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l .- ABSTRACT

Discless is a test of the DF32 disc logic and its computer interface. This program does not

test the disc, nor associated analog interface circuits.

I

(The disc is not needed for these routines; if the disc is connected, the disc motor should be

turned off. For a complete test of the disc system, use DF32 Disc Data Test.)

2. REQUIREMENTS

2.l Equipment

Standard PDP-8/l Computer

DF32 Disc Logic

Light Card (for testing tracl< selector)

2 . 2 Storage

The program occupies most of memory from address lOO to 3400 and locations 0, l and 2 .

3. LOADING PROCEDURES

Procedures of normal binary tapes should be followed.

4. STARTING PROCEDURE

For normal operation all switches should be down.

4.l Starting Address

The starting address for DF32 DISCLESS is 100.

Special Address

76 Start for abnormal Print Out check

IOl Start of Register Test

102 Start of shift, interrupt, error

103 DISC Memory Address Test SR=Address

104 DISC and Computer Extended Address Test SR=Address

l05 DISC Data Memory Buffer SR=Data

l06 Scope Loop SAD "FF"
'

107
, Sc0pe Loop SAP Pulse

ITO , Scope LOOp ADC "FF”

lll Scope Loop SDP Pulse

”2 Scope Loop DEP Pulse



H3 Scope Loop TCR "FF"

H4 Scope Loop IOT 66XX, SR==XX

llS
’

Scope Loop Light Box AC 8, 9, TO and ll=Tracl<

4.2 . Program and/or Operator Action

Turn disc motor off

Load Discless into memory

Select EMO (DISC ZERO) (All other units to off)

Write Inhibit Switches off {a OfEtEfiTEK/E’IW'? wild. Ga _M24W7'

Connect Light Card if tracks are to be tested (not necessary for test)

Set the Switch Register to? 100

Load address

Set the SWITCH REGISTER to all zero (down)

Press START

Program will run; it the lightcard is used, lights will light from o to 178 in sequence and the

program will loop upon completion.

5.
'

OPERATING PROCEDURE

5.l Operational Switch Settings

SWO UP Delete Print Out

SWl UP Halt After Error

SW2. . UP Sub Test Scope Loot)
SW3 - UP Do not Exit Section

,

SW4 UP Delete Light Box

There are three basic sections to loop an Interface test, Register test, Shift and Errors test.

When an error is detected and it is necessary to scope it, place SWl UP to halt on the error,

then SW2 UP to loop on it, then SWO UP to delete printouts.

6. ERRORS

Logic hardware malfunctions detected by the program result in a type out, and a halt if SW2

is UP.

(If the light card is used, operator observance is necessary to detect an error.)



6.1

if 5:99.01 «8/

ATLWU “Vi? FAIL-,-
f '5

3 0’,

Error Halts and Description

19,? m: .2; A». 5“"?

Address Tog
’

Function Tested Good (AC)

603 START KEY CL(TRC) 0000

611 DSAC, 0—9AC 0000

615 START KEY CL(ADC) 0000

622 START KEY CL(EMA) 0000

627 START KEY CL(EA) .0000
641 DOES WC BREAK 0000

641 DOES WC BREAK 0000

645 DOES-CA BREAK 0000

654 0MAW, 0 ———>AC 0000

663 DMAR, 0-—>AC 0000

670 DMAC NOT SKIP 0000

676 DMAC, 0 -—>AC 0000

704 NO DRL STATUS 0000

712 NO NED STATUS 0000

723 NO FLAG AFTER WRITE 0000

726 NO FLAG AFTER WRITE 0000

740 ADDRESS ACCEPT CL(DBR) 0000

740 ADDRESS ACCEPT CL(DBR) 0000

744 ADDRESS ACCEPT CL(DBR) 0000

1010 NO FLAG AFTER READ 0000

1013 NO FLAG AFTER READ 0000

1023 DISC EXT. ADDRESS = 0 0000

1027 COMPUTER EXT. ADDRESS 2 0 0000

1027 COMPUTER EXT. ADDRESS = 0 0000

i104?“ NO SYNC (PSM) 0000

1050 NO PARITY STATUS 0000

1205 SEL ERRORSTATUS 0000

1214 NO WLO (LOWER) 0000

1225 NO WLO (UPPER) 0100

1234 EM3 RAISE NEX 3000

1243 EM2 RAISE NEX 2000

1252 EM1 RAISE NEX 1000

1267 DISC EXT. ADDRESS 2 SEVEN 3700

1267 DISC EXT. ADDRESS = SEVEN 3700

1303 COMPUTER EXT. ADDRESS 0070

1303 COMPUTER EXT. ADDRESS 0070

1310 SKIP ON NO ERROR (READ) 0000

*3f1327 NO INTERRUPT 0000

1405 SKIP ON DFSE (READ) 0000

1413 SKIP ON DFSE (WRITE) 0402

1420 SKIP ON DFSE (WRITE) 0000

1504 RAISE (NED) STATUS 7002

1522 INTERRUPT ON (NED) 3000

*valight cord is used (Sync) switch should be off.

{IF #0 . L14 HT (3/180 ’IHeu 7mg MILL. flLél/fl‘y’s FAIL.

alarms-.52. THIS 3 »

,

'

Bod (AC)

‘ifl/A
7777

ifl/A_

N/A
ifl/A.
7777

XXXX

7777

7777

7777

TQ/A.
7777

0004

0002

N/A
N/A
0mm

xxxx

xxxx
N/A
N/A
xxoo

0070

00x0

400x

0001

N/A

N/A

ru/Ai

rfl/A.

ru/A

Iu/A.
0000

xx00

0000

00x0

IV/A.
ru/A

Iv/A

N/A

N/A

7000

N/A

Correc‘rive Action

A15/8S/819/820

818/022
Bio/85/819/818
A21/BS/819/see 1023

A21/85/819/see 1023

829/A13/C15/C18/022
829/A13
C18 pin K

818

821/010/022
BKVN?
821

020/A13
822/C20/818/820/
018/019

A19/822/A15
A19/822/A15

A13/829

A13/829 .

A13/829
A19

A19

84/81/82/83
C0/23

827/020

818/018/A30
A12/815

818/019/018/C20

A17/A12/C20/CHECK
WLO SWITCHES

SAME AS ABOVE

018/019/818/A30
019/82

019/81
CD/23

81/82/83/84
C0/23

020/827

BZO/CZO/AZO/BS/BZé
020/822/A15

BZé/DIODE ON EM

SELECT SWITCH

BZé/DIODE ON EM

SELECT SWITCH

BZé/DIODE ON EM

SELECT SWITCH

822/818/C20_

020/822



Address Tag

1534

1551

1616

1616

1616

1616

1616

1616

1616

1636

1636

1636

1636

1636

1663

1663

1663

1663

1663

1663

1663

2223

2223

2223

2244

2261

2301

2310

2341

2341

2341

2430

2462

2515

2617

2632

2635

2641

2653

2675

2675

2705

Function Tested

CL PAR FF

WILL (NED) SET (TRC)
DMA TEST

DMABHSOA

DMABHS23

DMABHS46

DMABHSéfl

DMABHS&9

0M48ns1311
EMA TEST

EAAA.8111

EMABHSL3

EM48nS46
EA BITS 6,7,8
DMB TEST

DMBBHSOA

DM88n523

DM88HS46

DM88HS6J

DM88HS39

DM88nS1011
SHWTDMA

SHIFT DMA

SHIFT DMA

SHIFT DMA

SHIFT DMA

SHIFT DMA

SKIP ON (ADC)
SHIFT DAAB

SHIFT DMB

SHIFT DMB

SHIFT DMB

SHIFT DMB

SHIFT DMB

SHIFT DMA

RAJSE(DRL)STATUS

SKIP ON DRL

WILL (DEP) SET (TRC)
INTERRUPT ON TRC

TRACK COUNTER (EMA)
TRACK COUNTER (EMA)
TRACK COUNTER (EMA)

Good (AC)

3000

7002

0000

XX00

XXOO

XX00

XX00

XXXX
XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

1252

1252.
1252

6525

7252

5525

N/A
7777

7777

7777

4000

5252

2525

5777

0004

0004

N/A

N/A
3702

3702

0000

Bad (AC)

N/A

N/A
XXXX

xx00'
XXOO

XXOO

XX00

ALL

0 to 5

6t011

XXXX

XXXX

XXXX

XXXX

XXXX

XXXX

2525

XX52

12XX

XXXX

XXXX

XXXX

N/A

ALI

XX77

77XX

XXXX

XXXX‘

XXX X

7777

0000

0004

N/A

N/A

0000

. XX00

XX00

‘

Corrective Action

‘

A20

419/415/819/824

c022/CD24/85
86/812

87/812

88/812

89/813

810/813

811/813

BI/B4’

82/84

83/84

827/020 ‘

81 9/41 7/422/81 7/421
823

824

423/823

424/823

425/823

426/824

427/824

428/824

A29/BS/BI7/A16/A15/
830

B@@Z@8

B9/BIO/BH
SAME AS 2223

SAME AS 2223

SAME AS 2223

816/417/815/818
418/421/417

423/424/425/823

426/427/428/824
SAME AS 2341

SAME AS 2341

SAME AS 2341

814/815
020/413
C20

A19

020

816/819/823

81/82/83



DISK 0 (EMO) SELECTED, EMO WLO "ON"

NO LIGHTS

2nd & 4th FOUR

ist & 3rd FOUR

TKO, 10

TKI, 11

TK2, 12

TK3, 13

TK4, 14

TK5, 15

TK6,16

TK7, 17

nghr Cord Test

A6/A7

A5/A20/A1 9

A6/A20/A17/A21/
321/325
A3

A3

A3

A3

A2

A2

A2

A2

Printouts‘ created by abnormal switch conditions.

