE
:STATE OF MRDT AND MRD8 I' THE MR REG.

156264 .RBIT: gag 38"“3 SSQRTING NEW Wl
00c00e RDD 82, kS UPDRTE BUFFER Wl

MOV (RG) RY !GET DRTA WD
156232 CLR KCAT :CLERR CLOCK COUNTER A" ZTAF™ _F F- « .0
000400 155204 gég rgITB ONCEE OESCRC WD?
000040 156152 gég ;gxrs,anca xg CRC TEST 2772
000010 156222 SSV 52.,u0RK3 '
156144 7%: CLR NOWOD :LOAD EVEN & 0DD BITS -
156136 CLR NOWEV :WITH O FOR BITS 16 & 17 IN RSCY :nvi wlF.
000010 156202 6%: 5$¥ #8. , WORK3 '8 LOOPS FOR REMARINING 16 BITS OF WORC
156124 3%: CLR NOWOD ;CLERR PRESENT 0ODD B17

ROL RY "GET NEXT 00D DATA BIT
156116 ROL NOWOD ‘SAVE IT IN ODD BIT
186110 CLR NOWE V :CLERR PRESENT EVEN BIT

ROL RY iGET_NEXT EVEN BIT
156102 ROL NOWE V :SAVE IT IN EVEN BIT
186150 05% WORK3 KE$S COUNT OF asz IN THE WCRC

CRC uono xs BEING HRITTEN BIT 17 8 16 nRE onrn BITS, 0O & 1 ARE GLiW z

156072 i§: NOWO GET BITS

ROL RY :AND 16
156064 ROL NOWOD :FOR CRC WORD
156056 CLR NOWE V

ROL RY4
186050 ROL NOWEYV

BR 6% ; CONTINUE
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023326
023332

ge3334
0a334N
023344

RHTO-RSC4 MAINTEMm'« & MUSE CTInahQSTIC
23-JRN 78 13:36

Q04767

000002

004767
312703
GC0b63

000236
0C00. .
156074

o/olo]alol
000100

000010
000%00

000011

020000
000001

0ooooi
100000
000001
155726
000022
004000
000400
000022
020000
155602
0000g2

000026

Ge0a11

15634

185764

155764
155770

185716
155706

155672

155716
155666
155674

C.KR1:

ZLODk:

5%:

1%:
cs:

33:

63:

43:

.LLKRE:

SDONE -

BI1S
MOV

KO8

MACY1]1 30R(10S2)

23-JAN-78 13:38 PRGE (41

BELL AND SCOPE ROUTINE

PC CQLRTB
s1i, R

uonk R3

]2, JRSMR
sB1T3 R3
R3, JREMR
n1¢ncc~7+a

CCN
823601, GOOD
8BIT2,FLAG2

79
#BIT6,GOOD
R3,GOOD
#8113, GooD
#BIT9, ONCEE

S
811,REPT
S$

¥20020, GOOD
caITO #LAG2

sgxto FLAG?
8BIT1S,GOOD
caxTo #LAGZ
REPT1

X3
818, ,REPT]

s81711 GooOD
#8178, ONCEE

69
#22,REPT]
69
UZDODO GO0D
a R, 8RD

én
82, (SP?
PC,CARLRTB

»s0011,R3
CLODK

;CALCULATE TOP AND BOTTOM BITE Fl& “P RES
;SETUP CLOCK BITS
SET TOP & BOTTOM BITS

CLOCK

ULSE
INCREHENT
;CLOCK C
CQLCULQTE CORRECT AMS FOR MR PEG
NRITE CK TEST

;YES SET RD IN MR REG
:CLEARR MCLK

.
'

08 CRC WD”?

SHOULD CRCW BE SET?
CLE AR C

SHOULD SDCLK BE SET?
SS

gONTINUE

:CLEAR' FLAG FOR SDCLK FOR NEXT
SHOULD SB SET

NO

RE?E; SB COUNTER

08 CRC WD~?

SHOULD S8 AND CRCW BE SET 7
T SB AND CRCMW

GET MR REG

gg RSMR CORRECT?

IYES
*RETURN

ZLCCY¥ PULSE

g6 CiO.




JZ-LERSD-
ERSOC.F!

(2]

023346
0233se

023374
023402

023404
023410

023442

023480 -

De34se
023456
ga34e4
023466
023472

023474

0a23s2e

023530

023544
023ts0

RH,J-RSOH HRINTENRNCE MODE DIRGNOSTIC

23-JAN-

005067
00S?67

it
S767

001403
052767
020207

022767
101410

052701

000207

022767
103911

000207

042701
022767
001002
042701
000267

13:3

155642
155576

000004
155560

000040

155576
000200

000400
000010

00002!
oo4000

(0]0]0]e g
002000

000016
000017
002000
020000

020000
co00017

uc2000

155626

isseie

155550
155540
155550

155536

155522

155504
158474

1E544Y

LO8

MACYLl JOR(1

S2) 23 JAN-78 14:38 PAGE .%2

SDONE - BELL AND SCOPE ROUTINE

:CALCULRTE THE STRTE OF MRDT AND MRDB FROM CURRENT INPUT BIT3
:LOCATION WORK COg;RINS CORRECT DATA FOR MRDT AND MRDB

LALATS: c;
Bye

18: 757
BEQ
8IS

es: R1S

TOHOD
.gITE,HORK
NOWE Y

2s
OBITS,HORK

;CLEAR WORK LOCATIQN

: 1S CJURRENT ODD BIT & %~

.Yss

‘NOTSET MRDB

115 CURRENT EVEN 3IT &4 0°
; YES

iNO, SET MROT

iREYURH

; CALCULRTE MR REG TO DETERMINE THE STATE OF THE CRC-SB AND _

*ON THE DIFFERENT CLOCKS ON THE D
MRCAL :

1%:

c3:

.BITS ONCEE
88178, 0NCEE
CRCWD
lB.,CLKCNT
18

=4 ]
817.,CLKCNT
29

.BITII GOOD

815, ,CLKCN

28
.BITIO.GOOD
PC

CQLCULQTE MR FOR LAST DRTA
(STWO: CMP

13:
cs:

514.,CLKCNT
:iS..CLKCNT
881T10,G00D
3 ]
88IT13,G00D
PC

; CALCULATE MR FGR CRC WORD

CRCWD:

19%:

#BIT13,G600D
n17 CLKCNT

13
#BITIC,GOCD
PC

IFFERENT WORDS THROUGHOUT THE

D ONE TQO CLOCK COUNT OF WORD
TRRNSFERRING LAST WORD

YES*

TRRNSFERRING CRC WORD?
CLOCK COUNT 8 OR GRERTER”
GE ouTt

:CLOCK COUNT 17 OR GRERTER”
:YES GET OUT

;SET S8 BIT
: SHOULD LSR BE CLERRED

NO
{CLEAR LSR
! RE TURN

WORD
IS THIS CLOCK 14 OR LESS?
GETOUT

&8 THIS CLOCK 187
EES 8LERR LSR
:CLEAR CRCW BI17

;CLEAR CRCW BIT
;1S THIS CLOCK 177

iND
iCLEAR LSR BIT
£ TURN

F B
S

17
EC

-
>
Y

R

SEO Cilc
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JJ-CFRSO-C RHM7D~-RS04Y ™MAINTENANCE MODE DIAGNOSTIC MACY1! 30R(1052) @23-JAN-78 13:38 PAGE 143 .

ERSDD.P11 23-JAN-78 13:3& SDONE - BELL AND SCOPE ROUTINE SE% C.7:

; GENERATE R CRC WORD FROM THE DRTA BUFFER
RND LERVE THE CRC WORD IN “WORK®" LOCARTION
JEXIT ROUTINE WITH RTS PC

023552 012767 CO0200 155422 GENCRC: MOV #128. ,REPT ;128 WORDS PER SECTOR
023560 032767 000040 155356 817 oaxrs 'FLAG2 xn CRC TEST?
023535 ugx;o; 0220 1SS40M 258 . 4y . REPT %
83 76 157 325715 138: MOV fnaut cE? srnnr:uo ADDR OF OUTPUT BUFFEF
023602 011504 MOV (R ) Rﬁ SGET DATA WD
023604 005067 155406 CLR WORKD :CLERR uonx LOCATION

. INBIT CONTAINS PRESENT ‘NPUT BIT

uxxs axvxs or cac BBS

. WORKO = CRC AT TIME T ING FINAL MANIPULATION

uoax = BITS FROM SAVED *CRC WORD (WCRC)

023610 012767 000022 155366 1S: MOV %18. ,REPT! :GET 1B BITS PER WD
3616 032767 000040 155320 BIT #8175, FLAG2 :IN CRC TEST”
023 001403 BEQ 28 ;NO
023626 012767 000020 155350 MOV $16. REPT! YES
36 016767 155356 155336 &2%: MOV uoaxo WCRC  SAVE CURRENT CRC WD
023642 005067 155344 CLR K1S .c LEAR BIT xs FROM CRC AT T i
023646 000241 ¢LC iCLEAR CAR
023650 006167 155342 ROL WORKO snxr7 cnc LEFT
023654 006167 155332 ROL WK 1S conrnxns axr 15 OF CRC
88?757 000040 155256 ggz :ngs,anca .x CRC TEST?

023670 oaa;é7 000021 155306 CMP #17. ,REPT1 -ooue BITS 16 AND 17 YET”
023676 101406 BLOS 3s N
023700 005067 155304 128: CLR INBIT :CLEAR WORK LOC
023704 006104 ROL RY :PUT DATA axr FROM BUFFER
023706 006167 155276 ROL INBIT :IN WORK] L
023712 000402 BR 4§
023714 005067 155270 3%: CLR INBIT i FOR asz 15 AND 17
023720 016767 155266 155266 4§: MOV WK 15, WORK GET BIT 15 OF CRC v
023726 004767 000220 5§: JSR PC, XXOR xon exrxs WITH INPUT BIT
023732 042767 000001 155256 BIC #8170, WORKG
023740 005767 155244 157 INBIT : TEST RESULT OF XOR
023744 001403 BEQ 6$ .
023746 0S2767 000001 155242 BIS #8170, WORK
023754 016767 155230 165174 6%: MOV INBIT.RSO :SAVE XOR SESULT OF BIT G AND INPL”




023762
23766
023774
023776
024004

0e'+030
324032

024040
024044
024052
324054

024062
024070
024074
024102
024106
024110

04150

0241S2
024156
Ca4lee
0c4170
024174

RH7-0-RSO4_MAINTENANCE MODE DIQGNgggIC

23-JAaN-78 13:3b6

000207

016703
046703
046767
050367
000e07

155226
000002

185160
000004

155150
040000

185102

100000
155062

185082
000002

155050

155204

1585210
155176
158817¢

155156

15126

1585132
185120

188114

155100

155044

155020

NC8

MACYl]l 30R(1052)

J-JAN-78

NE - BELL AND SCOPE ROUTINE

;FROM BO IN WORKO AND Bl IN SAVED CRC (WCRC) CALCULRTE
;NEW B2 FOR WORKO

Q
[y
o]

7%:

OO0 IDW@D
MU= NG =M
NO—-HODVCNO—

;FROM BO IN
89:

9s:

10%:

11%:

; XOR SUBROUTINE
XXOR: MOV

WORK
uglrx,ucnc

?
#B110, WORK
RSO*IﬁBIT

PC, XXOR
88172, WORKOD
INBIT

s
$BIT2, WORKD

WORK
sBIT14,WCRC

98
88170, WORK
RSO, INBIT

PC_XXOR
883715, WORKO
INBIT

108
881715, WORKO
REPT!L

i
WORKO , WORK
PC

WORK ,R3
INBIY R3
WORK , INBIT
R3, INBIT
PC

;TEST RESULT

; TEST RESULT

;DONE WITH WD

13:38 PRGE 144

OF XOR

WORKO AND BlY4 IN WCRC CLACULATE BIT1S IN WORKO

OF XOR

*DONE WITH SECTOR?
' VES

:GET NEXT WD
:GET DATA WD

; SAVE CRC WORD IN WORK
JEXIT




Lo e TRt E S T8 DI NGSTIL e .. 30K 0S2 23-2AN-T8  (3-38 Ph.t . --
STIPE - "7 TiPEOUT ROLTI

.587 ", § -PE - T7¢ TYPEJLT RCUTINE
:THIS ROUTINE IS USE TO TYPE nscxx n:ssncss ON THE “Ti. "HE
:SRLL CAN IN ONE OF 3 FORMS: YPE ,ADR= - TYPES THE
-MESSAGE STARTING IN LOCATION 'QDR ) *TYPE ,ChRP™ - TYPES
STHE ASCIT ~CHAR™, AND 3) “PRINT «(1s><xa>~n£sshcs" - TYPES
STHE MESSAGE WHICH .S INUINE RSCII. THE FILLER CHARACTER WHITH I-
STYPED RFTER R LINE FEED IS IN FILCHR OND THE NUMBER FIL ERS
-1S IN FILCHR+1.
TYPE MoV R4, -(B) : SRVE RH
MOV RS, - (6} :SAVE R
00000% MOV d4(p),RS cer nooness T0 B TYPEL
177900 gaé :é??ﬂbo,as ; g IT A TYPEM
000004 MOV 4(6),RS :GET ADDRESS OF CHARA( TEF
. 7578 (RS) : TERMINATOR®
3EQ 2s :GEY OUT IF SO
0000;2 cHP8 812, (RS) 1IS THE cuaa R LINE FEED
BNE 3 INO - GET
154557 MOVB FILCHR+1 RY ‘GET THE rxLL COUNT
164662 |cygcy  G§: MOvB FILCHR, atrB *TYPE A FILLER
154S4E 1518 aTES :DONE YET?
BPL ) INO - WAIY
DEC RY :DEC COUNT
BNE (11 LOOP TI
15453¢ ug: MOVB (R5)+,aTPB LORD AND T PE THE cuannrrss
18483C 1578 JTPS xs THE PRINTER REARD
aPL . unxr UNTIL IT IS
BR 18 GET THE NEXT CHARACTER
000004 2% MOV aq(s) -(B) csr ADDRESS TO BE YYPED
0000G2 00000e A0D 6(&) 1A0D 2 TO THE ADORESS
000004 CMP (55+ H4(8) ;xs IT .+27
BNE 3s NO
000002 ADD 82,RS "ADD 2 TO THE ADDRESS
00000 BIC 8] RS :BACK UP TO AN EVEN BYTE
000004 MOV RS, 46} {RESTORE RDORESS
33: MOV <a,» RS :RESTORE RS
MCV 16 +,R4 :RESTORE R4

FTI *RET RN




~
cas
T g ThpnTEWNIE WDE DIAGNGGILL. MAGial RALINRRY (ROTONTTE 13 38 FEst e
_SBTTL $SCOPE - SCOPE LOOP MANOLER

LRGBS B e

: RECORCS T'-E STARTING RDORESS OF THE SLBTEST IN "LROD:*

w334 737 000MO0 177870 .SCOPE: BITY 8SWB , JUSKR LOOP ON SPEC. TESI®
o) wgﬂe 88?»8% BEG 13 NO LOOP ON SPEC. TEST
Co434d 123767 177870 154426 CHPB a-sun 1CNT on nggur T;ST» #SW~-C»
354322 423 BEQ .OVER cnr

4 3 Ews O4000C 177570 iS: 817 -s¥1w , JUSKR P on sr s
ggwigz §3§41 EHE 3s Ezz Nos g& XEE TESTFR
o2 137 000004 MOV 84, -(6) i PUSH a4 ON STACK
023372 032;3; n;;uxg 000004 ?8¥ 3:§’;.q0 ssrozon Txgsour
BSuags 73T 5008ES MM S 4T3 operE‘x RTO Dau
024410 000422 8R .SvLAD sanoa -"GO0 TO NEXYT TEST
Osuaie Deeeed  oooow 48 Sou 523' LA P Tncﬁcxuro 294

+ |

BSadd  BA853L BR i 8" 2“Loop on’ st
024422 032737 004000 177570 23: 817 #SW1 1, J8SKR KILL xrsna s

"y °8§9‘ 3NE SVLRD ; KILL ITERRTIONS

MY 105767 154343 1518 ICNT+1 r T0
024436 001404 BEQ 2s RANCH TF rxasv
Ssuqu 68 767 000060 154333 CHPB TIMES, ICNT+1 onz
oe::so xxa7é; 000001 154323 2% 9839 'TITCNT 1 RSTH “n2$¥0N

( 164 : M '] +
Q244Se 105267 154316 .SVLAD: INCB xcﬂ* céuur 57 NU ERS
023362 Oxxgs; i%:ggg 177570 :83 §8&?Lgooxsanv 29VE E$O¢EST no nno ITERATION COUNT
g} , 88 ~

g544%5  BARDZZ RoY RI3TRR
02447b 105267 154277 KIT:  INCB ICNT+1 ;INC THE ITERATION COUNT
024502 016737 154272 177570 .OVER: MOV ICHT, 8DISPLAY SET UP DISPLAY
Q24610 005767 154274 1ST LAD r1 ST ONE?
Ce4sSi4 001760 BEQ .SVLRD ES
924S1e 016716 154266 MOV LARD. (&) 'FUDGE RETURN ADDRESS
J24€22 000002 RTI :FIXES PS

.c=52%  J00CCi TIMES: 1 ;RUN 1 TIMES




22452h

J2467C

JeHey

- Wil “RIMTENWNIE MODE DIAGNOSTIC
z Lz 3: SHL

000187
gogooco

002000

000007
154234
020000

02456
154220
000002
15406
154200
Oc4b20
Jol1se
177570
001000

154125
ge1e74

177602

177870

177870

154212
00C06E

177570

000042

.SBTTL

DOS

MACY1l 30AC10SE) @3-JAN-78 13:38 P&lb == _

Y - MLY ROUTINE (ERROR YrPEOUTY

SHLT - HLT ROUTINE (ERROR TYPEOQUT

; THIS ROUYINE PRINTS oU™ ERROR HESSQGES STRRYXNG WITH “HE

;R

HﬂLT“ ON ERROR,
:(HLT+3) WILL BE PLWCED IN “_HLTCT:" FOR QDITIONQL 1YPECUTS

LHLT:

1$:

29:

39%:
4s:

LHLTCT:

“HLTT. IT ALSO R OF ERRQORS

HE CQPQBILITY OoF LOOP NG ON ER OR LL OM ERROR
AND INHIBIT

TYPEOUTS. bP TIONAL ARGUME*”

