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00075
00076
00077
00100
00101

76
73
01
00
71
76
35
41
o1
00

OOO0ONMNMNNOOOOO

00367
00074
00012
00000
00047
10000
37400
00065
37612
00000

00020000
00030000
00000000
00010000
00060000
00070000
00040000
00050000

77
78
79
8o
81
82
83
84
85
86
a7
88
a9
90
91
92
93
94

LEGD

TEST
EOR

ZERS

LDA
SKG
BRU
PZE
LDX
LDA
STA
8RX
8RU
PZE
8cCT
ocT
ocT
0CT
B8CT
ecT
oCcT
ecT

LIMIT
ZER®
LOMD

870000
4096,2
16128,2
=2
HIMD+M

20000
30000
0

10000
60000
70000
40000
50000

LIMIT ZERO?
YES=NG MOVE

MOVE TO
HIGH
MEMBRY



oc102
cc103
0C104
00105
0C106
ccio7
0Ci1igQ
0C111
00112
00113
CC114
CC115
00116

0C117
0C12C
0c121
00122
g0o123
0C124
0c125
00126
cci27
0013C
00131
00132
00133
0C134
00135
0C136
00137
00140
0C14}
0cta2

6c

00
61
51
40
51
37
46
17
35
46
71

OCOCO000 OO

Jog0oo
00006
acio4d
20200
jJolo2
00011
00600
gogu7z
00116
00600
40011

000060077

c a0

71
5%
46
46
00
43
46
35
5C
43
46
35
77
46
01l
01
20
20
20
20

OCCDODOAMODONMNOONNOOOOGCGOO

00000

0oo11t
0gtoe
00060
00600
90000
golo2
00014
00300
00000
golo02
00014
00000
00001
00600
00uv26
00157
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

LERRSR

877
L8ADD

% & & %

XXB

LLINK

SKE

LBRU
NS

PAGE
PZE
MIN
BRR
BPT
BRR
STX
XXA
ESR
STA
XXA
LDXw
ecT
PZE

LDX
BRR
XxB8
XXA
PZE
BRM
XAB
STA
SKE
8RM
XAB
STA
EAX
XXA
BRU
BRU
NOBP
NOP
N8P
NOP

ERRORS
®ad

2
LERRBOR
INDEX

ADJUST
LGADD

INDEX
77

INDEX
LERROR

LERROR

0,2
0.2
LERROR

0.2
102

LOMD+12
LSTAL4
8192
8192
8192
8162

INCREMENT ERROR COUNT
SET OVERFLOW

INHIBIT ERROR HALT?
YES

ADJUST ADDRESS

ERROR DISPLAY

= CORRECT PATTERN

= [NVERTED PATTERN
= ERROR PATTERN

= _BCATIGBN OF ERROR

O >xX @ »

N8T OCTAL HUNDRED ADDRESS

8RU (STORE) BR SKE (TEST)
PATTERN INCBRRECT

INVERTED PATTERN [NCORRECT

INCREMENT ADDRESS

TEST NEW WBRD



o) ™

00143
00144
00145
0c146
00147
0Cc180
00151
00152
00153
00154
00185
00156
001587
00160
00161
00162
00163
00164
co165
00166
00167
00170
00171
0oc172
00173
00174
00175
00176
00177
00200
00201
00202
00203
00204
00205
00206
coz07
00210
go211

NMOOONOCONNNMNNNNVNNNDMNOONNNNNNNMNNMNNOMNOOODODOODOODODO0OO00O0O0

20
20
20
20
20
20
20
20
20
20
20
20
35
36
35
36
35
36
35
36
77
46
ol
35
36
35
36
35
36
35
36
77
46
01
76
72
ol
0t
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
0ooo7
¢o010
00224
37626
37776
37611
37634
37616
00000
00006
00007
00010
Qo011

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
161
162
163
164
165
166
167
168
169
170
1714
172
173
174
175
176

NL

LSTA

HSTA

FINAL

END
ERRORS
ADJusT
SAVEX
INDEX

NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NBP
NOP
NGP
STA
ST8
STA
ST8B
STA
ST8
STA
ST8
EAX
RCH
BRU
STA
ST8
STA
ST8
STA
STB
STA
STB
EAX
RCH
BRU
LDA
SKA
BRU
BRU
HLT
BeoL
BocL
BoOL
BooL

8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
8192
0.2
122
2,2
Js2
4,2
5,2
6,2
7e2
8,2
224
LRET
0.2
122
22
3,2
4,2
5,2
622
7s2
8,2
224

HRET+M
LIMIT+7¢M,2
END+M

OUTeM
HIMDed+M

2
6
7
10
11

STORE
PATTERN
IN
MEMERY

CxAsCABSCBX

STORE
PATTERN
IN
MEMBRY

CxAsCABsCBX



00212
00213
00214
00215
00216
00217
00220
00221
00222
00223
00224
00225
00226
00227
00230
00231
00232
00233
00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
0G251
00252
00253
00254
00255
00256
00257

1€

ONNONODODOOOOODQDOOOOODC)QOOOMOMONNOCJOD

02
76
71
35
23
76
35
76
35
76
37
71
72
ot
50
ol
71
a1
76
53
40
o1

74
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

WIMD

HRET

ouT

MINL6

PAGE
ROV
LDA
LDX
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
BPT
HLTw
STA
STX
LOX
LDA
BPT
LDA
STA
BRX

HBRU+M
MIN7+M
HLINK+M

EGDL1+7+Ms2

EOR+7+M.2
ADJUST+M

LIMIT+7+4M,2

FINISHeM

START+74M,2

SAVEX+M
GNES+M
877 +M
XXBi+M
FINISH+M

S XXBleleM

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
MINLiG6+M
NS+16+Ma2
3
SS+16+M,.2

START+16+4M,2

kwdeM

RESET OSVERFLOW
INITIATE PATTERN STERE

STORE BRU FOR STORE OR SKE FOR TEST

ADJUSTMENT CONSTANT FBR ADJUSTING
ADDRESS IN ERRGR ROUTINE

LIMIT FBR PARTICULAR 4K STACK

ONES WORD
OCTAL HUNDRED ADDRESS?
NEe

YES=FINISHED PARTICULAR STACK?
Ng

INITIATE TEST SKE
TEST NEXT?
CONTINUE TESTBS
YES -

INVERT PATTERN?
YES

CHECK ERROR COUNT?

SPECIAL LIMITS?
YES



e

00260
go2s1t
00262
00263
00264
00265
00266
00267
00270
go271
00272
00273
00274
00275
00276
go277
00300
00301

73
0l
00
71
76
35
41
01
06
06
06
06
06
06
06
06

000000000 OMNMNOOOO

37474
37612
00000
37447
37400
10000
37664
goo12
20100
20101
20102
20103
20104
20105
20106
20107

77777777

0 00

00001

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

HEOD

E0Dt

BNES
CONS

SKG
BRU
PZE
LDX
LDA
STA
BRX
BRU
EoD
EOD
EOSD
ESD
E®D
EOD
EOD
EOD
DEC
PZE

ZERB+M
HIMD+M

870000+Mm
16128,2
4096,2
=24 M
LOMD

= N UWUN-O

LIMIT = ZERO?
YES=NG MOVE

MOVE
70
LOW
MEMORY



00302
003C3
00304
00305
00306
00307
0031C
00311
0c312
00313
00314
00315
00316

00317
00320
00321
00322
00323
00324
0CJ32s
0032¢
00327
00330
00331
00332
00333
00334
00335
0333¢
00337
00340

0C341

0C342

£€

O00C0000OO0OO0 00

0000 ONMNNOONMNMNNOOCOOO0O0

00
61
5
40
51
37
46
17
35
46
71
0c
s]v)

71
51
46
46
00
43
46
35
50
43
46
35
77
46
0!
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
00000
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

WERRBR

MIN7
HIADD

* & & ®

XXB1

HLINK

HBRU
8§

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

LDX
BRR
XX8
XXA
PZE
BRM
XAB
STA
SKE
BRM
XAB
STA
EAX
XXA
BRU
BRU
NOP
N8P
NOP
NOP

ERRORS+M
*+Mz 4

2
HERROR+M
INDEX+M

ADJUST+M
HIADD+M

INDEX+M
16377

INDEX+M
HERROR+M

HERROR+M

022
0s2
HERROR+M

0.2
122

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

INCREMENT ERROR COUNT

INHIBIT ERRBR HALT?

YES

ADJUST ADDRESS

YES

ERROR DISPLAY

A = CORRECT PATTERN

8 = INVERTED PATTERN

X = ERROR PATTERN

C = LOCATION OF ERROR

N8T O6CTAL HUNDRESS ADDRESS

BRU (STORE) B8R SKE(TEST)
PATTERN INCORRECY

INVERTED PATTERN INCORRECT

INCREMENT ADDRESS

TEST NEXT WORD



143

00343

00344
00345
00346
00347
00350
00351
00352
00353
00354
00355
00356
00357
0C360
00361
00362
00363
00364
00365
00366
06367
00370
00371
00372
00373
00374
00375
00376
00377
00400
00401
00402
00403

OO0OO0ONOOO0O0O0DO000000O000000000000ODO0000O0OO0O

20
20
20
20
20
20
20
20
20
20
20
20
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
o0
76
72
0l
41

20000
20000
20000
20000
30000
30000
30000
30000
30000
30000
30000
30000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00377
00211
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
Jo4
305
306

SL

STARTY

LIMIT

FINISH
LFINAL

NeP
NBP
NOoP
NGP
NOP
NoP
NOP
NOP
NeP
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
8is%2
12288
12288
12288
12288
12288
12288
12288
12288

LIMIT+8,2
END

LouT
LOMD+4
37400



00404
00405
00406
00407
00410
00411
oo4i2
00413
00414
00415
00416
00417
00420
oc4dat
00422
oo423
00424
00425
00426
00427
0G430
004314
00432
00433
00434
00435
00436
00437
00440
0C441
00442
00443
00444
0Q4das
00446
0C447
0045¢C
00451

Ge

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
0C
14
52
01
55
73
0l

00541
00202
00006
00123
00300
21000
21000
00123
Jo4io0
00123
0out4
20400
00000
00367
00014
ao11e6
90123
00116
00116
00003
00116
00542
00063
00262
00541
00543
00123

00157

00436
00367
20100
90000
00544
00545
00466
00546
20367
00472

307
308
309
J1C
311
312
313

-314

315
316
317
318
319
320
J21
322
323
J24
325
J26
327
328
329
330
331
332
333
334
335
336
337
338
339
340
J4at
342
343
344
345