(This test should not be made until program runs in normal.) (Starting Address = 76)

LOWER WRITE LOCK ”ON"

Address Tag AC

1214 0000

1420 0000

UPPER WRITE LOCK "ON"

1225 0100

1413 0402

SYNC SWITCH ON LIGHT CARD ”ON"

1043 4000

All switches Normal Except

EM OFF EM] EM2 EM3

0712 0712 0712 0712

0744 0744 0744 0744

1043 1043 1043 1043

1205 1205 1205 1205

1214 1214 1214 1214

1225 1225 1225 1225

1234

1243

1252

1327 1327 1327 1327

1413 1413 1413 1413

1420 1420 1420 1420

1551 1551 1551 1551

2223 2223 2223 2223

Function Tested If No Print Out

,

WRITE LOCK OFF A17/A12/C20
SKIP ON NO ERROR

-

C20

WRITE LOCK OFF

SKIP ON NO ERROR

NO SYNC, NO DISC A30

Function Tested55; If No Print Out

0002 NO NED STATUS D19

0001 ADDRESS ACCEPT (0 BER)
‘-

A13/329
4002 NO SYNC UNIT SELECTS

SW. .

1000 SELECT ERROR STATUS C20/B18
1000 NO WLO A12/A17/C20
1100 NO WLO A12/A17/C20
3002 EM3 RAISE NEX D19

2002 EM2 RAISE NEX D19

1002 EM1 RAISE NEX D19

0000 NO INTERRUPT D20

4405 SKIP ON NO ERROR C20/A13

0000 SKIP ON NO ERROR C20/A13/
x005 (NED) SET (TRC)
2525 SHIFT DMA B17/D18



EM OFF EM}
‘

EMZ EMS AC

‘

Function Tested IF NO Print Our

2244 2244 2244 2244 5252 SHIFT DMA 817/018
2261 2261 2261 2261 5252 SHIFT DMA Bl7/D18
2301 2301 2301 2301 5252 SHIFT DMA 317/018
2310 2310 2310 2310 0000 SKIP ON ADC A17/B18
2430 2430 2430 2430 0000 SHIFT DMB A17/A21
2462 2462 2462 2462 2525 SHIFT DMB A17/A21
2617 2617 2617 2617 7777 SHIFT DMB A17/A21
2632 2632 2632 2632 0000 URL STATUS A17/81 7/A29
2635 2635 2635 2635 0000 SKIP ON (DRL) A17/B17/A29
2641 2641 2641 2641 0000 (DEP) SET (TRC) A19

0622 0622 0622 0622 0100 CL STATUS REQ

6.2 'Error Recovery

Press CONTINUE, or restart at TOO.

7. MISCELLANEOUS

An extra IOT maintenance package has been incorporated in the design of the logic. While

this IOT package is not needed tor'operational use of the disc, it must be in it Discless is to run.

(Coded to 663X)

663] =TAS=TTA 6632=TT B 6634=D BR

ommflflqmw 5“,ch M 1,1 4.5:: .934 .334: .115“; j“
751;» L97 {av bygfzjam

8. PROGRAM DESCRIPTION

8.] Discussion

Discless is an incremental testofithe DF32 Disc Logic. Starting with basic conditions, such

as, "Does START key clear the error and done logic? Can all control flip-flops be set and cleared and

can all registers be set and cleared? Will the track counter increment, will all register shift data?

Does the Data break work, can we raise an interrupt, check for all statUs bits, such as write lock out

and non-existent disc?‘I With the use of the light card, test for correct track selection.



There is a chain of flip-flops which must be working if these tests are to pass.

I I I

I I I

I . LIGHT

l

' '

figf CARD
I '. TEST

I I l

I I- I

I I . SKH’

I I I
ON

TTA -—--—>I
ADC _ TRC DONE

I A80 SAD I FF I FF

I FF FF , ,
TTB ———-a~ ,

I

: l
' '

DRL

POWER
' '

CLEAR
'

T0 '
TO

I
TO muse

AND I snwr I snwr I AN INTERRUPT
STATIC I DMA

I OMB I
'

CHECKS
I ' ‘

Each disc has I610 tracks, in order to verify the correct track selection a light cardgindica- ,

tor is needed. This card is inserted into location A5. With the program running, the lights on the card

should rotate from 0 to I610 each pass of the program. (If the light card is not used it will not affect

the operation of the test. There is a switch on the card that simulates the photo cell on disc.)

If this test runs and the "abnormal" switch settings on the disc hardware are used to create

printouts and the preper one occurs, then any Failure that occurs using the DF32 Data Disc Test should

be located on the heads, R/W amplifiers, the disc or associated analog circuits.

9. PROGRAM DESCRIPTION

IO. LISTING



tXPUNUE

/MtMORY REFERtNUE INSTRUCIIUNS

ANU=odafl

TAU=1flDB

lat=2wmu

UUA=SDDD

JMS=4®UU

JMP=5UUM

lUl=bvvw

UPR=7wflu

/MluHUINSIRUCIIUNS

NUP=7023

CLA=726fl
CLL=71MU

UMA=IM4M

CML=702U

HAH=791U

RIH:7m12

HAL=7wH4

HIL=7006

1AC=70M1

SMA=750w

5tA=744n

SHA=7510

SNA=745B

5NL37423

:th743w

SKP=7416

05H=74w4

HLI=7432

/UUMBINtD MICHOINSTRUCYIONE

C1A:7Z41

LAS=7o®4

SIA=724U

SIL=7120

uLK=72M4

./PHUUHAH 1NTLHRUP1

IUN=6A21

luf=bn£2

Puf=bd22

HHd=bd12

/1LLLrYPL KEYdOARU/HEAJtR

Kbk=6331

KUC=6632

KH5=bfl34

KHd=O$3b

/TtLLTYPE TELtPHINTLR/DUNLH

Tjkzéfi41
rckzou42

IHC=6n44

TL5=6w46

lelAB’

PAUSL

/UIblTAL b-lB-U

/MtbSAGh lYpL‘UUT

/UALL WITH A JMS MLSAUL

lwllH DATA FOLLUHIKU

/RL1URN FOLLOWING END Of MtbSAGt



3565

3564

3J6:

3560

3é6/

3J70

3571

3072

367a

3674

3679

3676

3677

5400

3401

5402

3405

3404

3403

540b

6407

3410

3411

3412

3415

3414

341:

3416

341/

6420

5000

4000

0600

1000

3051

6600

003/

7/51

7750

3034

3044

3024

301/

3016

3000

0006

0080

0000

0006

@000

@000

@003

0000

0601

000%

@060

@000

@000

0000

@000

0000

>0000

0060

3000

PAUL

/CONSTANTS
UMAH=6603 /LOAD AND SIAHI RtAU

TIA=6631

TIB=6632

MUP=6634

UBH=6634

DCMAabbal /ULLAH MAR: PHIIY. UONE fLAG

UCtA=6611 ICLLAH tXI ADURtSS HLBISTLRS

USAC=O612' ICLLAH AC SKIP UN AUC

UMAw=0605 /LOAU AND SIAHT wHIIE

DtAL=6615 /LOAn EXTtNULU AUuRtss

ULAC=6616 IHEAD EXTtNUtU AUURLSS

UFSt=6621 /SKIP ON NU tHHUR

DrSC=6622 /SK1P 0N FLAU

UNAc=6626| IREAD DISK AUUHLSb

xx=/402 /

wc=/750

IACw=7751

CACw=1ACN

KA: fl

HADU. 0 /1Auw-1 FUH HH1|E

HAUU; 0 /1ACN-1 FUR HLAU

CIC. 0

AC: G /SAVE AC

TKAUD. 0
-

LRRUSK. Z IUISK EHHUH AUUHESS

LRRIK, 0 /UISK TRACK LHHUP AUUHESS

NUM. 1 ,

UTA. 0

CTU. 0

WURUln 0

WUHUZv Z .

BA: 0 /5AU ADURtSS

GA. 0 IUOUD AUDHESS

BU: E /BAU UAIA

GU. 0 IbDUU UATA

PAGt

OUTUUFa Q

PAUt

INdUF.
'

0



@U7b

@m77

0100

@1W1

@102

Blwé

@104

01m:

leo

Mlfi/

011%

@111

@112

Wild

@114

@112

@110

911/

@120

9121

M122

0126

@124

@125

m120

M15/
@160

@161

@162

@165

0164

$169

@166

@16/

@170

@171

0172

M175

U174

M175

M176

M171

5124

4116

5/7]

5770
5/7:

5774

5776

5/72

5/71

5773

5/6/

5/60

5/67

5/64

5/63

b/ba

74w2

1161

3/66

1161

6/5/

bblb

66W:

66%:

5103

2620

3115

vao

323/

3224

3221

3210

321$

321%

3229

32mm

ZWMI

2w11

Zwb:

1471

1421

Béflv

*70

/JUMPING OFF FOH

/

$82:

RCUTthS

/FOH ABNOHMAL TLSIJMP Sb2+6

JMS $82 /55’£~THANCL ADUHLSb

JMP BLGIN /STARI bR TtSI

JMP RTEST /thI:TLR TtSI

JMP UNA leIFT ItST

JMP SHDMA /UISC MLMURY ADUHLSb

JMP SHEMA /LXI MLMOHY AUDHtSS

JMP SwDMB lulsc MtMURY flursz

JMP SA ISAU FF

JMP SB /SAP PLLSL

JMP SC /AUC "FF"

JMP so /SUP PLLSL

JMP St /UEP PLLSL

JMP SF llRu "FF"

JMP Sb /IOl ocxx 59 = xx .