:gHIO.GOSHR BELL gN ERROR”

x G BELL
¢RRORS counr THE NUMBER OF ERRLRS
#SW13, JuSUR ‘SKIP TYPEOUT IF SE~
28 :SKIP TYPEOUTS

+2 : scxz IS><12
t6),HLTADR :PUT ADDRESS or INSTRUCT.UN 2N STACs
#2, HLTRDR ruocs ADDRESS
JHLTADR, .HLTCT :GET HLT ARGUEMENT
HLTADR, - (&) !PUT HLTADR ON STACK
TYgEI§T“°K IN OCTAL
Pc RSH-G :GO TO USER ERROR ROUTINE
JsduUR ‘HALT ON ERRCK
. +4 1SKIP IF CONTINUE
:HALT ON ERROR!
859, J8SWR :CHECK FOR INMIBIT LOOP Gh ERRCF
53 :SKIP IF LOOP ON ERROR
IUNT+} :CLERR ITERATION COUNT
#SENDAD . du42 ncrxx AUTO ACCEPT?
38 NO BR
;RETU -
KIT ;LOOP ON TEST UNTIL NO ERRCFS

sHLT RRGUMENT




EQS

co-CERSL-T AMTS-RS04 “AINTENRNZE ™0DE DIRGNQSTIC MACY11l 30R(10S2) 23-JAN-78 13:38 PRIE .-45-C
JERSDC F.. E3-JAN-"8 13: 36 SCCTAL - JCYAL TYPEOUT ROUTINE
.SBTTL SOCTAL - OCTAL TYPEOUY ROUTIMNE

:THIS ROUTINE IS USED TC TYPE AN OCTAL NUMBER ON THE TTIY. 17 hi..
'ALL & CHARACTERS, SUPPRESS LERDING ZERQES, OR TYPE Thi o
116 BITS. IT IS CALLED VIR THE TYPOCT, TYPBIT, OR TYPOCS MACF"'3.

224676 67 17010; 000160 .TYPEB: MOV *170101, . :SET BIT FLAG AND 16. CHRRAZTER -
Y 82 411 BR T :NOW TYPE IT IN BIT FORM
“;14 735 000001 000150 .TYPEO: HMOvE g gs; ZERO FILL SWITCH
* -
4716 005067 000142 .TYPES: CLR i SUPRESS LERDING ZERO'S
02:; 112767 177772 000138 Move --s .PR+1 :SET COUNT
024730 010446 MOV RY,-(B) ;PUSH R4 ON STACK
024732 010546 MOV R5,-(B) ;PUSH_RS ON_STACK
024734 016605 000010 MOV 10t6),RS iGET THE DARTA X
024740 012704 025066 MOV #.PR+2 R4 {SET POINTER TO FIRST ASCII nr®
024744 105014 CLRB Q) ;CLERR F IRST BYTE
024746 000411 BR .PRF :ROTATE FIRST 8IT
024750 105014 .PRL:  CLRB (4) ;CLEAR BYTE OF CHARACTER
So4782 032767 000100 300104 BIT 100, .PR iBIT TYPING MODE?
J24760 001004 BNE . PRF :YES - SKIP @ 2 ROTATES
Je4762 00610S ROL RS ;ROTATE BIT INTO C
024764 106114 ROLB (%) iPRCK IT
024766 006105 ROL RS ROTRTE BIT INTO €
024770 106114 <OLB (43 ;PACK IT
0g¥772 006105 .PRF:  ROL RS nornrs BIT INTO €
024774 106114 ROLB (4) IT
024776 105714 1578 (4) ‘15 Tr ZERO”
025000 001402 BEQ .46 iSKIP_IN
025002 10S267 0000S6 INCE .PR iSET FI;L SWITCH
025006 106767 000052 1518 PR ;CHECK FILL SWI™CH
ogs0le 001402 BEG +b iSKIP BITSET
025014 152724 000060 BISB 20, (4)+ : MAKE INTO ASCII CHAR
02£020 105267 00004! INCB .PR+] : INC COUN
025024 001351 BNE .PRL ; REPERT
025026 022704 025066 cMP 8.PR+2,RY :EMPTY BUFFER?
g2s03e 001002 BNE +6 i SKIP IF Not
325034 112724 000060 MOVB #'0,(4)+ :LOAD 1 ZERO
025040 105014 CLRB (4) INULL TERMINATOR
025042 104402 02S0kE TYPE .PR+2 STYPE _IT
025046 012605 MOV 16)+,RS ;POP STRCK INTO RS
025050 012604 MOV (6)+,RY :POP STACK INTO RY
025052 0lebbb 000002 0OCOCH MOV 2(6),4(6) iGET RID OF
0es060 0126lE MOV "bi+. (B onrn WORD
J2508é 000002 RTI RETURN
Cesoe4  0003:2 .PP: Bukd 12 ;ccunr, SWITCH, AND OUTPUT BUFFEP




I
rv" B

0
e

FO9

Em™-RGTw MAINTE et JE MUDE DIRGNISTIC MRC1.1 30A11052) 23-JAN-78 13:38 PRLE ,4E--
J3-JAN-"8 15-3b SPOWER - FOWER DOWN AND UP ROUTINES

SBTTL SPOWER - POWER DOWN AND UP ROUTINES
:THIS 1S THE FOWER FARIL ROUTINE WHMICH WILL SAVE ALL

I THE GENERAL REGISTERS AND LUSER DEF INED REGISTERS TwEN
:WAIT FOR POWER TO GO DOWN RAND BE RESTORED.
:IF THERE ISN'T ENOUGH TIME FOR SAVING ALL THE REGISTEFS,

:THE PROGRAM WILL HWLT AT *.ILLUP®.

Y

225110 012?77 025236 000126 .POWER: MOV 8. ILLUP,3.PUVEC ;SET FOR FAST UP
0eSi1e 012777 000340 £02ice MOV 8340, 3. PUVECS+2 ;PRIO:7

