DATA GENERAL
CORPORATION

Southboro,
Massachusetts 01772
{617) 485-9100

PROGRAM
Super Teletype Test 11
TAPES
Binary 085-000004-00
£.BSTRACT

Teletype 11 is 2 maintenance program designed

to detect malfuncdons in the teletype logic,
interrupt system, and the I/0 bus logic. The
program may be used to test tcletype models
ASR33, KS5R23, and KSR35. The program contains
routines to punch and read random data, echo
typed keys, punch from the switch register, etc.

Copyright (Z) Data General Corp., 1970 087-000003-00
Printed in U, 8. A.




; SUPER TELETYPE II

;1. ABSTRACT

; TELETYPE I11S A MAINTENANCE PROGRAM DESIGNED
TO DETECT MALFUNCTIONS IN THE TELETYPE LOGIC,
INTERRUPT SYSTEM, AND THE }/O BUS LOGIC. THE
PROGRAM MAY BE USED TO TEST TELETYPE MODELS
ASR33, KSR33, AND KSR35. THE PROGRAM CONTAINS
ROUTINES TO PUNCH AND READ RANDOM DATA, ECHO
TYPED KEYS, PUNCH FROM THE SWITCH REGISTER, ETC.
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32, MACHINE REQUIREMENTS

2.1 SUPERNOVA PROCESSOR

;2.2 2K READ/WRITE MEMORY

;2.3 ASR33, KSR33, OR KSR35 TELETYPE

;3. SWITCH SETTINGS

;3.1 000040 =DIAGNOSTIC STARTING ADDRESS
;3. 2 000041 =PRINT C(SWITCHES) R ON TELETYPE
;3.3 000042 =ECHO TYPED INPUT

;3.4 000043 =PRINT CHARACTER SET

3.5 000044 =PUNCH AND READ RANDOM DATA
;3.6 000045 =PUNCH AND READ COUNTER

;3.7 SWITCH 0(1) =PROCEED FROM AN ERROR

;3.8 SWITCH 1(1) =SET FOR KSR TELETYPES

;3.9 SWITCH 2(1) =DON'T CHECK KEYBOARD PARITY
4. OPERATING PROCEDURE

4.1 LOAD THE PEOGRAM VIA THE EINARY LOADER, USE

; THE HIGH SPEED READER IF AVAILABLE,
TESTING AN ASR 33 TELETYPE

SET THE TELETYPE TO THE LOCAL POSITION
2 PRESS THE TAPE PUNCH ON BUTTON
3 PRESS THE "HERE IS" KEY. THE PUNCH SHOULD
; FEED BLANK TAPE,
4.2, 4 PRESS THE " REPT" KEY, THEN THE " RUB OUT"
KEY. EXAMINE THE TAPE FOR ALL HOLES.
4.2, 5 PERFORM THE ABOVE TWO STEPS UNTIL ABOUT
; 18 INCHES OF TAPE HAVE BEEN PUNCHED.
2.6 SET THE TELETYPE SWITCH TO LINE.
2.7 PLACE THE END OF THE PUNCHED TAPE IN THE
READER. A TAPE LOOP ABOUT ONE FOOT LONG
IS THUS FORMED BETWEEN THE READER AND
THE PUNCH,
SET THE READER SWITCH TO THE START POSITION.
SET THE SWITCH REGISTER TO 000040
PRESS START
THE PROGRAM WILL RUN UNTIL MANUALLY
STOPPED OR AN ERROR IS DETECTED. THE WORD
"PASS” WILL BE PRINTED AT THE END OF EACH
PASS, OTHER INDETERMINATE CODES WILL ALSO
: BE PRINTED.
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24.2.12

14.2.13
4.2, 14
14.2.15
4.2, 16
4.2.17

®

3
-
?

¥

;4.2.18

;4.2.19
34. 2. 20

-
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34,2.22
14.2.23
14 2, 24

WHEN THE PROGRAM HAS COMPLETED SEVERAL
PASSES SET THE DATA SWITCHES TO 000043.
PRESS RESET
SET THE READER SWITCH TO FREE.
PRESS THE PUNCH OFF BUTTON
PRESS START
A SUBSET OF THE ASCII CHARACTER SET WILL
BE PRINTED, THE SET BEGINS WITH THE SEQUENCE
"MMM" TO PERMIT CARRIAGE RETURN
ADJUSTMENTS ON A WIDE LETTER.
AFTER SEVERAL LINES HAVE BEEN PRINTED
PRESS RESET AND EXAMINE THE PRINTED DATA.
SET THE DATA SWITCHES TO 000042 . Fic 55 START,
STRIKE EACH KEY ON THE KEYBOARD AND CHECK
TO INSURE THAT IT IS ECHOED PROPERLY.
SET THE DATA SWITCHES TO 000044
PRESS RESET.
REMOVE THE PUNCHED TAPE FROM THE
READER AND PUNCH.
PRESS THE PUNCH ON BUTTON
PRESS START
INSERT THE LEADER OF ALL ZEROS INTO
THE READER.
SET THE READER SWITCH TC START.
THE PROGRAM SHOULD PUNCH AND READ RANDOM
DATA UNTIL MANUALLY STOPPED OR AN ERROR
1S DETECTED.
TELETYPES WHICH DO NOT CONTAIN THE READER AND
PUNCH OPTIONS MAY BE TESTED BY SETTING DATA
SWITCH 1(1) AND OMITTING THOSE STEPS PERTAIN-
ING TO THE READING AND PUNCHING OF TAPE.

;5. PROGRAM QUTPUT/ERROR DESCRIPTION

5.1
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WHEN AN ERROR IS DETECTED BY THE DIAGNOSTIC
THE PROGRAM WILL HALT AT LOCATION ERR+6.
EXAMINE AC3 TO OBTAIN THE ADDRESS OF THE
FAILING ROUTINE.

CONSULT THE LISTING TO DETERMINE THE CAUSE
OF THE ERROR.

PRESSING CONTINUE WILL CAUSE THE PROGRAM
TO ENTER A FAILING LOOP SUITABLE FOR SCOPING.
SETTING SWITCH 0(1) WILL CAUSE THE PROGRAM
TO PROCEED FROM THE ERROR,

WHEN A HALT IS EXECUTED IN ROUTINES OTHER
THAN THE DIAGNOSTIC CONSULT THE LISTING FOR
THE CAUSE OF ERROR.
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PUNCH SWITCHES ROUTINE (START ADDRESS 41)
THIS ROUTINE MAY BE USED FOR SCOPING THE
TELETYPE OUTPUT LOGIC. THE ROUTINE TRANS-
MITTS A CHARACTER EVERY 102MS INDEPENDENT
OF THE TELETYPE BUSY OR DONE FLAG, THE
CHARACTER TRANSMITTED IS A FUNCTION OF THE
RIGHT HALF DATA SWITCHES.

TERMINATING A LINE INPUTTED IN THE ECHO
TEST WITH " CTRL Z" WILL CAUSE THE LINE TO
BE REPEATED UNTIL ANOTHER KEY IS STRUCK.
THIS PERMITS SPECIAL CODE COMBINATIONS,

FOR MECHANICAL ADJUSTMENTS, TO BE TYPED.

PROGRAM DESCRIPTION/THEORY OF OPERATION

TELETYPE DIAGNOSTIC (START ADDRESS 40)

THIS ROUTINE WILL TEST THE TELETYPE INTER-
FACE LOGIC. THE ROUTINE WILL ALSO TEST
INPUT-OUTPUT BUS AND INTERRUPT LOGIC
CONTAINED IN THE CPU. AT THE END OF EACH
PROGRAM PASS THE WORD PASS IS PRINTED.

IF AFTER A FEW MINUTES THE WORD PASS IS

NOT PRINTED THE PROGRAM MAY BE IN A LOOP

OR THERE MAY BE A TELETYPE MALFUNCTION.
PUNCH SWITCHES (START ADDRESS 41)

THE PUNCH SWITCHES ROUTINE PERMITS THE
OPERATOR TO SCOPE THE TELETYPE OUTPUT
LOGIC. THE ROUTINE ISSUES A 1/O RESET

PULSE, SENDS THE CONTENTS OF THE SWITCHES
RIGHT HALF, WAITS 102MS, AND ITERATES THE
SEQUENCE.

ECHO TEST (START ADDRESS 42)

THE ECHO TEST PROVIDES A MEANS OF DETER-
MINING IF THE CODES PRODUCED BY THE KEY -
BOARD ARE CORRZCT, WHEN THE OPERATOR STRIKES
A KEY THE PROGRAM RECEIVES THE CHARACTER AND
CHECKS IT FOR EVEN PARITY. ... THE CHARAC-
TER IS STORED IN A BUFFER AND ECHOED BACK

TO THE OPERATOR. IF A TAB HAS BEEN TYPED

A RUBOUT IS ALSO ECHOED. THE OPERATOR MUST
CHECK THE CHARACTER PRINTED TO BE THE SAME
AS THE KEY DEPRESSED. WHEN THE CARRIAGE
RETURN KEY IS STRUCK THE PROGRAM CLEARS
THE BUFFER AND ECHOES A CARRIAGE RETURN
LINE FEED SEQUENCE. IF THE OPERATOR TERMLI -
NATES A LINE WITH A "CTRL Z" KEY THE PROGRAM
WILL INSERT A CARRIAGE RETURN AND ECHO THE
LINE UNTIL ANOTHER KEY IS STRUCK.



PRINT CHARACTER SET (START ADDRESS 43)

A PORTION OF THE ASCII CHARACTER SET IS
REPEATEDLY TYPED,

PUNCH AND READ RANDOM (START ADDRESS 44)
THIS IS THE PRIME TEST OF THE TELETYPE
READER AND PUNCH IN FULL DUPLEX OPERATION.
THE MSKO INSTRUCTION AND THE INTERRUPT SYS-
TEM ARE USED TO PROVIDE RANDOM START-STOP
SEQUENCES TO THE READER AND PUNCH. THE DATA
PUNCHED IS EVEN PARITY. .. RANDOM NUMBERS.
PUNCH AND READ COUNT (START ADDRESS 45)
THIS TEST IS SIMILAR TO THE PREVIOUS TEST
EXCEPT THAT A COUNT PATTERN IS USED.

RESTRICTIONS/MISC

THE DIAGNOSTIC ROUTINE WILL PRINT VARIOUS
INDETERMINATE CHARACTERS.,

THE DIAGNOSTIC ROUTINE WILL NOT OPERATE
PROPERLY WITH THE MODEL 37 TELETYPE.