4MP SH /LIUHT 50x 5H d TU 11 = THALK"

XX

TAD (NOP

DCA SIALL+2

TAD (NOP

DCA Sbl

JMP I 582

UMAN

‘UMAN /ULLAfiNURU UOUNI

JMP 166

10



0200

@2Wl

0292

U2Md

uznq
020?

@206

”20/

B212

B211

U212

B213

U214

M219

6216

021/

@220

6221

M222

922$

2224

£225

@226

@227

2236

M231

0232

223$

W234

2233

@236

023/

B24fl

M241

M242

224$

@244

2245

M440

2241

amuw

724E

12%M

3010

1410

5210

1210

/Wl2

7912

7012

421/

1210

421/

5224

dflmb

fi2kd.

M256

749g

541p
1251

/5€U

523%

1252

5246

1255

744d

5239

1254

5246

129:

I442

5242

125b

5246

125/

6246

‘6U4l

5444

lZWd

561/

/CUUE(DZ)

{200

MtSAGt,

TAD MLSAGL

MSHbHI»

TYPtCH.

MFP;

8

CLA

DCA

TAD

OCA

TAD

HTH
RTR

RTR

JMS

TAD

JMS

JMP

d

6

AND
SNA

JMP

TAD

SMA
JMP

TAU

JMP

TAD

SKA

JMP

TAD

-JMP

IAD

32A

JMP

TAD

4MP

TAD

TLS

IsF

JMP

CLA

JMP

CMA

lb

I 16

MbRUkI

MSRurI

TYPtCH

MSRGFT

TYPtCH

MLSACL*4

MAsmz

I 10

M4@

.+3

Céqw

MIP

Md

.*3

C212

MIP

M2

.+3

cal:

MTP

C24:

.—1

I TYFLCH

11

/5£! C(Ac)=-1

/AUU LOUAllUN

/AUIU'INULX thlSIILR

/+E|CH rims: wOHD

/SAVL ll

/HolAlt 0 axis HIUHI

/YYP£ ll

/uEI UAlA AbAlN

IIYPL HleT HAL?

/UONT1NUt

ITLMPUHAHY :IURALt

/|YPE CHANALItH 1N U(AC)o-11

/18 II LNU U? MLSSAbL?

/Y£b: LXI!

/bUdTHAUT 4v

/<4v?

/NU

/YEb: AUU awn

/IO CUUtb <42

/5UDTHAUT J

/IS I! ttHU:

/ND

/YEb:

/L1NE‘FLtU

/SUUTHAU1 2

IIS 1! tLHUK

/NU

/YE:: CUUL 49 15
’

IUAHRlAbt-HtIURN (21b)

/ADU 2mm IU U1HLHS >4w

/IRANSM1T UHAHALTLH

ldAlT FUH rLAb

/NUI StI YL!

litl: CLtAH L(AU)

/HL1UHN

CUUL 4d 1:

(212)



”25%

8&51

3252

flZSJ

0254

0£5D

9250

925/

UE7/

774m

@540

7/79

W212

7/76

@215

M243

ICONSTANTS

MASK77. 77

M4m. ~40

C64n. 540
Md: ’6

C212. 212

M2’ '2

C215. 215
0243. 245

12



GNOS
swap

snow

smou

sue»

smou

smoo

smo\

anus

Emu»

SNVN

smug

snub

smuu

smuo

smwx

Guac

8&3»

susm

Boga

su®¢

sosu

$050

803\

saws

SQHH

sown

snub

so»;

SQHU

suwo

suw\

sums

sump

80mm

some

Gama

SQNU

sowo

sumx

sous

soup.
suum

suuu

Gama

sumv

some

sum»

Subs

Sobp

suam

8050

son»

snub

some

suuu

some

soux

Vbsm

mass

V533

Vmas

H006

mmo\

mews

sacs

SNNN

mmoo

Hoax

SUV»

wags

Hoo\

suuo

uabp

Hoo\

suuu

uuam

woo\

SQNb

uuau

pubm

VHHN

yawn

Hana

VSHN

VSHS

Ho»;

moan

mmos

ANNE

Hubm

moo\

Hubw

use»

usao

Hubs

Hun»

uuau

mwoa

umwc

page

moo\

Home

“mus

mmos

mean

5365

@838

$653

$388

@308

smum

vase

Exes

saws

SSEN

mHXH <.

7CU

ZCU

Orb

abO

CC»

LZU

‘5

meq<+Hm

LSD

a»:

:26

on»

fl»:

>ZC

on»

«yo

>20

cc>

apo

>20

CC>

a>c

Ian

zbn

Abs

Ian

I>r

«be

00>

Hmm

Lzm

Abs

:0»

Hrs

Ipr

mar

are

a>c

cn>

Hmm

Lzm

H>C

Ln»

ape

00>

Hum

LXU

3>mx>.

3>U7mu

meZC .

ZDUIC.

0308

n>cmm

n>cr

Ira

H Lab

.+~

H .+m

meq<+u

H uHxH<+u

Hausu

z>mxp

H mefi<+u

Hast

z>mzm

H meH<+u

Hausa

z>mxn

H me_<+u

stss

Rpmzo

zpmxn
arr

3>mxo

z>mxc+H

3>W20

mea<

meH<+Hc

Epwzn

H mefi<+w

3>mzw

z>mI>

Z>MAD+H

mezc

me4<

mea<+Ha

Ipmxo

H mea<+u

Hmeq<+Hm

meq<+H6
mea<l
H meH<.

$5.528

\chxw HzHH zwx. .sz

\>CCZqu CT CTFIbzc

\pcczrmu CT :thpzc

\CIpchzc IFTFIVZCW HIV

\bn Hatnx>zcv

\sssx

\pn “Ctrxpch

\ssxs

\pn Hcrrr>ch

\Exus

\bc Hathhch

\xsas

\5x58.

\5x33 1am sex:

\xsxe

\Xbxa raw axsx

\szv chx>Cw

\HZCIWZWZH 7c: uch>cw

\THZC wHOI>Cm >CCIFUM

\oxox

\MaCIP CUFIDZC >m UIFCHTHFC

\Ecxs

\bbxs aru,sxss

\sxus+sesxusxex

\uxsx+0505u0xox

\Hmzt chzbcw

\Hzcxr3w2_ Tex uqcxpcn

\szo m.cx>cm >ccxwuu

\OXOX
\chxw cnwxpzc pm UIWCH+HFC

\Iucmn 2mrnHzc
.,

\HZCLPKFZH 701 IFHCIZ

.\;w_czz

Hm



040%

M4Ml

@4M2

040$

U404

04BD

U460

M4H7

@41M

U411

M412

U416

U414

@419

U416

041/

quw

W421

U422

U423

M424

”4??

M426

0427

@43b

M451

@43d

0436

7492

4/7/

bde

4/75'

@456

0411

@412

47/:

4545

OUOM

owom

410130

4770

3404

@422

M426

4/75

4646

6866

owbo

awwo

7664

@374

7bbb

504$

11/6

7402

Sbwo

/PH1NT 0U]

/HOUTth

/ANU CONTtNTS Of

/XXXX XXXX —~--

ERAUD. XX

JMS IPRINI

IUP

JMS SIXTY
EHAUD

.+4

.+4

JMS MESAGE

4543

6060

0069

400w

JMS SIXTY

AC

.+4

.+4

'JMS MESAGL

4&48

bde

bflbfl

HUME

LAS

AND (ZQDZ

SNAZCLA

JMP I ERAUD

TAU AC

HLT

JMF I ERAUD

ROUTINLS

10 PRINT CUT FAILING TtSI AUUthS

ACURLSb (AC)

/ADURLSS

/CONTLN1S 0% Ab

/AC

14



M434

M435

M436

M43/

M44M

M441

M44a

M446

M444

M445

M446

M441

M45M

M451

M452

M456

M454

M455

M456

M45/

M46M

M461

M462

M466

M464

M465

M466

M467

M47M

M471

M472

M475

M474

M475

M476

M47/

7402

477/

4776

M434

M444

M445

4/75

4546

6M6M

6M6M

MMMM

4776

542M

M466

M464

4776

641/

M46/

M4/M

4/75

4M4u

M/M4

4M4M

6M6M

6M60

4MUZ

M44M

6M6M

6M63

MMMM

76M4

M574

765M

741M

74Ma

5654.

ICUMPARISUN ERROR PRINT OUT

lbUXXXX BDXXXX

UAUUOM. XX

JMS IPRINI

JMS leIY
BADCOM

.+4

.+4

JMS MESAGt

4546
‘

6M6“

6Méfl

JMMM

JMS SIXTY

MU

-+12

-+12

JMS SIXTY

BU

~,+12
.+12

JMS MtSAGt

4M4M

U734

4M4M

6M6M

6MbM

4002

M44M

606M

6M6M

MMMM

LAS

AND (ZMMM

SNAICLA

SKP

'HLT.

JMP I BADCQM

/UOUD

/oAU

/CRLF

/BOUU DATA

76AM UAIA

ltXlI

15



0300

0301

0302

0306

0304

0303

0306

030/

0310

0311

0312

0315

0314

0313

0316

031/

0320

0321

0322

0323

0324

0323

0326

032/

0330

0331

033d

0363

0364

0333

0336

035/

0340

0341

0342

g34é

7402

4/7/

4/70

0300

0310

0311

4/73

434d

6065

6060

00MB

4/76

3410

032/

.0356

4/76

5413

0355

03$4

4/73

4040

0/01

4040

6060

6060

4000

0140

6060

6060

0000

7604

05/4.'