025124 010046 MOV RO, -16) PPUSH RO ON STACK

025126 010146 MGV RI.-(6) :PUSH Rl ON STACK

026130 010246 MOV R2.-(6) :PUSH R2 ON STACK

025132 010346 MOV R3. -(6) :PUSH R3 ON STACK

025134 010446 MOV RY.-(6) :PUSH R4 ON STACK

025136 010546 MOV RS.-(6) ‘PUSH RS ON STACK

025140 010667 000076 MOV SP’ . SAVRE :SAVE SP

025144 012777 025154 000072 MOV 8. POWUP,d.PUVEC ;SET UP VECTOR

JeS152 000000 HALT 'WRIT FOR PF

025154 016706 003062 .POWUP: MOV .SAVRE, SP :GET SP

225160 005001 CLR R1 'WRIT LOOP FOR THE T7-

025162 005201 18: INC R1 IWAIT FOR THE INC

025164 001376 BNE 13 :0F  WORD

025166 012605 MOV (6)+,RS :POP STACK INTO RS

025170 012604 MOV (6)+.RY :POP 5TACK INTO RY

026172 012653 MOV (6)+.R3 :POP STACK INTO R3

05174 012602 "oV (6)+.R2 1POP STACK INTO R2

025176 012601 “GV (6)+.R] :POP STACK INTO Rl

0365200 012600 MOV (6)+.RO :POP STACK INTO RO

026202 012737 025110 000024 MOV 8. POWER, 3824 :SET UP THE POWER DOWN VECTOIR
025210 012737 000340 000026 MOV ¥340, 9826 1PRIO:?7

025216 104402 D2Sez2 TYPE 42 P.ASCIZ <15 «12>"POWER"

025232 000167 174054 P fULSYS :IMP 7O USER ADDRESS

n2s236 000000 JILLUP: HALY : THE POWER UP SEQUENCE WRS STARTED
Ge€ads 00aT? BR -2 ! BEFORE THE POWER DCWN WAS COMP_ETE

o25e4@ Q000caC .SRYRb: O :PUT_THE SP MERE
225244 300024 3J00C26 LPUVEC: 24,26 ; PFOWER UP JECTOR




GO9S

co-cERST =72 RSO4 “MAINTENANCE MIDE DIAGNQOSTIC MAC111l 30R(10S82) 23-JAN-78 13:38B PARLE .4t C
CERFSQC.F.. Je 2= 78 13:3b6 SRDICT - OCTAL INPUT ROUTINE
.SBTTL $RDOCT - OCTAL INPUT ROUTINE

:THIS ROUTINE CALLS RDLIN, INPUTS A LINE FROM THE T7: ANL COMJ/EFTC
SIT INTO AN OCTAL NUMBER WHICH IS THE FIRST WORD Ot "HE STAZ».

646 .RDOCT: MOV iMCVE THE PC

Jeteso

s
= {
(o]
<
m

ol (6),-(b
GeSese Cibb o4 000702 MOV 46 2( : THE PS
0552 ofglsg ooco MOV R{.-!&) ‘PUSH Rl ON STACK
025262 010246 MOV RE.-(6 :PUSH R2 ON STACK
geSee4 010346 MoV R3 -(6) :PUSH R3 ON STACK
0252bb 104412 ST ¥ ROL IN TRERD A LINE INTO INP_"
05270 005001 CLR R1 PINIT DATA WORD
0eSeze 012703 02s4°2 MOV sINPUT R3 PINIT POINTER
0eS276 112302 18 MOVB (3)+,Re :GET A BYTE
£e5300 001417 BEQ 23 :GET OUT IF ZERO
026302 122702 0000&C CMPB #'0,.R2 :CHECK FOR 0 OR GRERTER
025306 2103022 8GT 33 :ERROR - LESS THAN 3
025310 122702 00006~ CMPB 8'7.R2 :CHECK FOR 7 OR LESS
026319 002417 BLT 33 :ERROR ~ GREATER THAN ~
026316 006002 ROR R2 :GET
0258320 006002 ROR Re SINTC
025322 006002 ROR R2 :POSITION
025324 006101 ROL R :FIRST BIT
025326 006102 ROL Re iGET
253 006101 ROL RI :SECOND BIT
025332 006102 ROL Re iGET
025334 006101 ROL Rl :THIRD BIT
026336 000757 B8R 13 :LOOP
325340 010166 003012 2%: MOV RI,12(&) :SAVE THE RESULT
025344 012603 MOV (6)+,R3 :POP STACK INTO R3
026346 012602 MOV (6)+.R2 :POP STACK INTO RZ
J263s0 012601 MOV (6)+.R] :POP STACK INTO Ri
Z25352 000002 RTI :RETURN
JeC354 39%:
22€384 104402 025360 TYPE , . +2 RSZIZ “°" 15 12

g+ 33zTac 8rR VT PTRY CRGAIN




na 398

025374

025454
225456
225462
325466
325470

AL

000002
0oggeac

025472
pessie

177560
177562
000200
000177
025432
000000
025442
00001S

1727277
oooole

ltwat b MLULE CIRGNOSTIC

HOS

MRCYLll 3CA’.d%2)

23-JaN-78 13:38 PAGE

SROLIN - TTY INPUT ROUTINE
SROLIN - TTY INPUT ROUTINE

.SBTTL
: THIS ROUTINE

.ROLIN: MOV

13: MOV

29: CMP
BEQ
7518
BPL

4%:
TYPE
BR

3%: MOVB
TYPE
CMPB
BNE
CLRB
TYPE
MOV
RTI

INPJT: .BLKB

R? -(B)
sIAPUT RS
u;npur¢xs ,RS
au177sso

al177562 (5)
IEOO, S)
81727,(5)

33

~ U -
O == tR— WU
~fu~ "NA-— +
+ N - & n
- ~— ~fUms
pe) "n o
[(;] ~—

+

-
o

RUBOUT.

EET RDBRESS
{BUFFER FULL”
iYES - TYPE "7
NR T FOR

A CHARACTER
GET CHRRQCTER

:.ASCIZ "7"<1S> 12>
;2AP THE BUFFER AND LOOP
iSET UP_FOR TYPING

;ECHO 1T

CHECK FOR RETLRN

;LOOP IF NOT RETURN

ZRP RETURN (THE 15
PE I NE FEE

RES

RETURN

:TTY INPUT RRER

195

c

INPUTS R LINE TERMINARTED BY R RETURN INTO RDDRESS

: INEYL B B "G ERE 1 0rh I "RuBBEYs AHE BHRBEBCVES Bc¥by JERTIne"

:THE LINE. BUFFER OVERFLOW ERRORS LIKE A

I




bl mLow TeIn T R D TR DIWaNCSTIC MRCril 3DQ&£OSE 2€3-Jw' T3
- T L e STRAP - TRAP HANDLE

sB7TL $TRAF - TRAP HANDLEK

: TH1IS ROUTINE DECOOES TRARP CALL AND JUMPS T4 "HE WHPROPRWTE
{SUBROUTINE. THE CALL IS R "TRAP+N" WHMERE N IS A MULTIPLE ~F
;THE “SET™ MACRO WILL CREATE THE TRABLE NEEDED. 1T HAS T:
;FOLLOW THIS MACRO.