MSIZE

PAGE
LDX
RCH
§T8
STB
ExU
STA
SKA
MIN
BRX
LDA
LSH
BPT
HLT
STA
RSH
STA
STA
SKR
LDA
LSH
MRG
MRG
STA
STA
LDX
LDA
SKR
STA
8RX
LDA
BPT
HLT
ETR
SKB
BRU
ADD
SKG
BRU

==§

202 CxA,CLB

FERRBRS

LLINK

EOD1+8,2 CALCULATBR

48704 MEMORY

8704 SIZE

LLINK

w=d

LLINK

12

1 ” CHANGE MEMERY SIZE?
' YES

LIMIT

12 SET

LGADD uP

LLINK LAST

LOADD EGD

LOADD

3

LOADD

=0620300

LESD

HEBD

z=m8

=02030000 STORE

LLINK NBRMAL

NL+8,2 LIMITS

w=2

LIMIT -

3 SPECIAL LIMITS?

YES

==128

=C70000

TYPE2

=010000

LIMIT

TYPE3



Q¢

00452
00453
00454
00455
00456
00457
00460
00461
00462
00463
00464
00465
0c466
00467
00470
00471
00472
0c473
00474
00475
gc47é
00477
00500
00501
0osoe
0cs03
00504
00505
c0506
60507
0cs51¢C
0cs511
goste
00513
00514
0C515
00516
0cs17
0052C

ONQOOOD0DO0OO0CCO00CO0OO00D0D0000000O0O0DO0O0DO0OONMNNCNNMNODOOO

54
43
71
76
63
63
71
63
63
46
71
01
43
46
35
o1
54
43
46
35
01

00

72
76
14
66
46
67
16
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
90000
00547
00550
00551
20014
Q0501
20014
30543
g0552
00511
30552
00546
00123
00224
00553
00450
00357
00554

346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
J69
370
371
372
373
J74
375
376
377
378
379
380
Jal
382
383
384

TYPL

EXIT

TYPE2

TYPED

SET

sSuB
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
sus
RCH
STA
LDA

=010000
SET
LOADD
END
NLe2
NS»2
LLINK
SL=1,2
S$S=1,2

BNES
SHOW
SET

SL

EXIT
=010000
SET

SL+7
EXIT

=877700000
=0100000
=0177600
12

501

12
=x02030000
=R7777
*e
=87777

=0 10000
LLINK

224

=011

450
SL+8,2
=02020000

CAXsCLASEXPONENT

CxAsCAB,L,CBX

CAXsCBALCXB



00521
00522
00523
00524
00525
00526
00527
00530
00531
00532
00533
00534
00535
00536
00537
0054C

00541
00542
00543
GCS544

GCoS4S -

00546
00547
GC550
0C5s1
0G552
0G553
00554
G0555
00556

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

ONOOCOOONDODO0OO0O000O0

00000
77777770
0062G300
02030000
77777600
00070000
00010000
77700000
00100000
00177600
00007777
00000011
02020000
00077600
00000001

385
386
387
388
389
360
3ot
392
393
394
395
396
397
308
399
400
401
402

EOD

BRX
8AC
ETR
RSH
RCH
LSH
MRG
STA
LDB
CXA
SuB
SKA
8RR
CAX
sT8
BRU
8PD
END

ww=

077600
12

401

12
=02020000
88,2
=02020000

=]
=877700000
SET

SLa2
=l
620100

CAXsCLA



w
(o0}

ADJUST
LERRAR
HIADD
LLINK
SAVEX
CONS
HE®D
LBRU
LRET
ShOW
ZERO
877
Xx8

SS

00007
00102
00316
00123
00o10
00301
00262
00136
00026
00045
00074
00115
00121
00337

ERRORS
LFINAL
HL INK
LOADD
START
EBD1
HIMD
LESD
LSTA
TEST
END
ouT

NL

M

00006
00400
00323
00116
00357
00270
g0212
00063
0G157
00071
oo211
00234
00147
37400

FINISH
€70000
INDEX
MINLG6
TYPE2
EXIT
HRET
LOMD
MIN7
TYPL
EOD
SET

NS

00377
00047
00011
00247
00466
00454
00226
00012
00315
00452
005414
00477
00137

HERRBOR
FINAL
LIMIY
MS1ZE
TYPEJ
HBRU
HSTA
Leur
ONES
XXB81
EBR
SKE
SL

00302
00205
00367
00405
00472
00336
00172
00034
00300
00321
00072
oot27
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?)

YES
037777

HALT

037777 +1

STORE START
AND LIMIT

037600-1

SET SPECIAL LIMITS?
(BPT 3 SET?)

037600

v 037600+1

SET UP AND STORE
SPECIAL STARTS
AND LIMITS




40

SHOW

SHOW

LOAD A WITH FRROR

NO fCHECK ERROR COUNT

SHOW+1

(BPT 4 SET?)

077 +1

STORE A IN ERROR
COUNT

077+3

MOVE?

LOMOVE

SET UP LIMITS (NOR-
MAL OR SPECIAL)

YES

HIMOVE

SET UP LIMITS (NOR-

\ 4

MAL OR SPECIAL)

vy HIMOVE+11

YES
SPECIAL LIMIT?

NO

HIMOVE+14

INITIATE MOVE TO
LOW MEMORY.
LOAD A WITH HIEAX

LOMOVE+11

MOVE

STORE A (EAX) FOR
MODIFYING AD-
DRESSES

MODIFY

MODIFY ADDRESSES
AND MOVE PROGRAM

RESET

SPECIAL START?

NO

A

INITIATE MOVE TO
HIGH MEMORY.

LOMOVE+14

LOAD A WITH LOEAX

RESET OVERFLOW




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

A
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

CHANGE MEMORY
SIZE? (BPT 1 SET?)

MSIZE+11

MSIZE+12

SETUPEOD'S FOR HIGH
AND LOW MOVES

MSIZE+29

NO  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

07000045

SPECIAL LIMITS ?
(BPT 3 SET?)

YES

070000 +6

LOAD A WITH SPECIAL
LIMITS

07000+7

STORE LIMITS IN TABLE

070000+8

FINISHED STORING?

070000+10

START IN FIRST 4k \ NO

LRET

=QLOCK ?
VES
L Lomp

RESET OVERFLOW.
LOAD A WITH
LOW BRANCH

-

DL

LOMD+2

STORE A (BRU
OR SKE) IN
LOW LINK

o

LOMD+4
EXECUTE EOD FOR
PARTICULAR BLOCK.
SET UP START AND
. LIMIT

CL

INVERT PATTERN

LLINK+1

BRM TO LERROR

.
L

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

LOAD X WITH SAVEX

A

LFINAL

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

NO

LFINAL+]

FINISHED?

YES

v

LOUT

LOAD A WITH TEST SKE

REPEAT TE
(BPT 1 SET

——¥

WAS LAS
A STORE

y

-0
~

y

LOUT+1

TCYCLE
CYCLE?

&

LOUT+2

ST CYCLE?

LOUT+7

A COMPLETE CYCLE?

V)

LOUT+8

INVERT PATTERN

LLINK+2

INVERT WORD
AND STORE

b SKE SKE+1

PATTERN CORRECT? BRM LERROR

YES

SKE+2

REINVERT WORD AND
STORE

45



46

LERROR

LERROR+1

INCREMENT ERROR
COUNT.
SET OVERFLOW

LERROR +3

HALT?
(BPT 2 RESET?)

LERROR+ 11

A
RETURN



I

HRET

LEOD

EXECUTE EOD
FOR MOVE

LEOD+1

MOVE PROGRAM TO
HIGH MEMORY

HIMD

RESET OVERFLOW,
LOAD A WITH
HIGH BRANCH

HIMD+2

STORE A (BRU OR SKE)
IN HIGH LINK

HIMD+4

HRET+2

\ BLOCK?

NO

v XXBI+l

EXCHANGE X AND A

FINISHED PARTICULARY YES

HSTA

HLINK

IF STORE LOOP BRANC

IF TEST LOOP PAT-
TERN CORRECT?

NO |
HLINK+1

BRM HERROR
HLINK+2

EXECUTE EOD FOR PARTIC-
ULAR STACK. SET UP START
AND LIMIT

INVERT WORD AND
STORE

A
4

HRET

OCTAL HUNDRED
ADDRESS ?

NO

y XXB1

INVERT PATTERN

HLINK +4

™

PATTERN CORRECT?

YES

REINVERT WORD

AND STORE

STORE PATTERN IN
MEMORY

HLINK +6

HLINK+5

BRM HERROR

47



48

HRET +4

OUT+9

LOAD A WITH

LOAD X WITH SAVEX

FINAL

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

FINAL+]

NO
FINISHED?

YES

our

LOAD A WITH TEST SKE

T
!

OUT+1

WAS LAST CYCLE
A STORE CYCLE?

REPEAT TEST CYCLE?
(BPT 1 SET?)

NO

YES

ouT+8

INVERT PATTERN

ERROR COUNT

ouT+10

CHECKERROR COUNT?
BPT 4 SET?)

MIN16+1

STORE A IN ERROR
COUNT

MIN16+4

LOAD WITH NORMAL
LIMITS

MIN16+5

SPECIAL
(BPT 3 SE

LIMITS?
T?)

