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MOVE TO
HIGH
MEMBRY



goio2
gc1ce3
oc104
00105
0C106
ccio7
0Ciig
0C111!
0c112
00113
CC114
CC115
0C116

0C117
0ct12¢c
0c121
00122
00123
0C124
00125
00126
cc127
0013C
00131
00132
00133
0C134
00135
0C136
00137
00140
0C14}
0Ct42

6c

00
61
51
40
51
37
46
17
35
46
71

OO0 OD000OMOOD

00000
00006
ac104
20200
Joige
00011
00600
ooou7
00116
00600
40011

00000077

0 0C

71
51
46
46
(s]¢]
43
46
35
5C
43
46
35
77
46
01
01
20
20
20
20

OCOCOO0OM0O0ONNOONNODOOOGCOO

300090

00011
0otio2
J0060
0go600
00000
00102
J0014
g0auo
00000
goto2
00014
00000
00001
00600
Qou2e6
Q0157
20000
20000
20000
20000

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

LERRGR

877
LB8ADD

% & & %

XXB

LLINK

SKE

LBRU
NS

PAGE
PZE
MIN
BRR
BPT
BRR
STX
XXA
EBR
STA
XXA
LDX»
ecrY
PZE

LDX
BRR
XxB8
XXA
PZE
BRM
XAB
STA
SKE
BRM
XAB
STA
EAX
XXA
BRU
BRU
NOP
NGP
N8P
NBP

ERRGRS
#ad

2
LERRBR
INDEX

ADJUST
LOADD

INDEX
77

INDEX
LERROR

LERROR

0.2
0.2
LERROR

0.2
122

LOMD+12
LSTA,4
8192
8192
8192

8192

INCREMENT ERROR COUNT
SET OVERFLOwW

INHIBIT ERROR HALT?
YES

ADJUST ADDRESS

ERROR DISPLAY

= CORRECT PATTERN

= INVERTED PATTERN
= ERROR PATTERN

= LBCATIBN OF ERRGOR

) >x @ »

NeT OCTAL HUNDRED ADDRESS

BRU (STBRE) BR SKE (TEST)
PATTERN INCBRRECT

INVERTED PATTERN INCORRECT

INCREMENT ADDRESS

TEST NEW WORD



[¥% 28

00143
00144
00145
0c146
00147
0c1%0
00151
00152
00153
00154
00185
00156
001587
00160
00161
00162
00163
00164
co165
00166
00167
00170
00171
oc172
00173
00174
00175%
00176
00177
00200
00201
00202
0c203
00204
00205
00206
cozo7
00210
go211

MOOONOCOMNMNMNMNNNNNMNOIOONRNNRNNNNNNNOOODODODOO0ODDODO

20
20
20
20
20
20
20
20
20
20
20
20
35
36
35
36
35
36
35
36
77
46
01
35
36
35
36
35
36
35
36
77
46
0l
76
72
ol
01t
00

20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
20000
00000
00001
00002
90003
00004
00005
00006
00007
00010
00224
00026
00000
00001
00002
00003
00004
00005
00006
00007
¢oo1o0
00224
37626
37776
37611
37634
37616
00000
00006
uoo007
goo1io0
00011

134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
1614
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

NL

LSTA

WSTA

FINAL

END
ERRORS
ADJusT
SAVEX
INDEX

NBP
NOP
NOP
NOP
NOP
NOP
NBP
NOP
NOP
NBP
NOP
NGP
STA
ST8
STA
STB
STA
S$T78
STA
ST8
EAX
RCH
BRU
STA
ST8
STA
sTB
STA
STB
STA
sT8
EAX
RCH
BRU
LDA
SKA
BRU
BRU
HLT
BeoL
BooL
BOGL
BooL

8192

8192

8192

8192

8192

8192

8192

8192

8192

8192

8192

8192

0.2 STeRE
1.2 PATTERN
202 IN

Js2 MEMORY
4,2

5.2

6s2

7s2

8,2

224 CxAsCAB,CBX
LRETY .
0,2 STORE
122 PATTERN
2s2 IN

3.2 MEMBRY
4,2

5,2

622

722

8s2

224 CxAsCAB,CBX
HRET+M

LIMIT+7+¢M,2

END+M

BUT+M

HIMDed M
o2

6

7

10

11



go212
0c213
0C214
00215
00216
00217
gc22¢
00221
00222
0g223
0c224
00225
0c226
00227
00230
002314
00232
00233
00234
00235
00236
00237
00240
0C241
0C242
00243
0c244
0Qa4s
00246
00247
00250
0C251
00252
00253
00254
00255
00256
00257

1€

OUUN)OIUCDC)OCDC)OIDCJO(DC)O(DC)O(DC)O(3C>D<3C)Nt3h)0!VNJO(DC)O

02
76

-
4

35
23
76
35
76
35
76
37
71
72
o1
50
0l
71
41
76
53
40
o1

‘71
61

76
72
46
76
40
00
35
37
71
76
40
76
35
41

20001
37736
37715
37723
37677
37501
37407
37776
37777
37766
37410
37700
37515
37721
37777
37722
37410
37605
37527
37723
20400

37614

37700
37471
37471
37701
00060
37406
20040
77760
37406
37700
37647
37557
20100
37757
37777
37653

177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

HIMD

HRET

ouT

MINLG

PAGE
ROV
LDA
LDXx
STA
EXU
LDA
STA
LDA
STA
LDA
STX
LDX
SKA
BRU
SKE
BRU
LDX
BRX
LDA
SKN
BPT
BRU
LDX
MIN
LDA
SKA
XXB
LDA
8PT
HLT»
STA
STX
LDX
LDA
BPT
LDA
STA
BRX

HBRU+M
MIN7+M
HLINK+M

EOD1+7+M,2
EOR+7+4M,L2

ADJUST+M

LIMIT+74+4M,2

FINISH+M

START+7+4M,2

SAVEX+M
GNES+M
877 +M
XXB1l+M
FINISH+M

“XXBl+leM

SAVEX+M
FINAL+M
SKE+M
HLINK+M
1

" HIMD+2+M

ONES+M
TEST+M
TEST+M
CONS+M

ERRORS+M
4

16368
ERRORS+M
BNES+M
MINL6+M
NS+16+Ma2
3
SS+16+M.2

START+164M,2

w=qdeM

RESET OVERFLOW
INITIATE PATTERN STORE

STORE BRU FOR STORE OR SKE FOR TEST

ADJUSTMENT CENSTANT FBR ADJUSTING
ADDRESS IN ERROR ROUTINE

LIMIT FOR PARTICULAR 4K STACK

ONES WORD
8CTAL HUNDRED ADDRESS?
NEe

YES=FINISHED PARTICULAR STACK?
NS

INITIATE TEST SKE
TEST NEXT?
CONTINUE TESTBS
YES -

INVERT PATTERN?
YES

CHECK ERROR COBUNT?

SPECIAL LIMITS?
YES



w
N

00260
go2st
00262
00263
00264
00265
00266
Q0267
00270
00271
opo272
00273
0c274
00275
0ga7é
00277
00300
00301

73
01
00
71
76
35
41
01
06
06
06
06
06
06
06
06

O0OO0ODO0OO0CO0DOOODOMNNODOOO

37474
37612
00d00
37447
37400
10000
37664
Qo012
20100
201014
20102
20103
20104
20105
20106
20107

77777777

0 00

00001

216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233

HEOD

£0Dt

ONES
CONS

SKG
BRU
PZE
LOX
LDA
STA
BRX
BRU
E8D
ESD
ESD
ESD
EeD
EOD
EOD
EOD
DEC
PZE

ZERB+M
HIMD+M

870000+m
16128,2
4096,2
an24M
LOMD

=NV BWUNO
[

LIMIT = ZERO?
YES=NG8 MOVE

MBVE
T0
LOW
MEMBRY



00302
0C3c3
00304
00305
0C306
0C307
0031C
00311
0c312
00313
00314
00315
00316

00317
00320
00321
00322
00323
00324
0032s
0032¢
00327
00330
00331
00332
00333
00334
00335
00336
00337
00340
0CJ341
00342

ee

O00CO00VOO0OOOOAOOD

OCO0O0O0OBROONNOONNOOOODDO

00
61
51
40
51
37
46
17
35
46
71
0C
00

71
51
46
46
00
43
46
35
50
43
46
35
77
46
0l
01
20
20
20
20

00000
37406
37704
20200
37702
37411
00600
37407
37716
00600
77411
77771
00000

37411
37702
00060
00600

00000

37702
00014
30000
0ogoo
37702
00014
00000
00001
00600
37626
37572
20000
20000
20000
20000

234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272

HERROR

MIN7
HIADD

* * % 2

XXB1i

HLINK

HBRY
8§

PAGE
PZE
MIN
BRR
BPT
BRR
STX
XX A
EOR
STA
XXA
LDX»
HLT»
PZE

LDX
BRR
XXB
XXA
PZE
BRM
XAB
STA
SKE
BRM
XAB
STA
EAX
XXA
BRU
BRU
NOP
NOP
NBP
NOP

ERRORS+M
*+M, 4

2
HERROR+M
INDEX+M

ADJUST M
HIADD#M

INDEX+M
16377

INDEX+M
HERROR+M

HERROR+M

0.2
Ca2
HERROR+M

0.2
122

HRET+M
HSTA+M, 4
8192
8192
8102
8192

INCREMENT ERROR COUNT

INHIBIT ERRBR HALT?

YES

ADJUST ADDRESS

YES

ERROR DISPLAY

CIRRECT PATTERN
INVERTED PATTERN
ERROR PATTERN
LOCATIGN OF ERROR

O > W »
LI B ]

NeT SCTAL HUNDRESS ADDRESS

BRU (STORE) BR SKE(TEST)
PATTERN INCORRECT

INVERTED PATTERN INCORRECT

INCREMENT ADDRESS

TEST NEXT WORD



14>

00343

00344
00345
00346
00347
00350
00351
00382
00353
00354
00355
00356
00387
00360
00361
00362
00363
00364
00365
00366
00367
00370
00371
00372
00373
00374
00375
0C376
00377
00400
00401
00402
00403

OOONQOOOODDDOODCQOOOOOOOQOOQOOOOO

20
20
20
20
20
20
20
20
20
20
20
20
00
00
00
00
00
s]e]
00
00
00

00

00
00
00
00
00
00
co
76
72
01
41

20000
20000
20000
20000
30000
30000
30000
30000
30000
30000
30000
30000
00000
00000
00000
00000
00000
00000
00000
00000
00000
0ooo00
00000
00000
00000
00000
00000
00000
¢0C00C
00377
oo211
00034
00016
37400

273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
J04
305
306

SL

START

LIMIT

FINISH
LFINAL

NeP
NOP
NOP
NGP
NOP
NoP
NEP
NOP
NOP
NOP
NOP
NOP
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
PZE
LDA
SKA
8RU
BRX
BOOL

8192
8192
8192
8192
12288
12288
12288
12288
12288
12288
12288
12288

LIMIT+8,2
END

Leur
LOMD+4
37400



C0404
00405
00406
00407
00410
00411
00412
00413
00414
00415
00416
00417
0c420
cc421
00422
00423
go424
00425
00426
00427
0G430
00431
00432
00433
00434
00435
00436
00437
0044C
0C441
00442
00443
0C444
00445
00446
0C447
0C4a5¢C
0C4S1

GE

OOOC)ODOOOOMDQQOODOOOOOODOOOOOOOOOI\)OODO

71
46
36
36
23
35
72
61
41
76
67
40
00
35
66
35
35
60
76
67
16
16
35

35

71
76
60
35
41
76
40
00
14
52
01
55
73
01

00541
00202
00006
00123
00300
21000
21000
oo123
J0410
00123
00014
20400
00000
00367
00014
a011e6
uo123
00116
00116
00003
00116
00542
00063
00262
00541
00543
Jo0123
00157
00436
00367
20100
00000
00544
00545
00466
00546
30367
00472

307
308
309
J1C
311
312
313

-314

315
316
317
318
319
320
321
J22
323
J24
325
J26
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
J42
343
344
345

MSIZE

PAGE
LDX
RCH
§TB
STB
EXU
STA
SKA
MIN
BRX
LDA
LSH
8PT
HLT
STA
RSH
STA
STA
SKR
LDaA
LSH
MRG
MRG
STA
STA
LDX
LDA
SKR
STA
BRX
LDA
B8PT
HLT
ETR
SKB
BRU
ADD
SKG
BRU

z==§
202
ERRBRS
LLINK
E6D1+8,2
3704
8704
LLINK
[T Y}
LLINK
12

i

LIMIT

12

LGADD
LLINK
LOADD
LOADD

3

LOADD
=0620300
LE®D
HE®D

nwd
=02030000
LLINK
NL+8,2
w=2
LIMIT

3

a=128
=C70000
TYPEZ2
=010000
LIMIT
TYPES3

CxA,CLB

CALCULATBR
MEMORY
SIZE

CHANGE MEMERY SIZE?
YES

SET
uP
LAST
EOD

STORE
NORMAL
LIMITS

SPECIAL LIMITS?

YES



Q¢

00452
00453
00454
00455
00456
004s7
00460
00461
00462
00463
00464
00465
0caeé
00467
00470
00471
00472
0C473
00474
00475
gc4a7é
0c477
00500
0o0scot
0osoZ
0cs03
00504
00505
00506
0cs507
0051¢C
0cs511
00512
00513
00514
00515
00516
ocs17
00520

ONOCOODODOCOOCOO0OO0OCOO0O0DO00O0O0D0ODO0DO0OO0ODOONNCNNOOCO

54
43
71
76
63
63
71
63
63
46
71
0l
43
46
35
o1
54
43
46
35
ol

00

72
76
14
66
46
67
i6
72
41
72
17
37
46
54
46
35
76

00546
00477
00116
00211
00147
00137
00123
00346
00336
30003
00300
00045
00477
30003
00347
00454
00546
00477
30003
00356
00454
00000
00547
00550
00551
20014
00501
20014
90543
30552
00511
J0552
00546
00123
00224
00553
00450
00357
00554

346
347
348
349
350
351
352
353
354
355
356
357
358
359
J60
361
362
363
364
365
366
J67
J68
369
370
371
372
373
374
375
376
377
378
379
380
Jal
382
383
384

TYP1

EXIT

TYPE2

TYPES

SET

sus
BRM
LDX
LDA
ADM
ADM
LDX
ADM
ADM
CLR
LDX
BRU
BRM
CLR
STA
BRU
sus
BRM
CLR
STA
BRU
PZE
SKA
LDA
ETR
RCY
RCH
LCy
MRG
SKA
BRX
SKA
EBR
STX
RCH
5uU8
RCH
STA
LDA

=010000
SET
LOADD
END
NL»2
NS»2
LLINK
SL=1,2
$S=1,2

BNES
SHOW
SET

SL

EXIT
=010000
SET

SL+7
EXIT

877700000
=§100000
=@177600
12

501

12
=02030000
=087777
oé]
=87777
=0$10000
LLINK

224

=011

450
SL+8,2
=02020000

CAXsCLASEXPONENT

CxAsCAB,CBX

CAXsCBASCXB



00521
00522
00523
00524
00525
00526
00527
00530
00531
00532
00533
00534
00535
00536
06537
0054C

00541
00542
00543
GCS4a4
G0S45
00545
00547
Ges5s9
00551
GCc352
0G553
0C554
G0555
303556

LE

41 00517
46 10012
14 Q0555
66 00014
46 00401
67 00014
16 00554
35 00337
75 00554
46 00200
54 00556
72 00547
51 00477
46 00400
36 00347
01 00533

ONOOCOOONODO0OODOOOO

00000
77777770
00626300
02030000
77777600
00070000
00010000
77700000
00100000
00177600
00007777
00000011
02020000
00077600
00060001

385
386
387
Jas
389
360
3ol
392
393
394
395
396
397
308
399
400
401
402

ESD

BRrRX
8AC
ETR
RSH
RCH
LSH
MRG
STA

LDB8

CXA
suB
SKA
8RR
CAX
STB
BRU
8PD
END

w=Q

=877600

12

401 CAXaCLA
12

=02020000

§8,2

=02020000

=]
=877700000
SET

SLa2
=S
620100



8¢

ADJUST
LERRAR
HIADD
LLINK
SAVEX
CONS
HE®D
LBRU
LRET
ShOW
ZER®
877
XXx8

SS

00007
00102
0031¢€
00123
00o1io0
00301
00262
00136
00026
00045
00074
00115
00121
00337

ERRORS
LFINAL
HL INK
LOADD
START
E6D1
HIMD
LEOD
LSTA
TEST
END
ouT

NL

M

00006
00400
00323
00116
00357
00270
Q0212
00063
00157
00071
oo211
00234
00147
37400

FINISH
e70000
INDEX
MIN16
TYPE2
EXIT
HRET
LeMD
MIN7
TYPL
EOD
SET

NS

00377
00047
00011
00247
00466
00454
00226
g0012
00315
00452
005414
C0477
00137

HERR®OR
FINAL
LIMIY
MS1ZE
TYPEJ
HBRU
HSTA
Loeur
ONES
XX81
EBR
SKE
SL

00302
00205
00367
00405
00472
00336
00172
00034
00300
00321
00072
00827
00347



SDS 930 MEMORY DIAGNOSTIC

("16K OR LESS")

LOAD PROGRAM FROM
PAPER TAPE OR CARDS
USING NORMAL FILL

MSIZE

CALCULATE MEMORY
SIZE

MSIZE+8

NO /' CHANGE MEMORY
SIZE? (BPT 1 SET?)