@naeger  .LCC 1
22881 eacezse INTR 3 INTERRUPT SERVICE ADDRESS

0390649 LOC a2

80049 892965 JMP €BEG 3 DIAGNOSTIC

28041 0628132 JEiP SWITCH 3PRINT FROM SWITCH
00842 829145 JMP ECHO JECHO THE INPUT
20043 202864 JMP 2°LPHA 3PRINT CHARACTOR SET
P00 44 202062 JMP OMAINR 3 RANDOM READ/PUNCH

28845 692063 JMP @MAINC 3COUNTER READ/PUNCH

G8B46 177634 CM128: -144
PPP47 100004 INDa: 04
298590 92212 ER!? ERR
926059 EHALT=JSR @ER
98251 082176 SETUPs ENTER
99052 932222 LOOP3 CYCLE
20853 802164 TIMES TIMER
22054 937381 CTIMLs 16865.
28055 048521 CTIMH: 16721,
20956 849011 CTIM: 16393.
202357 229236 TWO: 17376762
200608 200000 TIMEX:s 8
90061 G2BRDE PASS! 1]
98062 6208364 MAINR: MAIN
20063 022365 MAINC: MAIN+]
@9P64 822274 ALPHA: ALPH
080965 028447 BEG: BEGIN
00666 02000 SAVE:
89367 €TP002 SAVI1:
P0070 990CPO SAV2l
890871 OCO0BB SAV3s
30@72 008820 SAVCS
20873 85Ooe11 TIO3 «TTO
209874 €52019 TIOX: «TTI
©087S 6¢A9e8 TINCH: @
P76 135525 C1355t 135525
2€977 0@8088 RANI: @
20109 200P20 BROKEN: 9
20121 890929 ICTR3 2
#3192 9080628 CRA? 2
001283 800424 RAND! XRAMD
20184 0006809 OCTR: 2
29165 982098 RANO3 ")

e

00186 €00106 LT 1e@
90107 900089 TYO: @
90110 €cP8se TIMDELs ©
20111 ogeeséa Ca 4

92112 9808177 C1773 177
28113 209008 MESSR: @

P3114 888377 C377s 377
¢6115 988615 C2158 15

80116 6€0012 C121 12
89117 8048288 C4000: 42CT3
90120 621463 PCS3 16393./7208-

89121 608258 CINTR: INTR
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gg122
28123
po124
88125
62126
ee127
28138
298131

88132
65133
66134
20135
80136
28137
29140
29141
90142
82143
98144

28145
B8G146
20147
08159
29151
gs152
£8153
03154
22155
88156

68157
e0169
ggiél
20162
90163
go164
BB165

20166
23167
82170
goi171
a0172
821173

282458
8823509
e290008
p28832
828000
882266
282243
60881l
ggeeil
£28019

862677
£28855
1806429
192419
182419
263600
101464
288135
874477
875111
288133

636127
p3e122
#34123
182400
Bal 400
175489
156414
£es151
$838123
C40124

284215
a24115
166485
ges14s
824123
106414
oBB174

pee127
663718
288213
226139
822359
gsgiee

CTABL?
CTABF
CNTRS
gca232s
CeaKs
ICRLFs
IMESS:
Ciis
«TTO=11
«TTi=18

SWITCHs

ECHO?

ECHO1s

ECHO2?

TABLE+ 109
TABLE

é

32

208892
CRLF
MESS

it

I0RST

1.DA @.CTIMH
NEGE 8,90
SuUB# 2,9
sSyURé¢ 2.9
SHPDN &

INC 8,8, 8SER
SHMP =4
READS 2
DOAS 32TTO
J¥P SHITCH+1

JER BICRLF
L.DA 2, CTAEL
LDBA 3,CTADF
ZUB €8

STA 8,653
INC 3.3

SURS 2o 3, SZR

JHP =3
LDA 2,CTARF
STA @5 CNTR

JSR TIN
LDA 1.C215

SUB @5 1s 3NR

JMp ECHO
LbA 11,0232

SUB# B, 1, 5ZR

JMP ECHO3

JSR QICRLF
SKPDE «TTI1
JMP ECHOR

JSR @IMESS
TADLE

JitP ECHOZ

3 TYPE FROM SWITCHES

3 DELAY ABOUT 182 MS

3 SEND CC(SWITCHIR TO
3 THE TELETYPE.

$ECHC ON OQUTPUT THE

3 CHARACTORS RECEIVED
30N INPUT.

3 SET COUNTER TO &

31.00K FOR INPUT

3 CARRIAGE TYPED

3 STORE THE CHARACTOR

SCNTL 2 TYPED
SKEEP SENDING THE
SLINE TYPED UNTILL
3A KEY 1S STRUCK.
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28174
20175
PO176
28177
92209
282081
@az202
ge2e3
86204
28205
gaze6
ep287
22219
g8211
geg212

28213
ge214

224114
239124
0910124
B34123
151223
123421
123789
157908
25449
1870990
845498
gagi1e2
156414
082157
289145

062219
©99145

ECHO3:

ECHO 42

LDA 1,C377
L. DA Z2,CNTR
I1S2 CNTR
LDA 3,CTABF
MOVER 2,2, SNC
AND 128, 3KP
ANDS 1.8

ADD 253

LDA 1:853
ADD G, 1

STA 12853
LDA 2sCTABL
SUB#F 2, 3. 52R
Jup ECHOI1
JHP ECHO

NICC -TT71
JMP ECHO

3 STORE THE CHARACTOR

3BEGIN OF TABLE

3CHECK FOR
3BUFFER FULL
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©Bee1s
Al 1A
ade17
ug2ed
vaz2i
Pe2ze
2u2es
nR2e 4
8ae25
goeee
vu227
fe230
ge231
98232
30233
8234
g9235
28236
ae237
o2 40
oz al
@Bz 42
22243
B2l 44
BA24s
6N2 46
3247

Bassn
26251
Gaps5e
@253
BACS 4
BAzs55
vazs6
wBe
Jee60
BOe6l
AR262
$Ha263
NB2é6a
#8265
gereés

enn67
2n2iY
peeTl
Bazie
Bge73
pg274
ae27s
gp276

Hwe3619
Bee215
BEBELD
063718
p6361717
261111
111928
126049
147060
133404
vER224
824126
378417
133404
800236
181812
B6308717
624112
1234060
224131
186414
281480
126289
863611
Q02244
265111
Byl 489

B48Bc6
044367
BHrRa7n
B54871
175290
254072
@a3777
063277
A2an73
871477
132415
pealaz
V24874
132414
263077

A63610
B63877
264510
63718
B63877
B63419
63677
@44875

Tin:

INTK:

XTINg

SKPDN «TTI
JME =1
DIAC @5TT{
SHPDE STTI
HALT

DOAS B, .TTO
MOVZ @.2
ADC 1.

ADD 251

AND 1525 SER
JMP 0’3

LA 1,C28K
KEADS 2

AND 122, 32R
JMP 43
MOV# B,8:52C
HALT

LDa 1,C177
AND 152
LDa 1:C1H1
SUB# @s 19 SER
JMP 85,32

ADT 11
SKPDN -TTO
JMP e~1
DOAS 15TT0
JMP 83

STA Y: 54VY
SThA 15 5AaY1
STA 25 £5AV2
STA 3.58V3
MOVR 3.3

57TA 35 54vC
SKpPDE CPU
HALT

LA 1,TIO
INTA 2

SUB# 152sSNR
JMP TYPE
i.DA 15 Ti0X
SiiB8 1228 5%R
HALT

SKPDN oTTi
HALT

DIAS 15.TTH
SKPDE <TTI
HALT

SKPBN «TTI
HALT

STA 1, TINCH

SINPUT A CHARACTOR
$FROM THE KEYHUOARD.
3CHAR TO ACH

SFLAG CHECK!
3XMITT CHARACTOR

3LOOK AT SwWITCH 2
3DONT CHECK PARITY.
3CC@Y=CHARACTOR

3STRIP THE PARITY EIT.
:CHECK FOR TaB

3EXIT NOT A TAB.

JINSEKT A RUBOUT

SINTERRUPT SERVICE

3 SAVE AC+CARRY.

3POWER FAIL FLAG?

3 0UTPUT

SUNKOWN INTERRUPT! SEE C(2)
3READER INPUT

3RD DUNE FLAG FAILED.

3 GET CHARACTOR

$FLAG CHECK

3FLAG CHECK
3 SAVE INPUT CHARACTOR.
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82277
B2368
88301
gesagz
#9363
BB304
Bazes
Q8386
Bo3e"7

28310
2¢311
geaie
82313
ge3la
Be315
28216
22317
17261245
agazi
ggaz2
89323

gp32a
o325
28326
eane’y
ge338
$8331

24322
BO333
20334
B335
00336
0337
gal40
aa341
£8342

223343
Cac44
28345
5e345
B2347
Bo2to
BB351
Ba3s2
88353
GE354
Be355

2@356
23357
20260
BE36!
BB362
58363

125064
828319
g28@76
Ga8sB77
2131689
102401
8563977
2ag181
2992585

B386 45
gse1as8
834182
175285
22324
Bi1a181
161618
gagiet
186414
263877
B44381
BE0471%

286183
6e6a77
824875
166414
853077
920463

B&3611
963877
g34a162
1752885
GEe343
gra1g4a
161319
greiga
BLO345

226183
2es1es
224186
e38187
122ez22
EEB356
B2@B76
045185
g181e7
162422
845164

gciiill
o341
263877
D637 1
B&3B77
eena3l

TIMI:

TinZ:

TING:

TYPES

TYPE1L:

TYPEZ2:

MOV 1210 8ER
JMP Tinz
LDA 2,01355
5TA S,RAHI
1 52 BROKEN
SUB @.0s EKP
HaLT
STA
JHMP

B ICTR
PISKIS

LDA 2,0M182
STA 2-BROKEN
LDA 3:0RA
HMOY 35 3. SHR
JHMP TING

I32 1¢TR
MOVS A
Lpa C,IiCTR
§134 O 12 5EZR
HaILT

EThA 1.,I87TH
JMP DIIZMES
JBR ERAND
FFMI

LDA 1sTINCH
s5UR4 0, 15 5&R
KeLT

SHMP DIENIS
S¥PDN 770
HALT

LD 3:CRA
MOy 2. 3:8NR
SMPTVRED
133 GCTR
MOY# 8.0
L4 G,00TR
JHP +3

SJER BRAND
Rand

LD& 1.,L7
LEA 2:0Y0
ATTEF 158,52
JUP TYPRES
LDA Bs01353
STa 8-, RAND
Is2 YO

SUD 28

3TH GCCTR

DOAS £s.770
SKPBH <170
HeRLT
SKFOZ
HALT
Jrp DISMIS

+ TTO

BREAD OR PUNCH

30N ZERO INPUT

$INIT RANDOM NUMBER
3IF 7O MUCH LEADER
3OR ALL CHARACTORS €
3 ERROR-.