YES

MINITS +6

LOAD A WITH SPECIAL
LIMITS

& MINTG+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



1
|

D

=

[ o4

N

Q
ONODODOO0OO0OO0Q00000000ROODDO0O0ODIDOODO0O0DQ

00241 ©

Fﬁ‘

71
43
72
00

76

35
72
01

46
40

00
14

3%

71
46
14

5 6

01
71

43

43
43
76

78
.01

16
73
01

46

77

37
01

46

B

00200
00212
00253
00303
10000
00203

10000

10000
Nno270
00002
20100
40000
00277
00145
00275
00ns54
00276
80145
00231

00300

00253
00253
00253
80303

80304

#0000
00274

N0063

00241
00156
n0600
37777

0151

00222

nons4

1 *
2 =
3« o
4 ORG 128
5  LBADER LDX ' 840000
6 T BRM T L6aAT
7 o SKA BNES
8 610000 HLTY 4096
° LDA #10C00
10 STA 4096
1 . SKA 4096
12 8RU @VERA4K
13 cLB
a0 BPT 3
15 ;oaoono HLTs 0
16 ETR e17700
17 _STA  HIMD
18 LDX EAX
19 RCH 54
20 __ETR 87700
21 SKG HIMD
22 BRU oK
23 ~ DONE  LDBX 870000
24 BRM LOAT
25 BRM LOAD
26 BRM  LOAT
27 LDA @NES
28 Lpe ZEROS
29 - BRU O
30 6K MRG NOP
31 SKG NLS
32 BRU = SSLNLS
33 sT8 sSLL
34  XXA
35 - EAX  16383,2
36 STX SLS
37 BRU DONE
38  SSLNLS RCH 54

U

" TEST FOR MORE THAN 4K

. READ PAST 930 MD FOR OVER 4K

LOATER FOBR 24K ONLY® 930 MEMORY DIAGNSSTIC

LEAhWAR BNLY MEMORY DIAGNBSTIC
TEST FOBR CHFCK SUM ERROR ' ' zsi

TEST FOR SPECIAL LIMITS ' . 4?§k‘
| PR RTERIAR BRSO
S~

XARB,CX8 . ' R

READ PAST SYMBOL LOADER
READ PAST 930 MD LGADER FBR OVFR AK

ENTER npg"_ﬁ_i_ o S
2000000 -
$S > 2000177

 SPECIAL START < NORMAL LOWER START o

SPECIAL LOVER LIMIT = St

DECREMENT ADDRESS BY 1~ o8

SPECIAL LOWER START = SS

| 0

XAB,CXB | P
; - - - NI

V]




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
nno222
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

NBNE
SuUL

“DONE

‘SPECIAL UPPER START = SS

77076N00-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
00301

00302

00303

003n4

gc

NDDDODDIDOIDDODODODONMNNVIVINVINDD

0o
46
02
32
32
75
32
55
40
41
52
01
51
n2
71
32
01
20
77
00
00
00
00

nonoo
30003
02604
00000
00000
00000
00N00
nonNoo
21000

nn261 .

no301
00255
00253
02604
no302
nono2
00N02
00000
00n00
07700
17700
70000
noN0o

77777771
77777777
00000000

00200
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
7%

76

LBAD

BLOCK

WBRD

BVER4K

NGP

EAX

87700
617700
870000
101

M7
8NES

- ZER®S

PAGF
PZE
CLR
RPTW
WIM
WIiM
LD/
UM
ADD

" BRTVW

BRX
sSK8
BRU
BRR
RPTVW
LoX
WIM
BRU
NGP
EAX
HLT
HLT
HLT*
HLT
DEC
DEC
DEC
TCD
BRG

_0:2

1,4
0,2

092

0s2
0,2

WORL

101

BLEBCK
LeAT
1,4 STMULATE AUTO FILL

-7

=1

0
LOALER
0.



£
77 PAGF
78 * . : _ '
79 * 24K ONLY® 020 MEMOBRY NIAGNSSTIC
. 80 * o : . :
oonNeo 0 71 0NOS6 81 LOu LBX Lemr ERRARS ARF IN LBMD
00001 0 40 20040 ao ) BPT 4 : v , _
00002. 0 00 ANN77 83 n77 HLT 63 . DISPLAY ONES,.7EROS,ERRBRS IN A,P,X
00003 0 37 00145 84 . STX HIMLT SAVF ERRORS IN HIMD
00004 0 40 20100 85 BPT 3 ) ’ US SPECTIAL BR NBRMAL LIMITS
00005 0 01 0N154 86 "BRU SETSL - SET SPECIAL LIMITS
00006 0 71 00063 87 LDX NLS 177 INTO NOPMAL. LBUER START
00007 0 37 00152 - 88 : STX LSTART
00010 0 77 10000 89 EAYX 4096 1N000 INT® NBRMAL LBW LIMIT
00011 0 37 NN153 90 STX LLIMIT ,
00012 n 77 37777 91 EAX 16383 37777 INTS NORMAL UPPER START
N0013 0 37 nOn77 92 , : STX HSTART : _ s
00014 0 77 07600 93 NUL - EAX 3968 _ , 7600 INTO NBRMAL UPPER LIMIT
00015 0 37 any77 94 SETHL STYX HLIMIT ’
00016 0 02 ANANO 95 - . EOM 0 BRSFRVE RINGING
80017 0 66 20060 96 , RCY 48
0NnN20 N 71 0NN61 97 LDY LBRU
00021 0O 43 00NS6 98 BRM LOMD STORE WOBRST CASE PATTERN
00022 0 71 00N62 99 LPX SKE )
00023 N 43 NONS6 100 BRM LOMT TEST WORST CASE PATTERN
00024 0 71 onn72 101 LpX 8177 : START MBVF T8 7600
00025 N 37 0Nn73 102 STX LOALD ‘ SET ®MOVE FROM®* ADDRFSS = 177
00026 0 77 Q7777 102 EAX 4068 ‘
80027 O 37 NN173 104 ' STX HIALD SET *MOVE T8* ANDRESS = 7777
00030 0 71 4nn73 105 LOMBVF LDXw LOALD '
00031 N 37 4n173 106 : STX» HIADD
00032 0 60 NN173 107 , SKR HIALD »
00033 0 6N NNA73 108 SKR LOADD MBVE 200 WORNS FRAM O TB 7600
00034 0O N1 NONIO 109 BRU LAMBVE o
0 01 N7700 ° 1tQ BRU HIGH+M

00035



00036
00037
00040
00041
00042

oon4sd.

00044
N0045
20046
Q0047
80050
00051
nnNns?
00053
00054
80Nss
0ons6
00057
00060
00061
00062
00063

/

OVDDO0ODOAODIONIDIOONVNIDIOINIIORDO

46
46

35

00
01
36
40
01
77
48
72
01
50

‘01

46
51
00
37
71
01
50
20

nonéo

00450

00000
nonoo
oro64
(elalnishs]
20400
nno4o
n00o1

00600 .

0onn2
neo37
nr1s53
nNn3e
00nsS0
nnns6
0nNooc
ornal
nNO152
nNNas
nnnoo
no177

111
112
113
114
115
116
117
118
119
120
121

122

123
124
125
126
127
128
129
130
131
132
133

LINALT
LALT
LRPT

CLLINK

LSETAR

LBMD

L BRU

SKE
NLS

PAGF
XXB
RCH
8TA
PZE
BRU
STR
BPTY
BRU

CEAX

XXA
SKA
BRU
SKE
BRU
RCH

‘BRR

PZE
STX
Lnx
BRU

SKE

N8P

450
0.6

" LERRBR -

0,2
1
LRPT

1,2

877

LALY
LLIMIT
LINALT
50
LeMT

LLINK
LSTART
LSFTAR-{
0,2

127

CAXsCXBsCRA

STBRE WORD

RFSTBRE CRRRECT WORD
REPFAT

INCREMENT X

ALTFRNATE ONES AND ZERSS

INHIRIT ALTERNATISN

"CBAL.CXB

EXIT LOMD
LOW MEMORY DIAGNOSTIC
SET LAY LINK FOR STBRE BR TFST

L8W SET A AND B

" NARMAL LBU START = 177



9z

00064

00065

. 00066
00067
00070

00071.

00072
00073
60074
80075
..00076
00077

00000 O0ONO0OOOOQ

61 00145

40 20200

01 00043
37 noo73
71 NNOOO

46 NNN14

00 Q0177
00 00NGO

46 NOO14
71 AOO73.

01 00043
00 NONOO

138

139

140
141

142

143
144

1145

146

134
138
136

137

‘HSTART PZF

PAGF
LERRGR MIN HIMD
BPT 2
BRU LLINK+2
STX  LOACD
DX 0.2
XAB
8177 HLT 127
LBADD PZE
XAB
LDX LOADD
BRU LLINK#2

INCREMENT ERRBRS

BYPASS DISPLAY ,

SET ADDRESS DISPLAY IN C
SET ERROR WBRD IN X

SET CORRECT WORD IN B

HYGH START



001n0
00101
00102
00103
00104
00105

00106

80107
00110
80111
00112
00113
- 0n114
00115
80116
00117
00120
00121
00122
00123
00124

= Bo Be No Ne Ne Bv o No No No Ne Je 2o le R e No No No Jo)

71

40
co
37
02
66
71
43
71
43
71
37
77
37
71
37
60
60
01
46
01

nN7745

20040

00000
07656
nonoo
20060
n77%0
07745
07662
07745

n7672

07673
07777
n7773

47773

47673
07773
07673
07716
non14
00000

147
148
149
150
151
152
153
154
15%
156
157

- 158

15¢
160
161
162

163

164

165

166
167
168

HIGH

HIMBVE

PAGE
LDX
BPT
HLT
STX
EOM
RCY
LDX
BRM

- LDX

BRM
LDX
STX
EAX
STX
LDX«»
STX»
SKR
SKR
BRU
XAB
BRU

HIMD+M
4

LOMD +M

.0

48
HBRU+M
HIMD+M

- SKE+M.

HIML+M

0177 +M

LOATD+M
406%
HIATD+M
HIARD+M
LOADD+M
HIADD+M
LBADD+M
HIMBVE+M

Lo

PICK UP ERRBRS

SAVE PRRORS IN LOMD

9RSERVE RINGING

STORE UBRST CASE PATTERN
TEST WORST CASE PATTERN
START MBVF T8 0O

SET *MOVE TB® ADNDRESS = 177

SFT *MIVE FRGM ADNRESS = 7777

MAVE 200 WOBRNS FREGM 7600 T8 0

INVERT



y

00125
00126

. 080127

00130
80131

[

00132 .