037777 +1

STORE START
AND LIMIT

037600-1

SET SPECIAL LIMITS?
(BPT 3 SET?)

037600+

SET UP AND STORE
SPECIAL STARTS
AND LIMITS

39



SHOW HIMOVE

| SET UP LIMITS (NOR-
LOAD A WITH FRROR MAL OR SPECIAL)

SHOW+1

HIMOVE+11

NO /CHECK ERROR COUNT?

YES
(BPT 4 SET?)

SPECIAL LIMIT?

NO
HIMOVE +14
INITIATE MOVE TO
LOW MEMCRY.
LOAD A WITH HIEAX
077 +1 MOVE
STORE A (EAX) FOR
?ZT(;.URTEI‘? TN ERROR MODIFYING AD-
DRESSES
077+3
WHICH MOVE?
LOW
LOMOVE MODIFY
SET UP LIMITS (NOR- MODIFY ADDRESSES
MAL OR SPECIAL) AND MOVE PROGRAM

RESET OVERFLOW

y LOMOVE+11 RESET
SPECIAL START? ’YES

NO
y LOMOVE+14

INITIATE MOVE TO
HIGH MEMORY,
LOAD A WITH LOEAX




STA+]

INCREMENT ADDRESS

BEGIN STA+3
LOAD A REGISTER [ N Y4
WITH BRANCH { DONE 647
< YES
y BEGIN+I '\ STA+5
NO
STORE A IN LINK FINISHED?
< i YES
LINK ) STA+7
IF STORE LOOP ‘ LOAD A REGISTER
BRANCH WITH SKE
LINK+]

IF TEST LOOP
PATTERN CORRECT?

BRM TO ERROR STA48

WAS LAST CYCLE
A STORE CYCLE?

YES [ 3

LINK+2

NO
INVERT WORD AND

STORE STA+9

REPEAT TEST CYCLE?
(BPT 1 SET?)

SKE SKE-1

NO

PATTERN CORRECT? BRM TO ERROR

STA+13

- — — — — —— — A COMPLETE CYCLE?

SKE+2

YES
REINVERT WORD
STA+ 14
»> INVERT PATTERN
STA

STORE PATTERN N

SHOW



42

NO

ERROR

ERROR

INCREMENT ERROR
COUNT,
SET OVERFLOW

ERROR+3

HALT?
(BPT 2 RESET?)

YES
ERROR+7

HALT

RETURN



SDS 930 MEMORY DIAGNOSTIC
("OVER 16K")

LOAD PROGRAM

FROM PAPER TAPE
OR CARDS USING
NORMAL FILL

b MSIZE-1

CALCULATE MEMORY
SIZE

MSIZE+ 10

NO /' CHANGE MEMORY
SIZE? (BPT 1 SET?)

YES |,
MSIZE+11

HALT

MSIZE+12

SETUPEOD'S FOR HIGH
AND LOW MOVES

MSIZE+29

SET SPECIAL LIMITS?
(BPT 3 SET?)

MSIZE + 30

MSIZE+31

SET UP AND STORE
SPECIAL STARTS AND
LIMITS

43



44

SHOW

LOAD A WITH
ERROR COUNT

SHOW+1

NO fCHECK ERROR COUNT?
(BPT 4 SET?)

070000

070000+1

STORE A IN ERROR
COUNT

070000+4

LOAD A WITH
NORMAL LIMITS

070000+5

SPECIAL LIMITS?
(BPT 3 SET?)

YES

070000+6

LOAD A WITH SPECIAL
LIMITS

07000+7

STORE LIMITS IN TABLE

070000 +8

FINISHED STORING?

LRET

070000+10

YES

LOMD

RESET OVERFLOW.
LOAD A WITH
LOW BRANCH

START IN FIRST 4k \ NO

™ BLOCK?

" LOMD+2

STORE A (BRU
OR SKE) IN
LOW LINK

<

LOMD+4

EXECUTE EOD FOR
PARTICULAR BLOCK.
SET UP START AND

INVERT PATTERN

LLINK+1

BRM TO LERROR

LIMIT
LRET
OCTAL HUNDRED
ADDRESS?
YES
LRET+2

FINISHED PARTIC- \ YES
ULAR BLOCK?

NO

XXB+1

EXCHANGE X AND A

LLINK

LSTA

IF STORE LOOP

BRANCH

IF TEST LOOP,
PATTERN COR-
RECT?

STORE PATTERN
IN MEMORY




LRET+4 LLINK+2

INVERT WORD

LOAD X WITH SAVEX AND STORE

LFINAL . SKE SKE+ 1

LOAD A WITH LIMIT
FROM TABLE AS IN- PATTERN CORRECT? BRM LERROR
DICATED BY X,

YES |
LFINAL#] :
NO !
FINISHED? e !
YES .
Lout SKE+2
. REINVERT WORD AND
LOAD A WITH TEST SKE : Remy
_y_ Louts

WAS LAST CYCLE
A STORE CYCLE?

b LOUT+2

REPEAT TEST CYCLE?
(BPT 1 SET?)

NO
LOUT+7

A COMPLETE CYCLE?

YES
LOUT+8

y

INVERT PATTERN




46

LERROR

LERROR+1

INCREMENT ERROR
COUNT,
SET OVERFLOW

LERROR +3

HALT?
(BPT 2 RESET?)

LERROR+ 11

RETURN



I

HRET

LEOD

EXECUTE EOD
FOR MOVE

LEOD+1

MOVE PROGRAM TO
HIGH MEMORY

HIMD

RESET OVERFLOW.
LOAD A WITH
HIGH BRANCH

p  HIMD+2

STORE A (BRU OR SKE)
IN HIGH LINK

HRET+2

NO

XXB1+1

EXCHANGE X AND A

FINISHED PARTICULARY YES

HSTA

HLINK

IF STORE LOOP BRANC

YES [ IF TEST LOOP PAT-

TERN CORRECT?

NO
B

HLINK+1
< RM HERROR

HIMD+4

EXECUTE EOD FOR PARTIC-
ULAR STACK. SET UP START

AND LIMIT

Y
A

HRET

OCTAL HUNDRED
ADDRESS ?

NO

by XXB1

HLINK+2

INVERT WORD AND
STORE

v HLINK+4

< PATTERN CORRECT?

YES

REINVERT WORD

INVERT PATTERN

AND STORE

STORE PATTERN IN
MEMORY

HLINK+6

HLINK+5

BRM HERROR

47



48

NO

HRET +4

QUT+9

LOAD A WITH

LOAD X WITH SAVEX

,  FINAL

LOAD A WITH LIMIT
FROM TABLE AS IN-
DICATED BY X

y  FINAL+]

FINISHED?

YES

our

LOAD A WITH TEST SKE

QUT+1

WAS LAST CYCLE
A STORE CYCLE?

REPEAT TEST CYCLE?
(BPT 1 SET?)

QuT+8

INVERT PATTERN

ERROR COUNT

ouT+l10

CHECKERROR COUNTANO

BPT 4 SET?)
YES
MIN16
HALT
MINI6+1

STORE A IN ERROR
COUNT

MIN16+4

LOAD WITH NORMAL
LIMITS

MIN16+5

SPECIAL
(BPT 3 SE

LIMITS ?
T?)

YES

MIN16+6

LOAD A WITH SPECIAL
LIMITS

MINTé+7

STORE LIMITS IN TABLE

MINT6+ 8

FINISHED STORING?




MIN16+9

LIMIT IN LAST 4K
BLOCK?

NO

HEOD

EXECUTE EOD FOR
MOVE

HEOD+ 1

MOVE PROGRAM TO
LOW MEMORY

HERROR

HERROR+1

INCREMENT ERROR
COUNT, SET OVER-
FLOW

HERROR+3

HALT?
(BPT 2 RESET?)

HERROR+11

49



00200 o0 7%
00201. 0 43
00202 o0 72
00203 0 00

- 00204 0 76
00205 0 35
60206 0 72
00207 0 01
A0210 n 46
80211 040
00212 0 00
. 80213 0 14
. 80P14 o0 33
00215 0 71
00216 0 48
_.080217 o0 14
90220 0 73
80221 0 01t
80222 o 7%
680223 0 43
00224 o0 43
00225 0 43
80226 0 76
80227 o0 78
80230 0 01
00231 0 16
00232 0 73
00233 0 01
20834 0 38
80235 0 46
60236 2 77
00237 o0 37
00240 0 01
00241 o0 46

N

00200
00212

00253

n0303
10000

00203
10000

10000
N0270
00002
20100
40000
00277
00145
00275
00054

00276

80145
00231
00300
00253
00253
00253
80303

00304

70000
00274

N0063

00241
60156
00600
37777
00151
00222

nonS4

___LBADER FBR *4K ONLY* 930 MEMORY DIAGNBSTIC

NP,

1 *
2 =
3.
4 8RG 128
5  LOADER LDX ' 840000
2 = RA T Lo
7 . SKA BNES
8 610000 HLT 409¢
9 LDA #10C€00
10 STA 4096
11 SKA 4096
12 "BRU  T®VER4K
13 cLB
14 _BPT 3
15 040000 HLT* 0 .
16 - ETR 17700
17 _STA  HINMT
18 LDX EAX
19 RCH 54
20 __ETR  &77c0
21 SKG HIMD
22 BRU oK '
23 DONE  LDX 670000
24 BRM LOAT
25 BRM LOAD
26 BRM LOAD
27 LDA 8NES
28 LpB ZERSS
29 BRU . 0
30 6k MRG NOP
31 SKG NLS
32 BRU ~ SSLNLS =
33 sTe sSLL
34 CXXA
35 CEAX . 16383,2
36 STX SLS
37 BRU DONE
38  SSLNLS RCH = 54

LOAD 4K ONLY MEMORY DIAGNBSTIC
TFSTY FBR CHECK SUM- ERROR

TEST FOR MORE THAN 4K

XAB,CX8

READ PAST SYMBBL LOADER

TEST FOR SPECIAL LIMITS

I
|

|
|
|
!
|

READ PAST 930 MD LBADER FOR OVFR 4K
READ PAST 930 MD FOR OVER 4K

ENTER MD __
2000000
$S > 2000177

V1T ayaIW

i

l

!

I

. SPECIAL START < NORMAL _LBVWER START

SPECIAL LOVER LIN!T = SL

- DECREMENT ADBRESS BY 1
SPECIAL LOWER START = S§

XAB,CXB .




00242
00243
00244
on24s
00246
00247

00250.

nNn2s1
nona2s2

20000 O0ODND

46
77
37
73
ot
35

-1

35
01

NoN60

‘37777

00160
non14
nn2s1
NO156
n0n222
0n162
nn222

39
an
41
42
42
41
45
46
47

SLLNUL

XXB
EAX
STX
SKG
BRU
STA
BRU
STA
BRU

16383,2

sus
NUL
SLLNUL

" SLL

NDeNE
SuUL

DONE

‘SPECIAL UPPER START = SS

7707600-NORMAL UPPER LIMIT
SPECIAL LIMIT < NBRMAL UPPER LIMIT
SPECIAL LBWER LIMIT = SL

SPECIAL UPPER LIMIT = SL



00253
0N254
00255
00256
00257

00260.

00261
00262
00263
80264
00265
00266
00267
00270
00271
80272
00273
80274
00275
00276
00277
003n0
no3ni

00302

00303

00304

%4

NDDDODDDODDIDODODIDINNVINVIDO

00
46
02
32
32
75
32
55
40
41
52
01
51
n2
71
32
01
20
77
00
00
00
00

nnnoo
3n003
02604
00000
0n000

00000

00000
nonoo
21000

0n261 .

nn301
00255
00253
02604
no302
nooo2
nono2
000no
000no
Nn7700
17700
70N00
alslalale)

77777771
77777777
00000000

010200
00000

a8
49
50
51
52
53
54
55
56
57
58
59
60

61

62
63
64
6%

66

67
68
69
70
71
72
72
74
75

76

LBAD

BLOCK

WORD

BVER4K

NGP

EAX

87700
617700
870000
191

M7
@NES
ZEROS

PAGF
PZE
CLR
RPTW
WIM
Wim
LDR
WIM
ADD
BRTV
BRX
SKR
BRU
BRR
RPTW
LDX
WIM
BRU
NBP
EAX
HLT
HLT
HLT*
HLT
DEC
DEC
DEC
TCD
8RG

0s2

1,4
0,2

“0s2

0s2
0.2

WORE

101

BLBCK
LEeAT
1,4 STMULATE AUTB FILL

-7

-1

0
LOACER
0.



 ponoo
00001

00002 .