1630

7410

740d

b/gw

UAUADU: XX

JMS IPHINI

JMS SIXTY
bADADU

9*4

0+4

JMS MLSAGL

4945

6060

6060

0000

JMS SIXTY
GA

.+12

.+12

JMS SIXTY

dA

.+12

.+12

JMS MLSAGt

4u4w

0701

4040

6060

6060

4022

0140

6060

6060

0000

LAS

AND (2600

SNAICLA

SKP

HLT

JMP I dADADd

16



@944

@976

@974

0975

M976

UD7/

Qbflfl

MOMl

0602

QOWJ

@6@4

06$:

Mono

069/

@610

@611

0612

6616

M614

M619

0616

@617

0620

@621

@622

@626

@624

@625

@626

062/

UUEW

3404

200%

@260

026%

3124

6622

7416

477/

4776

7246

6618

7UWB

744%

4/7/

4776

661d

7416

4/7/

4/76

6614

M673

7446

477/

4/76

6614

@674

7446

4/77

4/76

PAUSLM

/PUP‘8 INIERFACE TEST NU Ule

/EME SHOULD BE SELECTED

PAGE 3

HMXb 6/6/6/

DEFINE SCOPE

(JMS SCOPEA)

DEFINE HALT

(JMS ERADU>

DEFINE NPAGE

(JMP l <.+2wua7omw)>

/rLAG TLSI (CLEAR)

bLblN. DFSC /:KIP 0N rLAb

SKP

HALr /FLAG SHOULD HAVE ULLN LLLAHLU BY bIAH1

SCOPE -

/UUES 6612 CLEAR Th: AC? (UbAU)

CLA CMA /AC SLT TU dEVENb

USAC

NUP

StA

HAL] /HALT BECAUSE AU NU! ttHO

SCUPE

/wAs ADC "FF" CLEARLU av bTARl KEY

DSAC /SKIP UN ADC

SAP A

HAL] /AUU at: ... STAR! aHUULU CL AUG "++"

SCOPE
'

/
.

/UUES START CLEAR THE JiSn an AUURLSS

DEAC-Z /READ SlAIUS HEUISILH

AND (5786 /MA5K Ulsu LXI AUURESb

SiA

HALT /STARI KEY UIU NU! ULEAH EMA

SCOPE

/

/UOES TAR! CLEAR TFL COMPUTER EXT AUUHEbb thlSlLH

BEAU-2
-

AND (9273 /MADK FUH LUMHUILH LXI AUUHESS

SiA

hALI /STAH| KEY 016 NUI LLLAH LA

SCOPE

17



wosn

U031

@032

$035

@034

moi:

mode

@037

”040

wb4l

Mb42

mo4é

w044

604D

vb4o

@04/

@050

$051

Moéd

0055

0054

$05:

$056

Wab/

Ubéd

nobl

U062

@006

724W

3/7é

7240

3/72

ébUD

72Ub

1/7J

7446

4/77

72MB

1/7d

744B

477/

4770

7246

3/76

7240

6005

/44£

4/7/

4/70

7z4u

5/7é

7240

hbwé

744m

4/7/

4/76

IUOtS DISK BRtAK TC RIGHT LUC.

lls

/IS

OLA CMA

DCA WC

CLA CMA

UCA IACN

DMAw

CLA

TAU NC

StA

HAL!

CLA

TAD

SiA

HALT

SCOPE

AC CLLAREJ UY CHAN?

(ILA CMA

UCA WC

CLA CMA

UMAW

StA

HAL!

SCOPE

/WRth UNt'NUHU

/H3HU CUUNT NUT CUHHtLI

IACH

/AJUHLSD UUNTHDL wUHu NUT CURHECT

/UVt NUHO

/13| bHUULU CLEAR Au

/AC NUT CLtARtU

AC ULtAHEu dY CMAR

CLA CMA

UCA WC

CLA CMA

UMAH

SiA

HAL]

SCOPE

/UVt wUHD

llfll bHdULD CLEAR Au

/AC NUT CLEAHtU

18



603:

«KOCH

$300

soa\

bOVL

50V»

60mm

Fauu

saua

souv

SONG

saw\

s\zm

s\3w

s\:m

sxsu

s\s:

s\su

sxso

s\S\

6\HC

axpw

5\Hm

mow»

name

\h»&

a\\\

s\\c

OOCH

waLt

arms

\apc

L \ .V \.

a\uo

COMP

30HG

LQ\H

”has

L x .\ \.

hx\0

ospp

aoHo

auxs

\Lné

bxwx

nuxxc

\c3>m mzccrc

CCW>

LZ>C

\

\E~Fr.

\.

\uepch mrm~m_w1

raw»

LFDC

\~

\uflpagu xrch_w:

.JZU

Ibr.

mcCtF

mn>

I;V_
P. .\o_~

.

.v r\.._1u n

p40

mm»

:rrw

andtw

SEW»

CF10

r¢t

amp

.Ipr“

uccnm

Lzbt

r_CI>

:FbufiFp

Elba

ax_n

\csbc MJHItFC

\arwpz csz.

\3px _c pa

\;n 2:. nrwprwcgu< Lupr

«mm_ nzc czrv

\n4s

\3>uz Tex czr

\er Ct

_wu_ Azc 2n: rTq

\wss

\z*~~w rocx 9C4 c1 zwc aw.

do



0/16

0/14

0/15

0/10

0/17

0/20

0/21

g/22
0/20

0/24
0/25

0/20

0/2/

0/30

0/31

0/32

0/35

0/54

0/3:

0/30

0/57

0/40

0/41

0/42

0/40

0/44

0/4:

7240

3/72

7240

5/70

0005

0022

7410

4/77

0022

7410

4/77

4/70

0003

7200

5/70

5//2

0000

7000

1/70

/446

477/

7200

1/72

7440

477/

4/70

5/0/

/

/UHLCK FOR NO FLAG AFIEH leTt

/

CLA

DCA

cLA
UCA

UMAw

DFSU

SKP

HAL]

U+SU

SnP

HAL!

SCUP

/

(UMAN)
CMA

IACH

cMA
NC

E

(UFSC)

thMUHY LUAIIUN {LHU

/AC:7/7/
/wOHU UUUNT=7/7/

ISTARI NRth UNt HUHU

lbfllP ON FLAG

lkLAG UP

/SK1P ON FLAG

/FLAb UP

/wlLL AUUHESS AchFT CLtAH UAIA HHEAK HLUULST Fr?

UMAH

CLA

UCA

UCA

UMAH

NUP

TAU

82A

HALI

CLA

TAU
82A

MALI

SCOP

NPAbL

WC

IACw

WC

IACw

E

/w4lTL 0L! UBH FF

/54uuLu NUT 5LT UdH "*rn

/NJHU CUUNT SfiOULU UL tLHU

/1A0w SHOULU 0t tLHU

20



0/0/

M/7w

U171

0/72

U/70

U/74

0/75

0/70

0/7/

10MB

1001

1002

1me

le4

10B?

1000

100/
1010

lwll

1014

1016

1614

101:

1010

101/

1U20

1021

102d

1626

1024

102:

1020

102/

1000

mwfid

WEU4

7/bl

i/Dw

fibYE

3/UU

5244

D4HU

724%

5/77

7240

5/70

60r0

002a

1410

47/9

00?2

7410

47/:

4/74

72Wv

6013

730%

6010

wé/é

7440

4/79

0010

£67&

7446

4/7:

47/4.

IPAGt

lulbn NtMURY AUUHL55.RtAJ

CLA CMA

UCA wC

CLA CMA

/

UCA

UMAH

U+SC

SAP

HALY

DrSC

SKP

HAL!

IACN

SCOPE

/HLAU UNE wUHu

/MLMUHY LULATIUN tLHU

/3TARI HhAU UNh WUHU

/3<1P UN rLAQ

lrLAb UP

/5K1P UN rLAb

/?LAb UH

/SlArus RLGISIEH cFLun tXithtD AUDHtsb
CLA

uLAL

CLA

UtAC

AND

biA

HAL]

ULAC

AND

S“
MALT

(370$

(027$

ScfiPL

/LJAD tXTLNdEU AUUthb wllH iLRUb

LLtAH/ule tXTLNUEU AUURLSS N0!

/COMPU1tR LXTtNULU AUUHLSD NUI CLtAH

21



1U3U

1031

1U32

103d

1054

1035

1030

1m37

1m4m

1%41

104d

1fl4d

1m44

1049

1n4o

1047

IMSw

1051

zsmn

3/71

bblb

7mwu

Ismw

741a

524a
2/71

5232

741%

4/75

4774.

6010

067%

7446

4779

4//4

5/0}

/

/ULAC HLAU DISK EXTLNUtU AUUHtSS

/UHtCK FOR NO SYNC MARK

CLA CLL

UCA CID

ULAC

NUP

SMA

SKP

JMP

152

JMP

SKP

HALT

SCOPE

/$YNC
/VO

/YL5

/LDUP

.*4

C‘U

.-6'

/VJ bYNU PULSt UH NU Ule StLLCTtU

/FOUNU SYNC PULSE

/

/PAH1TY SIATUS bl!