00133
- 80134
60135
00136

00137

00140
00141
00142
00143
80144
00145
60146
00147
60150
00151
00152
00153

00154

00155

60156

00157
00160
00161

00162

00163

C)DDOOOOOODQOOOOOD,ODOOON‘QOMQOONOO

46
46

Fg
00

01

35

40

01

77
46
72
01
50
01
46
51
00
37
71
01
20
00
00
71
37
77
37
77
37
77
0t

00060

00450 .
f0o00

a0000
07764
anNnNoo
20400
07727
00001
00600
07602
07726

07777

07725
80050
07745
0N000
nN7730
07677
a7735
00177
n0noo
00000
0N151
00152
nN200
0153
07577
00077
N7600
noN15

171

" PAGF

169
170 HINALY XXB
~ HALT  RCH
172  HRPT  STA
173 HLINK PZE
174 _ BRU
175 STB
176 BPT
177 BRU
178 EAX
170  HSETAB XXA
180 - _SKaA
181 BRU
182 SKE
183 BRU
184 RCH
185 : BRR
186 HIMD PZE
187 - STX
18a ‘ LDX
189  HBRU _ BRU
190  SLS NOP
191 LSTART PZE
192  LLIMIT PZE
193 SETSL LDX
194 STX
195  SLL EAX
196 ' STX
197 SUS  EAX
198 - 8TX
199  suL EAX
200 BRU

450

0,6

- ‘HERRBR+M
0.2 ’

1 .
HRPT+M

1,2

-

0774M

HALT+M
HLIMIT+M
HINALT+M
30 _
HIMD+M

"HLINK+M

HSTART+M

HSETAB=1 +M

127

SLS
LSTART
128
LLIMIT
3967
HSTART
3968
SETHL

CAX.CXB,CRA
STORE WORD

RFSTORE WGRD

REPEAT

" INCREMENT X

ALTERNATE ONES ANDN ZERGS

INHIBIT ALTERNATIGN

CBAL.CXB
EXIT WIMD

HIGH MEMBRY DIAGNBSTIC
SET HIGH LINK FBR STORE OR TEST

SPECIAL LOW START
“LOW START

LOW LIMIT

SET HIGH LIMIT



00164
_00165

80166
060167

00170
00171

60172

080173

- 80174
00175

00176

00177

D0DO0OO0DOoOoONDDOOO

61
40

01

37

71
46
00
00

46

71
n1
00

07656
20200
07732

07773
0nNnoo

aon14

n0000

0600

nont4

07773

07732
00000
n7600

n0n00

201
202

203

204
205

206

207
208
209

- 210

211

212

213
214
215

216

..EAEE

HERROR MIN LOML+M
' BT 2
BRU HLINK+24M
8STYX HIADD+M
_LBX 0.2
XAB
HLT
HIADD PZE = .
XAB | :
LDX  HIADD#M
. BRU. HLINK+24+M
HLIMIT PZF
M BOOL 7600
_LBAT .
END

INCREMENT ERRORS

| BYPASS ERROR DISPLAY

SET ADDRESS DISPLAY INC

SET ERROR _WORD IN X

SET CORRECT WGBRD IN B

CHIGH LIMIT



HERROR

HSETAB

LLIMIT
LSTART
- 870000
RLOCK
LOADD

00164

oo13s6 .

00153
00152
00300
0025S
00073

00304 ~

00100
00061 -
00072
00279
00014
00151

00231

M

HIMBVE 00116
HSTART 00077
LeADER 00200
#10000 00203
OVER4K 00270
_HIADD 00173
87700 00276
DONE 00222
HIMD 00148
LOAD 00253
ONES . 00303

LoY N0000

077 00002

SuL 00162

07600‘

HINALT
LERR®R

LOMOVE
817700

SLLNUL

HLINK .
SETHL

. HALT

HRPT
LOND

_UORD

NLS
SKE
Sus

00125
00064

00030 -

on277

- 00251

00130
00015
00126

‘00127

00056

00261

neoneé63
nno62

00160

HLIMIY

LINALT
LSETAB.
840000
 §SLNLS

LL INK

SETSL
" HBRU
LALT

LRPT
191

‘- N@P

SLL
M7

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

- 00302



00300

oe3nt .

00302
003n3
00304
00305
00306
00307
00310
00311
00312
00313
00314
00315
00316
00317
00320
00321
00322

00323

00324
00325
00326
680327
00330

00331

00332
00333
00334
00335

60336 .

00337
00340
on341

—

wl.

NDODDONVNVIONODONODOTIINNVIDIVIDDIDONNNNNINNIDIOD

" AN300

71
46
0?2
32
32
75
32
55

40
41

592
0t
72
00
71
76
35
a1
75
76
35
71
23

46

77
41
35
72
01
45
14
50
o1
38

nn440
30nn3
02604
annoo
noNNo

00000 .

nonno
nnNNoao
21100
ne3neé
nn315
onzn2
NN4a3e6
nonnn
on2n2
NN4s7
00164
nn3i7
NNis0
nn3st
00156
00426
00133
nn220
07777
nnN33s
01000
01100
00330
nnN600
nn42s
nNCr136
00360
an147

O PN BN -

*
*
»
ORG
LOADER LDX
CLR
BLBCK RPTV
WIM
WIM
: LDB
WORD  WIM
ADD
BRTY
BRYX
SKB
BRU
SKA
101 HLT
LDX
SFT LDA
STA

BRX

LDB
LDA
STA
LDX

BANK EXU

RCH
BUMPX EAX
BRX
STA
SKA
BRU

16K XXA

"ETR
SKF
BRU
SETNLL STA

LBATER FGRv’BVER 4K* 030 MEMORY DIAGNBSTIC

192

"ATAELE+1

154
052

0,2

0.2

0,2

0,2

WeRT

101
BLOCK
ATABLE=-1
0s2

M1l
SETS+11,2
SLS+11,2
SET

NUL

2023
XSAVER
M3
LEBLC+3,2
220
4005,2
16K
512,22
512,2
BUMP X

MASK1
NLS
COUNT
NILL+3,2

TFST FOR CHFCKSUM ERRGOR

SFT SPECIAL STARTS AND LIMITS

2010000

CXA,CBX

2030000
2020000

NORMAL LOWER LIMIT



K42

0N342
00343
00344

. 00345

00346
00347

00350

00351
00352
00353
00354
00355
00356
00357
60360
60361
00362
00363

[= No NeNeNoNo Ro oo o o o No R R Jo Jo RS )

35

41

75

6*
46

35
40
00
14
73
o1
76
78
01
61
50
61
01

on162
00326
00156

non14

10012
N0156
20100
non02
n0430
00156

00364

00436
00443
nnNN0o
NO156
00425
00156
no3ay

39
40
a1
42
43
44
45
46
47
48
49

- 50

51

52

53
54

- 58§

56

2023

DBNE -

CBUNT

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~-1
ZERBS
0
XSAVER
MASK1.
XSAVER
SETNLL

SPECIAL LOWFER LIMIT

-

177700

TEST SL > NL

TEST SPECIAL STARTY

20300000



60364

00365 -

80366

80367
80370
00371
00372

00373

00374
00375

00376
00377
00400

00401
80402 -

00403
80404
00405
00406

00407

god10
80411

80412

00413

00414
- 80415

80416
00417

00420

00421
80422

00423
A0424
00425
90426

00427
00430
00431

®

PAGE

: 57

0 46 00014 58 TESTSS XAB ,
0 14 00431 59 ETR 677700
0 36 00156 60 STR ‘XSAVER
0 73 00156 61 SKG ‘ASAVER
001 00372 62 = BRU - 'SETSS
0 01 00355 63 BRU DONE
0 71 00427 64 SETSS LEX M5
2 73 00437 65 o SK6 BYABLE+5,2
0 41 DO373 . 66 - BRX Lo
0 14 00433 87 ETR 837700
0 16 0C424 - 68 ... MRE____NOP

0 41 0040t 69 BRY SFTSLS
0 01 00407 70 BRU SETSUS
2.35 00155 71 SETSLS STA SLS+4,2
0 01 00405 72 BRU  SETSUS-2
2 76 0N163 . 73 LDA . BLL+4,2

2 35 00155 74 ~ STA 8LS+4,2
0 41 00403 75 BRX *=2
0 76 00163 76 LDa suL
0 3% 00155 77  SETSUS STA sus
0 46 10012 78 BAC o
0 71 00427 79 LDX " ns

0 01 00415 80 - BRU SETSLL+2

2 7% 00155 81 SETSLL LDB SLS+4,2
2 36 00163 a2 STR SLL+4,2
2 73 qnaas 83 SKE _ ATABLE+%5,2
0 41 00413 84 BRX SETSLL
0 14 00433 85 ETR 837700
0 16 00424 86 - __MRG . 'NOP
0 41 010422 87 BRYX I
2 35 00163 88 STA SLL+4,2
0 01 00355 a9 . BRU DBNE

0 20 00000 90  NOP NePp )
0 20 30000 91  MASK!1 NOP 12288

.0 .00 77778 92 M3 - - HWLFe =3
0 00 77773 93 M5 HLT» -5
00177700 94  MASK2 6CT 177700
00077700 _ 95 _ 877700 6CT: 777¢0
- ( _— - . — —

TEST SL > SS_
SPECTAL START




w!
ot

0n432
00433
00434
00435
00436
60237
00440

00441

00442
00443
60444
0na4s
00445
0onaaz
00450
00451
no0as?2
00453
00454
00455
00456

00nNs770n
0003770N
nNo17700

00007700

77777777
00060000
n004000N
nan20n0n
00010000
00000000

20
20
20

20
no
20
20
20
20
20

D DD0OD0DO0O0DDO

20

20000

20000

20n00
1nN00
nonno
annno
aONNo
nonoo
aonno
20000
10000
0N300
nnnao

96
97
o8
99

100

101

102

103

104

105

106

107

108

106

110

111

112

113

114

115

116

117

118

BTABLF 8CT
837700 OCT
8CcT
8CcT
ocT

"ATABLE BCT

ecT
acT

| ecr
ZERGS DEC
SETS  Nep
- NOP

NBP

NBP

NBP

PZF

NOP

NOP

NOP

NeP

NBP

TCD

ORG

0

- §77C0

37700
17700
7700
77777777

- 60NCO

40nno
20000
100n0

8192

8192

8192
4n9¢
0

0

0

0

0
8192
4009¢€
LBAPER
0



06000
00001

0n00n2

00003
00004
00005

00006
000n7
00010
00011
00012
00013
00014
00015
00016
00017
00020
00021
00022
006023
00024

00025

00026
00027
00030
00031
00032
00033
noo34
00035
80036

00037

onn4ao
onn4at
00042

&

DODODOIMNMNDDIDIAIVIOAINDUVVIOOIINVOINIDIIDDIDO

71
40
no
37
35
71
4an
01
76
35
41
71
02
66
23
76
35
76
35
78
37
71
37
46
72
c1
50
o1
46
71
46
72
01
50
ni

nn143
20040
non77
00143
na127
nn2n2
20100
annss
nN151
nn>no
nnn1o

00072

nOe00
20060
nn134
n0140
00N66
00177
nn172
00127
AN156
nni71
nNn164
n06N0
nnNne?2
00100
n0172
non77
nonsn
nN164
ne6n0
nonn2
nn114
any72
nn113

¢

110
120
121
122
123
124
1258
12¢
127
128
129

130

131
132
133
134
138
136

137 .