80003
00004
00005
00006
00007
00010
00011
00012
00013
00014
00015
00016
00017
ann2o0
00021
00022
00023

00024

00025
00026
00027
00030
00031

00032

00033
00034
00035

OODOQOOOODDD.ODD'DQDD“DDQ‘DOQDDDC)D

71
40
00
37
40
01
71
37
77
37

77

37
77
37
02
66
71
43
71
43
71
37
77
37
71
37
60
6N
ni
01

nnNose6
20040
nnnz7
00145
20100
0nNi154
00063
noi1s52
10000
nn1s53
37777
f0077
07600
any77
nNANNo
20060
nnn61
nnnse
oone2
nens6
nnnz2z
nnNn73
n7777
nNnt173
4nn73
40173
onyz3
nnn7s
nenzo
n77o0

77
78
79
80
81
82
83
84
85
86
87
88
89
S0
91
92

" 93

94
95
96
97
98
99
100
101
tn2
103
104
105
106
107
108
109
1110

*

Lew

877

NUL -

SETHL

LOMOVF

PAGF

LBX
BPT
HLT
STX
BPT
BRU
LDX
STX
EAX
STX
EAX
STX
EAX

-8TX

EGM
RCY
LD¥X
BRM
LEX
BRM
LEX
STX
EAX
STX
LDX»
ST«
SKR
SKR
BRU
BRU

4

24K ONLY® 930 MEMORY NIAGNOSTIC

LoME
63
HIML
3

SETSL

NLS

LSTART

4096
LLIMIT
16383
HSTART
3968
HLIMIT
0

48
LBRU
LOMD
SKE
LOMD
8177
LBALD
4095
HIALD
LOALD
HIADD
HIATD
LOADD
LOMBVE
HIGH+M

ERRORS ARF IN LBMD

DISPLAY ONES,7ERB8S,ERRBRS IN AsPoX
SAVE ERRBRS IN HIMD
US SPECTIAL BR NOBRMAL LIMITS

- SET SPECIAL LIMITS

177 INTG NOPMAL. LBUER START

1N000 INTE® NBRMAL LBW LIMIT

37777 INT® NORMAL UPPER START

7600 INTO NORMAL UPPER LIMIT

OBSFRVE RINGING

~ STORE WBRST CASE PATTERN

TEST WORST CASE PATTERN
START MBVF T® 7600
SET *MOVE FROM* ADDRESS = 177

SET °MOVE TO* ANDRESS = 7777

MBVE 200 WBRNS FRAM 0 T6 7600



00036
00037
00040
00041
00042

oon4s.

00044
00045
00046
00047
80050
00051
nonos2
00053
00054
80055
00056
00057
00060
00061
00062
00063

sz

C)'\)3DODDO"DDO\DO\)QO;’\)OOO’C)O

46
46

35

00
ot

36

40
01
77
48
72
01

50

o1
46
51
00
37
71
01
50
20

n0N60

00450

0nnoo
nonoo
NNo64
[alaZalsk]
20400
neo4o
nooot

00600 .

no002
nen3z
00183
nrn3e
onnso
nNnsé
onnoo
arn4i
npt1s2
0Nnas
nnAoo
no177

111
112
113
114
115
116
117
118
119
120
121

122

122
124
125
126

127

128
129
13n
131
132
133

LINALT
LALT
LRPT

LLINK

LSETAH

LBMD

LBRU

SKE
NLS

PAGF
XXB
RCH
STA
PZE
BRU
STR
BPT
BRU
EAX
XXA
SKA
BRU
SKF
BRU
RCH
BRR
PZE

STX

LDX
BRU

SKE

N8P

450
0s6

" LERRBR

0,2
1
LRPT
1,2

877

LALTY
LLIMIT
LINALT
50 :
LOeMT

LLINK
LSTART
LSEFTAR-1
0s2

127

CAXsCXB,CBA
STORE UBRD

RESTBRE CORRECT WORD

) REPFAT

INCREMENT X

ALTFRNATE ONES AND 7ZERGOS

INHIBIT ALTERNATISN

"CBA,CXB

EXIT L8MD
LOU MEMBRY DIAGNOSTIC
SET LOU LINK FBR STBRE OR TFST

LBW SET A AND B

- NORMAL LBV START = 177



9z

00064

. 00065
. 00066

00867
_ 00070

N0071.

00072
00073
60074
80075
00076
00077

000200 O0ONDODOOO

61 00145
40 20200

01 00043
37 80073

71 0No0Oo0

46 0NN14
00 Q0177
00 DODGO
46 00014

71 noo73.

01 00043
00 NONOO

LERRBR MIN HIMD
.BPY 2
BRU LLINK+2
STX LOALD
. LDX " 0.2
XAB ,
8177 HLT 127
~ LBADD PZE
" XAB
LDX LGADD
BRU_ LLINK#+2
HSTART PZE

INCREMENT ERRBRS

BYPASS DISPLAY

SET ADDRESS DISPLAY IN C
SET ERROGR WORD IN X
SFT CORRECT WeRD IN B

MTIGH START



001ne
00101
00102
00103
00104
00105

00106

00107
00110
80111
00112
00113
0n114
00115
80116
00117
00120
00121
00122
00123
00124

éDOOOOODODOOODDDDOOODD

71

40
co
37
02
66
71
43
71
43
71
37
77

- 37

71
37
60
60
01
46
01

N7745

20040

00000
N7656
nonoo
20060
N77s50
07745
07662
07745

07672

07673
07777
n7773
47773
47673
07773
07673
07716
non14
00000

147
148
149
150
151
152
153
154
158
156
157

- 158

15¢
160
161
162
163
164

165

166
167
168

HIGH

HIMOVE

PAGFE
LDX
BPT
HLT
STX
EOM
RCY
LDX
BRM
LOX
BRM
LDX
STX
EAX
STX
LDX»
STX»
SKR
SKR
BRU
XAB
BRU

HIME+M
4

LOMD+M

.0

48
HBRU +M
HIMD+M

- SKE+M.

HIMEL +M

0177 +M

LOALD+M
4008
HIATD+M
HIADD+M
LOALD+M
HIADD+M
LOADD+M
HIMBVE +M

Lev

PICK UP ERRGRS

SAVE FRRORS IN LOMD

3BSERVE RINGING

STBRE WBRST CASE PATTERN
TEST WOGRST CASE PATTERN
START MBVF 70 0

SET *MOVE TB* ANDRESS = 177

SEFT *MIVE FROM ADDRESS = 7777

MAVE 200 WBRDS FREM 7600 T8 0

INVERT



160 " PAGF

00125 0 46 00060 170 HINALT XXB , : _
00126 0 48 00450 171 HALT RCH 450 L CAX»CXB,CRA
. 00127 6 3% 110000 172  HRPT  STA 0,6 R STORE WBRD .
00130 0O 00 Q0000 173  HLINK PZE : ‘
80131 0 01 07764 174 .. ..BRU - ‘HERROR+M . L
00132 . 2 38 ANNO0 - 175 ST8 0,2 RESTORE WERD
00133 0 40 20400 176 o BPT )
. 80134 0 01 Q7727 177 BRU _ HRPT+M . REPEAT - .
60135 2 77 00001 178 EAX 1.2 N _INCREMENT - X
00136 0 46 D0600 179  HSETAB XXA
00137 0 72 07602 180 - _SKA  B8774+M . . - _ -
00140 0 01 07726 181 RRU HALT+M ALTERNATE ONES AND ZERSBS
00141 0 50 07777 182 SKE HLIMIT4+M :
00142 0 D1 07725 183 . BRU  HINALT+M INHIBIT ALTERNATIGN
20143 0 46 60050 184 © RCH %0 A CBA,LCXB A
00144 0 51 07745 185 : BRR HIMD+M EXIT HIMD
00145 0 00 00000 186 HIMD PZE o o ‘ HIGH MEMBRY DIAGNBSTIC
00146 0 37 07730 187 - STX HLINK+M SET HIGH LINK FBR STORE OR TEST
00147 0 71 07677 188 LDX HSTART+M
00150 0 01 Q7735 189  HBRU _ BRU HSETAB=1+M _
00151 0 20 00177 190  SLS NOP 127 SPECIAL LOW START
80152 0 00 n0ONOO 191 LSTART PZE “LOW START
80153 0 00 00NOO 192  LLIMIT PZF - LoOW LINMIT
00154 0 71 0N151 193  SETSL LDX SLS
00155 0 37 00152 194 8TX LSTART
60156 0 77 QN200 195 SLL  EAX 128
00157 0 37 00153 196 ‘ STX CLLIMIT
00160 O 77 Q07577 197  SUS EAX 3967
60161 0 37 00077 198 - : STX HSTART
00162 0 77 07600 199  SuL EAX 3968

00163 Nt DONiS 200 BRU SETFL SET HIGH LIMIT



00164
00165
. 80166

00167

. go17o0
60171

60172

00173

80174
00175

60176

00177

oO000DoOoONDAO O

61
40
o1

37
71

46

0o

00

71
01
00

N7656
20200 .
07732

07773
0Nnoo
annt4
00000

a0noo0
‘00014
07773

07732
00000
n7600

nonoo

201
202

203

204
205

206

207
208

209
- 210

211

212

213
214
215

216

PAGF

HERRBR MIN

BPT
BRU
STX

LBX

XAB
HLT
HIADD P2E

XAB
LeX
HLIMIT PZE
M BOOL

_LOAD

END

LML +M

2

HLINK+24M
HIADD+M
082

S i o

HIADD+M
HLINK#24M

7600

INCREMENT ERRORS

BYPASS ERROR DISPLAY

SET ADDRESS DISPLAY IN ¢
- SET ERROR WBRD IN X
SET CORRECT UBRD [N B

CHIGH LIMIT

-



HERRBR

HSETAB

LLIMIT
LSTART
870000

" BLOCK

LBADD

IERSS

HIBH
LBRU
8137
EAX
NUL
SLS
oK

00164

00136

00153
00152
00300
0025S
00073

00304 ~

00100
00061 .
00072
00275
00014
00151

00231

M

HIMBVE 00116
HSTART 00077
LOADER 00200
810000 00203
OVER4K 00270
_HIADD 00173
87700 00276
DONE 00222
HIMD 00148
LOAD 00253
ONES . 00303

Loy Nno00o

677 00002

SuL 00162

07600

HINALT
LERROR

LOMOVE
817700

SLLNUL

HLINK
SETHL

. HALT

HRPT
LOND

WORD

NLS
SKE
SuUS

00125

00064
00030 -

00277
00251
0n130
00015
00126

‘00127

00056

00261

nnoe63
nno62

00160

HLIMIT

LINALT
LSETAB.
840000
" SSLNLS

LLINK

SETSL
" HBRU

LALY
LRPT
1Q1

" -N@eP

SLL
M7

00177
00036
00047
00212
00241
00041
00154
00150
00037
00040
00301
00274
00156

- 00302



no3en

ge3nt .

00302
oo3Nn3
00304
00305
80306
ge3nz
‘00310
00311
00312
00313
00314
00315
00316
00317
00320
00321
00322

00323

00324
00325
00326
00327
00330

00331

00332
00333
60334
00335
00336
00337
00340
0n341

—

’\)fDOQOO*‘\)'\SDMO:\)ODOQOM‘\)O'\)OOD'OQF\)'!\).\)!\)NOOO

wy

" nn300

71
46
02
32
32
75
32
55
40

41

52
01
72
00
71
76
35
41
75
76
35
71
23
46
77
a1
35
72
01
46
14
50
01
38

n0a4g0
30003
02604
0nNnoo
n0NNO

00000 .

n00No
anNnoo
21000
nn3neé
o315
003202
NN4a36
nonnn
on2n2
an4s7
00164
nn317
nniso
non3sy
00156
00426
00133
nn220
07777
N335
01000
01000
00330
nN600
nn42s
136
N0360
nn147

Loond o
DO O BUWN -

..
B WA e

15
16
17
18
16
20
21
22
23
24
2%
26
27
28
29
30
31
32
33
34
38

‘36

37
3a

ORE

LOADER LDYX

CLR

BLOCK RPTVW
UM

WIM

: LDBR
UWBRD WiM
ADD

BRTY
BRX

SKB

BRU
SKA
101 HLY
LDX
SFT LDA

STA

BRX
Lbe
LDA
STA
LDX
BANK EXU
RCH

BUMPX  EAX

BRX
STA
SKA
BRU

16K XXA

"ETR
SKF
BRU
SETNLL STA

LBATER FOR *BVER 4K* 030 MEMSRY DIAGNSSTIC

192

"ATAELE+1

1.4
0,2

0,2

0,2

0,2

0s2

WBRT
101

BLBCK
ATABLE=1
0.2

M11
SETS+11,2
SLS+11,2
SET

NUL

2023
XSAVER

M3
LEBL+3.0
220
4095,2
16K
512,2
512,2
BUMP X

MASK1
NLS
COUNT
NI L+3,2

TEST FOR CHFCKSUM ERRGR

SFT SPECIAL STARTS AND LIMITS

2010000

CXA,CBX

2030000

2020000

NBRMAL LOUWER LIMIT



%

0n342
00343
00344
. 00345
00346
00347

00350

00351
00352
00353
00354
00355
00356
00357
60360
00361
00362
00363

OO0000D00D00DD00O0D2ON

35
41

75

6®

46

35
40
0o
14
73
01
76
78
01
61
50
61
01

0n162

00326 .

00156

00014

10012
n0156
20100
nonon2
n0430
00156

00364

n0436
00443
NON00
00156
00425
nO156
no341

39
40
a1
42
43
44
45
46
47
48
46

- S0

51

5?2

53
54

- 88

56

2023

DONE -

COUNT

STA

BRX
LDB
LSH
BAC
STA
BPT
HLT
ETR

‘SKG

BRU
LDA
LDB
BRU
MIN
SKE
MIN

BRU

"SLL+3,2

BANK
XSAVER
12

- XSAVER

3

2
MASK?2
XSAVER
TESTSS
ATABLE=-?
ZER®BS
0
XSAVER
MASK1
XSAVER
SETNLL

SPECTIAL LOGWFER LIMIT

-

177700
TEST SL > NL
TEST SPECIAL START

20300000



O_OOQO!\)O-OOQM'\)'\)'C)O‘O»OOO'NNQ'_\)OOOOQ;MO‘O‘CJ'-OQ_OO
e ]
2
3
ol
o
(<]

00127700
00077700 _

57 " PAGF
58 TESTSE XaAB ,
%59 __ETR 477700 -
60 sTB ‘XSAVER
61 SKG ‘ASAVER
82 _BRU . 'SETSS
63 BRU DONE
64 SETSS LpX s
65 o SKG BTABLE+5,2 L
. 66 - BRX L s
87 , ETR 837700
.68 . MRG_ N®P
69 BRYX SFTSLS
70 BRU SETSUS
71 SETSLS STA _SLS+4,2
72 - BRU  SFTSUS-2
S 73 LBA BLL+4,2
74 . .8TA 8L8+4,2
78 BRX *=2
76 LDA SuUL
77  SETSUS STA sus =
78 BAC . ,
79 LB s :
8 . - BRU _8ETSLL+2
81 SETSLL LDB SLS+4,2
as STR SLL+4,2
83 _ SKG =~ ATABLE+%,2
84 : BRX SETSLL
85 ETR 237700
86 . _ _MRG  ‘'NOP
87 BRYX ey
88 ' STA SLL+4,2
a9 _ BRU DBNE -
90  NOP NOP o
91  MASKI NeP 12288
92 . M3 - MWLFe -3
‘93 M5 HLT» -5
94  MASK2 8CT 177700
95 __ 877700 8CT 777¢c0

TEST SL > S8
SPECTAL START




W/
A’,

00432
00433
00434
00435
00436

80237

00440

00441

00442
00443
00444
00n445
00445
0na47
00450
00451
00452
00453
00454
00455
00456

00ns57700
0003770n
Nnoo17700
000077nn
77777177
00060000
no040nnn
noo20nnn
00010000
o000000nNN

20
20
20
20
20
no
20
20
20
20
20

DODD20O0D3D20200

20000

20000

20000
1rN00
nonoo
annno
AnN0No
0ON0o
aonoo
20000
1r0no
nn300
nonao

9€

97

o8

96
100
101
102
103
104
105
106
107
108
106
110
111

112

113
114
11%
116
117
114

BTABLF 8CT
837700 ecrT
8cT
ocrT
ecT

ATABLE oCT

ecT

aCcT

' ecr
ZEROS DEC
SETS  NoP
- NOP

NBP

NOP

NEP

PZE

NOP

N8P

NBP

N8P

NEP

TCD

ORG -

0

~877¢C0

37700
177c0
7700
77777777

- 600CO

40nro
200c0
10000

8192

‘8192

8192
4n9¢



00000
00001

00002,

00003
00004
00005

00006
ooon7
00010
00011
00012
00013
60014
80015
00016
00017
00020
00021
00022
006023
00024

00025

00026
00027
00030
00031
00032
00033
00034
00035
60036
00037
onnao
0nnat
00042

&

DODOMODINIDIITOVIOAN IV VOODDOVVNOODDDIO0

71
40
0o
37
35
71
4n
01
76
35
41
71
02
66
23
76
25
76
35
78
37
71

37

46
72
c1
50
o1
46
71
46
72
01

50

n1

nn143
20040
non77
00143
00127
nnon2
20100
aNnss
on151
nnong
nnn1o

ann72

nAe0o
20060
no134
n0140
0nN66
00177
nn172
ani27
0N156
ont71
nn164
00600
nnno2
00100
n0172
non77
nnnsn
nN164
ne6no
noan2
anN114
an172
nn113

110
120
121
122
123
124
128
12¢
127
128
129

130

131

132

133
134
13%
136

137 .