$INIT COUNT PATTERN.
FEXIT INTERRUPT.

3 RANDOM DATA
3 COUNTER

3C(8»=G0CD»CL12=BAD

3 READ OR PUNCH ERROR.
3RESET COUMNTER '
$EXIT INTERRUPT.

3C(OY=600D-CC12=BAD
ERROR

3OUTRUT COUNT OR RANDOH
IPATTERN. FLAG CHECK.
3 SHITCH

3 RANDDM
$INC CUT COUNTER

sLEADER CHECK
3RESET RANDOM IN LEAUER

3+1 TO LEADER COUNT

3SEND THE CHARACTOR
sFLAG CHESK

SFLAG CHECTK
FEXIT INTERRUPT.
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- PB8364
88365
©8366
3367
88370
28371
6372
88373
28374
BS8375
88376
88377
28408

B4
g2 482
80483
034084
23405
£2486
28467
098410
29411
gea12
28413

goal 4
28415
e84l é
BO437
£0420
80421
coac2
£0483

89424
€8423
85426
20427
3430
geall
29432
99433
88434
26435
28436
80437
0449
00441
29a42
09443
23444
89445
22446

192481
182209
B40162
P62677
acos a6
849180
182409
c40187
g24i21
B44801
860177
261111
368518

286163
©22110
152469
184328
072877
125464
ess8777
151429
151237
e8o772
888766

228066
824867
85386879
234872
175188
834871
e68177

ce2822

827480
629112
131129
151129
1 338e9
24423
147080
161380
123725
608772
847409
111368
1263080
1879€3
123424
2893775
18129
143368
201401

Halis

MAIN1

PDISMIS:

XRANDS

EUR D.0. BKP
ARC . €,8

2TA @,CRA
ICRET

LDA C,CH168
STA 2, BROKEN
SUB B-9

STA B8:7TY0
LDA 1,CIHTR
S5TA 123
INTEH

DOAS ©5.TTO
DIAS 8:.TT1L

JSR eRAaMD
TiwDEL

SUB 2:2
CO#S Gs 1
MEKO 2

1HE 1515 32R
JEP =1

INC 22
MOVERS 258, SBN
JiEP HAIMNIe3
JUP HALNY

LDA ®,5aAvV@
LDA 1-35AU1
LDA 2,SAVR
LPA 3.S58YC
HOVL 3.3
LBA 3,35AY3
IHTEN

JiP 00

LDA 3169283
LoA 2.C177
HOVEL 1.8
MOVEL 2,2
ADD 1,2
LA 1523
ATD 821
HIOVE 6.9
AKDES 1-0-IHR
JHP XRANDe!
574 1008,3
MOVS G2
LHLT 101

ADD @51

AND 1,8,008
JMP e
HMOVR 8.9
ADDS 2,8
JEP 1.3

IREAD/PUNCH RANDOM
SREAD/PUNCH COUNTER
SIMITAILIZER

SENABLE INTERRUPTS

IMAIN LOOP CNTL
30F READER/PUNCH
JINTERRUPT.

3DISHMISS A INTERRUPT
3RESTORE HACHINE STATE.

JEEMERATE A 8 BIT
SEVEN PARITY RANDOM
lﬁﬁﬁﬂﬁuf

SSTORE A 16 BIT RANDOM

$PARITY GENERATOR

SC(AIR=EVEN PARITY#
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28447
09459

€845
26452
88453
20454
89455
28456

20457
28469
88461
62462

80463
8464
08465
Beasé
€8467
8473

ega7!y
00472
28473
69474
63475

08476
- 8477
cos5e9
68581
26562
£85e3

22584
BaSeS
29566
88537
82519
89511

essi2
. 883513
88514
88515
80516
88517

182489
248061

1226292
049281
296851
263523
266859
286952

B0B6851
e6373808
006059
226952

286851
és0e211
662677
863511
8868650
826652

286551
8663411
191601
686850
886852

286051
662218
262677
863518
06959
626952

606051
840211
82677
B&3711
BE6858
806052

286851
260219
062677
g63718
006059
826652

BEGINg

Teo:

Te2:

T2 43

TE6s

TE8s

Tios

Ti2s

SUB 8.8
STA 6.PASS

SUBZR 8.0
STA 2,1
JER @SETUP
SKPEZ @
EHMALT

JSR eLOCP

JSR €@SETULP
SKPDE @
EHALT

JSR eLgopP

JSR OSETUP
NIOC 770
IORET
SKPEZ -TTO
EHALT

JSR eLCCOP

JER CIETUP
SKPEN <TTO
MOV C-8,5 SKP
EMALT

JER oLCP

JER @SETUP
KIOC «TTI
IORST
SKPBE «TTI
EMALT

JSR erLooP

JSR OSETUP
NICC -TTO
IORST
SKPDE
EHALT
JSR oLcop

- TTO

JIR @SETUP
NIOC 7Tl
IORST
SKPDZ .TTI
EIALT
J3R @LOOP

3DIAGNOSTIC STARTS HERE.

3INIT FOR POSSIABLE INTERRUPT.

$THE SELB LINE IS

3 GROUNDED.

3CHECK (AB2)

$AND INPUT TO SKIP LOGIC.

3THE SELD LINE IS
3 GROUNDED.

3CHECK (AB@).

3 CHECK SKIP LOGIC.

3TTO SHOULD NOT BE
3BUSY,ITS BEEN CLEARED.
3IN TO DIFFIRENT WAYS.
SCHECK TTO BUSY(1) INPUT
370 SELB LINE (AB2).

3 TROUBLE IN CPU.
JSELECTION OF SKIP SEX.
SCHECK SKIP INVERT LOGIC

3TTI SHOULD NOT BE BUSY
31T HAS BEEN CLEARED IN
3THO WAYS. CHECK TTI INPUT
370 SELB LINE CAS2).
3CHECK THE FLOP.

3TTO SHOULD NOT BE DONE
32IT HAS BEEN CLEARED
3IN TWO WAYS. CHMECK

3TTO INPUT TO SELD (Ag9)
3ALSO THE TTO DONE FLCP.

3TTI SHMOULD NOT BE DONE
31T HAS BEEN CLEARED
3IN THO WAYS. CHECK

3TTI INPUT TO SELD(AB®).
3ALSO THE TTI DONE FLOP.
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60520

29521
ge522
Pa5£3
pBsS24

BB5S25
8526
88527
@8533
#8531
gBs532
28533

98534
@8535
28536
88537
2548
@541

26542
29543
8544
923545
20546
28547

08550
68551
B@552
20553
92554

28555
PB556
BO557
pes60
BeLol

PB6YS1
63610
181821
go6059
©o6852

B26851
ped111
G621t
Be26717
£63511
206858
236852

886851
g60111
8626717
63511
¢€26859
ee6es2

Bo6851
goe111
858211
663511
226050
Becase

PB6951
p62811
963511
gg6ers59
296952

Pa6@51
621292
B53511
$26956
836852

Ti4a:

Ti62

Ti8s

T283

T22¢

T2 42

+EOT

JSKk @SETUP
SKPDN -T7TI

MOV (s Qs SKP
EHALT

JSsr &LOOP

JSR @SETUP
HIBS +TTO
NICC -TTO
I0ORST
SKPBE «TT0
EHALT

JSR eLOOP

JSR @SETUP
MIOS +TTO
IORST
SKPBZ «TTO
EMALT
JSK eLooP

JSR @SETUP
NIOS «T70
NIGC «TTO
SKPPZ «TTO
EHALT

JSR 6LOOP

JSR @SETUP
NIO oTTD
SKPBZ «TTO
EHALT

JSR &LOOP

JSR @5ETUP
NIOS @
SKPRE »TTO
EHALT
JSR eLooP

3CHECK SKIP
$INVERTER IN CPU.
3TT1I DONE 1S ZERO.

3TTO BUSY CAN NOT
3BE CLEARED BY I/0
3RESET OF A CLEAR
sPULSE. CHECK E4i-11»
3E39 12-13» AND THE

3 CLEAR INPUT TO TTO
3BUSY .

3TTO BUSY CAN'T BE
$CLEARED BY 170 RESET.
$CHECK E41 13-11»

JE39 3-4. THE 170
$RESET PULSE SIGNEL.

3 THE CLEAR PULSE TO

3 THE TTO BuUSY FLOP
:FAILED. CHECK E42 4-5-6
3 (CLEAR, TTO SELECT) ALSO
$INPUT TO EA4le.

3 SELECTING TTO SET
$1TS BUSY FLOP. CHECK
3E42 1-2=3. (START»
3TTO SELECT). NO START
sPULSE WAS ISSUEDe.

3A START PULSE TO

3A DEVICE NOT THE TTO
3SET TTO BUSY. CHECK
3Ea2 1=-2-3 THE

3TTO SELECT INPUT.



gese2
Pe563
BO564
28565
ea566
88567
28570

2es571
gas572
28573
28574
88575
88576

908577
00629
06681
29602
05603
2806064

82885
20686
82687
606180
88611

egs12
80613
22614
00615
298616

29617
00620
20621
ges22
28622

ge624
gse2s
BB626
29627
62630

89631
68632
68633
88634
88635

206351
060119
860210
B62677
P63510
026850
096852

BR6351
g6911@
862677
863518
06058
0e6652

806851
@69118
g62219
863510
826059
086052

2860951
260610
863510
896059
2860852

2060851
568176
863519
Be6959
886052

886851
663151
863511
005359
286352

026951
960131
963511
PB69SH
Pes852

206851
8601061
863511
Ge6859
8060852

T263

T28s

T3¢

T34t

T36¢

T38:

T4&3s

JSR @3ETUP
NIOS «5T1
NIOC TTI
ICRSET
SKPBE «TTIl
EHALT

JSR 9LOOP

JSR @SETUP
NIOS -TT1
IORST
SKPBZ <TTIl
EHALT
JSR eLOOP

JSR @SETUP
NIOS .TTI
NIOC TTI
SKPBZ «TTIl
EHALT
JSR €LCCP

JSR @SETUP
NIG oTTI
SXPEZ «TTI
EHALT

JSR €LOCP

JSR @3SZTUP
MIOS 78
SHPBE -TT1
EHALT

ER oLCOF

JER OSETUP

NIOS -TTO#43&77

S¥PBZ .TTO
EHALT
JSR eLaooP

JSR @SETUP
NIOQS 31
SKPBE TTO
EHALT

JSR eLOoOoP

JSR @SETUP
NIGCS 1}
SMPBZ -TTO
EHALT
J5R OLGOP

3THE TTI BUSY FLOP
3WAS NOT CLEARED BY
3A CLEAR PULSE OR
3170 RESET. CHECK CLEAR
3INPUT TO FLOP. ALSO
3E39 8-9,E41 8-9-108

3THE TT1 BUSY FLOP

3 WAS NOT CLEARED BY
31/0 RESETe CHECK
3E41 8~9, I/0 RESBET
3INPUT TC CLEAR SIDE
30F TTI BUSY.

3 THE TT1 BUSY FLOP
3WAS NOT CLEARED BY
3TTI SELECT AND A

3CLEAR PULSE. CHECK

~ 3AND GATE E42 8-9-10

3AND THE INPUT TO E4al.