138
139
140
141
142
143
144
145
146
147

148

149
15n
151

152
153

154
158
156
157

Lo

877

SETNL

2KBITE

LADDS

LADDT

PAGF

LDX
BPT
HLT
STX
STA
LDX
BPT
BRU
LDA
STA
RRX
LRX
E8M
RCY
EXU
LDA
STA
LDA
STA
LDA
STx
LEX
STX
XXA
SKA
BRU
SKE
BRU
RCH
LEX
XXA
SKa
BRU
SKE
BRU

#BVER 4K* 93N MEMORY DNIAGNSSTIC

ERRORS
4

63
ERRORS
ONES

"M1t

3

“SETSL

NLS+11,2
LSTART+12,2
SETNL

M4

0

48
LESL+4.2
EBR+4,2
ANJUST
LLIMIT+5,2
LLIMIT
BNES
XSAVER
LSTART+5,?2
ILSTART

877
LALTS
LLIMIT
LNALTS
50 .
LSTART

877

LALTT
LLIMIT
LNALTY

PICK UP ERRBRS FOR DISPLAY

US SPECIAL B®R NORMAL LIMITS
SFT SPECIAL LIMITS

ORSFRVE RINGING

SFT ANDRESS ANJUSTER

LAWY ALTERNATE=-STORE

LOW NO ALTERNATF-STORE
CRA,CXE

LeW ALTERNATFE=TFST

LBU NO ALTERNATF TEST
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00043
00044
80045
00046
00047
00050

00051

00052
00053
00054
00055
00056
00057
00060

VODJ\)MODO'\)!\)'ODD‘DO

48

71
At

71
38

76

35
a1
76
01
76
39
a1
01

00050

0156
00014

00272
00127
10000
27500
Q0ns0
no127
17700

nec164.

an200
nanss
nen1d

158

.15¢

160
161
162
163
164
165
166
167
168
169
170
171

LOMOVE

SETSL

RCH
LDX

BRX

LoX
STA
LDA
STA
BRX

LDA
BRU

LDA
STA

BRX

8RU

50

XSAVER

2KBITE
e7ocoo
ONES

- 4096,2

4096+M,2
LOMAVE
ONES

"HIGH+M

SLS+11,?

LSTART+12,2

SETSL
2KRITF=-1

CRALCXB



00net
00062
00063
00064
00065
00N66

00067 .

00070
00071
00072
00073
00074
0nn7s
00076
00077
80100
00101
00102
00103
001n4
601n5
00106
00107
00110
00111

80112

00113
00114
00115
N0116

00117

00120
00121
00122
00123

0n124

DNVNDDONVDNVNAIDODINNVNVVYNVINVVINNNDODDIIDODODODDIDIIIIDIDIDIOI

61
40

01

37
46
00
35
46
71
00
no
46
71
nt
46
46
358
36
35
36
35
36
35
38

77

01
46
46
35
50
01
36
40
01
77
01

nn143

20200 -
ne120.

nno73
00600
annnn
non73
nonso
40273
77774
nnono
nnnt4
0nNo273
nn129
00060
00600
nonno
nront
nnNn2
onno3
00004
00nes
aonoé
nono7
nO010
non27
noon60
0nasg
Q0000
oenne
0nn61t
0nneo
20400
ne1is
noont
nNaz6

172
173
174
175
176
177
178
170
180
181
182
182

184

18K
186
187

188

1890
19r
191
192
193

194

195
1Q¢
197
1oa
19Q
200
201
202
207
204
20%

206

207
2ne

LERRBR

ANJUST

M4
LOARD

LNALTS
LALTS

LNALTY
LALTT
LRPT

PAGF
MIN
BPT
BRU
STX
XXA
PZF
STa
RCH
LDX»
HLT»
PZF
XAR
Lnx
BR1)
XX8
XXA
]8T4
STR
STA
STR
STA
STR
STA
STR
EAX
BRU
XXB
RCH
STA
SKE
BRU
STR

BPT .

BRU
EAX

BRY

"ERRBRS

2
LRPT+3
HIATLD

LOALD
50
-4

HIATD
LRPT+3

- T RN BN RN BN RN I N J
AN NVNNNNT NN NN

FoONOUABWNMO

E -
n
jo |

[OAS

D6
0,2
LERRBP
0,2

1
LRPT
1,2
LADET

HIATD

INCREMENT ERRORS
RYPASS DISPLAY
SAVE. ADDRESS IN HIADD

SFT ADDRESS NISPLAY IN €
CRA,CX3=SFT CORRFCT WORD IN B
SET ERRAR WORD IN X '

LAY ADDRESSFR~STORE

CAXsCXBsCRA

LAY REPEAT

Lay ADDRESSFR=-TFST



.&# 

00125

00126

00127
00130
0013t

60132

20133

80134

80135
00136
00137
nec140
00141
00142
00143
60144
00145
00146
00147
00150
00151
00152
00153

00154 .

00155
00156
00157
00160

00161

00162
00163
00164
00165
00166

00167
00170
00171

MAAYTH
(VAN S AN 4

o Rw R No Jre Re Ne NoRo o R No o Re Ro Ro No No B No Re e Bo Yo R Ne Ne Ru No R e No No N N

00040000
00060000
77777777
06 20376
08 20354
06 20332

06 20311
17 80128

20 20000
20 20000
20 10000
20 0NNOO
00 0NNOO
20 00000
20 00000
20 0NANO
20 2r0N0
20 10n00
20 20000
20 20000
20 20000
20 10000
20 00000
00 0NNOO
20 0NNNO
20 00000
20 NONNG
20 20000
20 10000
00 00000
00 00N00
00 00N00
00 0NNOO
00 0NNOG
00 00N00

0C noN0o

17 00125

20 20000

210
211
212
213

214

215
216
217
218

219

220
221
227
223
224
225
226
227
228
220
230
231
232
233
234
235
236

237

238
239
240
241
242

242

244
24s
246

DAY

. &7

200

. PAGE '
040000 SCT 40000
860008 6CT 60000 .
ANES  OCT 77777777
LEGD  E®D 62

E6D 44
£8n 26
. EOD 9
EBR _ EBR 840000 .
EOR $%e0000
NLS NeP 8102
NOP 8192
NOP 8192
NGP 4096
NUS NOP 0
ERROBRS PZF
NLL NOP e
NOP *x
NOP %
NEP 8192
NUL NOP 409¢€
SLS NOP 8192
NBP 8192
NOP 8192
NBP 4096
Sus NBP 0
XSAVER PZF
SLL NOeP "
NOP 'Y
NOP 3] X
NEeP 8192
SuL NBP 409€
LSTART PZF
PZF
PZF
PTE
PZF
HSTART P7F
LUIHMIT P7

376
354
332
311

60000 NORMAL LOV STARTS

40000
20000
10000

NORMAL LOW LIMITS

NORMAL UPPER LIMIT
~ SPECIAL LBUFR'STARTS

SPECTAL UPPER START

SPECIAL LOWER LIMITS

SPECIAL UPPER LIMIT

NORMAL UPPER START



00173
00174
00175
80176
00177

DODOD DD .

no
00
0n
0o
00

onnno

nnNNo -
annno

nnnno
noNoo

248
249
250
251
252

PZF
PZE
PZF
PZE
HLIMIT PZF



00200
00201

00202
20203
gnan4
80205
00206
00207
80210

80211
00212
00213
00214
00215
00216
00217
60220
0n221
00222
onNP23
00224
00225
00226
00227

nnoazn

00231%
00232
80233

ODDDID2VNVNIDIDDDDO0ODIDIINDDIDDO0ODDIOOOOOD

71
40
00
37
02
66
71
46
72
01
50
01
46
71
46
72
01
50
n1
46
35
71
76
38
41
76
46
01

17643
2nn40

77765

17643
nANOo
20060
17671
n6600
17502

17735

17677
17724
nONS50
17671

nnN600

17502
17751
17677
17750
nO600
17627
17772
27500
10000
17726
17627
00014
nonno

253
254
255

- 256

257
258
259
260
261
262
263
264
265
266
267
268

1269

270

271 -

272
273
274
275
276
277
278
279
280

281

M1t

HIGH

HADDS

HADDT

HIMOVE

PAGF
LDX
BPT

W.HLTf —

STX
EBNM
RCY
LDX
XX A
SKa
aRU
SKFE
BRU
RCH
LDX
XX A
SK A
8RU
SKE
BRU
XX A
STA
LDX
LDA
STA
BRX
LDA
XAR
BRU

ERRORS+M

4

-1

ERRORS+M
0

48
HSTART+M

@77 +M

HALTS+M
HLIMIT+M
HNALTS+M
S0
HSTART+M

077+M
HALTT+M
HLIMIT+M
HNALTT+M

ONES+M

370000+M

409€+M,2
4096€,2
HIMBVE +M
ONES+M

Lou

SAVE ERRORS

CRA,CXB



00234

00235

on236
aN237
on240

00241

00242
N0243
00244
-00245
0N246
00247
no2sn
00251
80252
00253
00254
00255
00256
002857
00260
00261
80262

00263

DHVONOINDVADIOIDINVVIVNVVVNINND D

46
46

.35

36
35
36
35
36
38
36
77
N1
46
46
35
50
01
36
40
01
77
nt
on
0o

ann6o

nN600

00000

oonnt
0nn02
onno3
onnn4
nonNns
00006
oonn7
nno1o
17707
NNN6O
0naso

00000

nON0Oo
17764
nonno
20400
17752
nonot
17716
o0nNoo
nnnon

282
283
284
285
286
287
288
280
20n
291
292

- 29%

294
298
29¢€
297
208
2909

3Ine

301
302
and
304
30%
306

HNALTS

- HALTS

HNALTT
HALTT
HRPT

PAGF
XXR
XXA
STA
STR
STA
STR
STA
STB
STA
STB
EAX
BRU
XXR
RCH
STA
SKE
BRU
STR

‘BPT

BRI
EAX
BRU
PZE
PZF

0,2

HERROR4M

0s?

1
HRPT+M
1,2
HADCT+M

STORE ALTERNATING PATTERN

BUMP X RBY 8 :
HIGH ADDRFSSER=-STARE

CAX-CXB,CRA
STORE INVERTED WORD
VERIFY :

STORE CERREGT WORD
RFPEAT

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

00265 0 40
00266 O Ot
goas67 o0 37
100270 2 71
00271 0 46
00272 0 00
00273 0 00
00274 0 46
00275 o0 71
80276 0 01

17643

20200
177%5
17773
00000
nnn14
Z0000

aN00

nont4

17773

17755
17500

nANoO

3az
Jos8

309

310
311
312
313
314
318
316
317

- 318

310
320
321
322

PAGF
HERRBR MIN ERROBRS +M
. BPT 2
BRU HRPT+34M
STX HIACD4+M
LBx 0.2
XAR }
870000 HLT+ 12288
"HIADD P7E ’
' - XAB ' :
LBX HIADD+M
_ ... _BRU "HRPT43+M
E®D ePD 620300
M BOOL 175¢c0
LoAn
END

INCREMENT ERRORS

BYPASS DISPLAY

SET ADDRESS DISPLAY IN C
SFT ERROR WBRD IN X

SFT CARRECT WGRD IN B

R ——




'OKBITE

ERRORS

. HNALTS
LLIMIT
LAMBVE
860000
SETSLL
XSAVER

HADNS

HIADD
LALTT
SETNL
2023
HRPT
SETS
E®D
NLL
NS .
SLS
M4

%4

0no14
0N143
00234
00172
00050

00126

on4lsy
00156
002072

0n273
- 00114

ngoin
00351
002582

00444
0n277
‘N0144

nni142

. 0ON1s1

non7?