138
139
140
141
142
143
144
145
14¢
147

ta8 -

149
15n
151
152

153

154

158

156
157

]

o Low

877

PAGF

LDX
BPT
HLT
STX
STA

- LDX

SETNL

2KRITE

LADDS

LADDT

8PT
BRU
LDA
STA
RRYX
LRX
EBM
RCY
EXU
LDA
STA
LDA
STA’
LDA
STX
LDX
STX
XX A
SKA
BRU
SKE
8RU
RCH
LEX
XXA
SKaA
BRU
SKF
BRU

*BVER 4K® 93N MEMORY DIAGMOSTIC

ERRORS
4

63
ERRORS
ONES

"MLt

3

" SETSL

NLS+11,?
LSTART+12,2
SETNL

M4

0

48
LEGL+4,2
EBR+4,2
ANJUST
LLIMIT+5,2
LLIMIT
BNES
XSAVER
LSTART+5,2
LLSTART

0877
LALTS
LLIMIT
LNALTS
50 :
LSTART

877

LALTT
LLIMIT
LNALTTY

PICK UP ERRABRS FBR DISPLAY

US SPECIAL OR NORMAL LIMITS
SFT SPECIAL LIMITS

BRSFRVE RINGING

SFT ANDRESS ANJUSTER

LABW ALTERNATE=-STORE

LOW NG ALTERNATF-STERE

CRA,CX8

LeW ALTERNATE«~TFST

LBY N8 ALTERNATF TEST
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00043
00044
. 80045
00046
00047
00050

00051

00052
00053
00054
00055
60056
080057
00060

DONVNNODONNOODDO

48
71

a1

71
38

76

35
a1
76
01
76
39
a1
0t

0onso

00156

noot4

00272

00127
10000
27500
00ns0
00127
17700

00164

0n200
nONSS
0eo13

158

159

160
161
162

163

164
16%
166
167
168
169
170
171

LOMOVE

SETSL

RCH
LDX

BRX.

LDX
STA
LDA
STA
BRX

LDA
BRU

LDA
STA

BRYX

8RU

50

XSAVER

2KBITE
g70000
ONES

- 4096,2 .

409€+M,?
LOMAVE

ONES
"HIGH+M

SLS+11.2

LSTART#12,2

SETSL
2KRITE=1

CRA,CXB .~



00ns1
00062
00063
00064
00065
0onNe66

00067

00070
00071
00072
00073
00074
00075
00076
00077
80100
00101
00102
80103
001n4
00105
00106
80107

00110

00111
80112
00113
80114
00115
N0116

00117 -

00120
00121
00122
00123
00124

DD'D‘DOOODDQD'DOD

DI\)OOMDE\)ODODf\)'\)‘\)v'\)'\).’\)\)i\)l\)C)D

61

40
01

37
46

00
35
46
71
00
no
46
71
n1
46
46
35
36
35
36
25
36
33
368

77

nt
46
46
35
50
01
36
40
n1
77
01

nn143

20200 .
no120
nno73

00600
annnn
non73
nonse
40273
77774

annno |

0Nt 4
0no73
nn129
00n60
00600
non0o
ornng
annn2
annn3
00004
oongs
nonne
oono7
nnnio
nonoy
none6o
0nN4sp

‘a00n0

0enno
0NN61
nnnpQ
20400
nr115
0onnt
nnnze

172
173
174
175
17¢
177
178
170
180
181
182
182

184

188
186
187

188

180
19r
191
192
193
194
195
1Q¢
197
198
190
200
201
202
2072
204
208

206

2n7
2ne

LERRAR

ADJUST

M4
LeADD

LNALTS
LALTS

LNALTT
LALTT
LRPT

PAGF
MIN
BPT
BRU
STX
XXA
PZF
STa
RCH
LDX#
HLT»
PZF
XAR
Lnx
BRU)
XXB
XXA
STA
STR
STA
STR
STa
STR
STA
STR
EAX
BRU
XX8B
RCH
STA
SKFE
BRU
STR
BPT |
BRU
EAX

BRU

"FRRBRS

2
LRPT4+3
HIALD

LOATD
50
-4

HIATD
LRPT+3

TN UNN~O
A I
TNV VNNV DN DA

~
72}

450
0s6
0,2
LERRBP
0,2

1
LRPT |
1,2
LADRT

HIATD

INCREMENT ERRGRS

BYPASS DISPLAY

SAVE. ADDRFSS IN HIADD

SFT ADGRESS NISPLAY
CRALCX3-SFT CORRFCT

' SET ERROR WBRD IN X

Loy ADDPESSFR-STBRE

CAXsCXB,CRA

LAY REPEAT

LMW ADDRESSFR-TFST

IN ¢
WBRD IN B
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00125 00040000 21N 840000 8CT 40000

.00126 00060000 211 860000 8CT 60000

- 00127 77777777 212  BONES 8CcTY 77777777 :
00130 0 06 2n376 217 LFOD EBD = 62 376
00131 0 08 20354 214 _ EBD 44 - - 3%4
60132 0 06 20332 21% F6n 26 - 332 B
00133 0 06 20311 216 . FOD 9 . 311
80134 0 17 00125 217 EGR _ EBR 840000 . B} i e
601385 0 17 00128 218 EOR ®e0000 : N T
80136 0 20 20000 219  NLS  NOP 8192 60000 NORMAL LOV STARTS
00137 0 20 20000 220 © NOP 8192 : 40000 )
00140 0 20 20000 221 NOP 8192 . 20000
00141 0 20 10000 229 NGP 4096 10000
00142 0 20 0NNOO 223 NUS NBP 0 NORMAL UPPER START
00143 0O 00 0ONNOO . 224  FRRBRS PZF : ’ : } D
60144 0 20 00000 22% NLL NOP " . NARMAL LOW LIMITS
00145 0 20 DCOGO 226 NOP P B
00146 0 20 NONNO 227 = - NOP Y
00147 0 20 20000 228 NeP 8192 ,
00150 0 20 10n00 220 NUL NOP 4096 NORMAL UPPER LIMIT - B
00151 0 20 PONND 230 SLS NOP . 8192 ~ SPECIAL LOWFR STARTS
60152 0 20 20000 231 NOP 8192 ‘
60153 0 20 20000 232 N8P 8192 B B
00154 . 0 20 10000 23 NBP 4096
00155 0 20 00NnOO 234 sSuUs NOP 0 SPECTAL UPPFR START
00156 0 00 0NNOO 23% XSAVER PZF _ N " A o
00157 0O 20 0ONNNO 236 SLL NOP " SPECIAL LOWER LIMITS
00160 0N 20 0ONOO 237 NOP ax
60161 0 20 NONDO 238 NOP -
00162 0 20 20000 2130 NeP 8192
00163 0 20 10000 240 SuUL NOP 409€ SPECIAL UPPER LIMIT
00164 0 00 00OOO 241 LSTART P7ZF : : - L
00165 0 00 ONNOO 242 PZF T
60166 0 00 00000 242 . PZF
00167 ©0 00 0ONNOO 244 PZE
00170 © 00 0ONNOO 24= PZF T
00171 0 00 00ONOO 24¢ HSTART P7F
60172 0 00 0ONNO 247 LUIMIT P2



00173
00174
00175
80176
00177

0 00

onnno

nANno -
annno

nnono
nONoo

248
249

- 250

251
252

PZF
PZF
P7F
PZE
HLIMIT P7F



po20nn
00201
00202
00203
anN204
n0205
00206
00207
Q0210
60211
g0212
00213
00214
00215
ao0216
00217
60220
0n221
00222
onNP23
00224
00225
00226
00227

nn233n

00231
00232
80233
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71
40N
00
37
02
66
71
46
72
01
50
01
46
71
46
72
01
50
n1
46
38
71
76
38
41
76
a6
01

17643
2nn40

77765

17643
nrnNoo
20060
17671
N6600
17502

17735

17677
17734
nonso
17671

NG00

17502
17751
17677
17750
n0600
17627
17772
27500
10000
17726
17627
00014
nonno

253
254

255

256
257
258
259
260
261
262
263

264

26%
266
267
268

269

270

271 -

272
273
274
275
276
277
278
279
280

281

HIGH

_ BPT
M1t

HADDS

HADDT

HIMOVE

PAGF
LDX

HLT»
STX
EOM
RCY
LDX
XX A
SKA
aRU
SKE
BRU
RCH
LDX
XX A
SKA
8RU
SKE
BRU
XX A
STA
LDX
LDA
STA
BRY
LDA
XAR
BRU

ERRORS+M

4

-11

ERRORS+M

0

48
HSTART+M

T@774M

HALTS+M
HLIMIT+M
HNALTS+M
50
HSTART+M

Q77+M
HALTT+M
HLIMIT+M
HNALTT+M

ONES+M

870000+M -

409€+M,.2
409€,2
HIMOVE +M
ONES +M

Loy,

SAVE ERRORS

CRA,CXB



00234
00235
00236
aN237
0n240

00241

00242
N0243
00244
-00245
0N2446
00247
no2s5n
00251
00252
00253
00254
00255
00256
00287
00260
#0261
80262

00263

DDOVOINDAVIIIOTINVIVNVVVINVNN D D

46
46

.35

36
35
36
35
36
35
36
77
n1
46
46
35
50
01
36
40
01
77
01
00
0o

anneo

nN600
00000
0onnt
00n02
0nNo3
onnn4
nonns
00006
aoonn7
nno1o
17707
NNN60
0n4asn

00000

alalslals)
17764
nonno
2n4ann
17752
00n01
17716
onnoo
nnnon

282
283
284
285
286
287
288
280
290
201
297

- 293

292
298
29¢
297
208
299

3oe -

301
302
In3
304
30%
306

HNALTS
HALTS

PAGF
XXR
XX A
STA
STR
STA
STR
STA
STB

- STA

HNALTY
HALTT
HRPT

STB
EAX
BRU
XXR

RCH

STA
SKE
BRU
STR

‘BPT

BRI
EAX
BRU
PZE
PZF

DA WN=D

Y

0,2

HERROR+M

0,7

1
HRPT+M
1,2
HADT T+M

STBRE ALTERNATING PATTERN

BUMP X RY 8 :
HIGH ADDRESSER=STORE

CAX.CXB.CRA
STBRE INVERTED WORD
VERIFY -

STBRE CERRECT UBRD
RFPEAT

BUMP X BY 1
HIGH ADDRESSER=-TEST
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00264 0 61.

0o27s o 71
80276 o0 o1

17643

20200

17788

17773

71 00000
5 00014

20000

acnno

nont4
17773
17755
17500

nNNo0o

307
308

309

310
311
312
313
314
315
316
317

318

319
320
321

322

PAGF
HERROR MIN ERRORS+M
_BPT 2
BRU HRPT+34M
STX HIACD+M
_LDX 0.2 .
XAR
870000 HLT+ 12288
"HIADD P7ZE o
' XAB ' :
LDX HIADDe#M
... _BRU "HRPT+3+M
E®D 8PD 620300
M BOOL 17s5c0
LoAm

INCREMENT ERRORS

BYPASS DISPLAY

SET ADDRESS DISPLAY IN C
SET ERROR WORD IN X

SFT CMRRECT WGBRD IN B




‘2KBITFE

ERRORS -

CHNALTS
LLImMIT
LAMBVE
860000
SETSLL
XSAVER
HADNS
HIADD
LALTT
SETNL
2023
HRPTY
SETS
E®D
NLL
NS .
SLS
M4

ey

0neot4
NN143
00234
00172
ooosn

00126

0n413
Nno1s6
no207

0n273 -
- 00114

nooin
00351
00252

00444
00277
'N0144

nnt142

. On1st

non7?

ADJUST

HERROR
HNALTT
CLNALTS
LSTART
e7nenc

SETSLS
sLeCK

HADDT

LADDS
L&ADD
SETSL

_ BANK

LFOP.

UBRD

EBR.
NLS
877 -
SuUL
M5

ATABLE

. 00427

00066

00264 HIMBVE
00250 HSTART
00077 LNALTTY
00164 . 837700
n0272 877700
00401 SETSUS
00302 BUMPX
00218 HALTS
00027 LADDTY
00073 MASK1
00055 SFTSS
00326 DONE
00130 LRPT

00308 ~x 16K

. 00134 Lev

N0136 NOP
00002 SET

. N0163 sus

M

00437
00226
0nt171 .

on113

. 0n433

0N4a3y
00407
0n330

‘00235

ono36

00425
on372

0n3s85

cn118
- 0n335

oroon
0n424
on317
0n1ss
17500

BTARLF
HLIMIT

LERRBR
-LOANER
- 840000

SETNLL
TESTSS

© COUNT
HALTT
LALTS
MASK2
ZERNS
HIGH
aNES
101
M11
NUL
SLL
M3

00432

00177

00061

00300
00125

00341
00364

00360
00251
00100
00430
00443
00200

00127

00315
00202
00150
00157

- 00426



44

LOADER,

B = SPECIAL START (SS)
A = SPECIAL LIMIT (SL)

§§ ———= SLS
SL ———— StL
SUS ——— SUL

247

S{ ——SLL
7600 ———=SUL

SDS 930 MEMORY DIAGNOSTIC LOADER FOR “4K ONLY”

200

INITIALIZE LOAD
SET LOC = ¢

LOAD:
4K ONLY MD

TEST CHECK SUM

270

SIMULATE AUTO
FILL AND LOAD
OVER 4K MD

MEMORY > 4K

212

§§ ——=SUsS
200 ——SLS

INITIALIZE LOAD
INTO JUNK
STORAGE

SL > 7600

25

LOAD:
SYMBOL LOADER
OVER 4K LOADER
QVER 4 D

226

SL ———SUL

10000 ——SLL

ONES
ZEROS

A
B

\

254

SET £ = 0

TURN READER ON
READ IN 1ST AND 2ND
IDENTIFIERS

L 261

READ WORD —=(LOC)
LOC + 1 Loc
£+ WORD ———= 2

IS BUFFER READY

(GAP)




SDS 930 MEMORY DIAGNOSTIC “4K ONLY”

57
A = ONES SET LINK FOR
B = ZEROS STORE OR TEST
X = ERRORS
l 40
6
NLS —= LSTART SLS——» LSTART INITIALIZE
NLL LLIMIT SLL LLIMIT ADDRESSING
NUS ———= HSTART SUS == HSTART
NUL ——= HSTART suL HLIMIT
46
Y 16
INCREMENT
PERFORM ADDRESS BY 1
"RINGING" TEST

‘.