38 S S L

(o

025512 011646 .TRAP: MOV (), (6) :GET_RDDRESS OF TRAP +2
025514 162716 0COCO2 SUB le MAKE_I1T ADDRESS OF TRAP
0es620 0l76lé 00OGQC MOV 305 ) }GET TRAP INSTRGCTION
025524 062716 121137 HDD .. TRﬁ*E TRAP, (6 iGET_DATA AND MAKE IT AN OFFSE”
025530 013607 _TRP: MOV 2(6:+,PZ GO TO PROPER SUBROUTINE
925532 02433+ . SCOPE jSCOPE = TRAP4 £ 10442C
025534 024176 TYPE TYPE = TRAP+2 194402 /
025536 024706 S TYPEQ {TYPEQ = TRAP+4 104434 )
825540 024716 CTYPES ITYPES = TRAP+b 104406
025542 025250 "RDOCT 'RDOCT = TRAP+I( (104410)
025544 025366 “ROL IN 'ROLIN = TRAP+12 (1G441e
025546 025604 - CLRDK {CLRDK = TRAP+IY (10441 4
025550 025632 - MRDMD {MROMD = TRAP+1b (104416
0256552 021634 - MRCK 'MRCK = TRAP+20 (184420
025554 021604 - MRCLK IMRCLK = TRAP+22 (104422 /
025586 021576 "MRINT 'MRINT = TRAP+24 r 184424
021700 - DSCK iDSCK_ = TRAP+26 (104426
025562 021662 - MRIND IMRIND = TRAP+30 (104430
095664 021726 Y817 ixB1 = TRAP+32 (104432
025566 022126 CLKDI ICLKDI = TRAP+34 (104434,
025570 22222 CLKD2 !CLKD2 = TRAP+36 (194436
025572 023104 CLKRY iCLKRI = TRAP+40 ( 104-5C
025579 023334 CLKR2 ICLKR2 = TRAP+42 SLENNES
02876 022734 REIT !RBIT_ = TRAP+4Y 1049444
J9560C 025724 .GETSP 'GETSP = TRAP+4& 104446
528622 P57 o+ .SPR3S [6FAZ5 = TRAP+EO iG-+cC




5e5e04
Cesbie
0ese20
JeSeay
225630

025632
J2So40

025756
025782

025764

026000

C-RSO4_ “RINTENANCE MOLE DIQGN%STIC

€I 7QN-"8 13:36

012777 000540
916777 153342
005067 1533S0
005067 153346
000002
012777 000001
000002
00S067 15334&
105777 153226
100406

5267 153334
005767 153330
CO14C3
ggg;?z 000002
000207
012702 026716
062702 000442
012703 000220
000241
006142
005303
001375
000207
012767 002001
104430
104422
005367 153240
001374
022777 000400
001401
000002
062716 000002
000002
104422
104422
005067 153200
005067 1E317¢
000002

1532+

153250

1531¢2

JOS

MALY11l 30R(1052) 23-JAN-T7E€ 13:38B PHRLE (<&
- TRAF HANDLER
LCLEPR ALL DISK REGISTERS
*ZLRDk: MOV 840, QRSCS2 CLERR ALL DS¥ REG
MOV UNNun JFSCs2 :GET UNIT NUMBER
CLR MCCNT SCLEAR MARINT CLOCK COUNT
CLR MCCNT+2
RT1
.MRDMD: 29¥ #1, JRSMR :PUT DRIVE INTO MAINT MODE
WAITRY: CLR WORK -CLERR COUNTER
18: TSTB JRSCS1 ; ES RE DY
BMI K1 1 0K
INC WORK upoars COUNTER
15T WORK :DONE YET
BEQ 3% :READY oxo NOT COME UF
BR 18 TCONTINUE WRITING
2%: RDD 82, (SP) uponr: RETURN PC
33: RTS PC *RETURN
;:ROUTINE TO SHIFT COMPLETE URTA TABLE ONE BIT
:TO THE LEFT. CRRRIES BIT 15 OF ONE WORD TO BIT O OF THE MNEXT WGRC
MDATA: MOV 8 INBUF ,R2 ;GET LEFT ADDRESS OF
ADD 442 R :DATA TRBLE
MOV #220.R3 ISETUP counrsn FOR 200 WORCS
cLC :CLERR CAR
18: ROL -(R2) PSHIFT cnrn PATTERN
DEC R3 oo ALL
BNE 13 WORDS
RTS PC

:THIS ROUTINE CLOCKS MR REG TO GET A SECTOR PULSE WHICH
:CLEARS OUT REGS. AND COUNTERS

.GETSP: ngv #1025. ,REPT " SETUP COUNTER

IND i SEND INDEX PULSE TC MR REG
18: MRCLK CLock MR
DEC REPT %5 RER
BNE 18 SECT ULSE
BIT 8400, IRSMR BI6 SECTOR PULSE SET?77 /2
BEQ 2s by
RTI :NO REPORT_ERROR
2s: ADD #2, (SP) ;UPDRTE RETURN ADDR
L'y
-SPASS: MRCLK ;CLOCK PAST SECTOR PULSE
CLR MCCNT ;RESET MAINT CLOCK COUNTERS
CLR MCCNT+2




KOS

ERSC-C QH~3-RSO4 YAINTE~NWH"E MUDE DIAGNOSTIC  MACril 30A(1CS2) 23-JAN-78 13:38 PAGE 147
OD.F1: 23-JAN-"8 13:3b §TRAP - TRAP HANDLER
;ERROR TYPYXTOLTY RGOUTINE
026002 005767 176666 RSREG: TST JHUTCT SHOULD WE TrPTXT GOOD &NU BRC
006 001022 BNE 8s . .