ADJUST

 HERROR
HNALTT
CLNALTS
LSTART

870cncC
SETSLS
BLACK

"HADDT

LADDS
L8ADD
SETSL
BANK
LFOn.
Uern
EBR.
NLS
877
sSuL
M5

ATABLE

00066
00264 HIMBVE
00250 HSTART.
00077 LNALTT
00164 _ 837700
00272 87770¢
00401 SETSUS
00302 BUMPX
00218 - HALTS
080027 LADDT
- 00073 MASK1
0noss SFTSS
00326 DONF
00130 ~ LRPT
- 00308 i 46K
. 00134 Lew
Nno136 NOP
0ne0n2 SET
. NN163 suUs
. 00427 M

- 0n437
00226
ont17t .

onttd

. 0N433

0na3t

00407

00330

‘00235

00036

0N42%
on372

00355
cr11s

- 0N335

anoo00
0n424
00317
0nN1ss
17500

BTARLF
HLIMIT

LERROR
LOADER
. 840n00

SETNLL
TESTSS
© COUNT
HALTT
LALTS
MASK2
ZER®S
HIGH
BNES
101
M11
NUL
SLL
M3

00432
00177
100061

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



46

PERFORM RINGING
TEST

7706

INITIALIZE HIMD
FOR STORE

GENERATE AND
STORE WCP

INITIALIZE HIMD
FOR TEST

INVERT AND TEST

CORE WITH WCP

MOVE PROGRAM
FROM 7600 - 7777
TO 0-177

YES

SET LINK AND
INITIALIZE
ADDRESSING

7735
ey

INCREMENT
ADDRESS BY 1

7741

FINISHED

YES

7744

NO

IS ADDRESS EVEN
MULTIPLE OF OCTAL
100

EXCHANGE
ONES AND ZEROS

7727

STORE WORD
IN (ADDRESS)

STORE
TEST OR STORE

7731

WORD OK

YES




SDS 930 MEMORY DIAGNOSTIC LOADER “OVER aK”

LOADER

30

LOAD "OVER 4K"
MD

CHECK SUM ERROR

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

l 322

FIND MEMORY
SIZE AND SET
INORMALAND SPECIAY
LOWER LIMITS

—J_Ji
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~

SET NORMAL STARTS
AND LIMITS INTO

PROGRAM PARAMETERS

114

EXCHANGE
ONES AND ZEROS

STORE WCP !

10 55
N YES | SET SPECIAL STARTS
BPT 3 AND LIMITS INTO
PROGRAM PARAMETERS
[ ] 13
wde— = [NDEX
* 14 100

IS ADDRESS EVEN
MULTIPLE OF OCTA
100

‘ 115

STORE PATTERN
IN WORD

FINISHED

WORD CORRECT

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

FINISHED

NO

INCREMENT
ADDRESS
COUNTER BY 1

48

MEMORY BLOCK LOCATIONS
‘ M
STORE WCP THRU- 'C':)CJETA::;YADDRESS
OUT MEMORY o

BLOCK

TEST MEMORY

BLOCK

LAST MEMORY
BLOCK

MOVE PROGRAM
FROM 0 - 10000 TO
10000 - 20000




\ 17704

PERFORM RINGING
TEST

\ 17706

INITIATE
STORE

{¢

IS ADDRESS EVEN
MULTIPLE OF
OCTAL 100

FINISHED

17735

EXCHANGE ONES
AND ZEROS

‘ 17736

STORE PATTERN IN
8 CONSECUTIVE
LOCATIONS

‘ 17746

INITIALIZE TEST

INCREMENT
ADDRESS COUNTER

BY 8

IS ADDRESS EVEN
MULTIPLE OF
OCTAL 100

17751

EXCHANGE ONES
AND ZEROS

o

Y 17752

STORE PATTERN
IN WORD

NO
Y i
FINISHED NO
YES
v 72

MOVE PROGRAM
FROM 10000-20000
TO 0 - 10000

WORD CORRECT

17760

INCREMENT
ADDRESS BY 1
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SCIENTIFIC DATA SYSTEMS

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:
P pe y fo p

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
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17 ~ » a _
2 32 01046 18 WIM  842,2
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REPEAT
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0

u]

NBSKIP
NRVFL A
w
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toornonn
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10000000
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0
0
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SET BVERFI 8V
SVERFL.BY
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1 1 0
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TIME
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 TIME
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TIME
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02410
02411
n2412
N2413
02414

02415

N2416
02417
nN242n0
N2421
N2422
02427

18¢

n 20 424"
4 70 ey

70770070
70770070
77000000
77000000
44433343
444333473
76707007
70707007

N o1 0NN29
0 Nt onNn73

1354
18R
13R6A
1387
1358
1350
1380
13419
1362
1347
1364
1748
1366

SKMZ7

PAGF
NGP *
SKWV
fcT
8CT
ACcT
8CT
BCT
sCT
3CT
3CT
BRUJ
RRI!

*
MEMARY , A
70770070
70770070
77000000
77nr0000
44433347
44473347
70707007
70707007
SKP
NBVFLS

SKM
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e D S e D e D -
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0|
N
1367 ~ PAGF : EYU

N2424 0 20 42424 1368 EXU1 NOP* *
02425 4 23 00113 1350 EXU - MEMBRY,4
024726 525226%1 1370 8CT 52522651
024727 67353777 1371 acT 67353777
02430 252534313 1372 8cT 25283417
02431. 56733775 1372 acT 5672377
02432 46311364 1374 acT 46311364
N2433 777736572 1375 . o scT 77773653
02434 0 46 N0674 1376 - RCH 674 ) T XXAsXXBsXAB
02435 0 46 ON574 1377 RCH 674 XXAsXXBsXAR
02436 N 01 0NPN30 1378 -~ BRU "NOSKIP
02437 0 01 NON73 1379 : BRI! NEeVFL A
02440 0 20 42440 1380 FxXU2 NGP* *
n2441 4 2% 00113 1381 ExU MEMBRY , A
02442 25231%46 1382 acT 25271544
02443 25231717 1383 : acT 25231737
02444 65213421 1384 8CT 65213421
02445 £52125%6 1388 8T 65213556
N2446 12112114 1386 8CT 12112114+
Nn2447 777778587 1327 68cCT 77777867
02450 0 46 01774 1388 RCH 1774 XXAsXXBsXAB.CNA=EXPONENT BNLY
02451 N 46 01774 1380 RCH 1774 : XXA,XXB,XABsCNA-EXPONENT ONL'Y
02452 4 01 NON30 1390 RRU NBSKIP,4 SFT BVERFL AW
02453 n 01 NN 13914 BRU BVFLB SVERFL 3V
N2454 0 20 424%4 1392 FXU3 NGP* * :
02455 4 23 0N113 1393 Exu MEMBRY, A SAMF AS SKM7
02456 70770070 1394 ' 8cT 70770070
02457 70770070 1395 8cT 70770070
02460 77000000 1396 - 8cT 77000000
N2461 77000000 1397 - B8CT 77000000
ne4as2 70707007 1394 ' 8cT 707Cc7007
02463 70707007 1390 8cCT 70707007
02464 0 70 02462 - 1400 SKM x=?2
02465 0 70 02462 1401 SKM a3 ,
N2466 4 01 QNN20 1402 . "~ BRU SK1IP,4 SFT OVERFLOWY

02467. 0 01 0N1Q0 1407 BRU BVFLO _ : BVERFLOW



02470
02471

02472

02473
02474

02475

02476
N2477
02500
02501
02502
02503

£82

0 20 42470
4 23 4nnekd4
333444724
33344434
66611161
66611161
n707C707
n7070707
D 53 02476
n 53 02476
0 N1 00N3N
n 01 NON73

1404
1405
1406
1407
1408
1409
1410
1411
1412
14132
1414

1215

141€

Exu4

PARF
NBP*
EXU*
ecT
ecT
ecT
ocT
8cT
anT
SKN
SKN
RRU
BRU

*

TESTM, 4
33344434
33344434
66611161
66611161
07070707
07070707
k=D )
LN

NeSK1P

NeVFL®e

ExU

1A = SAME AS SKM2



1417 PAGF STA
02504 0 20 42504 1418 STAL NOP * *
02505 4 35 On113 1410 STA MEMBRY , 4
02506 77700070 1420 8CT 777c0070
02507 77700070 1429 8CT 777c0070
n2510 66611161 1422 8cT 66611161
02511, 6AE1116R1 1427 8CT 66611161
02512 11166616K 1424 scT 11166616
N28513 1116KA1A 1425 ' 8CcT 1116661F
nN?2514 00077707 1426 8CT oonz7z7o07
nN2%515 77700070 1427 8cT 77700070
N2516 4 N1 NON3N 1428 RRU "NBSKIP.4 _ SET BVERFLGBUY
N2517 0 01 NNino 14290 BR1) BVFLY BVERFI BV
02520 N 20 42520 1430 STA2 NBP* *
02821 4 I3 4nnk4 1431 STAw TESTM, 4 1A
N2s522 NAQ777n7 1432 8cT nan77707
02523 0Q0N77707 1433 ; 8CT onnN77707
02524 11166616 1434 pcT 1116661F
02525 11166616 1438 scT 111F661F
02826 66611161 1436 sCT 66611161
02827 66F11161 1437 eCT 66611161
02530 77700070 1438 BCT 77760070
02531 00ON77707 1430 acT 00n77707
02532 n 01 0nn30 1440 BRUJ ‘NOSKIP

N2833 0N N1 NNN73 144} BRI} NBVFLS



02534
. 02535
02536
02837
. 082540

02541 .

02842
02543
02544
fA2845
02%46
02547
025850
 n2s51
02852
02553
02554
825855
82556
02557

02560 .