INITIALIZE LOMD
FOR STORE

IS ADDRESS

EVEN MULTIPLE OF
OCTAL 100

EXCHANGE ONES
AND ZEROS

GENERATE AND

STORE WORST
CASE PATTERN

FINISHED

40

STORE WORD

INITIALIZE LOMD IN ADDRESS

FOR TEST

INVERT AND

STORE
TEST CORE

TEST OR STORE

WITH WCP

MOVE PROGRAM
FROM 0 - 177
TO 7600 - 7777

WORD OK

CORRECT WORD
ERROR WORD
ADDRESS

O Xw®
oo

45



SET LINK AND
INITIALIZE
ADDRESSING
NO
-
) J 7704 7735
PERFORM RINGING INCREMENT
TEST ADDRESS BY 1
Y 7706
vEs /15 ADDRESS EVEN
INITIALIZE HIMD MULTIPLE OF OCTAL
FOR STORE 100

GENERATE AND EXCHANGE
STORE WCP 7741 ONES AND ZEROS
NO
FINISHED
7727
YES
INITIALIZE HIMD STORE WORD
FOR TEST IN (ADDRESS)
7744
STORE
INVERT AND TEST
CORE WITH WCP TEST OR 570;-‘
TEST
zZ1 7731
MOVE PROGRAM
FROM 7600 - 7777 WORD OK
10 0-177
7733
YES

46



SDS 930 MEMORY DIAGNOSTIC LOADER “OVER 4K”

LOADER

30

LOAD "OVER 4K"
MD

CHECK SUM ERROR

INITIALIZE ALL
SPECIAL STARTS (SLS)
SPECIAL LIMITS (SLL)

l 322

FIND MEMORY
SIZE AND SET
NORMALAND SPECIAL
LOWER LIMITS

___LJA
SET A = LAST

LOCATION
PLUS 1

SET ALL SPECIAL
STARTS AND LIMITS

l 355

INITIALIZE
ONES AND ZEROS

47



SDS 930 MEMORY DIAGNOSTIC “OVER 4K”

10

55

SET NORMAL STARTS
AND LIMITS INTO

N
BPT 3
PROGRAM PARAMETERS

SET SPECIAL STARTS
AND LIMITS INTO

114

EXCHANGE
ONES AND ZEROS

‘ 115

STORE PATTERN
IN WORD

STORE WC¥F 5

PROGRAM PARAMETERS]
[ 13
[ TEst wep\ e INDEX
k14
IS ADDRESS EVEN * 14 100

MULTIPLE OF OCTA
100

FINISHED

WORD CORRECT

INCREMENT
ADDRESS
COUNTER BY 1

48

30

PERFORM RINGING

EXCHANGE ONES
AND ZEROS

NO /1S ADDRESS EVEN
MULTIPLE OF OCTAL
100

TEST
‘ 16

i o

INITIALIZE STARTS
AND LIMITS FOR ith

STORE PATTERN iN
8 CONSECUTIVE

NO

+ YES MEMORY BLOCK LOCATIONS
\ RETRRN /
m
STORE WCP THRU- lcf‘éﬁmgmyADDREss
OUT MEMORY Eramn

BLOCK

TEST MEMORY

BLOCK

LAST MEMORY
BLOCK

32

FINISHED

\  reen /

MOVE PROGRAM
FROM 0 - 10000 TO
10000 -~ 20000




PERFORM RINGING
TEST

* 17706

INITIATE
STORE

1S ADDRESS EVEN
MULTIPLE OF
OCTAL 100

FINISHED

INUTIALIZE TEST

17735

EXCHANGE ONES
AND ZEROS

¢ 17736

STORE PATTERN IN
8 CONSECUTIVE
LOCATIONS

¢ 17746

INCREMENT
ADDRESS COUNTER

BY 8

1S ADDRESS EVEN
MULTIPLE OF
OCTAL 100

NO
\ 17721

FINISHED

MOVE PROGRAM
FROM 10000-20000
TO 0 - 10000

17751

EXCHANGE ONES
AND ZEROS

* 17752

STORE PATTERN
IN WORD

WORD CORRECT

17760

INCREMENT
ADDRESS BY 1

49






SCIENTIFIC DATA SYSTEMS

sO=

IDENTIFICATION:
AUTHOR:
ACCEPTED:

COMPUTER
CONFIGURATION:

PURPOSE:
PROGRAM
OPERATORS:
STORAGE:
TIMING:

SOURCE LANGUAGE:

LOADING PROCEDURE:

USE:

50

SDS PROGRAM LIBRARY
PROGRAM DESCRIPTION
Catalog No. 304002

Instruction Diagnostic

R. Resnick/M. Mulholland

‘August 28, 1964

SDS 930

To aid in diagnosing computer faults by verifying proper execution of
computer logic.

Not applicable

4096 words starting at location 00000

Approximately 53 milliseconds per pass when in the Automatic mode.
SYMBOL 8 Assembler

Self-loading, paper tape or cards

There are three reasons for testing the performance of a computer:

Evaluation of the computer's performance,
Detection of errors when the computer has failed, and
Verification of the computer's performance.

This program provides for all three.

To test the computer's performance, it is necessary to perform:

a Manual Test that involves the execution of a minimum number
of specific instructions using the control console and compares the
resulting contents of the programmable registers with predeter-
mined constants,

a Semi-automatic Test that uses a simple program principally con-
sisting of those instructions tested during the Manual test; that

executes a few more instructions and halts after each execution to
let the operator inspect the registers for predetermined results, and

e}



14 PACE
*

BP33

18
16 * 930 SEMI=AUTOBMATIC INSTRUCTIGN DIAGNBSTIC =
17 ~ » a _
2 32 01246 18 WIM  842,2
o 41 20176 19 BRX 126 ,
0 40 2004% 20 BPT 4 o ~
2 01 dc2!g 21 BRU SEMIA SEMI-AUTOMATIC TESTS N
0 71 91024 22 LDX M7 _AUTOMATIC FILL ] K
o 40 21008 23 BRTW ' . Si i
S 01 30203 24 BRU el
5 02 32604 25 RPTW 144 N
S 32 20302 26 " 2 N
o of 30002 27 BRU 2 :1
: 28 = . SEMI-AUTOMATIC TEST S R
¢ 00 20C08 29  SEMIA HLT ‘
C 76 00707 30 EBPTEST LDA ABP CONSTANTS E:
2 75 90710 31 LDR BBP CFeR. -
g 71 30711 32 LDX XBP BREAKPOINT TESTS .
4425407 33 &Pl §CT 44020400 BREAKPBINT BNE SET S
C 01 J02i7 34 8RU BP1] YES o~
C C1 00214 35 BRU BF1 T X
0 00 00300 36  BPIL  HLT : ~ Q.
44080402 37 ecT 44020400 BREAKPOINT ONE SET e
2 01 90223 38 BRU BPL1+1
"2 00 30008 35 HLT , NG8=-CHECK REGISTERS
44020202 40  gP2 8CT 44020200 BREAKPOINT Tw8 SET. e
0 01 302¢6 41 BRU BP22 _YES .
C 01 00223 42 BRU BP2 N®
e CO 20000 43 ~ BP22  HLT e o L S
C 40 20400 aq BPT ! REPEAT
n 01 20223 43 BRU BP2 YES
44020200 46 ecT 44020200 BREAKPOINT Twe SET
2 0t 00231 43 ~ BRU BP22+3 YES
0 0O 00000 43 HLT ' N8=-CHECK REGISTERS W
- @ 40 20400 49 . BPT % . REPEAT ' - I
0 o1 30231 50 BRU BP22+3 YES Y
44020109 51 B8P3 8cT 44020100 N8=-BREAKPSINT 3 SET
¢ 01 20241 CH BRU Yes | 9
Y
M




X0
IS

240
L2al
20ez4z
tC024:3
20z44
2LeAk
2L2KE
2Cz47
2Cesnl
2Ceal
L4232
20293
TC¢ae
2CeEab
le=6
2Cen7
2Ceze?
2Cesl
2Cckwe
2Cend
TletH
2leeb
TCroé
2leze?
2027
2Lesl
loe7e
Tleld
20e7s
2278
TCz7E
ler7
RESCINRE
20301
3G
203U
2C3Ng
RIVCIEE)
205Uk

~
-
~

-~

44

B B BV i IR IS B |

P IR O I

3

b

‘) A VY )

P I B IS )

]

(o
XM FGLD B Y S

01 JC23s

A
Ju:J"’:“
P
fo4qud

s0236

2100

i

30744

L L ™ L

LACIN S BN AN I B VI N
DU G

[FIEAAN I YO O

L
P

S ARECLINS )]
it
1a?

MO XN U S W

S NS A IR LIS L I £ e

. >
T

r

BRI
HLT
2ET
AR
&GCT
BRI
KL T
BRT
BRL
gCT
HRL
B
HLT
BFT
Hi¥l,
8CT
Bl
LT
BeT
HRL
LDa
LDk
DX
BEPT
BRL
HLT
BPT
Rkl
Lha
LDs
LDY
RT
BRI
HLT
RPT
Brl
DX
LDa
LUR

BF3

|

BP3
44020100
BP33+3

1

FF33+3
aqzon4g
BFeq

Br4

!

RP4
44320040
RFaq+3

1

BPaq+3
ACHNS]
BC&nS
XCE:VEI.*Q
4

LORer&

!

L¥apx
LLall
LDEil
LUxil,.e
2
LOXIns

1

Lesadxl
XCenNs2
ACSNS 2
PCYNRZ .4

N

REPEAT
YES

BREAKPUIRT 3 SET

YES

Np=CHe (A REGISTERS
REPEAT

YES

NE=-BREAKPAINT 4 &:7T
YES

NGB

REFEAT
YES
BNEAKPIINT & SET

YES

Np=CHECK REGIaTER»
FEFRAT

YES

NG = srisloTik LBALy
CENSTaNTS Far LBAns
SIGNIFICANT REGISTER
CHECK REGISTERS

.

YES

REPEAT LBAL X

YES

AI~RESISTERS L&AD.*
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SDS 930 SEMI-AUTOMATIC INSTRUCTION DIAGNOSTIC

TEST LOOP
SEMI A-6
SEMI A-8
NO LOAD AUTOMATIC
BPT 4 SET INSTRUCTION
TEST PROGRAM

LOAD A, BAND X
REGISTERS WITH
CONSTANTS

BP TEST
LOAD A, B
AND X REGISTERS
CHECK REGISTERS
BP 1 (BPT 2 RESET )
BPT 1 SET NO
YES
BP 11
HALT
REPEAT TEST
YES
(BPT 1 SET)
BP 11+ 1
NO
BPT 1 SET

CONTINUE TO
NEXT TEST
BP11+3

BPT 2 SET NO

YES

BP 22

@LT
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REPEAT
(BPT 1 SET)
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BP 22 + 3

BPT 2 SET

NO|

REPEAT
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NO

YES
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BPT 3 SET
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REPEAT
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NO
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BPT 3 SET
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REPEAT
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WITH INDIRECT
ADDRESSING

LOAD B
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TEST LDB(75)
WITH INDIRECT
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TEST LDA(76)
WITH INDIRECT
ADDRESSING

B STORE

TEST STB(36)

BSTOIA

TEST STB(36)
WITH INDIRECT
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Y XSTOIA
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WITH INDIRECT
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LOAD A, B AND X
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) CONSTANTS
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BRR TO SET
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70707007
SK 1P
NBVFLS

SKM

A(21-23)

D re DD e e O e

DODO OO ~ =i

jve]
N
r—
U
)
(oY)

_ D D e D e D

C(21-22)

T1IMF
T0
T
T2
T2

T4

T=
TE
T7



¢8e

1367 PAGF ' EYU

N2424 0 20 42424 1368 EXU1 NGP* *

02425 4 23 00113 1350 Ext © MEMBRY,4a

02426 525226%) 1370 8CT 52522651

62427 67353777 1371 acT 67353777

02430 25253413 1372 acT 282834173

02431. 56733775 1372 acT 5672377

02432 46311364 1374 3cT 46311364

02433 77773653 137% . o 8CT 77773653 :

02434 0 46 00674 1376 - RCH 674 ) T XXAsXXB.XAR
02435 0 46 NN574 1377 RCH 674 XXAsXXBsXAR
02436 N 0t 0NN30 1378 -~ BRU "NOSKIP ‘
02437 0 01 Nnen73 1379 : BRI! NeVFL @

N2440 0 20 42440 13”0 FXU?2 NBP* *

n2441 4 2% 00113 1381 EXU MEMBRY , 4

02442 25231%46 1382 acT 2823154¢F

02443 25231737 1383 . acT 25221737

02444 65213421 1384 RCT 65213421

02445 £52135R4 138K 8cT 65713556

N2446 12112114 1386 8cT 12112114+«

N2447 77777567 1327 8cT 77777567

02450 0N 46 N1774 1384 RCH 1774 XXAsXXB,XABsCNA-EXPONENT BNLY
02451 0 46 01774 1380 RCH 1774 : XXAsXXBsXABsCNA-EXPONENT BNLY
02452 4 01 NONn30 1390 RRU NOSKIP, 4 SFT BVERFtOW :
02453 0 0t nn1ne 1391 BRU BVFLG SVERFLOY
N24%54 0 20 42454 1392 FYU3 NOP* * :

02455 4 23 00113 1393 EXxU MFMBRY, A SAMF AS SKM7
02456 70770070 1394 - 8CcT 70770070

02457 70770070 1395 8CT 70770070

02460 77000000 1396 - acT 77000000

N2461 7700000n 1397 8CcT 770c000n

nz462 70707007 i394 ’ 8cT 707¢7007

02463 70707007 1390 8eT 707¢7007

02464 0 70 02462 - 1400 SKM *=D

02465 0 70 N2462 1401 SKM *e3 _ : '
N2466. 4 01 00N20 1402 . " BRU SKIP,4 SFT OVERFLOVW

02467. 0 01 NN100 1407 BRU BVFLO ‘ BVERFLOV



02470
02471
02472
02473
02474

02475

02476
N2477
02500
.02501
02502
02503

£82

0 20 42470
4 23 4nn64
33344424
33344424
66611161
66611161
07070707
n7070707
D 53 02476
N 53 02476
0 Nt 0ON3N
n 01 non73

1404
1405
1406
1407
1408
1409
1410
1411
1412
14132
1414
1415
141€

Exu4

PARF
NOBP %
EXI)*
8cT
8CcT
8cT
acT
8CY
8CT
SKN
SKN
RRU
RRU

*

TESTM,4
33344434
333444734
66611161
66611161
07070707
07070707
*=2

*=3

'NOSKIP

NBVFLR

ExU

1A = SAME AS SKM2



0 20 425M4
4 35 0nq13
77700070
77700070
66611161
6RE111A1
11166616
11166614
00077707
77700070
4 01 NON30
0 01 Neino
n 20 42520
4 35 40064
noo777n07
00N77707
11166616
11166616
66611161
66611161
77700070
noN77707
n 01 0onn3o
n N1 nonn73

1417
1414
1410
1420
1429
1422
1427
1424
1428
1426
1427
1428
1429
1430

1431

1432

1433

1434
1432
1436
1437
1438
1439
1440
1441

STAL

STA2

PAGF
NOP»
STA
8CT
B8CT
8cT
ecT
acT
8CcT
8CT
acT
RRU
BR!
NRP*
STA®
acT
B8cT
erT
ecT
scT
ecT
8CcT
8CT
BRUJ
BRIUJ

*

MEMBRY, 4

777c0070
777c007N
66611161
66611161
11166616
11166616
oonz7707
77700070

"NO@SKIP,4

BVFLY

s
TESTM, 4
nanz7707
onn77707
1116661F
111F661F
66611161
66611161
77700070
00077707

‘NESKIP

NBVFLA

STA

SET BVERFLOVY

BVERFIL3Y

TA



02534
. B2535
02536
02837
02540

02541 .