ULAC

AND
StA

HAL}

SOOPL

fth

(”301 /MASK FUH PAHI‘Y bIAIUS

/PAHIIY SIATUb UP

/

NPAbE

22



116/

117m

1171

1172

1176

1174
1179

1176

1177

12WU

1291

1262

12B6

12U4

12w:

1206

12U/

1210

1211

1212

1216

1214

1219

1216

121/

1220

1221

1222

1226

1224

1225

1226

1227

1230

1231

1262

1236

1234

1290

@DH1

3412

027%

37%U

3242

04UD

7/31

7750

6602

6616

7012

743%

477/

4/76

6694

6616

7U00

7212

745M

477/

4776

1377

6613

6604

6616

7DBM

7012

7430

4/77

4/76

1675

661?

6616

7KBb

756%

477/

4/76

PAUL

ITEST'wHIiE LOCK OLT SNIICH OH NO DISC

6602 /HEAO MUDt lNHldll lelt LOCK OUT SwIICHLS

DEAL .
-

RTH

52L

HAL! 7N0 DISC NEU 5L!

SCOPE

/
.

/CHECK TO SEE I+ NRITE LOCK OUT SWIICHES Orr (LUNLR)
'

6604 /w411L MOUE

ULAC /HEAU SlAJUS

NOP
‘

HTR /AC1W IU LINK

SiL

HAL] /AC1 UP wHIIE LUCK UU! Sw1TCH

SCOPE

/CHtCK IO SEE Ir Ntht LOCK swlrcH OFr (UPPLH)

TAO (J4OO /UPPEH IRACK

OEAL

OMAN-1 /w«1TL MOUL

UEAC

NOP

RIR 7AC10 TU LINK

SZL ,

HALT /AC1 UP NHIIE LUCK UUI SWITCH

SCOPE

/

/HA1$L STATUS BIT ACA/VLX
/tMé SHOULD NOT BE SELECTtU

TAD (3OOU

UEAL /SELECT DiSC/tMé

UEAC 7HEAU SIAIUS

NOP

SMA

HALT lmfix UIU NOI hAlSL PSM

SCOPE IOISC U

23



123?

1236

123/

1246

1241

1242

1246

1244

1243

1246

124/

125m

1251

1252

125d

1374

6619

6616

7MB@

7DMO

477/

4776

1376

6615

6616

7Mbfl

730D

477/

4/76

6611

xaMz SHOULD NOT BE SELECILU
/

/

T40 (2800 ISELEUT LMl

DtAL

ULAC

NUP

SMA

HALT

SCOPE

INtX NUI UP

/tM1 SHOULD NOT an StLtUTLu

/

TAU (1000 leLLCT tMl

DtAL

ULAC

NUP

SMA

HAL!

SCOPE

DUEA

lVLX NU! UP

24



1254

1259

1256

1257
126b

1261

1262

1266

1264

1265

1266

126/

1276

1271

1272'

1276

1274

1279

1276

127/

160%

1601

16M2
1686

16U4

1603

16D6

160/

161W

724m

6612

D672

3771
1/71

7D41

1672

765%

5267

1771

4/77

7660

7246

661:

@676

6/71

1771

7041

167B

765%

5666

1771

477/

47/6

6611

6606

6621

4777

4776

/N1LL EXTENDED ADDRLSS HOLD StVLNS

/

CLA!

DEAL

AND

UCA

TAD

CIA

TAD

SNA!

JMP

TAD

HALT

NDP

CLA:

DLAL

AND

DCA

TAD

CIA

TAD'

SNA:
JMP

TAD

HALT

CMA

(6706

BA

BA

(6793

CLA

.+6

BA

CM4

(@370

HA

BA

(6976

CLA
.+3

BA

SCOPE

/UISC EX] AUUHtSS MASK

ISTURL UA

/TEST

/GDUU

/dAU

/AC SHUULU =3/bv

IUOMPUTtH tXT AUDHLSS

/SIUHL

/1EST

/GDUD

ldAU

IAC SHUULU=flD/D

/SK1P ON ND ERROR CFSL
DCEA

OMAR

DFSL

HALI

SCOPE

/REAU SIAIE

/SK1P 0N NO EHRUH

/DA|A HLDUtST LATL: PAHITY OH NO UISL StT

25



1511

1512

1515

1514

1515

1516

1517

1520

1521

1522

1525

1524

1525

1520

152/

1550

1551

155d

1555

1554

1555

1550

155/

1540

1541

154d

1545

1544

1545

1546

154/

1555

1551

155d

1555

1554

1555

1556

155/

4545

72LU

156/

5MV1

1566

3ww2

1565

5%65

7246

5/64

6605

66Vl

I416

4/77

Obkd

4/lb

6611

6691

/bb4

A5//

744v

5/65

5/6d

74bd

6601

69b2

6w?!

664d

5014

cz74
bbe

6M5d

6/62

5/45

74mg

2/61

1205

1/61

5/55

INIL

NPAb

/HUU

CLrL

HAND

L THE DISK HONCR AN INTtRHUPT

JMS CLFLAU

ULA

TAD

UCA

/Stl UP FUR INTLHHUHI

(IUF

Zflfll

TAD (5MP I
UCA 5&52

TAD (o+7

DCA fl£d5

CLA CMA

DCA wC

UMAW

ION

SKP

HAL!

IuF

SCOPE

UChA

UCMA

LAS

AND

SiA

JMP

L

TIN: {0 CLEAR FLAGS

AU: XX

6631

6%22

6522

6842

601a

6572

65Z2

6&32

6/62

JMP I CLFLAb

UM. XX

Inf CID

CLA

TAD CID

5MP I RANDOM

£003~

/UIU NOI lNrEHRUPI

llVltHHUPI UP 0H NU Ulbu

(4&0

/L3UP UN bTATlC Th5!

HLGIN
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1661

1662

1666

1664

1666

1666

166/

1676

1671

1672

1676

1674

1679

1676

167/

1466

1461

146d

1466

1464

1409

1466

146/

1416

1411

1412
1416

1414

1415

1416

1417

1426

3412

1466

6666

7/66

1626

5466

6662

6676

641:

3766

1666

2666

6666

6242

6466

6666

16//

6615

6621

477/

4/76

6606
167/

6616

6621

4/7/

4/70

6611

6666

6621

477/

4776

PAGt

/

/SK1P ON NO EHRUR 6L0 UPPLH (HtAD)

/

/SK1P ON NO EHRUH

/

UMAH

TAD

DEAL

DPSt

HALT

SCOPL

OMAN

TAU

~DtAL

UPSL

HALT

SCOPE

'/5K1P 0N N0 EHRUH

UCEA

UMAw.
UFSL

HAL]

SCDPL

/RLAU SlAlt

/UDHLH HALF

/SK1P UN N0 EHRUH

(NRlTL) NLU (UPPLH)

/N91Tt DTATL

/SK1P UN N0 EHRUH

lleE LUCK UUT UN

(wRITL) HLO LthR

/LONLH

/w411t bTATt

/SK1P UN N0 EHRUH

lwélTL LOLK OUT ON
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1421

1422

1426

1424

1425

1426

1427

143”

1431

1432

1436

1434

1435

1466

146/

1446

1441

144d

1446

1444

1445

1446

144/

1456

1451

1452

1456

1454

1455

1456

145/

1460

1461

1462

1466

1464

1465

1466

146/

1474

72U6

6WEZ

3/75

4/74

7243

4/74

4/75

4/74

2/7:

522/

4/76-

7246

6615

7uflo

7666

7600

7266

5/79

4/72

7246

4/7d'

4776

2/79

5245

4776

72b6

6611

3/79

4/71

7246

4771

4/75

4/71

2775

526a

4776

7664

667/

744v

5221

ItXLCUTL UMA {EST

HIhST. CLA

/

10F

DCA CiA

JMS DMA
'

CLAICMA

JMS UMA

JMS RANDOM

JMS DNA

151 CIA

JMP .-6

SCOPE

/LXLCUTt LMA IEST

/

CLA2CMA

ULAL

NUP

NUP

NUP

CLA

UCA>CIA

JMS LMA

'CLA:CMA

JMS EMA

JMS RANDOM

ISZ C1A

JMP .-6

SCOPE

/tXtCUTL uma ILbT

CLA

DCEA

UCA CIA

JMS UMU

CLAtCMA

JMS UMd

JMS RANDOM

JMS UMd

ISZ CIA

JMP .-3

SUDPE
LAS

AND (40%

52A

JMP RIEST
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1471

1472

1476

1474

147:

1476

147/

196D

1301

1:62

IDUJ

1994

1505

lano

72UW

167%

6613

6661

6616

@667

1566

7450

55fl4

6616

4/7/

7260-

6615

4/76

/

/HATSE STATUS BIT AC 1%

/LHJ SHOULD NOT BL SLLLUTtU

UYA. CLA

TAD ($69M

DLAL

TTA

DEAC

AND (2

TAU (-2

SNA

JMP

DEAC

HAL!

CLA

DLAL

SCOPE

lStLEUI DISC/th/HAIbL NEX

/5tl NEU

.+3

lNEX UIU NOI HAlbt AU 10

/uISC m
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199/

1516

1511

1512

1916

‘1314

1515

1916

191/

'192m

19?1

1322

1326

1329

1:29

1926

192/

1966

1:31

1932

1936

1:54

193D

1960

133/

1940

1:41

1:42

1946

1944

1949

1:46

194/

1:50

1:51

1:52

.7260
1669

6%w1

1664

smwz

157m

6619

6MU1

/00M

6de

4///

720%

4/76

6601

6632

663a

167a

6619

6661

6621

4/7/

4/76

6611

66zl

7243

3/66

66w:

167d

6619

6661

6616

7620

6622

4/7/

4/76

5/62

/+UHCE AN

CLA

TAD

UcA
TAD

UCA

TAD

DEAL

ION

NUP

IUF

HALF

CLA

(JMP

floGl

(-+11

6062

(60MB

SUOPh

UCMA

TTB

TTB

TAD

DLAL

TTA

DFSL

HALI

(6000

SCOPE

DCEA

UUMA

CLAiCMA

UCA

UMAW

TAD

DtAL

TIA

DEAD

NUP

UkSC

HALF

SCOP

WC

(600D

L

NPAUL

I

INTLRHUPT

0062

/Uth TPl CLEAN PAH

HITH NLU

/5£L NUN tXlSIANT U156

/NLU Uiu NOT HAISL AN lNTtRHUFT

Mr F
H

/ULLAH PER

/191 LL PAR

NEU

PLH 1?