026010 104402 026014 TYPE L +2 nscxz BAD=

26 010046 MOV BAD, - (b PUT BRAD ON STACK
026024 104404 TYPEC TYPE svncx IN OCTAL
026026 104402 026032 TYPE R .ASCIZ " GOOD="
026042 010146 MOV $00D, - &) PUT GOOD on STACK
026044  10440M TYPEO TYPE STACK IN OCTAL
026046 000402 BR 83 :TYPEOUT REGISTERS
026050 000167 000432 JMP PTDONE IGET ouT

026054 6% " "
026054 104402 026060 TYPE R RSCIZ * CS1=
026066 017746 153006 MOV JRSCS1,- b PUT JRSCSI ON STACK
026072 104404 TYPEC PTYPE STACK IN OCTAL
026074 1%: - "
026074 104402 026100 TYPE R QRSCIZ " ER=
026106 017746 153002 MOV RSER, - (6 PJT anssn ON STACK
026112 104404 TYPEO STYPE STACK IN OCTAL
026114 2s:
02bii4 104402 026120 TYPE .42 RSCI2 " Cs2="
026126 017746 152750 MOV ARSCS2, - (B) PUT JRSCS2 ON STACK
02€132 104404 TYPEO PTYPE STACK IN OCTAL
026139 (032767 000200 176532 BIT 8200, .HLTCT STYPTXT SECOND SET
026142 001076 BNE SEEC YE
026144 032767 000100 176522 8IT 8RS, .HLTCT -TYPTXT ER 7
026152 001410 BEQ 33 .no
026154 104402 026160 TYPE L +2 ASCIZ ns-
02616k 017746 152724 MOV JRSAS, -6) :PUT JRSAS ON STACK
026172 104404 TYPEO PTYPE STACK IN OCTAL
026174 032767 000020 176472 3%: BIY #BR, .HLTCT :TYPTXT BUS RSSRESS
026202 001410 BEQ '3 INO
026204 104402 026210 TYPE L +2 i RSCIZ = BA="
02621s 017746 152664 MOV JRSBA, - (B) 1PUT JRSBA ON STACK
026222 104404 TYPEO :TYPE STRCK IN OCTAL
026224 032767 000004 176442 4%: 8IT #DR, .HLTCT :TYPTXT DR 7
gee232 001410 8EQ Ss INO
026234 104402 026240 TYPE L 42 i.ASC1Z -~ DA="
026246 017746 152636 MOV JRSOA, - (B) :PUT SRSDA ON STACK
026252 104404 TYPEO STYPE STACK IN OCTAL
026254 032767 000010 176412 5%: BIT sWC, .HLTCT TYPTXT We?
026262 001410 BEQ X
026264 104402 026270 TYPE , 42 .ASCIZ " uWC="
025276 017746 152602 MOV JRSUC, - (b PUT JRSWC ON STACK
06302 104404 TYPEO STYPE STACK IN OCTAL
026304 032767 000040 176362 6%: BIT #DS, .HLTCT onxvs STATUS
026312 001475 BEQ e TDANE

0ee3ly4 134402 026320 TYPE , *e :.QSCIZ = DS=~




.o JERSD-C
ERSDO.FPIL1

Neb3eh
Qo332
o633
026340
OE&BH&

0263
026370

3eE37e

026404

s

026426
226434
026436
026450

b454

6456
026464

geb71e
eb714

CeeT e

0-RS0O4 ﬂQ'HTEHQNCC MODE DXQGN8C7IC

a17746
104404
000167
042767
032767
Q01410
104402
017746
68““8“

2767
001410

0440
1774

000000

00C200

23- JQN-’B 13:

152560
000146
000200
000240

026362
182532

ogaz2tce

TE8IE

000220

026442
152450

000204

026472
152414

488838

026530
182412
152406
15a4e4
152424
152416

0000as

152352
152342

Deee74
000042

176270

176240

17e21C

152410

000046

SEE"-

93:

10%:

119:

PTDONE:

23:

19:
39:
FUDGE:

INBUF :

MOY

R
.WORD

.BLKUW

LGS

MACYyll 3 R(&OSE) 23-JAN-78 13:38 PRGE [(4E

TRAP HANOLE
aRSDS.’xSJ
TDONE

PTDON

0200, HLTCTY
80T, . HLTCT
93

e
ﬁRSBT,—(&)
808, . HLTCT
108

+
ahsSa.-(s
MR, .H_TCT
118

.42
JRSHR, - (B)
SLA, .HLTCT

DbN
bRSLn.-(s)
8B]T1S, ONCEE
sgfré ONCEE

hccnr WORKY
ncch+a WORK2
WORK

uonxq

WORKY, - (6)

85, WORKS

WORKE
WORK2

WORKbB
WORKG , ~ (&)
WORKS
=4 3

L +2
W42, 846
3%
PC
0

300

;FUT &RSDS ON STACK
;TYPE STACK IN OCTAL
{GET oUT

:CLEAR COMMON BIT
;1YPTXT DRIVE TrPE”

ONO
.ASCIZ " DT=*
:PUT JRSDT ON STACK

YER SRt A

'#u? 55503 SN STACK
TYPE STRCK IN OCTAL
TYPTXT MN?

Q

.ASC1Z * MR="
PUT ORSMR ON STACK
TYP; ?TRCK IN OCTARL

PU? £SSLR ON STACK
:TYPE STACK IN OCTAL
{SET FORND ERROR FLRG

R CIS (}5> (12>"MAINT JLOCK COUNT *
;GET MRINY CLOCK COUNT
;CAL NUMBERS FOR DOUBLE PRECISICMH

s PUT _WORKY ON STACK
*TYPE STACK IN OCTAL - SUPRESS

;PUT _WORKE ON STARCK
:TYPE STRCK IN OCTAL - SUPRESS

Z <15 «cla»
2

; THIS WORD IS INSERTED TO INSURE INBUF

‘STARTS ON BOUNDARRY OF 4,10 SEE RIDS PR#250J7.

Y
L]
[a)

L
e
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cERSDD.P{! 23-JAN-78 13:36

02rsle 88888?