02342
02543
02544
02545
02%46
02547
02550
- 02551
02552
82553
62554
02555
82556

02357 .
02560

02561
82862

02363

§8¢

n 20 472534
4 62 00113
55522252
22255525
44433343
44433343
33344434
33344434
22256525
55522282

0 01 00030
0 0t 00N73
D 20 42550
4 62 4nn64
22285525
55522252
33344434
33344434
44433343
44433343
55522252
22258525

4 01 A0A30
0 0t 00100

XMA1

XMA2

PAGF
NGP +

XMA
acT
acT

ecy.

8CT
ecT
8cT
8CcT
8CT
8RU
3RrU

scT
ecT
...8cy
8cT
8cT

8Ccy

8CcT
ecT

BRU

NGP»
XMA*

BRU

*

- MEMORY.

555222592
2225552%
44433343
33344434

2228552K
55522252
NOSKIP
NAVELS®

*
TESTM, 4

22268528

55522292

33344434

33344434
44433347

. 44433343

33344434

44433343

55522252
22255525
NBSK1P,4
BVFLO

XMA

Ia

SET BVERFLOW

BVERFLOU



N

&

02364
02565
02566
02867

02870
02%71.

n2s72
02573
02574
02875
02876
n2s577
02600
02601
62602
02603
02604
02605
02606
02607
02610
02611

02612

02613
02614

02615

02616
02617
02620

02621

02622
02623
02824
02625

02626

N2627

N 20 42564

4 61 00113

77700070
77700070
66611161
66611161
55522252
55522282
37777277
40000000
N 01 00030
0 01 NN100
N 20 42600
4 61 4nn64
00077707
00077707
11166616
11166616
22255525
22255525
77777777
00000000
0 01 00030
0 01 0NN73
0 20 47614
6 61 NOO23
66611161
66611161
11166616
11166616
77700070
77700070
Nnooo0o0aNN
00000001
4 n1 ann30
0 Nt no100

1467
1468

1469

1470
1471
1472
14732
1474
1475
1476
1477
1478
1479
1480
1481

. 1482

1483
1484
1485
1486
1487
1488
1489
1490
1491
1497
1493
1494
1495
1496
1497
1498
1499

1500

1501

1502

1502

MINY

MIN2

PAGF
" NOP«
- MIN

8cTY

- OCT

8cT
eéCcT
8CcT
8CT
8cT
8CT
BRU
BRU
NOP =
MIN»
8CcT
8CcT

8cr

8cT
ecT
8CT
8cT
8cT

__BRU
. BRU

NOPx

MIN

ocT
ecT

ecT

8CT
8cT
scT
eCT
8cT

" BRU

BRI

*

_MEMBRY,. 4
777c0070.

77700070

66611161

66611161
55522252
55522252
37777777
40000000

‘NOSK1P

OVFLS
*

TESTM, 4
00077707
00077707

_1116661¢€

11166616
22255525

22285528
77777777

o

_Nesk1p

NOVFLE
*

_MEMBRY-56,6

66611161

66611161
11166616
11166616

777C0070
77700070
ooocn00n
00000001

‘NBSKIP,4a

BVFL®

MIN

Y71 ADD1 *
0o 1

BVERFLBY

IA

YZ1 ADD1 CARRY (KZ) ON EVERY

1 0

INDEXING

Y71 ADD1

o 0

SFT OVERFLOU
BVERFLOU

c18CK



02630
02631
02632
02633
02634
02635

02636

02837

026840

02641
02642
02643

/8¢

N 20 42630
4 61 NN113

11166616
11166616
66611161
66611161
00077707
00077707
77777776
77777777

0 01 00030
0 Nt Noo73

1504
150%
1506
1507
1508
1509
1s1e
1511
1512
1513
1514
1518
1516

MIN4

PAGF
NBP+
MIN
scT
scT
8cT
ecT
ecT
8cT
8cT
scT
BRU
BRU

*

MEMORY,. 4

11166616
11166616
66611161
66611161
00077707
00077707
77777776
77777777

'NOSKIP
NBVFLE

Y?Zt1 ADDY .

i 1



,,,j§ﬂ1¢%_

' | SKR
02044 0 20 22644 S
02645 4 60 NO113

*

- , : _MEMORY, 4
. @246 77700@%0 e
02647 77700870

02650 56611161 68811161
082651. 66611161 66611161
02652 55522252 55522252
02853 55522252 : 55522252 : o
02e54. 0000BMON 1524 “8eT 0 . . YZ1 ADDI1 .
028585 777772177 527 cT 277727777 o
._026%¢ 0 D1 00020 1528 BRY SKIP L
02657 0 01 NOO73 1529 BRU NOVFLS
02660 0 20 42660 1530 SKR2  NOP» *
02661 4 68 40064 1531 SKR+ TESTM, 4 1A
02662 00077707 1532 ecT 00077707
22883 00077707 1533 ecT 00077707
02864 11166616 1534 ecT 11166616 B
02665 11166616 1535 ecTY 11166616
02866 22255525 1536 ecTY 2225552
02667 22255525 1537 8cT 22255525 L
- 02870 00000001 1538 acT 1 Y71 ADDi
02871 00000000 1539 acT 0 o o0
062672 4 01 00030 1540 BRU NOSKIP.4 SET OVERFLGOVW
02673 0 01 NO100 1541 BRU OVFL® OVERFLOV
02674 0 20 22674 1542 SKR3 ~ NOP# *
02675 6 60 26732 1543 SKR MEMORY-4721,8 INDEXING
02676 444%3343 1544 ecTY 44433343 .
62877 44433343 154% ecT 44433343
02900 55522252 1546 8CcT 55522282 B
02701 ©552228> 1547 8cT 55522252
02702 - 66611161 1548 8cT 66611161
02203 66611161 1549 ecT 66611161 , .
82704 40000000 1580 ecT 40000000 YZ1 ADD1 CARRY (KZ) ON EVERY CLOCK
02705 37777177 1551 8CcT 37777777 1T o o S
02206 0 01 DOO3O 1552 8RU NOSKIP o
02707 1553 8RU 6VFLO

0 01 nO100




02710
no711
02712
2713
n2714

n271%8.

N2716A
02717
n2720
n2721
n2722
n2723

68¢

n 20 42710
4 £0 NN113

344474
33344434

- 222585828

22958505
11166615
11166614
77777777
77777776

n Nt ann73

0 01 ornon

1554
1558
1556
1557
1558
1550
1560
1541
1562
1563
1564
1568
1564

SKR4

PAGF
NEP %
SKR
3cT
8cT
8cT
8CT
8CT
3CT
T
ecT
RRIJ
BRU

*

MEMSRY, 4

3344434
33344432

| 2228552%

22285R2%
111F6A1F
111FRATE

77777777

7777777¢

‘SKIP

NBVFLR

SwR

Y71 AND1
1 1



062

T No724
n2728
N2724
n2727
n273n

n2>731

02732
n2733
no>734
n2735
n2736
n2737
n274n
no7a1
n2742
n2743
Nn2744
no745
no744
no747
n275n
n27=1
nN>752
no>753
no7s4
N2788
02756
02757
n276n

N2761°

N2762
N2763
Nn2764
N2765
N2766
N2*67

N 20 42724
4 63 NN113
n7N60504
n70605n4
77700070
77700N7N

T RE6AT11FY

fE61116F1
Nin2n304
10101010
N N1 0NNl
n 01 onNn73
N 20 42740
4 A3 4ANNG4
X2104A7R
I21N4675
nonz77r7z
nonN’777n7
11166614
11186614
NSA73I1NT
4a0n0nnnn
0 01 NON30
[nE R Balnk Nalel
N 20 42754
6 £3 NASEQ
noannony
nannpnry
S8585222R2
RER292982
44433343
44433343
77777777
nooONBNeN
0 01 0rn30
N Nt NNN73

1567
1568
{8RC
1570
15719
1579
1577
1574
1578
1576
1577
1578
1576
1580
1581
1582
158%
1584
1588
18 8F
1537
1588
1589
150n
1591
1502
1593
1594
1598

1596

1507
1508
1590

1600

1601
1602
1607

ANMY

ANM2

ADM3

PAGF
NBP +
ALM
BCT
BCT
ecry
erT
acT
acT
SCT
8CT
BRU
RRU
NOP+
ATM»
8CT
8CT
AT
acT
8cT
acT
8cT
8CT
BRUJ
3R
NP
ATiM
acT
8CT
3CT
acT
acT
3CT
8cT
ocT

"RRU

RRU!

*

MEMOBRY .4

07NENSC4
07060504

77700070

777con7n
66611161
6611161
01n20304
101r1n1n
NB8SKIP
NRVF{ 8

*
TFSTM, 4
3210467F
321C 467K
oonz7707
onnz7707
111RBR1F
111FBALFK
0567310
4noconnn
NESKIP
RVFELSY

*

MFMARY=-14051,A

1

1
55522282
55522252
44433347
44473347
77777777
0 |
NBSKIP
NOVFL®

ANM

Al TERNATELY TURM KZ OGN AND BFF FACH CLBCK

X731 YZ1 AND{

2 n 0

Ia

XZ1 Y71 ADDI
2 n 1 ,

BVYERFLSOV

INDFXING

X71 YZ1 ADDY
R | 0



1604 PAGF ANM

02770 0 20 42770 1605  ADM4  NBP+ *
82771 4 63 NO113 1606 ADM MEMBRY, 4 : ‘
02772 01234567 1607 scT 01234567 . GENERATE A CARRY (KZ) EACH CLBCK
82773 01234867 1608 ecT 01234567

02774 22255525 1609 ecT 22256852%

02775 22258525 1610 scT 2225552%

02776 33344434 1611 o 8cT 33344434

02777 33344434 1612 .. ecT 33344434 ‘

830n0 67777777 1613 ecT 67777777 - X71 YZ1 ADD1

03001 71234%56 1614 8cT 71234566 o 1 1

83002 0 01 NANN30 1615 BRU NOSK1IP

030N3 N N1 AON73 1616 8RU NOVFLS

03004 0 20 43004 1617  ANM5  NBPw *

030n5 4 63 AN113 1618 ADM MEMBRY .4

03006 76543210 1619 8cT 76543210

83007 76543210 1620 8cT 76543210

03010 7777777n 1621 scT 77777770

03011 7777777n 1622 ecT 77777770

03012 noponAn7 1623 scT 7

03013  nonnnany 1624 8cT 7 XZ1 YZ1 ADDY

03014 01234%7n 1625 8cT 0123457n 1 o o

03015 00000900 1626 scT 0 :

03016 4 01 00030 1627 BRU NOSKIP,4 SET OVERFLOW

03017 0 01 NN100 1628 BRU BVFLO BVERFLOV

03020 N 20 43020 1629  ADM6  NOPs *

03021 4 63 NO0113 1630 ADM MEMORY, 4 :

03022 45670123 1631 ' ecT 45670123 N® CARRYS (KZ BFF EVERY CLOCK)
03023 45670123 1632 8cT 45670122

03024 o000NNNO7 1633 : 8CcT 7

03025 nopnanny 1634 ecT 7

03026 7777777n 163% scT 77777770

03027 77777770 1636 ecT 77777770 .

03030 32107654 1637 ecy 32107654 . X71 Y71 ADDI

03031 77777777 1638 ecT 77777777 1t 0t

03032 0 01 00N30 1639 - " BRU NBSK1P

03033 0 01 nnNn73 1640 BRU NOVFLE®

L6C



6C

1641 PAGF ' ADM

03034 0 20 43034 1642 ADMZ  NOP+ *

83035 4 .63 AN113 1643 ADM MEMORY. 4

03036 77777777 1644 scT 77777777

03037 77777777 1645 scT 77777777

03040 07777777 1646 ocT 07777777

03041. 07777777 1647 acT 07777777

03042 70000000 1648 _ scT 70000000

03043 7000000N 1649 ocT 70ncnoon : ;
03044 40000000 1650 8cT 40000000 © X71 YZ1 ADDI
03045 37777777 1651 ocT 37777777 1 1t 0
03046 0 01 QNON30 1652 BRU NBSKIP .

03n47 0 01 AP100 1653 BRU OVFL® SVERFLOW
03050 0 20 43050 1654  ANMB  NEPas * '

03051 4 63 00113 1655 ADM MEMBRY, 4

03052 40000001 1656 scT 40000001 CARRY (KZ) EVERY CLOCK
03053 40000001 1657 : acY 40000001 '
03054 7000000N 1658 acT 70000000

03055 70000000 1659 scTY 700c000N

a3056 07777777 1660 ocT 07777777

03057 07777777 1661 8T 07777777

83060 77777777 1662 ecT 77777777 X71 YZ1 ADDI
03061 4000NBCD 1663 ecT 40000000 A B |
03062 0 01 00N30 1664 BRU NBSKIP

03063 0 01 0NON73 166€F BRU NOVFLS



PAGF

0 01 NON73

N
N0
i

- 1666 BRM
03064 0 20 43064 1667 BRM1 NOP+ * '
03065 4 43 AN113 1668 BRM MEMBRY, 4
. 03066 77700070 1669 8cT 77700070 T ) - i T
03067 77700070 1670 - ecY ‘77700070
03870 66611161 1671 0cT 66611169
03071. 66611161 1672 ecT 66611161 -
03072 55522252 1673 ecT 55522252
__ 03073 55522252 1674 ecT 55522252 I , -
83074 0 06 20377 167% EoD IeAsTwB47 . EBD 377 SET REG 2 AND 3 = 32K
430675 4 77 00032 1676 EAX NOSKIP+2,4
03076 4 01 00027 1677 BRU ‘NBSKIP-1,4 __.SET_OVERFLOM
03077 © 01 NOD100 1678 BRU BVFLO BVERFLOW
.. 03100 0 20 33100 1679  BRM2  NOP«# *
103101 4 43 20064 1680 BRMw TESTM, 4 I T
83102 00077707 1681 ecT 00077707 B T
. . 03103 00077707 1682 ‘8CT 00077707
. 83104 11166616 1683 eCcT 11166616 - L
. 03105 11166616 1684 8cT 11166616
83106 22255525 1685 ecT 222558528
03107 22255525 =~ 1686 8cT __2228552% e
' 683110 0 06 20077 1687 E6D 7%B+7 EMD 77 SELECT NO& REGISTERS
<. 063111 4 00 NOD22 1688 HLT SKIP+2,4 : :
83112 4 01 DOOGI7 1689 ___BRU SKIP=j,4 __ SET OVERFLOUW )
63113 0 01 NO100 1690 BRU BVFL® SVERFLOW
83114 0 20 43114 1691 BRM3  NOP# * :
03115 6 43 00123 1692 BRM MEMBRY-16376,6  INDEXING .
03116 07777777 1693 ecT 07777777
83117 077777177 1694 8cT 07777777 ®
03120 70000000 1695 8CcT 70000000 -
83121 70000000 1696 ecT 70000000
83122 77777770 1697 8cY 77777770
03123 77777770 1698 sCcT 77777770 T
83124 0 06 20277 - 1699 E®D 2¢A47%B4+7 E®D 277 SET REG 3 = 32K
83125 0 70 #0022 1700 SKM SKIP+2 : , ) '
_ 03126 0 01 00017 _ 1701 _BRU 8K1IP-1 i
03127 1702 BRU NBVFL®