NO EHRUH

/bLN utH vIA

/SLI Ntu

/SK1P 0N

PAH StT--=

[WILL NtD SLT DUNt (THC)?

./CLLAH LXI ADURLSS

/Stl HUHU CUUNT OVtHrLuw

/L0AU LXT AUDHESS - HAlst NtX

ISEI NtU bENFHAIL ULP

/HtAD SIAIUS

UONt?IJIU NtU 5L1

/NJ
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1562

1566

1564

1565

1566

1567

157%

1571

1572

1576

1574

1575

1576

157/

lbflm

1601

16MB

1696

1604

16E5

1686

1607

1610

1611

1612

1616

1614

1615

1616

1617

1600

775%

1526

5482

7776

@092

3990

1646

102v

1656

1661

$411

3242

@4EW

577/

7462

3/70

377:

1/76

6666

7206

6624

3/74

1/74

7w41

1175

744M

4776

7200

5661

PAUt

NPAb

/STATIC ADDRESS HhGISTEH

AC=UA1A/JMS

UMA:

E

UNA»

XX

DCA GA

UCA IACN
TAD GA

6603

CLA

6624

DCA BA

TAD BA

CIA

TAD GA

SiA

JMS BADAUU

CLA

JMP I DNA

ILbT

/LOAD AQDHESS RLG

/READ ADDRESS RtU

31

(DISK MUTUH U7?)



102m

1021

1022

1023

1024

1025

1020

102/

1030

1031

1032

1033

1034

1035

1030

103/

1043

1041

1042

1043

1044

1045

1040

104/

1050

1051

1052

1053

1054

1055

1050

105/

1000

1001

1002

1003

1004

1/00

1/0/

1/70

1/71

1/72

1/73

1/74

1/75

1/70

1/7/

7402

M372

3/70

1/70

0015

720%

0014

A372

3/74

1774

7041

1/70

7440

4/73

7200

5020

74MB

3771

7243

3/70

130/

37/5

0014

7240

3773

1370

3775

0002

0034

72U0

1/71

7041

1707

7446

4/00

7203

5043

D434

341/

7/50

3420

3/70

@500
3415

7/51

3410

200%

/STA

73mg
LMA.

/STA

/JM5

0MB,

PAbt

TAD

TlC TLST 0F EXTENDED ADURLSS HEbISTLH (Ule MUTOH OFF)

LMA AC=DATA

XX

AND (3770

DCA GA

TAD GA

DLAL

CLA

0014

AND

DCA

TAD

CIA

TAD

82A

348

LLA

JMP I EMA

TIC DATA HEbISTta TLSI

UMU. AC=UATA

XX

/LDAU LXT Auonass

/H£AU EXT AUUHESS

(3770

HA

HA

DA

BAOADU

(DISK MOTOR DTT)

DCA GD

CLAZCMA

ULA NC

(GD-1
DCA IACw

00£4

CLA1CMA

UCA WC

TAD (bDGl
UCA IABN

0062

0034

CLA

TAU

CIA

TAD

SiA.

JMS

CLA

3MP I

/LOAU 0MB

/HiAU

/HALSL A HEUUtSl

GU~

Bu

bADCDM

OMB
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2000

2661

2002

2U0$

2UM4

ZDMb

2006

2607

261%

2U11

2012

2fl16

2U14

2015

2174

2175

2176

217/

2206

2201

2222

2226

2224

22%?

2226

220/

2212

2211

2212

2216

2214

2213

2216

221/

2220

2221

2222

2226

5213

7292

7624

4/77

5201

722”

7604

4776

52%?

72mg

76U4

4/79

4211

5/74

2200

1626’

1601

1640

477/

6601

6611

4/76

7266

167:

6629

6662

6662

4774

6626

6/76

1672

7641

1/76

7630

5226

1/76

4/71

477/

JMP

SHUMB.

LAS

JHS

JMP

SNUMA,

LAS

JMS

JMP

SHtMA:

LAS

JMS

JMS

NPAbE

PAGt

.*1b

CLA

/JHP AHUUND SUOPt LUUPb

UMB

SwUMB

CLA

DMA

ShDMA

CLA

EMA

SHEMA

/1NI£RFACL USING SFtClAL IUIS

/UAN wE SHIFT Ulsu MLMUHY ADDRESS WITH UMA

SCUPL

DCMA

6611

JMS SAD /SEI

CLA

TAD

OMAN

TTB

TTB /5£w TF1-

JMS SAP /SH1FT UWA

DMAC /HEAU CMAC‘

DCA HA

TAD (12:2

CIA

TAU bA

SNA2CLA /IE5T

JMP .+6

TAU HA

HALT

SCOPE

5A0

(2525 /UAIA To UMA

/LQAU UNA

MAuCLEAR SAD: 5LT

4/WHAT DATA :HUULU 8t

/LOAD AU wIIH 6A

/AC1 = 2525: AC? = 1292
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2224
2225

2226

2227

2236

2231

2232

2236

2234

2235

2236

223/

2246

2241

2242

2246

2244

2245

2246

224/

225d

2251

2252

2256

2254

2255

2256

2257

2260

2261

2262

2266

2264

2265

2266

2267

2272

2271'

2272

2276

2274

2275

2276

2277

260%

2601

2602

26M6

2604

4776

7266

1670

6625

6662

6632

4774

6626

3/76

166/

7241

1/76

765%

5244

1/76

4771

4///

1666

6/65

6661

6626

6/76

1/76

7241

1/65

7656

5261

1776

4771

7664

2664

7642

5/66

1662

3/65

6661

6626

3/73

1/76

7641

1765

7650

5321

1773

4771

76D4

@364

7642

5766

/CAN WE SHIFT DMA thH MAD SEI

JMS SAD /SEI SAD

CLA

TAU (5252 /DA(A 10 DNA

OMAN /LOAD CMA AND StT AUH

TTB /6EN TF1. CLtAR SAD StT MAU

TTB
'

JMS SAP /SHIFT DNA

DMAC /READ LMA

DCA BA /TLMP SIUHL
.

TAD (6525 /wHAT DATA SHDDLD Ht

C1A

TAU BA
SNASCLA /TEST

JMP .+6
_

TAU HA l/LOAD AC WITH BA

HALT

SUOPL

/

/TD PASS THIS. THE PHLVIUUb (EST MUS! 6t bUDD!:

IsHlFr DMA wIIH MAE CLLARLU
TAD (7252 /MAD AND ALH bfluULU BL CLLAHLD

DEA 6A

TTA /~1|H SAD SLT=SAP

UMAC /HLAU UMA

DCA BA
'

TAD BA

CIA

TAU 6A /540ULU BL 7252

SNA:CLA /COMPAHLD

JMP .+6 /GDUD

TAU BA /dAD

HALI /dAD 15 IN AC

LAS /SCUPL LOUP SLT UP

AND (lanb

StA2CLA

JMP RETURN+1

/

/TD PASS THIS THE FRtvIDDS TEST MUS! at bUUU22

TAD (5525 /MAU AND ACH SHUULU Bt CLtAHLU

DCA GA

TrA /wIlH SAD SLT=SAP=SH1rl DMA

UMAC /HLAD UMA

DDA BA

TAD BA

CIA

TAD GA /SHUULD a: 5525

SNA1CLA /UDMPAHL

JMP .+3 /uDUU

TAD BA /dAU

HALT /dAU 15 IN AC

LAS /SCUPL LOUP SLT UP

AND (1260

SiAlCLA

JMP RtTURN+1
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2625

2606

260/

261d

2611

2612

2313

2314

2315

2616

231/

2326

'2321

2322

2323

2324

232:

2626

232/

2660

2331

2332

2333

2334

2355

2636

233/

2346

2341

2342

2651

2652

2656

2654

2655

2656

265/

266D

2661

2662

2666

2664

2665

2666

266/

2376

2671

2672

2676

2674

2675

2676

267/

4761

6612

4771

4777

66b1

6611

7240

3/62

7240

675/

1656

6755

.4/54
7246

3/57

1365

3/55

4753

6662

6634

7266

1352

7641

1/56

7656

5341

1756

4771

4/77

5/51

2426

7/7/

3236

3624

7/51

341/

7756

3420

321/

5525

3253

lmww

3416

7252

6525

5252

040%

1252

3415

3213

2525

3022

3242

IINI

/SKL

/

/SH1

PAUS

/PUP

PAGt

ERFACE USING SFtCIAL IIMING PULSLS

P 0N ADC PULSE

JMS ADC

DSAC

HALF

SCOPE

/Ai)U NC T St I

FT MLMOfiY BUFFtH/SHIFIS StVLN5

DCMA

UCEA

CLA3CMA
DCA GD

CLA3CMA

DCA NC

TAD (GDcl

DCA IAUH

JMS SUP /SHIFT UATA PULbE/LUAU UMU

CLA!CMA
'

DCA'NC

TAD (BU-1

DCA IACW

JMS CLADC

6602

6634

CLA

TAD

CIA

TAD BU

bNAICLA
JMP .+3

TAD Bu

HAL?

chPE
NPAbL

h

~8 UISCLESS HMX5 —

lthU

/HAISL A REdUtSI

(7777

/FAILLE SleTle uMu

IAPE 4
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24mu

24M1

2492

2466

2424

2465

24w6

242/

2416

2411

2412

2416

2414

2415

2416

241/

242m

2421

2422

2426

2424

2429

2426

2427

245U

ébgl

6611

720%

3/7/

724d

3/76

16/5

6174

4/76

7246

5//6

1572

5774

4771

6602

6654

72Kfl

16/6

7B4l

1/79

7656

525%

ill:

476/

4/66

DCMA

DCEA

CLA

UCA

CLA!