02561
62862

02863

§8¢

n 20 42534
4 62 0N113
55522252
22255525
44433343
44433343
33344434
33344434
22255525
55522282
0 01 00030
0 01 NON73
0 20 42550
4 62 4nn64
22285525
55522252
33344434
33344434
44433343

. 44433343

55522252
222585258
4 01 80n30
0 01 A0100

1442
1443
1444

144%

1446
1447
1448
1449
1450
1451
1452
1453
1454
1455

1456
1457

1438
1459
1460

1461
. 1462

1463
1464
1465
1466

XMA1

XMA2

PAGF
NBP+

XMA
acT
ecy

ecy.

ecT
ecT
_scT
scT
acT
8RU
aRU

scT
8cT
8cy
8cT
scT

8CT

8CT
acT

BRU

NGP +
XMA*

BRU

*

 MEMORY, 4

55522252
2225552%

44433342

44433343
33344434

33144434

22285528
55822252
NOSKIP
NBVFL®

*
TESTM, 4

22255528

55522252

33344434

33344434
44433343
44433343
55522252
22255528
NBSKIP,4
BVFLO

XMA

Ia

SET OVERFLOBY

BVERFLOU
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1467 PAGF MIN

02364 0 20 42564 1468 MINL  NOP« * '
02565 4 61 00113 1469 ~ MIN  MEMBRY.,4
02566 77700070 1470 ecT 777¢C0070
02867 77700070 ta71 ocT 77700070
02870 66611161 1472 8cT 66611161
02%71. 66611161 1473 ecT 66611161
N2872 5552225 1474 o 8CcT 55522252
02573 §55222%2 1475 8CT 55522252 o
02574 37777777 1476 8cT 37777777 © . Y71 ADD1 -
02575 40000000 1477 8cT 400Cc0000 0 1
82876 0 01 00030 1478 "~ BRU ‘NOSKIP
N2577 0 01 NN100 1479 BRU BVFLS BVERFLBY
02600 N 20 42600 1480 MIN2 NOP # * ‘
02601 4 61 4nn64 1481 , MIN® TESTM, 4 IA
62602 00077707 1482 8CcT 00077707
02603 00077707 1483 : ecT 00077707
026N4 11166616 1484 _ ecT 11166616
02605 11166616 = 148S ecT 11166616
02606 22255525 1486 ecT 22255525
02607 22255525 1487 ... bcy  22285S52% , N . . -
02810 77777777 1488 ocT 77777777 YZ1 ADDI CARRY (KZ) ON EVERY CI8CK
02611 00000000 1489 8CcT 0 ' 1 0
02612 0 01 00ON30 1490  BRU _ NOSKIP
02613 0 01 0ONN73 1491 ~ BRU NOVFL®
02614 0 20 47614 1492 MIN3  NOPs * ‘
02615 6 61 NNO23 1493 ~ MIN _ MEMBRY<56,6 INDEXING
02616 66611161 1494 ' ecT 66611161
02617 66611161 149% acT 66611161
02620 11166616 1496 - 8CT 11166616
02621 11166616 1497 8cT 11166616
62622 7770007n 1498 8cT 777¢0070
02823 77700070 1499 . 8cT  777cno7n . o ~
02824 0N00000ND 1500 ecT ooocnoon : Y71 ADD1
02625 00000001 1501 8cT 00000001 0 0 :
02626 4 N1 0NN30 1502 - " BRU ‘NOGSKIP.,4 - SFT BVERFLOW

N2627 0 N1 NO1O0 15032 BRU 8VFLE ' BVERFLOY



02630
02631
02632
02633
02634
02635

02636

02637
02840
02641
N2642
02643

A4

n 20 42630
4 61 NN113

11166616
11166616
66611161
66611161
nop77707
00077707
77777776
77777777

0 01 00030
N N1 Noo73

1504
1508
150€
1507
1508
1509
1510
1511
1512
1513
1514
1518
1516

MIN4

PAGF
NBP
MIN
8CT
8cTY
ocT
8cT
ecT
8CT
8CT
8CT
BRU
BRU

*

MEMORY .4

11166616
11166616
66611161
66611161
00077707
00077707
7777777€
77777777

 NBSKIP
NOVFL®

MIN

Y7t ADDY .

1 1
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Pl sy saie

02044 0 20 22644 1518 SKR1  NOP# N

02645 4 60 NO113 1519 SKR MEMBRY.4

. G246 77700@%0 1890 TTeCY 77700070
02647 77700870 ep
02650 56611161

61

#2651, 66611161 66611161

02652 55522252 ecT 55522252
02853 55522252 ecT 55522252 : .
D26%4. 00008NM0N 152 eeY 0 . . YZ1 ADD1 -
028585 777772177 1827 ecY 27777777 0o 1t
__026%6 0 D1 00020 1528 .__BRY SKIP o
62657 0 01 00073 1529 BRU NOVFLS®
02660 0 20 42660 1530 SKR2  NOPw *
02661 4 60 40064 1531 SKR+# TESTM, 4 1A
02662 00077707 1532 - ecT 00077707
22863 00077707 1533 : ecT 00077787
02564 11166616 1534 ecy 11166616 - -
02665 11166616 1535 ecT 11166616
02866 22255525 1536 ecT 2225552%
02667 22255525 1537 ~ ecT 22255525 o
02670 00000001 1538 acY 1 YZ1 ADDi
02871 00000000 1539 ecY 0 - o 0
02672 4 01 80030 1540 BRU NOSKIP, 4 o SET OVERFLOV -
02673 0 01 NO100 1541 BRU OVFL® BVERFLOW
02674 0 20 42674 1542  SKR3 ~ NOPw * :
02675 6 60 26732 1543 SKR MEMBRY-4721,6 INDEXING
02676 444%3343 1544 - 8cT 44433343 ,
02877 44433343 1545% - ecT 44433343
02900 55522252 1546 : 8CT 55522252 o
682701 55522252 1547 ~ ®CT 55522252
02702 - 66611161 1548 8cT 66611161
02203 66611161 1549 ecT 66611161 - _ -
#2704 40000000 - 1580 ecy 40000000 A YZ1 ADD1 CARRY (KZ) ON EVERY CLBCK
62705 37777177 1551 ocT 37777777 t o
02206. 0 01 AOO30 1552 = " BRU NBSKIP

02707 0 01 00100 1553 BRU sVFL®
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noF1
n2712
N2713
n2714

n2718

nN2716
n2717
n2720
n2721
n2722
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n 20 42710
4 0 NN113

TIT44474
33344434
22255595
220585585
11166616
11166616
77777777
77777776
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1556
1557
1558
1550
1560
1561
1562
1563
1564
1565
1544
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NBP %
SKR
scT
8cT
8sCcT
8CT
eCT
8cT
acT
ecCT
RRIJ
3R

*

MEMBRY 4

33344434
33IR44434

" 222E582%
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111F6A1F
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77777777
7777777¢
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no2724
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n2724
n2727
n273n
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012732
no733
no>74
n2735
n2736
n2737
n274n
n27414
n2742
N2743
N2744
n274%
no746
no747
n275n
n27=1
n>752
A2783

no7sa

No2755%8
N27%A
Q2757
n276n

N2761°

N2 762
n2763
N2764
02765

N2766

N2*R7

n 20 42724
4 63 NP1
n7n60504
n7060504

77700070
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REATIT1FY
AEA111F1
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19101010
n N1 0oNn30
N0t NNA73
n 20 42740
4 A 4NNA4
32104678
21046758
nonzz7rz
nonz77n7
1116661F
111486614
NRAR7IINT
40n0nnnn
0 01 aon30n
(a0 I IR Ralt!
n 20 42754
6 A3 N4ASKQ
nnannoNt
alalalalpTalal!
5582222
5522282
44433347
A443334%
77777777
noononNon
0 01 0rN30
N Nt NNN73

1567
1588
1SAC
1570
1571
1579
":71
1574
1578
1576
1577
1578
157¢
1580
1581
1587
1587
1584
1588
188F
1587
18R8
1589
1son
1591
1592
15933
1594
1598

1596

1507
1598
1590

1600

1401
1602
1607

ANMY

ANM2

ADM3

PAGF
NOP«
ALM
8CcT
BRCT
acyY
8T
acT
8cT
5CT
8CT
BRU
RRLJ
NBP+
ATM»
BCT
8CT
BCT
[cT
8CT
9CT
GCT.
ecCT
BR1)
IR
NAPw
ATiM
eCT
BCY
3CT
8cCT
8CcT
3CT
8cCT
scT

"RRU

AR

*

MEMBRY, 4

07NFNSC4
07060504

S 77700070

777C0o07n
66611161
6661116R1

01n20304

mntrinte
NBSKIP
NRVF{ 8

*
TFSTM, 4
J210467F
321C467%
oonz77707
oon?7707
111EBFR1F
111RAALF
05673107
4anoconen
NESKIP
fVFLY
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MEMARY=-14051,4

1

1
55522252
55522252
44433347
4443347
77777777
0

NBSKIP
NOVFL®
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2 n o

Ta

X71 Y71 ADDY
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BVERFL SV

INDFXING

X71 YZ1 ADDY
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02770
02771
02272
82773
02774

n2775.

027768
02777
030n0
03001
03002
030n3
03004
03005
03006
63007
03010
03011
03012
03013
03014
03015
03016

03017 .

03020
23021
03022
03023
03024

N3025

03026
03027
03030
03031

03032

03033

L6¢

0 20 42770
4 63 NO113
01234567
01234867
22255525
22258525
33344434
33344434
67777777
71234%56
n 01 NNN3ID
n 0t nen?3
n 20 43004
4 63 AN113
76543210
76543210
77777770
77777770
nonoNnAny
naonnonz
01234%7n
00000000
4 01 00030
N 01 NN100
n 20 43020
4 63 NOD113
45670123
45670123
ooonnnoy
nnononny
77777770
77777770
32107654
77777777
0 01 00030
0 01 00N73

1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636

" 1637

1638
1639
164n

ADM4

ANMS

ADM6

PAGF
NOP#*
ADM
8CT
ecr
8CT
8CT
8CY
8CT
ecT
acT
B8R
BRHY
NP+
ADM
8CT
8cT
8CT
8CcT
8cT
8CT
8cT
8CT
8RU
BRU
NOP %
ADM
acT
ecT
oCcT
6CT
BCT
8CT
8CT
acT

- BRU

BRU

*
MEMARY,4
01234567
01234567
222ER§2K
2228582%
33344434
33344434
67777777
T123456¢
NOSK1P
NOVFLS

*
MEMBRY .4
76543210
76543210
77777770
77777770
7

7
0123457n
0
NOSKIP,4
GVFLO

*
MEMORY .4
45670123
45670122
7

7
77777770
77777770
32107654
77777777

‘NOSKIP

NOVFL®

ANM

X71 YZ1 ADD1

0] 1

XZ1 YZ1 ADD1

1 0

SET OVERFLSBU

BVERFLOW

GENERATE A CARRY (KZ)

1

0

EACH CLBCK

N® CARRYS (KZ OFF EVERY CLOCK)

X71 Y71 ADD!