3 SELECTING THE TTI
3WITHOUT A START
JPULSE SET TTI
3ROR BUSY. CHECK
3E42 11-18-13

3 SELECTING DEVICE 76
3HWITH A START PULSE
JSET TT1 BUSY. CHECK
$E42 11-12-13» AND OF
3C(START,TTI SELECT?

3CHECH DEVICE SELECTION

3CHECK DEVICE SELECTION

3CHECK DEVICE SELECTION



ey

2856236
- BE637
62649
83641
P0& 42

86643
BR2s544
23645
geé64s
Z6647

2659
29651
BO652
BE653
284654

28655
88656
83657
gcee”
geset

80862
686563
30664
89665
0666

80667
29678
00671
gas72
Bo653

22674
59675
£a676
25677
G3709

28721
gavae
#BT783
6794
2765

88746
es8757
83718
866711
88718
89713

296851
648115
663511
£86958
2360852

696851
868110
8633511
826053
gaees2

226851
852158
663519
easesa
086652

686051
As8114
£63510
236958
256832

04851
gco11e
863518
€B56858
geoesse

€26851
668111
£43519
636050
gLs0s2

034851
856111
g£3411
296858
06652

£26851
oGt
843568
236650
06652

ge26851
gedite
662200
2639118
FBLE50
pasnse

TAZ:

T44as

TAb6s

T4812

TS@s

T528

TSat

T56s

TS8s

JSR 3ETUP
MIOS 35
SKPBZ +TTO
E{ALT
J51 eLecP

JSR @SETUP
MiCs 12
BHPEZ «TTO
EHALT
JSR €ELOOP

JER @SETUP

PiOS «TTI+4B&77

SHPBE TTI
EHALT
JSR @LOOP

JER @BETUP
MICS 14
EXPBZ »T71
EXelT
J8R GLLOP

JBR CSETUP
NIGH 12
SHPEZ o TTI
EHALT
JER (LOCP

JER eSETUP
HIBS 11
SKPPE o TTI
EYALT
SR CLOOP

JER e83ETYP
RIGI «TI0
SHPEN o TTO
EMALT

JER ELOCP

JIR CIETUP
NILS «7T0

SKPEZ 6

EXMALT

JSR eLfoP

JER QZETUP
HICS «T%0
KIOC B
ZKPBN »TTO
EHALT
JER BLOCP

3 CHEEX

3 CHECK

3 CHECK

3 CHECK

3 CHEDK

FIMECH

REVICE

DEVICE

DEVICE

DZVICE

DEVICE

DEVICE

SELECTION

SELECTION

SELECTION

SELECTION

SELECTION

SELECTION

3START £MND TTO SELECT
SFAILED TO SET TTO
PBUSY. CHECK SELE (ASR2)

2 BUSY FLOP»

ETCoETC,

3 THE BUSY FLOP (TTO)
:WAS GATED ON TO THE
3 SELB LINE (AB2)
SWITHOUT TTO SELECT
3BEING PRESENT.

3 THE 770 BUSY FLOP
3WAS CLEARED VIA A
3 START PULSE WITH-
30UT TTO SELECT.



AL

¢a714
28715
28716
ge8717
e2728
cavel

go722
28722
82724
g272s8
88726
eg727
£2738
B8731

es732
ee733
en734
88735
82736
28737
2e742

Ba741
28742
8743
BET4a4
GOT745
e0746
oa747

2759
eo751
es8752
8753
37354
08755
8756

es7s7
£8768
€676
88762
28743
08764
8765
es766
£0767

28779
28771
e8772
288773
23774
88775
28776
ea777

826851
60111
848011
Be3411
g8eEse
£668s2

896831
geme
058223
263411
£558353
£248633
£63511
£096852

P2EBSY
669119
€563419
CO6Gs3
225853
863519
236852

826851
€cs110
63566
B6465Q
L0653
63518
826852

80546851
260111
£€26353
£62511
863790
e8c956
806052

866851
ceot1y
SB0033
063511
266211
662577
663711
286850
266852

E26851
geB111
£386953
263511
BE2677
G63711
886350
gae8sSe

T6@1

7683

Té4s

TE62

T68:

T768

T728

JER SSETUP
NIOS -TTO
MIO -TTO
SKPBN -7T70
EMALT

- J3R eLoop

JSR ozzTuP
BIOE -TTO

- BIOGC 13

EXPBY .TTO

- EMALT

" JSR eTIME

- SHPBE .TYO
JER &LDOP

JER 2SETUP
NIOS -TTI
SKPBY - TTI
EHALT
JER OTINHE
SKPBE TTI
JSR eLdop

JSR OSETUP
MIOS 771
SKPBZ €
EMALT

JER OTIKE

. SHPBZ oTTI

JSR eLooP

JER @SETUP
NIOS -T7T0
J3R oTINE

. SHPBE- «T7T0

SKPDE B
EHALT
JSR gLOOP

JER 85ITUP

RIS YT

S8R BOTINE

TBEPEZ -TT8

HIGES .TTO

IORST
" SMPDZ o TTO
EMALT

JER eLoop

JSR QEETLP

Mi0S o770
JSR 87T
SKPRZ «TTO
IORST
SKPDZ «TTO
EHALT

JSR eLOOP

STHE TTO BUSY FLOP
$¥AS CLEARED VIA
}SELECTIOG THE TTO
PWITHOUT A CLEAR PULSE.

STHE TTO FLAG WAS

3CLEARED VIA DOVICE
SCOBT 13+ CHECX E33-18
SINPUT TO DEVICE

3 SELECT.

3THE TTI BUSY FLOP
BFAILED TO SET VIA
2A START PULSE.
3CHECK THE READER
3S5TART LEVELL,ETCSETCe.

3SETTING TTI BUSY

2 CAUSED 3ELB

FLIME {(AS2) TO GO LOW
FUWITHOUT TTI SELECT.
PCHECHK AND GATE OF

5CTT RDR BUSY(1),

?TTI SELECT). E29 1-2-3

3SETTINMG TTO DONE

. 3CAUSED aALL DONE

2FLAGS TESTING 7O SKIP.
3DONE IS CATED ONTO
$ZELD (AZ0Y WITHOUT
BDEVICE SELECT.

$ROTM A 170 RESET

BAND. A CLEAR PULSE
SFRILED TO CLEAR

FTAE DONE FLABITTON.
SCHECK THE STARTeCLReRST
SPULEE, THE FOLLOWING

1 INVERTERs THE

sRONE FLOP ITSELF.

$A I/0 RESET FAILED
370 CLEAR THE 773

3 DONE FLOP. INPUT

37D OR GATE E43 FAILED
PTCHAECK LEAD 18, THEN
BREPLACE E42.
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TYY

21028 606051 T7a: JER &SETUP A TTO CLEAR PULSE

21861 Q68111 NIUS -7T7T0 SFAILED TO RESET

DiBDB2 BrseB52 JBR BTIME 3TTO DONE. CHECK

GI1803 B63511 SHFBZ «TTO 3E40-95 THE OR GATE

192924 P62l NICC TTO : THAT PRODUCES THE

21085 B63711 SKPDZ «T70 FCSTRT+#CLR+RET) PULSE.

01006 DBEVSH EHALT

Y1287 Upees2 J5R EL0O0OP

D119 va6651 Ti6s JSK OBSETUP 3A TTO STRT PULCE

21011 860111 NIOS 77O FAILED TG CLEAR TTO

21912 506653 JER eTIME 3 DONE. CHECK E4@-~-11

21813 Be3511 SKPBE TTO $THE OR GATE THAT

21014 @6B111 NIOS »TT0 3PRODUCES THE (STRT

i215 ©63711 SKPDZ -TTO 3+CLR+RST) PULSE.

31016 €06BSH EHSLT

B1017 6856052 JER eLQoop

21920 926851 T73: JSR @SETUP 3THE TTO FINISH PULSE

giz221 162000 ADC 956 SFAILED TO CLEAR BUSY.

gig22 961111 BOAS Bo-T710 5 SCOPE TO FIND QUT WHY.

V1823 BL69S53 JSR eTiMz

21824 B63511 SKPBE -T7T0

P1925 963511 SKPEZ -TT0 $A LARCE NUMBER OF THINGS

1926 BEB6E50 EHALT 3COULD HAVE FAILED.

1927 9B6L52 JSR eLOOP

01839 006051 TEO: S3R @XZTUP $TRY TO SET DONE

1631 102099 ADC G- 9 3VIA TTO FINISH. CHECK
- Big32 661111 DOAS 8. .T7T0 FEELD (A85)

21933 6€46253 J3R B8TIME 3INPUTS AND

21834 863511 SKPRZ - TTO FTHE T7TO DONE FLOP

21835 863511 SKPDN - TT0Q FOQUTPUT, RESET, AND

@1636 285950 EHALT FCLOCK INPUTS.

@i1037 vysese JSR 8Loop

01946 904251 Tg2: JER BSETUP 3THE CPL FAILED

©ifal 182009 ADC 0.9 3TO READ IN ANYTHING

21042 861477 INTA O 30N INTA. CHECK CPU.