UCA

TAD
UCA

JMS SUP /SH1F1

CLA!

UCA

IAD

DOA

JMS CLADC

6602

6634

CLA

-TAD

CIA

TAD

SNA!

JMP

IAD

HALI

SCOP

GU
CMA

NC

IACN

CMA

WC

(50-1

IACw

(4dflfi

BU

CLA

.+3

HU

E

/SH1FT MEMORY HUFfLR SHIF! tEHO

UATA PULbE/LUAU UMfi

/wHAT UATA :HUULU b: AFILH SHIFT

/FAILLC Ins: uMu lerI'
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2431

2432

2433

2434

2435

2436

2437

2440

2441

2442

2443

2444

2445

2446

244/

245w

2451

2452

2453

2454

2455

2456

245/

2460

2461

2462

72mm

6621

6611

1365

3777

724%

3776

1375

3774

4773

7246

3776

1372

3/74

4771

6622

6634

72mw

1364

7941

1/75

7650

5262

1775

4/6/

4/66

/SH1 Fr MEMORY BUFFEHS (2529) UNL 5H1?!

CLA

DCMA»

UCLA

TAU (2525

DC4 GU

CLAlfiMA

UCA NC

TAD (GD-1

UCA IACw

JMS SUP

CLAICMA

UCA NC

TAD (BU-1

UCA IACN

JMS CLADC

6692

6634

CLA

TAD (5252

CIA

TAD BU

SNA20LA

3MP .+3

TAD BU

HAL!

SCOPL

/MUP ALSO SLT NUN/bhlrl

/REAU

/HAISt A HtUULSl
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2466

2464

2469

2466

246/

247w

2471

2472

2476

2474

247:

2476

247/

29mo

2>w1

2502

29%6

2304

23m»

ZDEO

266/

2510

2911

2:12

2:16

2314

2313

6601

6611

726%

1669

677/

7246

6776

1675

6/74

4776

6661

7246

6776

1672

6/74

47/1

6662

6664

7206

166:

7u41

1/7:

7650

561:

1/7:

4/6/

4/66

/SH1FT MLMOHY BUFFtH

UCMA

UCLA

CLA

TAD (252b

UCA GU

CLASCMA

DCA NC

YAD (bUcl

UCA IACN

JMS SUP

TIA

CLAICMA

UCA WC

TAD (bD-l

UUA lACN

JMS CLAUC

6632

6634

CLA

TAD (2525

CIA

TAD HU

SNAlfiLA

JMP .+5

TAU BU

HALY

SCOPE

(2929) 2 SHIFTS

/5H1F| UAIA MUP ALSU bLl

/LX|RA leFl MDP SHUULU BL CLLAHtU

/HLAU

/HA15L A HLUULSI
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2D10

2900

2904

296:

2:00

250/

2:70

2:71

2572

2970

2074

2570

2:70

297/

Bonn

2001

ZOUd

2060

20m4

20m:

2090

20w/

2010

2611

201d

2010

2014

2019

2010

2017

2020

2021

2022

2020

2024

2025

2020

2°77

203m

2051

2032

2030

2034

203:

2030

203/

2040

2041

5766

26%0

5252

2525

524d

W4Mu

4WUZ

3M5U

3416

3024

7/51

$4l/

7/56

3420

72Ld

000:

4/7/

7246

60%:

4///

0020

5770

107:

7041

1/70

7090

521/

1/70

4/74

4/70

7410

5239

bbbl

4/72

6604

6032

6616

£671
743D

4774

6621

7413

4774

4775

4/70

6622

4774

4775

NPAbE.
PAUL

/
.

/bH1Fi UNA HIIH ACF ttQU

CLA

UMAw /UMA11 f0 tLRU

JMb SAP /CLLAH ACH

CLAECMA

UMAN /LOAD ALL SLVLN

JMS SAP /SH1FT UMA

UMAC /READ CMAC

UCA BA /ILM STURL

IAU (9777 /WHAT DATA bHUULU BL

CIA _

'

1A0 BA

JMP .+6

TAD BA

HAL!

SCUPL

/

/UAIA RLUULST LATL/STATUS AND SKIP ILSI

$01. SKP

JMP .+14 /VA1LU fUH 050 UNLY

UCMA /CL UHL

JNS AUC

00E4 /RAISL A HLUULSI

Trb IbiNLHAIE DLP

DLAC lHLAU SIAIU:

AND (4

SNA .

A

HALT /UAIA HLQULDT LATL blAIUS NUT 5LT

UFSL /s<19 ON NU EHRUR
‘

SKP

HALT ISKIPLU 0N URL

SCOPE

/

/CHLCK GENERATION CF UONE +LAO

JMSVTCR /SET UCNL FLAu

Drsc ISKIP CN FLAG

HAL! /N0 DOAL FLAG

SCOPE
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2042

2040

2044

2040

2040

204/

2050

2051

2052

2055

2054

2055

2050

205/

2000

2001

2002

2000

2064

2000

2000

200/

2070

2071

2072

2070

2074

2070

2070

207/

2/D0

2/01
2/62

2/00

2/04

2/00

7280

100/

3061

1000

0002

4770

0001

7000

4/74

4/75

0011

7200

1009

0004

001:

7240

4/00

0001

2004

5201

0010

M002

1001

7400

5275

0010

4/74

4770

7240

4700

00L1

0010
W002

7446

4/74

4/70

/k0HCE AN IN

/

CLA

TAD

DUA

TAD

UCA

JMS

ION

NUP

HALF

SCUP

(JMP

3081

(.+0

0032

TCR

t

TtRHUPT WITH IHU

I 0802

/St| IHU

lfRU UIU NO! HAISL 1N lNTtRHUPT

/1Nuw&MLNI EXIEHNAL WtWURY AUURtSb/tMA
OCEA

ULA

TAD (-07

UCA (xx

DLAL /ULLAH LXI AuthSS

CLAICMA

JMS UtP /LOAD EMA SL1 AUH

UCMA /lNCRLVtVI LMA

ISZ (AX /UOUNILH

JMP .-4

UtAC /HEAD EMA

AN” (07mg

TAU (-0763

SNA /[L37

JMP .+3

ULAC IHEAU tMA

HAL: /AC = 3/

SCOPE

CLAthA

JMS UtP /LOAU UMA SLT AuH

UUMA /1VURLMLNI tMA

UtAC
'

AND (0703

DfiA

HAL]

SCOPE
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2/06

2/9/

2/1v

2/11

2/12

2/16

2/14

2715

2/16

2/1/

2/20

2/21

2/22
2/25

2/24

2/25

2/26

2727

2/56

2/31

2/51

2752

2/55

2/54

2/55

2/56

2/5/

2/6v

2/61

2/62

2/65

2/64

2/65

2/66

2/6/

2/76

2/71

2/72

2/75

2774

2/75

2/76

2/7/

2752

2/35'

2/54

2/35

2/30

2737

274d

2/41

476%

76Z4

@574

7648

575/

4/6U
6611

6661

76W4

6556

7642

5755

7266

6611

1554

5755

5752

4751

2/52

725%

5651

54m%

5411

7760

066%

W255

1471

505%

4160

5722

5644

7462

7741

2655

5422

5654

@m24

5617

5242

@466

577/

5415

5015

175m

2/4/

5527

6611

6651

4746

4745

5744

/LUUP 0N ROUTINL

/

/

JMS

LAS

AND

SiA!

JMP

CLADC

(4am /LOUP 0N 5H1?! ANU STATUS HLG TEST

CLA

DYA /5H1Ft ANU STATUS TtSI

llLST FUR SKIPING LIGHT BUX TtSf

/

/

/AUTOMATIC CONTROL FOR LIle

/IHAcK NUMBER

JMS

DCEA

UCMA

LAS

AND

82A!

JMP

CLA

DCEA

TAD

DCA

UCA

JMS

132

CLA

TAD

ISE

JMP
DCEA
DCMA
SCOP

JMS

JMP

CLADC

(260

CLA

BLGIN

ISKIP LIGHT HUT

/YtS

50X

(7762 IHALKS

CTA

KA /TRACK

LLBDX

KA

/NUMBLR 0k

NUMBLH

/LIGH[ UUX HUUIINL

KA

INGREMLNThD
CIA /UONL

.—5 IND

IVES

luLtAH UISC

E

CLADC
'

.