62

1703 . PAGF 3e0M

03130 0 2043130 1704  BRM4  NBPw »
03131 4 .43 0N113 1705 BRM MEMBRY.4

03132 70000000 1706 8cTY 70000000

03133 7000000N 1707 8cY 7o0c000n

83134 07777777 1708 8CY 07777777

03135. 07777777 1709 8cT 07777777

03136 00000007 1710 _ scT 7 '

03137 00000N0O7 1711 scT 7 . o

63140 0 06 20177 1712 Een 1%A+7 %847 . EBD 177 SET RFG 2 = 32K
03141 0 07 0nNn32 1713 7 NOSKIP+2

63142 0 01 00n27 1714 '~ BRU NOSKIP-1

03143 0 01 0ON73 1715 BRU NBVFLE



.4 01

0 20 43144
5 15 Q0000
77700070
77700070
66611161
66611161
58522952

55522952

20377
40032

o 06
4 77

nnn73
43160

0 01
0 20
5 15 0
00077707

- 00077707
11166616

11166616
222858525
22255525

o 08 20077
00 40022
ooty

Y ]
4 0%
0
0

01 noor3
20 43174
s 13

ery7rY

oY7IRITY

‘70000000

70000000
77777770
77777770

¢ o 08 20277
- 0 70 40022
0 01 00017

0 01 00073

00027

n0000

nonoo

1716 PAGF
1717 PBP1 NOP» »
1718 POP 0,4
1719 scT 77700070
1720 gcY 77700070
1721 0CY 66611161
1722 {0k § 66611161
1723 8cY 855822255
1724 . 8¢T 558522757
172% - E8D J2AaTeBe7
1726 CAX» HOSKIPe2,4
1727 . __BRU _ NOSKIP-j,4
1728 BRU NOVFLS
172¢ POP2 NOP» *
1730 _per 0,4
173t acY 00077707
1732 . 8cY o0onrr707
1733 _8CT 11166616
1734 ocT 11166616
1738 ecTY 22288890 %
1736 8CT  222%552%
1737 zen TeBe7?
1738 HLY» SK1Pe2,4
17309 BRU SKIP=1,4
174n BRU NOVFL®
1741 POP3 NOP» -
1742 pPoP 004
174y ecY orrz»r>»?
1744 scy orrrry??
1748 scY 70000000
1746 L Iok § 7o00c0000
1747 ocT 7727272770
174r 8CcY 77777770
1749 Een 204472807
1750 SKne MIPe2
1731 LAY SRIP-y
1752 BRU " NOeVFLO

PP

SET

E8D

~ SET BVERFLOV

BVERFLOV

77 SELECT NO REG.

~ EOD 377 SET REG 2 AND 3 = 32K

- EMD 277

SET REC 3 » I2n




962,

PAGF

' 1753 POP
03210 0 20 43210 1754 POP4  NOP» * o
03211 5 15 00N0O.___ 1755 PoP 0,4
. 03812 ?700000CN 1756 T eeT ‘70000000
03213 70000000 1787 eT ‘70000000
83214 07777777 1758 ‘8CY oarr?7717
03215 07777177 1759 ecT 07777777
83216 00000007 1760 ecT 7 -
03217 00000007 1761 ecy 7 - ~ _
83220 0 06 20177 1762 “gen 1eAsTaRET - E®D 177 8ET REG 2 = J2K
43221 0 07 #0032 1763 7 ‘NOSKIP+2 ' »
83222 0 01 00027 1784 BRU ‘NOSKIPey
03223 0 01 NNO73 1765 BRU NOVFLE®




03224
03225
03226
03227
03230

03231 .

03232
03233
03234

03235 |

03236
03237
n3240
03241
3242
03243
03244
03245
03246
03247
03250
03251
03252

03253

03254
03255
03256
03257
83260

03261

83262
03263
D3264
03265
n3266
03267

46C

0 20 4732524
4 77 oonno
77700070
77700Nn7n
666111614
66611161
77777777
77740000
0000000n
oconnnnn
0 01 0NN30
0 01 nPN73
0 20 43240
& 77 nront
00077707
noQ777c7
11166614
111666156
77777777
77740000
nNoooNnn
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0

77777777

2225552%
2225552%
ana

404
NBSKIP
NBVFL®

*

5,4
20000001

024€0000

00000001

o2nconon

44433343

44473343

]
$

_ _NBSKIP

NOVFLO

55522252

RSH

SX48 GETS SET BY S7 AT PHASF 0 T1

S¥48 GETS SFT BY S6 AT PHASF
TEST S REGISTER. COUNT TO 48

An SET BY B23

BN SET BY A23

0

T




04070
04071
04072
04073
04074

04075 .

04076
04077

04100
04101
04102
04103
04104
04105
04106
64107
04110
04111
84112
04113
04114
04115
04116
64117
04120
04121
04122
04123
04124

‘04125

04126

04127

04130
84131
04132
04133

0 20 44070

4 66 200K7

52525252
25252525
52525252
25252525
33344434
33344434
00000057
N000000S7
0 01 00N30
0 01 non73
0 20 44104
4 66 60113
14631463
63146314
14631463
63146314
11166615
11166616
00020056
00020056
0 01 00030
0 01 NOO73
0 20 44120
4 66 60113
41414141
00414141
22222227
41222222
66611161
66611161
00024006
00024006
0 01 00030
0 01 00073

22n1
2202
2203

2204

2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2218
2216
2217
2218
2219
2220
2221
2222
2223
2224
2028
2226
2227
2228
2229
2230
2231
2232
2233

2234

2238
2236
2237

RSH11

RSH1?2

33344434
57

*
47 .4

52528252

25252525
52525255

. 2525282%

33344434

57
NOSKIP

L
MEMORY.4
1463146%
63146314
_14631462
63146314
1116661¢
11166616
20056
20056
NBSKIP
NOVFLS
.
MEMBRY. 4
4141414

00414141
22222227

41222222
66611161

. 66611161

24006

24006
 NBSKIP

NOBVFLSe

RSH

TURN A(0=-23) AND B(0=-23) B8N AND 8FF

EVERY CLBCK

IA - TEST BR1 WITH ALL COMBINATIONS 8F .

SET BI+1=BI
0

1
0
1

1A - LBGICAL RIGHT CYCLE

A0 SET TO O

80 SFT BY A23



04134
04135
04136
04137
04140

04141

04142
04143
N4144
04145

04146

Nn4a147
04150
04151
04152
04153
- 84154
04155
04156
04157
04160
04161
04162

04163

04164

04165

04166
04167
84170

04171

04172
04173
04174
84175

04176 .

04177

0 20 44134

4 66 24n04

70707070
03434343
52525252
42525252
77700070
77700070
00004004
00004004
4 01 ann30
0 01 00100
0 20 44150
6 66 74101
12345670
65432101
76543210
23456707
00004012
00004012
20020013
20020013
0 01 00030
0 01 00n73
0 20 44164
4 66 01001
40000000
60000000
00000002
n0000N0
00077707
00077707
00001001
00001001
0 01 00030
0 01 NON73

2238
2230
2240
2241
2242
2243
2244
224%
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2288
2259
2260
2261
2262
2263
2264

2265

2266
2267
2268
2269
2270

2271
2272

2272
2274

RSH13

PAGFE
NOP«+
RCY
8scT
8cY
8cT
AaCT
ecT
8cT
8cY
8cT

- BRU

RSH14

BSH1S

BRU
NOP#»
RSH#

- 8cT
ecT

8cTy
ocT
ecT

- 8CT

8CcT
oCcT
BRU
BRU
NOP*
RSH

0cT

ocT
ecr
6CT
8cT
8cT
ecT
ecr

"BRU

BRU

*
2052,4

70707070
03434343
52525252
42525252
77700070
77700070
4004 -
4004

‘NBSK1IP,4

" BVFL®

*

_MEMBRY-2058,6

12345670
65432101

76543210

23456707
4012
4012
20020013
20020013
Nesk1p
NOVFL®
.

S513,4
40000000
60000000
>

1
onn77707
00077707
1001
1001
NOSKIP
NeVFL®

ReH

LBGICAL RIGHT CYCLE

SK SETS AT T8 2ND CYCLE

SFT OVERFLOW
SVERFLBV

IXs1A,IX~21 PLACES=CYCLE

TEST C(0-2)=C(21-23) AT T4,T3 AND T2



04200
04201
04202
04203
04204

04205.

04206
_ 04207
04210
04211
04212
04213
04214
_pa21s
04216
84217
..04220
A4221
04222
04223
04224
04225
04226
04227
04230

04231

04232
04233
. 04234

04235

04236

04237 .

04240
04241
04242

04243 .

0 20 44200
4 67 00000
40000001
40000001
37777776
37777776
77700070
77700070
00000000
00000000
0 01 00030
0 01 NON73
0 20 44214
4 67 000N1
65252525
52525252

37070707

76161616
00077707
00077707
00000001
00000001
0 01 0ONO30
0 01 Nnrn73
0 20 44230
4 67 40113
40707070
01616161

51111111

22222222

166611161
66611161
00000001
- 00000001

0 01 00030
0 01 NDIOO

-Qoorz77o7 . _

2275 PAGF

2276 LSH1  NOP» *

2277 LSH 0,4
2278 ocT 40000001
2279 scT 40000001
2280 ocT 37777776
2281 8cY 37777776
2282 scT 77700070
2283 _8CTY 77700070
2284 scT 0 )
2285 8cT 0

2286 _BRU__ "NBSKIP
2287 BRU NOVFL®
228R  LSH2  NOPw *

2289 _LSH 1,4

2290 ecT 85282525
2291 ecT 52525252
2297 acT 37070707
2293 8cT 76161616
2294 ecT 00077707

. 2295 ecr

2296 ecT 1

2297 ecT 1

2298 _BRU  NOSKIP
2299 BRU NBVFLS
2300 LSH3  NOPs *

2301 LSH*  MEMBRY,.4
2302 ecT 40707070
2303 ecT 01616161
2304 c_.8cr . S1111141
2305 8CcT 22222222
2306 8CcT 66611161

2307  ecT _ 66611161

2308 ecT 'R

2309 ecT |

2310 .. BRU NOSKIP
2311 BRU OVFLS

__LSHA

'SFT SK AT T1 PHASE 1

SN2 GOES AT T1 PHASE 3

SK GOES AT TO Pﬂise's
A23 SET BY BO

B23 SET T8 0O

1A - SD2 GBES AT T1 PHASE 3

 SK SET AT To PHASE 3 T oo




04244

04245

. 04246
4247
. 84250

04251 .

04252

04253

42%4
84255
. B4256
04257
‘04260
04261
64262

04263

. 04264
. 04265
04266

04267

04270
04271

04272

04273
04274

Q4275

04276
04277
24300

- 04301

04302
04303
04304
04305
04306
04307

0 20 44244

.4 67 00002

70707070
43434342

43434343

16161614
11168616
11166616
00000002
00000002
0 61 00030
0 01 NO073
0 20 44260

6 67 00153

12345670
51627343
67543201
36615004
00000627
00000627
00000802
00000002

0 01 00030
0 01 00100

0 20 44274
4 67 onnsS7
00000000
40000000
00000001
00000000
55522252
55522252
00000057
00000057
0 01 00030
0 01 00100

LSH4  NOP+ .
_ LSH 2,4
acY ‘70707070
8CcY 43434342
BCT 43434343
8CcT 16161614
ecT 111€6661¢€
_.BCT 11166616
ocTY 2 '
ecYyY 2
BRU_ NOSKIP
BRU NBVFL®O
LSKS N8P » *
LSH 107.6
eCcT 12345670
8cT 81627343
. 8CT 67543201
ocT 36615004
eCcT 00nc0627
ecT 00000627
ecT 2
8cT 2
BRU  NOSKIP.
BRU OVFL®
LSH6 NOP+ *
___LSH  47.4
acT 0
ecT 40000000
- ecTY 1
ocT 0
8CT 58622252
ocT 55522252
ocY 57
eCcT 57
BRU  NBSKIP
BRU OVFLO

Lsh

OVERFLOW SET BY (A1#A2)S13 AT T1 PHASE 3

SD2 GOES FVERY OTHER CLOCK

T1 PHASE 3

OVERFLOW

STTTARTING AT




o

04310
04311
04312
04313
. 84314

04315.

04316
04317
04320
04321
04322
04323
04324
04325
04326
04827
04330
04331
04332
84333
94334
64335

04336

04337
04340
04341
04342
04343
04344

04345

04346
04347
04350
04351
04352
04353

0 20 44310
4 67 00057
77777177
40000000
77777777
00000000
22285525
22255525
00000057
00000057

n 01 NON30
0 01 NON73
0 20 44324
4 67 0ON6O
77777177
00000000
77777177
00000000
44433343
44433343
00000060
00000060

0 01 00030
0 01 00100
0 20 44340

4 67 40113

43434320
07070701
70707070
61616161
33344434
33344434
00020001
00020001
0 01 00N30
0 01 NON73

23490

2350
2351
2352
2353
2354

2355

2356
2357
2358
2359
2360
2361
2362
2363

2364

2365
2366
2367
2368
2369
2370
2371
2372
2372
2374
2375
2376
2377
2378
2379
2380

.2381
2382

2383

2384

2385

_b;éF_MMM..

LSH7

LSH8

BET

NOP»
LSH
ocT
acT
8cY
8cT
8cT
8CcT
ecT
ecT
BRU
BRU
NBP #
LSH
ecT
ecTY
ecT
ecT
acT
acry

ocT

_BRU

" BRU

LSH9

NGP =
LSH«
acT
8CcT
ocT
8CT
8CcT
ocT
ecT
eCcT

~BRU

BRU

*
47,4

77777777

40000000

777777727

0
2228552%

22255528

57
57
Nask1P
NOVFLD
*

48,4

77777777

0

77777777

0
4443334%

44433343

60

60
NOSK1P
SVFLG

*
MEMORY., 4
43434340

‘07070701

70707070
61616161
33344434

33344434

00020001
00020001

‘NBSKIP

NOVFL®

LSH

SX48 GOES AT T2 PHASE 1

1A = CYCLE
A23 SET BY BO

B23 SET BY A0




04354
04355
04356
84357
04360

04361 .