21043 1¢2215 COM# 052 ENR

1844 BEE050 EHALT

019245 296gs2 JSR eLCOP

B1046 206951 T¥4: SRk BSETUP

21247 192520 SUBZL .8 3A BIT 1S5S WAS READ

N1850 265477 INTA 1 3IN ON INTAs CHECK

BigsS1 187414 AND# @5 15 SER 3EIZ,ETCs

21052 686350 EX6LT

Gif53 dueys2 JSR eLoor
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T30

B1954
21855
61856
B1857
918960

G19461
21882
21263
51864
21865
21865
gias7
Ei678
CRENE]
81872
G173

PI974
1975
@Gi8176
81877
21169
21121
glie2
21183
%1194

81185
21106
611087
613113
gitil
griie
81113
21114
21115
@it116

21117
21120
ai12es
grie2
71123
witza
eg112s5
g1i26
BLIET
#1128
61121

2860251
261477
121004
Bese5o
836852

GB6851
122068
262877
262677
ga1111
226853
863511

851477

1919635
26859

G26852 °

BE6E5]
@62111
2e6953
$53511
Beir4ail
126529
167485
Bo6B59
26852

206051
geaitt
2656853
263511
182488
GL2877
BL1477
igieas
B25359
guess2

2o6es1
geg111
Ga6a53
963511
261477
B24485
126414
BLLBED
8o5052
191881}
880011

TE6s

TES8s

T2a:

T92:

T9 43

JSR @SETUP
INTA 2

MOV 2,0, SZR
EHALT

JER ELO0OP

JSR @SETULP
ADC 050
MSKO @
10RST

DOAS 85.TTO
JSR eTIME
SHPEE «TTO
INTA @

MOY €5 0s SHR
EHALT

JSR eLOOP

JSR eSETUP
NIOS +TTO
JSR OTIME
SKPDE «TTO
INTA ©
SUBEL 1,1
AND @5 1- SHR
EHALT

JSR eLoCP

JSR @SETUP
NIOS -T70
JER BTIME
SKPBZ «TTO
SUB 2.8
MSKO o

INTA @

MOV @, @5 SNR
EHALT

JER eLoer

J3R ESETUP
NIQS o770
JSR @TIME
SKPBE «TTO
INTA @

LDA 1,7T244A

S5UB# 9a1282R

EHALT

JSR OLOOP
HOY 0 0s5UP
eTTO

JAFTER A I/0 RESET

${ISSUED BY SETUPY INTA

# SHOULD READ BACK NO
3BITS». BUT IT DID
3GET BITS BACK.

3 SET THE TTO

3 DONE FLAG. THEN
3PERFORM A INTA
3 AND CHECK IF
3ANY BITS WERE
SRECEIVED BY THE
8CPU.

B 3USEEST TTO INT

3REQUEST FLOP FAILED.

$WITH THE DONE

IFLAG BET INTA

3 SHOULD READ BACK
3BIT 15« CHECK

FINTA INPUT TO BIT 15
3E31.E325E12

3A MBKO WITH BIT 15
3ZERQ SHOULD NOT

3 CHANGE THE STATE OF
3TTO INT DISABLT.
3NO BITS WERE READ
3BACK ON INTA HOW-

$ EVERs CHECK DATA-15
FINPUT TC TTO INT
3DISABLE FLOP.

3 THE DEVICE CODE
FREAD BACK FOR

3THE TTO SHOULD

$BE 11 (FIRST TTO) COR
251 (SECOND TTO?.

3 SOME OTHER NUMBER
SH¥AS READ BACK.
SEXAMINE CI(De

SCONSTANT!
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Ty

#1132
21133
21134
21135
21136
61137
B1149
ail4l
21142
81143
B1144

21145
@1146
81147
21156
@g1151
g1152
B1153
01154
21155
21156

91157
01169
21161
gi162
21163
21164
1165
g1166
#1167
861170
#1171
gi172
81173

1174
@1175
B1176
21177
81209
g1281
g12o2
p1283
gi26a
91205
812686
21287
2iz219
1211
giz212
21213

2860851
182529
62877
es2677
66111
326453
0563511
261477
181845
2866508
86952

BAGBS1
1625209
862877
868111
386853
063511
61477
121004
GE6D50
886852

226051
182009
B61111
Pes053
B63511
182¢26
a1l
206853

@ga3511

B24254
186432
0Bs6B53
2ee352

286051
182220
661111
BB6853
263511
162009
9631111
R61B11
261011
051211

GB6BS3

863511
B24054
186432
906250
AP6052

T962

T98:

uga:

Ua2s

JSR 8SETUP
SUBZL 9,9
MSKO @
ICRST

Wi0S .TTO
JSR 8TIME
SKPBZ «TTO
INTa 9
MOV 8595 SNR
EHALT

JER 8LOOP

JSR BSETUP
SUBEL 8.0
MSKO @

NIQGS -TTO
J3R eTImME
SKPBZ -T70
INTA O

MOV @, 2, SER
EHALT

JSR eLooP

JSR 8SETUP
ADC 2.8
BOAS 2,.TTO
JSR eTIME
SKPBZ «TTO
ADC ¢-0
DOAS @2 TTO
JSR @TIHE
SKPBE -TTO
LDA 120TINML

SUBZ#& 8.,1552C

EHALT
JSR eLOCP

JEBR BEETUP
ADC 2,9

DOAS 85 .TTO

JER BTIME
SKPBZ «TTO
ADC ©8:9
DCAS 0. TTO
DOA 9,.7TTO
DOA 25 -TTO
DCA Z5,TTO
JSR B8TIME
SKPBZ «TTO
Lpa 1.CTIML

SUBZ# 0,1.S2C

EHALT
JSR eLoopP

3THE TTO INT DISABLE
JFLOP I35 SET VIA
3MSKO THEN CLEARED
3VIA 170 RESET. HO
3BITS WERE READ BACK.
3 SUGGEST 170 RESET
SFAILED TO CLEAR

3TTO INT DISABLE FLOP.
3CR ITS INPUT TO TTO
3INT REG FAILED.

STHE TTO INT DISABLE

3FLOP EITHER FAILED TO

3SET VIA MEKG OR

3 THE AND GATE

3¢TTO DONEC12,TTO INT DISC8)Y)
3FAILED», BECAUSE IT

3DID NOT PREVENT

$TTO INT REQ FROM

3SETTING.

3CHAECK THE TIME IT TAKES
3TO PRINT A CHARACTOR. CHECK
3AND GATE TO MAKE UP FINISH
3IF TIME IS 9MS»STOPC1)
A * 18MS,TTOG(1)

R " 27MSs"  1C1)
3" [ ] L2 36%5’" 2( i)
R " 43MS,T 3(D)
B ® S4MS,™  aCy)
3% = ® 638" S(D)
| AR O TEMS.T  6C( 1)
F A * O BiMS.™ (D
3"t 9gMS,™ 8L

3A CHECK TO INSURE THAT
3DDA TO THE TTO DOES
3MNOT SHIFT THE REGISTER
3IF TTO IS BUSY

3 CHECK AND GATE OF
3(DATA OQOUT-A,TTO SELECT»
3TTO BUSY(8)) THE TTO
$BUSY 8 INPUTS

3FAILURE IF TIME SHORT.
FCCCTIMLI=98%Z OF TOTAL.



e

kR A1

z21214
21215
61216
1217
61229
21221
giz2e2
giee3s
gig24
#1225
g1226
1227
91239

B1231
g1232
1233
21234
81235
21236
21237
31249
gizal
g1242
g1243

01244
01245
@1245
1247
P1250
21251
giesz2
21253
21254
21255
81256
21257

PR6B51
182900
61111
BB6853
B63511
1829880

261111 -

286853

8£3511

824855
186433
ga6358

006052

826051
Béir1t
06053
P63511
B69111
BR6B5S3
263511
224854
126432
P26050
86952

296051
g61111
BesaS3
@63511
261011
262111
Ge6853
263511
@e24955
166433
PR6359
pas6es2

Uga:z

Ugss

Ulg:

JSR BSETUP
ADC G502
DOAS B:-TTO
JSR eTIME
SKPBE TTO
&DC @58
poas g!a??ﬂ
JER 8TIHE
SKPBE TT0
LDA 1,CTIMH
SUB¥E# 8, 1.58NC
EHALT

JSR eL00P

JSR ESETUP
DOAS 8, .TTO
JSR eTIME
SKPBZ .TTO
NIOS TT0
JSR €TIME
SKPRZ «TTO
LDA 1,CTIML
SUBZ# 8515S2C
EHALT

JSR BLOGP

JSR @3ETUP
POAS B,.TTO
JER BTIME
SKPBZ «TTO
BOA 9:.TTO
NIOS «TTO
JSR eTIME
SKPBZ TTO
LDA 1:CTIMH
SUBE# @»s 15, SNC
EHALT

JSR eLOoCP

$TEST THE TIME FOR TO
JLONG. CHECK AND GATE
3(DATA QUTA»TTO SELECT.
3TTO BUSY (@)).

3TEST FOR SHORT TIME
3IF START FRAILED TO

3 CLEAR CUTPUT BUFFER
31T WILL CONTAIN ALL
3ONES. CHARACTOR WILL
3 END QUICKLY.

3TEST FOR LONG TIME

3IF STOP1 WAS @ AND

3 START STILL GOT THROUGH
3THE AND GATE TO

3RESET THE BUFFER

$THE TIME WOULD BE
31L.0NG.
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ey

81252
21261
gizcse
@BiRs3
Git64
GiE65
1266
G1es87
61273
81273
giz272
81273
81274
21275

61276
@i1e77
21328
81291
21322
91383
BI1C84
1205
81306
giae7

Z1219
@131t
gi1a1z2
#1313
gi31a
21315
£i314
21017
81228
g1321

g13e2
2222
gi3z4
£1325
21326
01327
51329
81331
#1332
81233
1334

2REGS1E
867111
CO6€53
063511
Geritt
036053
263511
824856
186423
124453
232857
1322433
26858
585652

8es6es1
162529
252602
8es1Ng
2636353
2563511
61477
101665
Po6aS8
Goeaso2

2268351
132529
gena17
gedty
ZL6953
643511
051477
1891385
g£05058
gaenda

886051
Be@111
206353
663511
9561408
£24485
16415
BC6058
ggcecsa
18121
egsoil

Y 43

Uiés

uigs

uzos

UcBAs

<EOT

L3R eIETLR
DUAS G2TT0
JER ETIME
SHPRE -TTO
DOAS 85.TTO
S50 TIHE
SKPBE T70
LDA 1,CTIM
SUBE 8. 12 3NC
MEG 1,1

I.DA 2,T%D
supz #
EHALT
JER €LO2P

JER SBETUP
SURTL .0
DOB 825
NIGE »TTO
JSR &TinmE
SKPBZE »7TT0
INTa &

MOV @s9s SNR
EHALT

JER #LO0P

JSR @3ETUP
SUBEL 9-8
MIQ CPU
MIUS8 <TTO
JSR 8TIME
SHPEE . T70
INTA O

MOV 2.85SHR
EMALT

J3R eLoeP

JER GSETUP
MIOS 7170
JER 2TIME
SKFBEZ -TTO
DIB 8.8

LBA 1,U28a
SU38 B: 1, 38MR
EAALT ’
JSR 8L00pP
HMOVR Cols 3P
s TT0

leZa SN

3TIME TO PRINT A
3CHARACTOR IS LESS
3ITHAN 23 OFF FROM 102MS.
20R A ERROR IS ASSUMED.