RH70-RSOY MAINTENANCE MODE OIAGNOSTIC

MAQs

MACil1l 30A(1052)

STRAP - TRAP HANDLER

QUTBUF : .Ehsu
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NOS

23-JAN-78

cc-cERSU-D RM;0-RSO4 MAINTENANCE MODE DIAGNOSTIC  MACYL1l 30R(10S52)

CERSDD.PL1 23-J6N-78 13:36 SYMBCL TRBLE

ROE ¥ 020414 DRY = 0920200 LSTWC 023474 MRT2R
RS - 000100 DS = 000040 MCCNT 001174 MRT2B
RTA = 100000 DSCK = 104426 MOATA 025876 MRT2C
BR = 00002 oT = 000e40 MPRO = 172100 MRT3
8ARD - 7000000 DvNuUM 002016 MR = 000220 MRTY
B8Rl = Q00010 ER = 000002 MRACE  020l?4 MRTH4A
BEGIN  0Ql234 ERR = 040000 MRCAL 023404 MRTYB
BEGINI 232 ERRORS 001002 MRCILF 006526 MRTHYC
BEGING eco £1910 022716 MRCK = 104420 MRT4YD
BELL = 000007 E1915 022725 MRCLK = 104422 MRTHE
BITBA 004520 El192 02270¢c MRCRC 014324 MRTYF
BITCSe OO4404 £197 022710 MRCRC1 014530 MRTHG
BITST 004332 €c410 022655 MRCRC2 014604 MRVR
BITWC 004450 Ec4l2 022664 MRCRC3 014706 MRVRR
BITO = 000001 Ee4lS 022673 MRCRCY 015066 MRVR]
BITI = 00 Ea4e 022633 MRCRCS 015132 MRVRe
BI1T10 = 002000 Eo4S 022641 MRDCK 015204 MRWCK
BITi. = 004000 Eo47 022647 MROCK1 015410 MRUWCK ]
BITle = 010000 E3010 022606 MRDCKE2 015464 MRUCK2
BIT13 = 020000 £3012 022615 MRDCK3 015566 MRWCKI
BITl4 = D400 E3015 (0226eH4 MRDCKY 015746 MRUWCKY
BIT1S = 100000 E302 022564 MRDCKS 016012 MRUWCKS
BIT2 = 000004 E30S 022572 MROMD = 104416 MRWRT
8113 = 000010 £307 022600 MRDSEL 011232 MRWRT |
8IT4 = 000020 FILCHR 001014 MRD3 013040 MRWRT2
81715 = 000040 FLRG2 001144 MROY 013240 MRUWRT3
BITle = 000100 FLOTBA 003442 MROS 013304 MRWR 1
Bl17 = 0002 FLOTDA 003742 MRD6 013342 MULSYS
BIT8 = 000400 FLOTWC 003602 MREX 017206 MULTII
BIT9 = 1 FUDGE 026714 MREX1 017402

CALRTB 023346 GENCRC 0235S2 MREX2 017456 NED
CHCKDV 002236 GETSP = 104446 MREX3 017542 NEDDON
CHG Q21460 GOOD =x000001} MRIFT 0léleb NNDD
CLKCNT 001206 HLT = 104000 MRILF 006310 NOMI
CLKD! = 104434 HLTADR 001012 MRIND = 104430 NOMI1
CLKD2 = 104436 IADONE 016542 MRINT = 104424 NOPERR
CLKR1 = 104440 ICNT 0100 MRLF 1 006334 NOWEV
CLKR2 = 104442 E = 000100 MRLF2 006346 NOWGO
CLQODK 023114 ILFOON 007030 MRLF3 006746 NOWQD
CLRDK = 10441Y4 INBIT 001210 MROP 007032 ONCEE
CRCTAB (022424 INBUF 026716 MROPER 007222 OR
CRCTYP (022314 INFTST (021224 MROPI 016544 OUTBUF
CRCWD 023530 INPUT 025472 MROPIA 016736 PCNT
CS1 = 000001 INT 004700 MRPAR 017060 PGE
cse = 000200 INTDON 004770 MRRD 012472 PGTRAP
DA = 000004 INTMR 020120 MRRD1 olgbee PIP
DRO = 001000 INTMR]I 020170 MRRD2 012736 PS

DB = 00021 IR = 000100 MRRT1 010012 PSW
DCK = 100000 LA = 000204 MRSRC 007746 PTDONE
DISPLR= 177570 LRD 001010 MRSRCH 007564 Q¢C

OLT = 100000 L87 = 002000 MRTIME 004772 RBIT
DONE 021230 LSTEV 001146 MRTIM1 005040 RDLIN
OONEE 0ge412 LSTOD 0011s0 MRTZ 00S116 RDOCT
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R R it i i i I e I T NP RSP
DA TWHANOWHMD WO VWO U U U N

.ot wm L BT e M InTENRE WOUE SIRG_ 2T “ac .. 306308 33-0= Tx (2 38 -k
f o £ c - | 3 SYMBOL ~~B.t

.o QLIvTE STk  CJ552Y Y5"63 Ja2CiTe \\OR pe4.5&
Tl % *S73” TSTeH 020476 ZERCMNE CQO4STC
“vie TSTH 003170 517 SENDRD 0elev4
LT3 VJ3635 YST40y 007020 TTRGG  DO2HEY : 021304
Tl 20 TSTH] 007220 TYPEe = 109402 = D3G3le6
118 00379C TST42 007562 TYPEO = 104404 CLKDI 0e22iek
rxg 833772 TSTY3 Q07744 TYPES = 104406 CLKDZ2 0Beeeee
T} 16 75744 010302 UNC 001164 CLKR] 023104
12 885662 TSTYS  ClCu4e6 UNITSV Q01162 CLKRZ2 523334
T 080 15T46 010642 001160 CLRDK

T 204102 TST47 011014 WAITRY (PS64e DSCK 021700
) 124 1675 803ei6 WC = QUOOLC GETSP 572
M 1 TSTS0 011230 WCE = 0O4000C HLT 4526
7 c0e TST1S1 pl1s4e HWCRC 001200 HLTCT 024674
T 88:5;“ TSTS2 012470 WK1E poiele ILLUP (025236
’ e TST63 013456 HORK 001214 KIT W OIS
T D0O4330 76784  Ci431M4 WORKC  0Cl21b MRCK 021634
T 0C3076 75758 018174 WORK | 0c12239 MRCLK 021604
130 004402 75756 glbley WORK 2 00leec MRCMD 025632
T Y446 TSTS? 0i6344 WORK3 001224 MRIND 021bbk2
7 *g;& TSTe 003356 wORKY  00la2e MRINT 021576
T NONS7C ISTe0  0lBS4e WOPKS 001230 .OVER  (Ce4s0e
T34  00%e? TSTE] 0170%6 WORKE 001222 .POWER 0@5110
1238 0Qu?~ 1ST62 017176 ¥BIT = 104432 .POWUP 02515~
RBE. DANsl6 002z

ERRORE DETECTED: O
CERS CERSDD.SEQ/NL : SEQ=CERSDUD. 5ML ,CERSDD.P1L
SN P TREE ToC e L eidbnpec oD 3 :

RUN-TIME RAT]2: SES.27=20.
IORE USED:  g.¥ ‘41 PRGES,
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