BLGIN /60 TU STAR! UF PHUbHAM
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2/44

2/49

2/40

2/4]

2/50

5060

5an

600d

30w5

me4

évflb

some

SflW/

3016

lel

601d

Julé

5014

5013

5w10

fifll/

302p

5W21

3022

5023

$024

3029

5m20

3m2/

Jbéu

36dl

305d

Jwéé

Mbbfl

$MJU

5242

A411

3430

létg

ébbb

bafiz

6654::

6652

6n32

hbfig

nofil

6b$d

hsél,

5600

74%:

42mm

5031

561$

74v2

42nd

6052

bbéd

501/

743d

421/

6681

5084

74&Z

6055

Obéd

5050

PAbL

/UUMMANUS TO BE GtALHArLU wlTH thClAL 1U&>

/HUUTINL r0 8LT StAHCH AUUHLSS/SAU
bAU. xx

6060 . /5Ll MRS NIIH LAU

77h ISL! Atd
‘

1TH /5ti ICA

TIH
‘

/CL TuA. 5L! ICU

TIB /Stl IUA

TIB
I

/UL ILA: LL TUH: ELI MHH’

TI» /UL AdL r0 5Y~c DHS

1Tb /URb=5fl NCL
‘

IIA /5L! SAJ

JMP I SAD /Lx11

/eduI1NL IO St? SHIP] AUUNLbS PUtSE/SAP

WAR: XX
'

JMS SAD

TIA /SHXFI UMA

JMP 1 SAP /tXlT

/HUUT1Nh +0R SEITlnb AJUHLSS UUNFiHMLu/AUL

AUG. XX
'

JMS SAD /SAU Ana AdU bHUULU BL 5L:

TUB

Trw lbtl ACU pL 5A0

JMP I AUC /LX11

/HUUT1Nt l0 SHIrT PLMUQY nUrFtR/SUP

3UP; XX

JMS AUC

IIA /5H1Fl UMd

JMP l SDP

/HUUTINh'IU CLEAR AUL "rF"

CLAUU. Xx

Tin

T15

JMP I CLAUC
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3W34

3U35

3D36

3v3/

304M

3U41

3042

3U46

3044
304:

6U46

304/

JMSU

3651

SMSZ

3W53

3U54

3655

3656

365/

Saba

3661

5062

3665

3064

366:

3066

7402

6601

7246

3777

7246

377a

4244

5634

7492

421]

6632

6632

5644

7462

6601

3375

1375

@374

745%

5264

426/

6631

4511

5651

4267

4611

5651

/HOUT1NL T0 StT TRANSFER UUMPLETE TUH

TOR. XX

DCMA
CLA2CMA

UCA WC

CLA3CMA
‘

DCA IACN

JMS DLP

JMP I TCR

leth UNL wUHU wuo SHOULD BE SET

/HOUTINt FOR DATA END PULbE/DtP

DLP: XX

JMS ADC

TTB

TTB

JMP I

lGENEHAIL 1P1

DEP

/LIbHT Box USED TO TEST THAUK SthClIUN

/St1 0R CLEAR "NFF"?

LbBUX: XX

UCMA

DCA (XX

TAD (XX

AND (4

SNA

JMP

JMS

TTA

JMS SIALL

JMP I LbBOX

JMS KwFF

JMS STALL

JMP I LGBOX

/STURL leTUH

/MASK FUR "HF?"

/SEI UH CLEAR

.+5 /ULtAH
'

KwFF /LOAU DMU. uMA ULLAH HFF

lutN UPS SET NF}
.

/LOAD UMB; UMA ANU ULLAH wa
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3067

5676

3m71

3072

3673

$074

3m7b

3076

307/

3100

3161

3162

3103

6104

£51ij

31m6

319/

311W

3111

3112

3113

3114

3119

3116

311/

3120

3121

3122

3123

3124

3126

3126

312/

3133

3131

3132

3133

3134

3139

3136

313/

3140

7462

7203

1373

3772

1371

3/76

1373

7212

6611

6631

6632

421/

1379

7164

7MV6

7EM6

6619

566/

7402

7246

137d

3322

2323

531:

2322

5319

5/11

@éfiu

3000

7462

376/

75g«

@366

7656

533/

1324

136:

3324

1/24

3324

176/

5/24

/RUUT1NL TO CLEAR

KNF". XX

CLA

TAD (7777

DCA GD

TAD (60-1

UCA IACN

TAD (xx

RTR

6611

6631

6632

JMS AJC

TAD (xx

RAL!CLL

HIL-

RTL

OLAL

JMP I KAFF

SIALL. xx

CLA!CMA

PAD (/74m

DCA .+6

152 .+6

JMP .-1

152 ,+3
JMP .-3

JMP I STALL

-p

3

IPHINI. XX

UCA AC

LAS

AND (466%

SNAtCLA

JMP .+6

TAD IFRINI

TAD (-2

DCA IPRINI

TAU I IPRINI

OCA IPRINI

TAD AC

JMP I IPRINI

hFF

IUAIA FUR Mb

/SN1TUH RtU

/CL THAUK

/SW1TLH

/LOAU t T AUUHESS

mxn
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3163

"3166

3167

3176

3171

3172

3173

3174

3173

3176

3177

5230

3201

3202

3223

3294

32%:

3206

320/

3216

3211

3212

'3213

3214

3219

3216

3217

3226

3221

3222

3223

7776

4WEU

34w4

7743

3417

3420

777/

va4

7402

7751

7750

6611
477/

6632

6632

5200

6611

4776

52%?

6611

4779

521%

6611

4774

5213

6611

4773

5216

6611

4/72

5221

'SA.

PAGL

/MAINTENANCE SCUPE LOCOS

/SLARCH ADDRESS

UCEA

JMS SAD

TTB

TTH

JMP .-_4
/SH1FT ADDRESS PULSL

SUI DCEA

JMS SAP

JMP o’Z
‘

/AUUR£SS CONFIRMED

5U! UCEA

JMS AUC

JMP .‘2

/5H1FT UAIA

SU: UCEA

JMS SUP

JMP .‘Z

/UA‘A END PULSE

St: DCEA

JMS ULP

JMP .‘2.

/IHANSFLR COMPLtTL

SP: UCLA

JMS TCR

JMP ,-2

PULbE
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3424

'3d23

322b

3&2/

3a3u

3231

3232

3235

5&34

3439

3(30

543/

3240

5&41

3442

524a

3&44

$449

3240

5&4/

5250

3:51

625d

3256

7MMfl

72U6

3/71

3770

7604

060/

1660

3234

74w2

7060

5225

76fi4

4/65

52$l

74E2

76%4

@564

7640

5052

1242

5252

5642

5605

5652

/MA1NTENANCE SCUPt LOUPtS FUR

/USL SR 8 T0 11 T0 StLLUT lUT

Sb: NUP

CLA

UCA wC

UCA IACN

LAS

AND

TAD

[JCA

XX

NUP

JAP Sb+l

/SCUPL LOOP FOR LIGHT 50X:

SH: LAS /AC : TRACK

JMS LdeX

JMP .-2

/SCUPt LOOP SLTUP

SUUPLA. XX

LAS

AND (100w

'SAAICLA

JMP I RETURN

TAU SCOPEA

UCA HtTURN

JMP I SCOPEA

IUTS

/IOP thEUTlON

(@067

(666%

.+1 /UEN£HAIE IUT

10f

/LUUP

SH d-ll tuUAL

/LXtCU1t

IHALK

/

/PUINTEH *OR SCUPt LCM)"3

HLIuRN. (HEbIN

JMp I oul
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H . FLOW CHARTS

‘11.] Basic Flow

v.1

DTSCLESS

SA 77

ERROR STATIC LOGIC
PRINTOUT

TEST

YES

HALT
N0

SA 101

ERROR .

PRTNTOUT REGlSTER TEST

HALT

SA 102

ERROR

»

PRlNTOUT

HALT

YES

SHTFT, ERROR, .

STATUS, DONE.
AND INTERRUPT

TEST
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TRACK SELECTION

TEST

(LTGHT CARD) \/



IT .2 Detail Flow

ENTER

{——

DISCLESS DF32

I

START KEY

O-+(TRC)

NO (TRC) FLAG

DMAW

I

DSAC

O-*AC

ADDRESS ACCEPT

CLEAR (D BR)

I I
START KEY

0-+(ADC)

NO FLAG

I

DMAR

I
DISC EXT

EMA = O

NO SYNC

STATUS

I I
COMPUTER

EXT EA = O

NO PARITY

ERROR STATUS

I I
DOES WC AND

CA BREAK

SELECT ERROR

STATUS

I I
DMAW

O—'AC

WLO "OFF"

STATUS

DMAR

O-*AC

EM3 GENERATES

PSM STATUS

I I
DMAC NOT

SKIP

EM2 GENERATES

(PSM) STATUS

I
DMAC

O—*AC

EMT GENERATES

(PSM) STATUS

I I
START KEY

O-> (DRL) STATUS

DISC EXT!
EMA=SEVENS

NO (NED)
STATUS

COMPUTER EXT

~EQ UAL SEVE NS

I I
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I 3

SKIP ONNO
ERROR

SHIFT DIMAI
§

(7252)

I

NO

INTERRUPT

SMPQN
(ADC)

I ‘I
_

DMA TEST

(NO SHIFT)

SHIFTDMBC
”

(7777)

I ”I'
EMA TEST

(NO SHIFTS)

SHIFT 0MB
I

(0000)

I
DMB TEST

(NO SHIFTS)

SHIFT DMB

I

(2525)

I
EM3 GE NERATES

(NEX STATUS)

SHIFT DMB

I _nlm
INTERRUPT

ON NED

SHIFT DMA“
(5777)

TPI CLEAR
-

PAR

RAISE (DRL)
SKIP ON (DRL)

I I
WILL (NED)
SET(TRC)

. SET (TRC)

I I
SHIFT DMA

(2525)

'

INTERRUPT
ON TRC

7I I
w

S H IFT DMA

(5252)

“

INCREMENT

EMA

V P

SHIFT DMA

(6525)

LIGHT CARD
.

TEST
-

I
W

START OVER