P THE ¥MSHO LEVEL

SEAS RAISED AT DTOB
3TIME EVEM THOUGH

5IT WAS NOT A CPU INST.
SCHECK #MIBKQ (A383.

3THE MSKO LEVEL
FYAS RALZED AT
FCPU OINST TIME
SEVEN THOUGH MO
3DTOB WAS GIVEN.

ITHE INTA LEVEL (A48
FWAS RAISED £A DTIR
FTIME EVEN THOUSH NO
3CPU INSTRUCTION WAS
3 GIVEN.



31335 226851 Bids JSR @SETUP 3 GROUND THE INTR LINE.
21336 182620 SUBZR ©:8 $NO INTERRUPT SHOULD
G1337 045060 5TA 928 3OCCURE BECAUSE ION
B1240 Q42001 STA @s1 3115 NOT SET.

P1341 261111 DOAS 82 «TTO

21342 063511 SKPRZ TTO JCHECK 4 INPUT AND/OR
31343 68771 JMP a1 3 GATE TO THE FLOP

1344 QL2000 LDA 1:0 $PRODUCING INT PEND LEVEL.
21345 186414 SUB# Os1sSER $ALSO CMECK AND/OR GATE
B1346 GBEEUSH EHALT 3 C(ION-ION SYNC,FETCHYs SEE
91347 1020668 ADC G50 $ SUPER NOVA INPUT/OUTPUT
21356 806852 JSR 8LO0OP SPRINTS.

#1351 206851 Biils JSR @SETUP 3GROUND THE INTR LINE.
$1352 102629 SUBER 2,9 32 TURN THE INTERRUPT
812353 G40099 STA 650 3SYSTEM ON AND QFF.
@1354 @48801 STA Gal 3NO INTERRUPT SHOULD
$1355 g&1i11 DOAS 85 TTO $OCCURE. CHECK THE

21356 963511 SHPBE «TTO 33 INPUT AND GATE

21357 229777 JHP e $PRODUCING INT=-PEND
g1360 965177 MIQS TPU 3¢(B31> LEVEL.

01361 960277 NIGC CPU

212362 824390 LDA 150

$1343 104414 SUBY 3s 15 5ER

B1364 636658 BllA EHALT

81365 Q6852 JSR @LOCP

61266 24047 Bi23 LDA 121ND4 SLOCATIONS 1-2

81367 G44881) STA 1»1 3 SHALL CONTAIN

#1270 944302 STA 1:2 3¢84>. LOCATION 3

G1371 0443083 STA 123 3TO 1 WILL RETURN

B1272 ¢24772 LDA 1.811A 3 THROUGGH LOC 4.

01373 $A4G380 STA 190

312374 £06851 B13 JER @SETUP $CHECK TO IMNSURE MA
61375 102881 ADC 2> 3s SKP $1S CLEARED AT PTG-5
21376 9061419 B13A $CF PiIt CYCLE.

BI37T7T G247 LDA lae=1 '

01409 B44B04 §TA 1s 4 3SET RETURN.

D146l GEB04T LDA 25IMD4

91402 €56281 5TH 251

31403 F61111 DOAS 0. -TTO

B1aB4 63511 SKPBE < TTO

91485 ¢28777 SHP et

01406 988177 N1GS CPU

21407 €02801 JMP | sMa=1

B1410 B2409) Bi3As LDA 151 sCHECK LOC 1 FOR

@141t 132414 s1R# 1,25 SER 3BEING SAME AS

g1412 CH4850 FHALT SBEFORE INTERRUPT.

#1413 2568277 NIOC CPU 3 CHECK AND (PI1-TS3)
Bl414 226852 JSR 8LOOP $SHOULD INHIBIT ADDER QUT.
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te?

g1415
giaie
#1417
1429
G142i
g1422
21423
GLAZ4S
g1425
@1426
§1427
01430
@1431
1432

21433
@1434
@1435
Z1435
g1437
Bl440
91441
81442
B1443
81444
21445
B1446
@1447
51459

21451
B1422
$1453
81454
BLass
gi1456
©1as57
Blacd
21461
g1462
B1453
Q1454
81455
21466
21467

06851
igzesl
281427
9247717
244284
o111
F53311%
e88777
g68177
151819
1993514
CTe0o8
gc8277
pasBEsE

686351
1829801
co1447
224777
G44804
GERE R R
663511
288771
269177
161g18
063477
26858
68277
gHeGs2

2268651
182891
281464
ne4s771
DasGE4
§AB089
gs1itl
363511
ese777
ged1 77
00484
224990
186415
pR645H
ce6052

Bl4as

B1a4aA:z

B15:

Bi5as

Blés

B16As

JER @SETUP
ADC B 85 SKP
Bi14A

LDA 1s.=1]
STA 124
DOAS @, .TTO
SKPBE LTT0
\j?‘%? Q"%
MiOS CPU
HOVYE 8.8
CoMe 8. 35 SER
EHALT

#i0C CPU
S8R GLOOP

JER @RETUP
ADC ©» 8- SKP
Bi1ZA

LPA 1se-1
ETa 124
DOAS B TTO
SHEPBE »7T70
Jfé? o"l
NIOS CPU
EOVE 00
sXPEN OFY
ERALT

BIoe CPU
JEBR ELTOP

JSR QIETUP
ADT CrBs SKP
BidA

LDA 1se=1
STA 154

8TA ©:3
DOAS £ TTO
CHPEE oTTO
JH? o"-l'
NIDES CPrY
JUIP e 4
LDA 126
SURs D» 1s BNR
EMALT

JSR 2LOGP

$DEFER FAILED TOC SET
$1AT THE END OF PI-2
3CYCLEs. CHECK 3 INPUT
$OR GATE TO PRODUCE

3 DEFER BET.

3A INTERRUPT DEFERED

3 THROUGH LOCATION @
sNOT LOCATION 1. CHECK
31 TO MA AT PI-2 TIME.
s CHECK ADD OME LOGIC
$(A912 AND GATE
3C(PI2,TE32.

$A INTERRUPT OCCURED
}RUT FAILED TOQ STORE
JANYTHING IN LOC s
$CHECK INPUTS TO
$MEM MOD LOGIC.
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Ty ¢

81478
21471
81472
81473
1474
@B1475
81476
21477
815463
81501
81502
£1583
1334

21585
21585
21587
pisie
21511
gisi2
gi15:13
gici1a
21535
gis16
81517
813528
g1521

g1522
21523
@Ls24
8isS25
g192¢
g1527
£1538
91531
21532
B1533
81534
£1535
1536
21537
21548
61541
g1542

Be6851
182961
801562
824777
B44564
g6111d
263511
882777
668177
528483
B63577
286959
826852

gaeast
132001
ga1321
824777
E44884
261111
863511
gaa717
GoBIT?
161818
1861019
866559
886652

286651
122091
831536
824777
g4a4884
261111
262511
262777
2en177
1€1918
892400
831335
224200
8230776
132415
geLose
56652

B17:

B17A:z

B183

BigAs

B19t

BiZAs

JER OBETUP
ADC B.8s BKP
Bi7A

LDA 1se=1
ETA 14
DOAS HseTTC
SUPBE «TTO
JHP =1
MIOS CPU
JHMP e+ 3
sS¥pBE CPU
BaLT

JER BLOCP

JER PSETUP
HT0 S50 SKP
Biga.
L8& 1se=1
5TA 124
BOAE DsoTTO
PR . T7T0
SMP o=l
KIO3 DPU
fOvYd o9
HMOVS G,0
EHALT

JER ¢cLOGP

JER ESETUP
B0 @ D0 BHP
Bi%A

LBA $se-1
STH 124
BOAS 956710
SHIPEE «TTO
J%? o“
pLes Cru
MOYE 5.8
JUEP

LDA 1.6

LDA Bre=2
S5UDT 1.2, 8HR
EMALT

JER 8LOUP

FWHEN A INTERRUPT
$OCCURES THE ION FLOP
3 SHOULD BE CLEARED BY
3THE PI CLR PULSE.

s TURN THE INTERRUPT
3EYSTES ON AND CHECK
3FOR A IHTERRUPT.

3CHECK INT PEND LEVEL
378812« CHECK FOR PII
3AND PE2 LEVELS.

JCHESK INTR LINE ETC.

3TEST TO INSURE THE
$PC IS HOT INCREMEMNTED
JDURING THE PI! CYCLE
SEHAEN ALC SKIP IS NOT
IPRESENT. CHECK CR
$8ATE (PI1.DCHEd THE
3PI1 INPUT.



tee

21543
G1544
21545
1545
01547
21559
21551
815352
£i1553
61554
B1555
P1556
£1557
w1568

Bi5561
gi15¢62
B1563
Blts4
£1585
61586
21567
81578
B1871
$1572
81573
gis7a
#1875
BLETS

21577
eio6a
G16G1
gloeze
818633
G1694
@185
81635
21627
81618
21611
#i612
gie13
Gidta

286851
268277
ig2e01
881556
24777
Ba4204
g61111
#63511
ean7i7
868177
126869
185414
2U6059
286852

685851
182021
231573
224777
44034
€611l
B63511
862777
HEBITT
101918
g24829
1235935
826359
@258352

206031
12z2eny
21611
874777
B44004
B61111
863511
G38777
Coe1T7
g044%1
£24908
136414
8eca59
226852

B28s

B28A:2

Ba2:

B232s

B234:

JER @SETUP
NIOC CPu
ADC 8,985 SKP
D2ga

LDA fse~1
8TA 1,47
DOAS 8,.TTO
SKPBZ -TTO
JEP o=
NIGQS CPU
aADL 151
SUB# 0,15 82R
EHaLT -

JER gLOOP

JER @RETUP
ADC Bo8e SHP
gesa
LDA tse=3
STa 124
POAT Bs-TTO
SHPEZ -TTO
JHP se
MIGE Ty
8OV -9
LEA 1,8
KOV 15 1-8MR
EHaLT
JER eLoCP

JER QEETUP
ADC 0,0, 34P
PB3A

LDA 50~
STa -4
DOAS 55 TTO
SHPEZ «TTO
JEP o=y
ML23 CPU
J3R .o

L.DAa 1.8
SUR# 1,2s8ZR
EHaLT

JSR 8LOOP

$A TEST TO INSURE THE

3ADC IMSTRUCTIOM FOLLOWING

3TAE NIOS 18

JEXECUTED BEFORE THE
PINTERRUPT. CHECK THE
3LOAD INPUT T0 THE
$21-C. PRODUCING

3INT PEND AND DCH PEND.