04362
N4363
04364
04365
04366
04367
04370
04371
04372
04373
04374
04375
04376
04377
04400
04401
04402

na403

04404
04405
04406
64407
n4ad1o0

04411

04412
04413
D4414
n4415

04416

04417

0 20 44354

4 .67 2?0057

03607417
41703807
03607417
417036807
222585525
22255525
000000%7
ooonooqasy
4 01 00N30
0 01 00100
0 20 44370
4 67 20nS7
14631463
4831487
14631463
46314631
E5522282
55522282
000000%7
00000057
0 01 60030
n 01 nnarzsd
0 20 44404
4 67 60113
00000000
0000000Nn
000000N0
00000000

61247613

61247613

23775184

23775164
0 01 a0n3o
0 01 AON73

2386

2387

2399
2400

2401

2402
2403
2404
240%
2406
2407
2408
2409
2410
2411
2412
2413
2414
2418
2416
2417
2418

2419

2420
2421
2422

/ Fack

LSHIO  NOP» *
o LCY 47,4
8cT 03607417
- 8CT 41703607
_8CY 03607417
ecT 41703607
8CcT 22255525
. 8CY 22285525
8cT 57 :
; ecT 57
/  BRU  'NOSKIP,4
BRU 8VFLS
LSHi1 NOP» *
_LCY 47,4
scY 14631463
ecT 46314631
B 8cT 14631463
ecT 46314631
8cT 85522252
8ct 55522252
ocT 74
ecT 57
 BRUY NOSKIP
BRU NOVFLS
LSH12 NOPe "
LCY+  MEMORY,4
scT 0
scY 0
ecy N D
sCcT 0
oCT 61247613
B8CT. 61247613
ocT 23778164
ecY 23773162
_BRU  NOSKIP
BRU NBVFLO

LSH

‘TEST AL2 UITH ALL COMBINATIBNS ®BF

SET BleBl+2

0 0
01
1 0
11

SFT OVERFLOU

TURN 'A(0=23) AND B(0-23) BFF ANT ON
EACH CLOCK ’

IA AND INDEXING 51! PLACES-SXXGRES AT T2

COUNY S DBWN = S
SK GETS SET BY S REGISTER AT T6 PHASE 3



2423 PAGE N®D

04420 0 20 44420 2424 NOD1  NOP* " S
04421 4 67 10000 2425 Nepn 0,4 ‘ 8K SET AT T2 BY S(6-14)=0
04422 05436701 2426 CT 08436701 T ‘ i T '
VQ¢423 05436701 2427 - 8CY  0S436701 .
- 84224 12348670 @ 2428 . 8CT | {234%870
04425 12345670 2429 ecT 12345670
04426 77777777 2430 o 8CcT 77777777 RF KO BC23 ,
04427 77777777 2431 ecT 77777777 0. 0 0 T8 - TP o
04430 00000000 2432 ‘ecY - @ - ‘
04431 00000000 2433 . ecT 0 ,
64432 0 0100030 2434 __BRU ‘NOSKIP B
04433 0 01 NON73 2435 BRU NOVFL®
B4434 0 20 44434 2436 NOD2  NOPw *
64435 4 67 10001 2437 NBD 1,4 8K SET AT T2 BY AO%A1
84436 21076943 2438 ecY 21076543 RESET S14 AT T2: BY AO#A1(N® SHIFT AT )
04437 21076543 2439 : 8cT 21076542
04440 01234%67 2440 8cT 012345867
04441 01234%67 2441 ecT 01234567
04442 00000000 2442 ecT 0 RF KO BC23
84443 00000000 - 2443 ocT 0 i 0 0 o0 T8 - TP
04444 00000000 - 2444 .8CT 0 ’ ‘
04445 000006000 2445 / 8CT 0
04446 0 01 00030 2446 /- BRU ‘ROSK 1P
04447 0 01 NNO73 2447 /  BRU NOVFL®
04450 0 20 44450 2448 NOD3  NOP+ ™
84451 4 67 10001 2449 NOD - 1,4 SN2 GOES AT Ti
64452 77324%00 24%0 . ecT 77324%00° SET SK AT T1 BY 8(9=-13)=0
04453 76651201 2451 ecT 76651201 AR1 AT TP BY SKS14
Q4454 45601237 2482 : 8CT . 45601237 ~____A23 SET BY BO -
04455 13402476 2453 ecT 13402476 ~ B23 SET T8 0
G4456 00000000 2454 scT 0 RF KO BC23
04457 77777777 2455 scT 77727777 1 1 .t 18 - TP
da460 00000001 2456 ocT 1 . '
04461 00000001 2457 ecT 1
04462 0 01 00030 2458 " BRU NOSKIP o

04463 0 01 NON73 2459 BRU NOVFLO




04464 0 20 44464 2461 NOBD NOPw * ' ' - :

04465 4 67 10002 2462 = NBD 2,4 . L S
 B4466 74234560 2463 acY 74234560 . SFT SK AT T! BY S(9,10,11,12,14)=0
04467 61162701 2464 - 8CT 61162701
 B4470 32156701 2465 8CT 32156701 -
04471 50673404 2466 8cT 50673404
04472 77777777 2467 _ 8cT 77777777 -~ RF KO 8C23
84473 77777775 . 2468  8cCT L 777777?72% - ¢+ 1 O . Y8 e
64474 00000002 2469 . ecT 2 : . 1 1 f . T7 - TP
04475 00000002 2470 - ecT 2
04476 0 01 00ON30 2471 /. BRU  'NOSKIP e e
04477 0 01 NON73 2472 ; BRU NGVFL B8
04500 0 20 44500 2473 NBDS NBP» N
..045n01 4 67 10003 2474 . NOD 3.4 o R
94502 04345670 247% . 8CT 04345670 ~ SET SK AT T1 BY (A1=A2)(A23A3)513
04503 21627343 2476 - ‘8CT 21627343 ‘RFSET S14 AY T3 BY (A1=A2)(A2#A3)S13
£ 04504 765432n1 2477 - 8cT .76543201 S
04505 72615004 247° 8CT 72615004 ‘
#4506 0NO00000Y = 2479 8CT 1 SAME AS NOD4
04507 77777777 2480  ecT 77777777 i
04510 00000002 2481 8cTY 2
04811 00000002 2482 j 8CT 2
_04812 0 01 00030 2483 |  BRU NOSKEP e
64513 0 01 NON73 2484 J BRU NBVFLS®
04514 0 20 44514 248% N8D6 NBPw *
04515 4 67 100N4 2486 . NOD - 4,4 . e L
04516 12345670 2487 ‘ 8cT 12345670 SET SK AT T1 BY A1#%A2 ’
84517 24713561 2488 ‘ sCcT 24713561 SFT S14 AT T1 BY At1$A2
04520 78504%21 2489 - 8CT _._76504329 - - AR1 AT TP BY SKS14
04521 75210842 2490 ocT 75210642
04522 - 00000002 2491 . ecT 2 SAMF AS N6D4
84523 00000001 =~ 2492 - ecT 1 " ‘
84524 00000001 - 2493 - ecTY 1
84925 00000001 - 2494 ecT 1
/04526 0 01 00030 2495 ____"BRU - NOSKIP
04827 0 01 0NN73 2496 BRU NeVFLS
w .



oze

‘nas3n
04531
. D4aS3?2
04533
04534
N4%3s
N4%36
04837
04540
N4asat
N4%42
04543
n4s44
n4asas
04%46
04547
N4s50
n4ss51
04552
04553
04554
04%55
N4S55

n4557

N4560
04%61
04862
043863
04%64
04565
04566
04567
N4s570
D487y
04572
n4asg7s3

0t 20 44530

4 67 40113

04000000
20000000
noooonen

. 000008NN

noooonr?

00000000

0oo1000s
00010005
0 01 00030
N 01 NON73
0 20 44544
4 67 10011
04000000
20000000
noooonnn
noooonnn
00000003
0000001
00000002
00000002
0 01 00N30
0 01 AON73
0 20 44560

‘4 67 10021

n400000n
20000000
no00o0n00N

- 0000000N

00000004
00000002
00000002

‘00000002
-0 01 00N30

0 01 AAN73

2497
2498
2499
2500

2501
2502

2503
25n4
25n%
2506
2507
2508
2509
2510

2511
2512

2513
2514

2518

2516
2517
2518
2519
2520
2521
2522
2523
2524
2525

2526
2527

2528
2529

2530-

2539
2532
o537

NOD7

/
N8DS8

/
NBDO

 PAGF

NBP#
LSH»
ocT

ecTY

ecT
ocT
8cT

- scT

ocT
L ol §
BRU
BRU
NOP»
NOD
8CcY
8cT
8cT
6CT
oCcT
8cT
8CcT
ecT
BRU-
BRU
NOP =
NGD

- 8CY

ocT
ecT
8cT
ocT
aCcT
ecT
ocT

‘BRU

BRU

0

*

MEMBRY,4

04nco000n
200c000n

0
2

0
1000S °
10005
NBSKIP
NBVFL®

*

9.4
040C000N
2000000

NN =WwOoO

NOesSK1P
NBVFL®
»

17,4

-0400000N

20060000

NN OO

NOSKIP
NBVFL®

NAD

1A
SEFT SK AT Tt BY (A1=A2)(A2%A3)S12
RESET S14 AT T1 BY (A1=A222)(A2%A3)1S812

SAME AS N@D4

SFT SK AT T1 BY (A1=A2)(A22A3)S11
RESFT S14 AT Tt BY (A1=A2)(A22AT)S11

SAME AS NOD4

SET SK AT T1 RY (A1=A2)(A23A3)S10

RESET S14 AT T1 BY (A1=A2)(A22A3)S10

SAME AS NOD4



2534 K PAGF NAD

N4574 N 20 44574 2535 NODIN NBP+ *

04575 6 67 1Nn421 2534A NOBD 273,6 ' -INDFXING

04876 o04noonen 2837 8cT o40c0000 . SFT SK AT T1 RY (A1=A2)(A2%A3)S0C
04877 20000000 2538 8cT 20000000 RFSFT S14 AT T1 RY (A1=A2)(A2%A2)SQ
04600 0000NNNN 2530 ecT 0

04601 ONOOONCOH 2540 8cT 0

04602 37777400 2541 8cCT 37777420 SAMF AS NBD4

04603 37777416 2542 8CT 3777741F :

04604 00000OND 25432 ecT 2 -

04805 00000NQ2 2544 o ecT 2

04606 0 N1 0ON3IO 254K . BRU CNBSKIP

04607 0 01 NNN73 2546 J’ BRU NBVFLS

04610 0 20 44610 2547 NOD11 NBPs *

04611 4 €67 1n113 2548 NED 7524 SX48 GIES AT T2 PHASE 1

04612 7400000n0 2549 : 8CT 74000000 SFT SK, SFT S14.- AT TK PHASE 3
04613 40n000nNN 2550 : 8cT 40000000 -

04614 o0onnnnnn 2551 ecT 0

04615 00000ONNN 2889 8cT 0

na616  0000NNNN 2883 8CcT 0 RF K0 8C23

N4&17 77777775 2854 8cCT 7777777 1 0o 1 T8 PHASF 7

04620 NNOOONNT 255% 8CcT 3 t 1 1 T7 = TP PHASF 7
04621 NNOCOON3 2556 acT 3

04622 4 01 ANN3QO 25587 ) BRYU NB8SKIP,4 SFT BVERFLOY

04623 N N1 AN1NO 2558 J/ BRU BVFLB

04824 0 20 44624 2559 N8D12 NBP=* *

04625 4 &7 1nn31 256N N8 25.4 RFSFT S14, SFT 8K AT TR PHASFE 3
04626 nN1NoONNO 2561 ‘ 8CcT o10co00n :

N4627 2000n0NN 2562 ecT 20ncnoon

04830 naoononen 2563 : 8cT o

04631 nNnoonNnn 2564 8CT 0

04632 - 000NNNAN 2568 8cT 0 RF K0 BC23

04633 77777774 256€ - 8cT 77777774 1 0 0o TR PHASF 7

04634 000000NA - 2567 acT 4 . 1 11 T7 = TP PHASF 7
04635 0000nNra 2568 8cT 4 : :
04636 0 01 NONN3O 2560 "BRU NOSKIP

04637 0 0t NNn73 2870 BR1) NOVFLA



(443

PAGF ' NBD

2571 .
04640 0 20 44%10 2572  NBD13 NOPw * :
04641 4 67 10474 2573 A NOD 260,4 SX48 AT T2 PHASF 1
04642 00400000 2574 ecT ooacooon . SFT SKs, SET S14 AT TP PHASE 3
04643 20000000 257% acT 20000000
D4644 000000CH 2576 ecT o
04645 0000000N 2577 8cT 0o
04646 000000NON 2578 , ocT 0 RF KD BC23
04647 77777773 2576 8cT 77777773 : 0o 1 1 T& PHASE 7
04650 00000005 2580 acT 5 1 1 t °  T7 - TP PHASE 7
04651 000000NS5 2581 8cCT 5
04652 4 01 DNN30 2582 BRU ‘NBSKIP,.4 , SET BVERFLOW
04653 0 01 NO100 2583 RRU OVFLO _ BVERFLOUW
04654 0 20 44654 2RA4 NSD14 NEGPw *
04655 4 67 10031 258% NOD 25.4 SFT SK. RFSFT S14 AT TP PHASE 3
04656 77600000 2586 ecT 77600000 :
04657 40000000 2587 : ocT 400c0000
04660 00000000 2588 ocT 0
04661 00000000 25839 ecT 0
B4662 00NOONON 259N 8cT 0 RF KO BC23
04663 77777171 2591 8cT 77777771 0 1 0o T8 PHASE 7 _
84664 N0O000N0S6 2592 8cT 6 1 1 1 T7 = TP PHASE 7
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LISTING Catalog No. 004008
P AND S REGISTER TESTER FOR 910/920
SET = CONTINUE TESTING
RESET = NORMAL BPERATION
SET = HALT ON ERRORS
RESET = N@& HALT ON ERRORS N
SET = PERFGRM BRM TEST (EXERCISE p+¢1 INTO P) L |
RESET = PERFORM BRR TEST (EXERCISE C¢] INTO C) W
SET = HALT AND INSPECT THE REGISTERS A= RETURN ADDRE
RESET = NGRMAL OPERATION X= BRANCH ADDRESS 2
C= BRANCH=BRM/BRR %
2
012sX BINARY LOADER=N® CHECK SUM
Se1
START ;‘
082-L1STsX. N
o O
$=2 N
s+2 g
»LIST
MASK FIND MEMORY LENGTH
ZERS _
04000, X BUMP MEMBRY BY 2K = EAX CANT CARRY
CaX INTS BIT 9 S0 X GOES T8 O FOR 16K.
0s X SKIP WHEN RUN OFF MEMBRY 8R O IN X.
LENGTH
-iaX GENERATE LAST ADDRESS
STOP SAVE LAST ADDRESS
START
BRR
3
BRM ~5
BRANCH SET BRM SR BRR TEST 0
BRMRET ;
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00030 2 35 o 00000 39 STA 0sX STORE BRM RETURN THROUGH GUT MEMORY
00031 O 41 o0 00030 40 BRX $~1

00032 0 02 20004 4} ROV

00033 0 71 o OOO11 42 LDX START

00034 0 76 o 00011 43 LDA START INITIALIZE A

0003% 2 35 o 00000 44 TEST  STA Do X SET RETURN ADDRESS

G0036 0O 55 g 00065 45 ADD ONE INCREMENT LIST COUNT IN A,
00037 O 40 20040 46 BPT 4

00040 0 00 o0 00QOO0OC 47 ZERO HLT 0 SET AsX¢]l FOR CHANGE

00041 0O 00 00000 48 BRANCH PZE BRANCH

00042 O 00 00000 49 RETURN PZE RETURN ADDRESS

00043 O 40 20400 50 BPT 1 REPEAT?

00044 O 01 0 0004l 51 BRU BRANCH YES

00045 0 75 o 00073 52 LDB BRMRET FILL LIST WITH BRM RETURN
00046 2 36 0 00000 53 STB 0sX

00047 0 75 o 00070 54 Los MASK

00050 0 70 o 0COa2 55 SKM RETURN TEST A = CONTENTS OF RETURN.
0005f 0 01 o0 00061 56 BRU ERROR N8BT EQUAL

00052 0 40 20400 57 REPEAT BPT 1 TEST FOR REPEAT

00053 0O 54 p 00065 58 sus eNE RESTERE A FOR REPEAT

00054 0 40 20400 59 BPT 1 TEST FOR REPEAT

00055 2 77 o0 37777 60 EAX =i X RESTORE X FOR REPEAT

00056 0 70 o 000OO 61 SKM STeP TEST A = LAST L@CATION
00057 0O 44 o 00035 62 BRX TEST N8T EQUAL

00060 0O 0! 0 00022 63 BRU SETUP
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