3FORCE A IMTERRUPT
3AND CHECK TO INSURE
3 THE PC TO MEM
3TRANIFER OCCURES IN
3THE Pig CYCLE. CHECK
1CR GATE (FETCHLPIZ)
SON THE STATES CPuU-2
BPRINT..

3TEST TO INSURE THE
3PL IS STORED PROPERLY
2VIA INTERRUPT.
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TEe

21515
gl6ts
1617
21620
pis2l
gieca
L1623
Bic24
ei62d
#1626
pisg?
BL638
gi1631
gisa2
1633
51634

286651
182881
gB1E38
224777
BLEBTA
£51111
263511
e2e777
e68177
181881
ez16230
834777
684283
166414
26659
cases2

BR243

B2aa:

JSR BSETUP
ADC Bs8a 3KP
B2aa

LDA lee~i
STA ts4
DOAS D5 TTO
SKPBEZ «TTO
J%E? e*i
BIO3s TPU
MOV B0 ZHUP
% 1 o

LDA Sse~1
LDAa §,3 7
SURS 3,15 SR
EHALT

JER 2LOCP

3A INTERRUPT 1S CAUSED
3 TO OCCURE JUST AFTER A
3ALC SXIP INSTRUCTION
sWHICH SKIPS< THE PC

3 SHOULD BE INCREMENTED
3IN THE PIt CYCLE TO

3 STORE THE PROPER
3PROGR&M COUNTER IN
$LOCATION Oo.

3PC WAS NMOT INCREMENTED
3CHECK OR GATE (PI1-,DCHD
$IN THE LOGIC FEEDING
3THE INC PU FLOP.
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CE

P1635
€i626
21637
B164%
gi1641
Bieaz
1643
Giloaa
81645
Bis4s
61647
21653
g1e51
21652
01653
81654
G1655

G165%
81657
P1668
Bi661
Biso2
B1663
B1éca
BLESS
B166e
Bi¢67
21673
81671
@1e72
81673
21674
81675

226551
182691
ga14651
224777
44894
ge111t1
853511
eesT77
Beni77
ge2& 482
1916861
ga1647
€34777
824830
126414
086653
0Begs2

096651
1624061
£31673
g24777
B440604
€a2ec9
gst13d
43821
EEB7TT?
8563177
CE64E2
101601
EE8008
16641 4
BEEB58
£06852

B25:

B25as

B27s

B2783

JER @IETUP
ADC 858, 3KP
BOoSA

LA 1ss=1]
ETA 1-4
DPOAS #5770
SKPEE -TTO
JHP e=]
MIOS TPU
LOA 15822
MOV B.,0-SHP
0°§ '
LDA Joe=}
LA 1.8
SUR# 1,35 8ZR
ER&LT A
JER €L00CP

JER @SETUP
ADT G50, SKP
B2T7A ’
LA fse=1
STA 154
STa G.8
DLLE CrTTO
EHPBE «TTO
JEp a“i‘
MIOs ©LPY
LDA 15092
MOV g, 8, 84P
p g
SRS 8,1:858R
EMpeLT
JER eLcopP

$THIS TEST INSURES THAT
FJTHE ION SYNC LOGIC
SWILL REMAIN ON

3DURING PERICDS WHEN
STHE PROCESSOR IS NOT
$IN THE FETCH STATE.
3CHECK THE AND/CR

3GATE FEEDING THE ION
FSYNC INVERTER, THE TOP
3TYEO INPUTS. ALZO CHECK
5THE INVERTER PRODUCING
$I0N SYHNC (88D

3ARD THE FOLLOWIRG FLOP.

$A TEST 70 INSURE A
$°LDA 150.+2" INSTRUCTION
318 EXECUTED PRIOR TO
PA INTERRUPT CYCULE.
SCHECK AND GATE INPUT
370 PI1 STATUS FLOGP.
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A A

- B1676
B15677
B1799
21781
@gi1722
G17e3
21784
21785
B17es
91787
61719
81711
61712

#1713
1714
81715
G1716
@1717
61729

21721
gi722
21723
1724
81725
g1726
21727
21728
@1731
B1732
#1733
g1124
@g1735
21736
21737
817408

g1741
G1742
#1743
21744
21745
G1746
81747
21758
g1751
217352
61753
61754
21755
B1756
1757
81769

GO6051
122861
pEITI2
Ge4a777
44804
6111t
863511
eea777
8668177
177797
191918
896859
B8ses52

182429
126529
131128
873301
132414
SBB 443

P26e51
162421
AUL735
g24777
044304
126520
131129
861111
263511
288777
268177
B73321
181885
132414
FE6059
286952

@2a6851
162481
@g231753
F2a777
GA488 4
g61111
8463511
8CaT77
2e8177
£73391
04481
£24608
136014
256650
226852
161016

B29s

B29As

B31:

B32:

B32A3

B33:

B334A3

B34t

JER BSETUP
ADC @535, SKF
B29A

LDA 1se~1
STA 1s4
DOAS @5 -TTO
SKPBE TTO
JMP o=t
NIOQS CPU
ANDCSE# 3, 3, SEN
HOVY 9.0
EHALT

SER 2LOCP

SUB 2.8
SUBZL 1,1
MOVEL 1,2
DOCP 2:1
SUB# 1.2+ 5ER
JMP B34

JER @EETUP
SUBR 9025 SKP
B3za
LDA lre=1
STA 124"
SUBZL 1s1
MOVZL 1.2
DOAS ©2.TT0
SKPBZE <TT0
JHP e=1i
NIOS CPU
DOCP 251
MOY @s8s SNR
SUB4¥ 1:2-8ZR
EdaLT

JER EBLOOP

JSR esSETUP

ADT ©o0,5KP

B33A

LDA lse=~1l
5TA 124
DUAS GosTTO
EMPBZ .TTO
J%P 0"
MIOS TPU
DOCP 251
JER o9}

LDA 128
ADCH 1+ 35 SER
EHALT

JSR eLO0P
®MGVe 59

3TRY TC CLEAR ALL
IR BITS VIA INTERRUPT

3TEST TO SEE IF
SMUL/ZDIV IN THIS MACH.

3NO MIL/DIVI

3CHECK MUL RESULT
PUITH INT PENDo

sMUL

3CHECK PC STORED
3WITH INTERRUPT ON
3MUL INSTRUCTION.

SHUL
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‘%‘g“g‘

21761
01762
81762
B1764
B1765
1766

81767
1778
B1771
gi1772

BL773
1774
B1773
91778
B1777
2088
92631

$0685!
162089
£68410
1€6815

0260259

gecese

074477
175189
175192
280561

206651
Bcu119
096853
BLEI61D
1818062
236058
Goses2

Vege

Vg2s

JER @SETUP
ADC €09

DIa €5.TTL
COMe 258, SNR
EHALY

JSR eLQQP

READS 3

HOVL 323
MOYVL 3,35 S&C
JHMP LEO2S

JER @SETUP
MIOS .T7I
JSR BTIME
SHPDN . TTI
MOV 8,8,38ZC
EHALT

JER gLOCP

3D1A DID NOT
JCHANGE THE CONTENTS
3OF ACH.

JIF KSR TTY DON'T

3DO THIS SECTIOM

$PSTARTING THE PAPER

s TAPE READER DID NOT

3} CAUSE DOHE TO SET.

315 THE READER IM THE
3START POSITION? TAPE IN
JREADER? S3WITCH IN THE
SLINE FOSITIONY
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TYY

gegez
%2283
B2Ra4
azess
02986
2zoe7
62919

82311
geai2
22913
22014
22615
22816
2217
gzoze

gze2t
geaeg2
g2023
pg2n24
62825
02026
g2e27
Q2036

92831
@2832
22033
z2ee34
g2035
2836
w2837
2202 49
22241
p2a42

32043
g2844
82845
gegas
2047

22959
Beast
22852
22853
g2954
02855
g2ese6
62057
a6
B2061
g2as62

806051
262112
Za6053
0e36180
263518
2268592
gasase

86851
860119
BO6E5S3
P63E518
862677
#63719
G650
0568952

Go6E51
2s9110
ge6853
863518
geozig
963718
Bo6a59
BU6852

206651
BeB110
226853
863518
B53118
B63719
Be6n50
GREB53
263512
266852

BREB51
geraiv
161834
eRs058
eseBsS2

PE63851
182480
962877
Be26T7
062119
806353
8632519
B61477
1919045
606958
ge6B52

V@ asz

Voes:

vag:

Vids

Yiz:

Vias

JER BSETUP
MIOS »TTI

JER @TIME

SKPDN »TTI
SHKPBZ -TTI
EHALT

JER 6LO0P

JSR E€SETUP
MIOS 771
JSR €TIME
SKPBE -TTI
ICGRST
SKPDZE .TTR
EHALT

JSR 8LOOP

JER @ZETUP
NIOS -TTI

JSR 8TIME

SHUPBE - TTI
NIGC TTI

SKFDZE -TTI
EHALT

JSR 8LOOP

JSR B8SETUP
NICS »7T7X
JOSR @TIME
SKPBZ +7TT1
NIiOS .TTI
SKPDE «TT1
EHALT
JSR eTIME
SKFB4 -TTIL
JSR @L00P

JSR @3ETUP
INTA @

MOV €20, 3ER
EHALT
JSR 6LS0P

JER @SETUP
SUB €,8
MSKD ¢
I1CKRST

NIOS -»TTI
JSR BTINE
SKPRZ -T7I
INTa o
MOV 225 SR
EAALT

JSR 2LOC0P

3THE SETTING OF

3TTI DONE DID NOTY
sCLEAR TT RDR BUSY.
SCHECK TTI DONEC(DD
3INPUT TO CLOCK. ALS0
3DATA INWPUT SHOULD BE
5 GROUND.

3170 RESET FAILED
3TO CLEAR THE TTI
3 DONE FLOP. CHECK
3E48 S5-6. ALSO INVERTER
3E39 18~11. TO THE
3RESET SIDE OF THE
$ DONE FLOPe.

3A CLEAR PULSE TO
sTHE TTI LCGIC FAILED
3TO CLEAR DONE.
SCHECK E49 4-6-

sTHE OF GATE TO
3JRESET SIDE COF DONE.

3A START PULSE TO

3THE TTI LOGIC FAILED
370 CLEAR DONE.

$CHECY E48 3-~6. THE
30R GATE TO RESET SIDE
30F DONE.

3AFTER £ 1/0
$ RESET INTA SHOULD
JREAD NO BITS.

3WITH THE DONE FLAG
3SET INTA SHOULD
3SREAD BACK A DEVICE
3 CODE. CHECK TTI
3INT REQ FLOP.
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) '§§‘ -?,

g2263
gcoe4
22855
B2866
82887
gee7e
82071
82072
g2873
azeT4a
82675
2576

Ggze77
221898
22181
geig2
82193
g2ia4
2135
geias6
22187
g2116

g2111
g2112
B2113
gzita
£2115
getis
2117
g2129
geiet
gzigz
g2123

c2124
£82125
£2126
62157
€2133
£2131
p2132
$2133
82134
22135
02136
82137

B2&251
138529
161199
262877
BE2677
60118
836953
@63516
661477
151885
826258
836052

0360351
162469
©62977
860119
8o6653
63519
261477
181685
£26859
gasesz

£06851
182529
101129
262877
066119
206853
B63510
51477
191284

06859
£56852

E8¢051
1@268¢

843081
068119
BELG53
263518
B6B177
Beza7?
863477
gosase
868277
20¢052

Vigs

Vigs

Voo

vees

JSR GSETUP
SUBZL 8.8
HOVL. 2,8
HEKG g
IORET
KHIDS 771
JER 6TINE
SHPBE -.TTI
iTa &7
MOV €58,3MR
EHALT

JER eLCOP

JSR @SETUP
SU3 0506 -
MSKO 8

NIOS -TT1
JER 8TIME
SHPBZ . TTQ
INTA 8

MOV 8,3, SHR
FHALT

JER engor

JSR @SETUP
SUPEL 87
MOVEL 958
HSKO g
NIOS oTTI
JSR eTIME
SUPBE «TTI
INTA ©
HOY €, 3, SER
EHALT

JSR 6LOOP

JESB @3LTUP
SUBER 9.3
ETA ©21 -
PICE »T7I
JER B8TIiHZ
SHPEZ o TTI
NIDS CFy
DIC G.0P4
S¥XPBN CruU
EHALT
MIGT CPU
JSR eLOOP

3CHECK THAT I/0 RESET
$HILL RESET TTI INT

3 DISARLE

$SET THL FLOP

PTRY TO CLEAR

$SET DONE.

$EXPECT DEVICE CODE.

$A MEKD INSTRUCTION
$WITHOUT A BIT 14
33HOTLD NOT SET

3TTI INT DISABLE. NO
3DEVICE CODE WAS READ
BACK ON IHTA HOWEVER.
$SUGHEST THE DATA IRPUT
3TO TTI INT DISABLE
SFALLEDS

3TTI INT DISARLE FAILED
3TO SET ON A MSXO
3INSTRUCTION COR » THE
36MND GATE (TTI INT DISABLE
385 TTI DONEC13) FAILED.
3MEXO SHOULD PREVENT
$INTA FROM RIADING

3 DEVICE CUDE.

$CHECK THAT 1/0 RESET
PUILL CLEAR TTI
PINT REG.

3¥AIT FOR DONE

SENAELE INTERRUPT
3170 REBET

$CHECK THAT NO
JINTERARUPT OCCURED.



aus o

kA

82140
B2141
22142
92143
92144
92145
#2146
g2147
62156
g2151
gg152

G2153
82154
22155
22156
82157
22168
g2161
p2162
B2163

p2164
p2165
82166
g2167
@2178
22171
g2172
62173
p2174
82175

g2176
021717
82208
g2e81
gzges
32293
2264

62285
22206
82287
€cz210
gz2211

g2zi2
@ge213
B2t 4
22215
g2216
2217
82229
pa2221

go6851
269110
Gesas3
£63518
B24856
106423
124489
gc8120
132433
226650
8€5852

602153
gpe127
ge6127
266136
PO2345
886127
53611
28777
682441
208451

821499
48485
192049
132410
181402
281491
2oEo09
2a2774
043069
21401

854413
234486
B54496
176488
852485
262677
Go2485

8262683
eeCese
gez2es
e2caoe
682009

854776
834774
1758924
82773
234772
254770

863877

2e2767

veas

V263

TIMERS

ENTERS

ITR:
ITRCT:
ESWITS
RETURN:
LOOPRs

ERRS

JSR 8SETUP
NIOS 771
JSR @TIME
SKPBE «TTI
LDa 1,CTIM
SUBZ €. 15 SNC
KEG i»1

L.DA 2.PCS
SUBE# 1-82,SNC
EHALT

JEBR 8LOOP

LEQ25=,
JSR @1CRLF
JSR BICRLF
JER eIMESS
PMESS
JSR @ICRLF
SKPDH TTO
Jﬁ? a‘”l
JMP 8.t}
T8G

LDA 9-8:3
ETH Gs+45
ADCO 9,8
SUB# 2.9
INC 2:0252C
JMP 153

z
SHMP
5TA
JMP

IRy
@, TIMEX
13

3, LOOPR
3,1TR
3, ITRCT

sTA
LDA
STA
SUB 3:3

STA 3,ESWIT
IORST

JMP @LOOPR

3
@
2
g .
&
STA
LBA
MOV
JHP
L.Ba
S5TA

HALT
JMP @RETURN

3, RETURN
3,E3WIT
35 35 3R
BRETURN
3: RETURN
32ESWIT

:CHECK THE READ A
3 CHARACTCOR TIME T0
3BE WITHIN 5% OF

3 180M5.

JEND OF PASS MESSAGE

3MESSAGE PASS

$ TIME THE INST
$FOLLOWING THE CALL.

3ITERATION RETURN
3THIS TEST INITIALIEZES
3 EACH RCOUTINE.

31/0 RESET

s ERROR

3NOT FIRST ERROCR
3 SET ERROR SWITCH
3C(3)=PC+1 OF THE
3 ERROR
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. Bezze2
- BR2E23
geez4a
pe2es
gz2246
agzazi
gease
g2231
2232
82233

Peel4
@g2235
22236
82237
02249
g2241
ge242

22243
2244
B2245
gez 46
ga2247
ee2s59
2251
geese
g2253
G2254
£2255
22256
22257

92269
B2261
ezeeR
22263
@g2264
72265

ge266
92267
02279
BRe7i
prz2i2
ga273

@g2274
92275
@226
2277

B54766
B14763
8418
534768
054768
G347469
262677
175804
g22757
292755

834753
175984
874477
ge2e77
175113
@250
Bo2746

254113
812113
231490
B24114
z2190e
125112
123781

123481 .

151428
124604
ER4483
288771
252113

181985
Go1481
263511
28777
g61ilt
G21428

254113
“eur1s
2047173
226116
BB4766
262113

ope127
226139
282396
BBa775

CYCTS:

MESS:

CHAR:

CRLFs

ALPH:

STA 3-RETURN JITERATION ROUTINE

DSE ITRCT 3END OF EACH TEST.

JMP CYCTS 3NOT 18 ITERATIONS
LDA 317K }RESET ITERATION

ETA 32 ITRCT 3 COUNTER. IF ERFOR
LDA J,ESWIT JOCCURED STAY IN LOOP.
IORST

MOV 35 3s 8EZR

JMP BLOOPR 3ITERATE PROGRAM

JMP @RETURN 3G0 TO NEXT PROGs

LDA BLESWIT $1IF A ERFOR

MOV 3» 35 8ZR 3LOOK AT SWITCH @
READS 3

I0ORET 31F BSWITCH SET PROCEED.
MOVL & 3s 35 SNC

JitP eLOOPR 3ITERATE

JMP ERETURN SNEXT TEST.

S5TA 3-MESSR 3PRINT A TEXT MESSAGE
I8 MESSR

LDA 25953 3C(2) POINTS TO MESSAGE
LDa 1,C377 $8 BIT MASK

LDA B.0,2 3C{2)=DATA WORD

MOVL ¥ 1s1,582C
ANDS 1585 SKP

AND 1,8, 3KP 3C{2)=DATA CHARACTOR
ING 252 $INC TO NEXT WORD

CoM 1.1 FFLIP MASK

J3R CHAR FPRINT

JHP MESS+ 4 3 ANCTHER

JHP BMESER FLAST

MOV 8.9 SNR 3PRINT A CHARACTOR FROM
JMP 153 SC{@2Re. EXIT +2 IF NULL
SHPBE .TTO

JHP =1 SWAIT IF TTO BUSY
DOAS @-TTO $AMITT CHARACTOR

JMP 0,3 BEXIT +1

STa 3:MESSR 3PRINT A CARRIAGE

LDA 2.C215 3RETURN AND A LINE
JSR CHAR SFEED SEQUENCE.

Lbe @-Ci2

JSR CHAR

J¥MP 8MESSR

JER @ICRLF 3ALFHRA TEST MESSAGE
JSR BIMESS

ALP JMESSAGE STORAGE AREA
JHP ALPH



. - o

R

22300
9223081
g2392
222323
22384
822385
g2386
82387
g2214
gaai
g2312
92313
32314
22315
32316
32317
22320
g2321
pele2
¥2323
32324
p2325
92326
02327
82338
82331
92332
32333
62334
§2335
g23346
62337
72349
@2341
ge342
@2343
82344

G2345
B2346
g€2347

22358

246515
827115
121442
122444
3646
124458
825652
826654
127456
138462
@31662
32664
133466
B34670
135472
@G37675
BA0T55
141592
142584
043786
144519
245712
Bacii4
147516
158524
B51722
B52724
153526
54739
156532
116333

857736 |

B37739
837729
37788
837788
29306

B4352¢
8513523
£89cen

290290

ALP2 « TATE I1MM
M
2 g
5z
&
1§
B
=
4
21
23
45
67
89
H
=7?
an
BC
DE
FG
HI
JK
LM
NO
PO
RS
TU
vy
XY
£1]
£

T~
e?
87
g7
e?
et

PMESS: TXTE 1PA
S5
i

TABLE: @
+END