1 0

1



[4-YA

1641 . PAGF ADM

03834 0 20 43034 1642 ADMZ NOP * *

03N35 4 .63 NN113 1643 ADM MEMORY,4

03036 77777777 1644 ecrT 77777777

03037 77777777 1645 ecT 77777777

03040 07777777 1646 ecT 07777777

03041. 07777777 1647 acT 07777777

03042 70000000 1648 _ 8cT 7onc0000

03043 7000000N 1649 8cT roncno0n ' ~
03044 40000000 1650 acT 40000000 - X711 YZ1 ADDI
03045 37777777 1651 8cT 37777777 1 1 0
03046 0 01 00030 1652 BRU NOSKIP

03047 0 0t NCO100 1653 BRU gvVFLO SVERFLOVW
03050 0 20 43n50 1654 ADMS8 NEP = *

03051 4 63 00113 1655 ADM MEMBRY, 4

03052 40000001 1656 8cT 400€0001 CARRY (KZ) EVERY CLOCK
03053 40000001 1657 : 8cTY 400C0001 '
03054 7000000N 1658 8cT 70000000

03055 70000000 1659 8cT 7oncooon

03Ns6 N7777777 1660 , ocT 07777777

Q3057 07777777 1661 8CT 07777777

03060 77777777 1662 ecT 77777777 XZ1 YZ1 ADDY
03061 40000000 1663 ocT 400cn0000 1 1 1
03062 0 01 00N30 1664 BRU NOSKIP A

03063 0 01 NON73 166% BRU NOVFLS



' 1666 T PAGF BRM
03064 0 20 43064 1667 BRM1  NOP+ * -

03065 4 43 AN113 1668 BRM MEMORY, 4 ;
03066 77700070 1665 scY 77700070 S I
. 03067 77700070 1670 - ecT 77700070
03070 66611161 1671 BCT. 66611161 R
03071. 66611161 1672 8cT 66611161 -
63072 55522252 1673 o ecT 55522252
__ 03073 55522252 = 1674 ocr 55522252 e o '
83074 0 06 20377 1675 ESD IeAesT7 BT _ ESD 377 SET REG 2 AND 3 = 32K
g3675 4 77 0ono32 1676 EAX NBSKIP+2,4 :
03076 4 01 00027 1677 __BRU ‘NOSKIP-1,4 . SET OVERFLOVW
03077 O Ot NND100 1678 BRU BVFLEO BVERFLOW
"G3100 O 20 23100 1679 BRM2  NOP# * ~
_ 03101 4 43 40064 1680 BRM» TESTM,. 4 e A .
- 83102 00077707 1681 - 8cCT 00077707
- 03103 00077707 1682 . ecT 00077707
' 93104 11166616 1683 ' sCcT 11166616 o
03105 11166616 1684 8cT 11166616
43106 22255525 1685 8cT 2225552%
03107 22255525 1686 8CY _22288S2% . . — —
- 83110 O 06 20077 1687 E6D 7#B+7 EAD 77 SELECT N8 REGISTERS
03111 4 00 00022 1688 HLT = SKIP+2,4 . »
__831i2 4 01 D6Gi7 1889 ___BRU S§KIP=-1,4 ~  SET OVERFLOUW
83113 0 01 NO100 1690 BRU BVFL® SBVERFLOV
83114 O 20 43114 1691 BRM3  NBPw * :
03115 6 43 00123 1692 = 8RM MEMBRY-16376,6 = INDEXING _

03116 07777777 1693 ‘ 8CT 07777777 , -
83117 07777177 1694 8cT 07777777 : *
03120 70000000  169% : 8CT 70000000 o B -

683121 70000000 1696 ecT 70000000
63122 77777770 1697 8cT 77777770
03123 77777770 1698 8cT 77777770 s
83124 0 06 20277 1699 ] 24A47%B47 " E®D 277 SET REG 3 = 32K
63125 0 70 60022 {700 SKM SKIP+2 B P '
_ 03126 0 01 00017 1701 - ___BRU - 8KIP-{ . O

03127 0 01 NON73 1702 BRU NOVFL®

fazzv |



¥62

03130
03131
03132
03133
03134

03135.

03136
03137
63140
03141
83142
03143

n 20 43130
4 43 0N113
70000000
70000000
07777777
07777777
00000907
noooona7
0 06 20177
0 07 0nn32
0 01 00ON27
n 01 non73

1703
1704
1705
1706
1707
1708
17009
1710
1711
1712
1713
1714
1715

BRM4

PAGF
NBP
BRM
8CT
8CT
8CT
8CT
BCT
ecT
Fen

BRU
BRU

32M
»
MEMBRY. 4
70600000
70000000
07777777
07777777
7
7 - . ) .
1#A+7%B+7 _ E@D 177 SET RFG 2 = 32K
NBSKIP4+?
NOSKIP=1
NBVFLS



03144
03145
03146
03147
03150
03151
03152
03153
03154
031%%
83156

03157
03160
03161

83162
63163

03164

03165
03166
03t67

0 20 43144
5 15 Q0000
77700070
77700070
66611161
66611161
555229%2

55822953

20377
40032
00n27
nnn73
0 20 43160
5 15 00000
00077707
00077707
111666156
11166616
22288525
22255525

0 06
477
4 01
0 01

83170

6357

683172

o 08 20077

4 00 s0022

4 01 noot7

03173
83174
Q3175

0 0t NOO73

0 20 43174
5 18 NONOOD

03176
63177
83200

(2222244
(Y ia220di
‘70000000

03201
03202
03203

70000000
77777770
77277770

03204
63205
- 83206

o o8 20277

0 70 40022
0_01 noot’

03207

N
O
3

0 01 00073

1716 PAGF
1717 PBP1 NOP» *
1718 POP 0.4
1719 scY 77700070
1720 ecT 77700070
1721 _0CT 66611161
1722 8cT 66611161
1723 acY 58822252
1724 . 8CT = 5585222S>
172% £on JoAsTeBe7
1726 CAX» HOSK1IPe2,4
1727 ___BRU  NOSKIP=1,4
1728 BRU NOVFLS
1729 PoOP2 NOPe» ]
1730 _pee 0,4
1731 8scTY 00077707
1732 . ecY 00077707
1733 . 8CY 11166616
1734 ocT 11166616
173% ecT 22288535
1736 ~ 8CT = 222%552%
1737 1.1} 7eBs7?
1738 HLYe SKIPe2,.4
1739 BRU = SKIP=1,4
1740 RRU NBVFL®
1741 POP3 NOP» .
1742 1 D4
1743 ecY orr»?»?»»
1744 L. {A] orryryY”Y
1748 seEY 70000000
1746 8cY 700C0000
1747 ok ¢ 77777770
1742 8cY 77777770
1749 ESH 20°A872B7
17%0 SKNe MIPe2
1781 = BRy = BRIP-y
1752 BRU " NOVFLE

POP

- E®DN

SET

E8D

- seY

377 SET REG 2 AND 3 = 32K

BVERFLOV

77 SELECTY N6 REG.

_OVERFLOV

- EMD 277 SET REG 3 = J2x




962,

PAGF

' 1753 POP
03210 O 20 43210 1754 PBP4  NOP# * o
03211 5 15 00N0OO___ 1755 POP 0,4
. 03812 700000CH 1756 - aeY 70000000
03213 70000000 1787 eT ‘70000000
83214 07777777 1758 ‘8CY arr?7717
03215 07777177 1759 ecT 07777777
83216 00000007 1760 ecT 7 -
03217 00000007 1761 ecy 7 - : _
83220 0 06 20177 1762 “gen teAsTaRsT . E®D 177 SET REG 2 = 32K
43221 0 07 #0032 1763 Ze ‘NOSKIP+2 ' »
83222 0 01 00027 1784 BRU ‘NOSKIP=y
63223 0 01 NNO73 1765 BRU NOVFL®




03224
03225
03226
03227
03230

03231 .

03232
N3233
83234

03235 .

03236
03237
Nn3240
03241
n3242
03243
03244
03245
03246
03247
03250
03251
03252

03253

03254
N3255
03256
63257
83260

03261

83262
03263
N3264
03265
n3266
03267

167

0 20 42224

4 77 00nno

77700070
77700070
66611161
666111F1%
77777777
77740000
00000000
oooononnn
0 01 NNN30
0 01 NNN73
0 20 43240
6 77 nennt
nO0777n7
nQQ77707
11166614
11166A15
77777777
77740000
nneoonnn
oooo0nann
4 nt nOn3o
0 01 No1No
N 20 43254
4 77 nN113
66611161
66611161
55522282
55522282
77777777
7 77 40113
44433343
44433343
0 01 00N30
n 0ot non73

1766
1767
1758
1769
1770
1771
1772
17732
1774
177%
177¢
1777
1778
1779
1780
1781
1782
1783
1784
178
1786
1787
1788
1789
1790
1791
1702
1793
1794
17908
1796
1797
1798

1799

1300
1801
1802

EAX]

Fax2

FEAX3

PAGF
NOP«
£AX
8CT
fcTY
8CTY
8CT
3CT
8CT
8cTY
ecT
BRU
BRtj
NADP
EAYX
8CT
8CcT
8CcT
8cT
ecT
8cCT
B8CT
8CcT
BRU
BRI
NBP %
EAX
8CT
8CcT
8CT
ecT
8CT
EAY*
8CcT
8crT

" BRU

8RU

*
0,4

777¢007Nn
777¢c007n
66611161
66611161
77777777

77740000

0 .
o

NBSK1IP

NRVFL A

*

1,6
00077707
00077707
111FRELA
1116661F
77777777
77740000
0

0
NBSKIP,.4
BVFLO

*
MEFMBRY, 4
66611161
66611161
55822252
58822259
77777777
MFMBRY,7
444334
44473347
NASKIP
NAVF( e

TNDFXING

SFT BVERFLOW

BVFRFLBW



867

' 1803 - PAGF EAX
03270 0 20 43270 1804 EAX4  NOP# * :
03271 6.7Z 70064 1805 EAX+ TESTM-4096,6 1A o o _
. 03272 11166616 1806 ecT 11166616 .
03273 11166616 1807 - 8CT 1116661F
03274 22255325 1808 . .8CT = 222555258 _ - ~
03275. 22255525 1809 3CcTY 22255525
83276 00010000 1810 . 8CcT 00010000
@3277 0 00 NO113 1811 HLT MEMBRY . L . e
03300 33344434 1812 ecT 33344434 '
63301 33344434 1813 , ecTY ‘33344434
63302 0 01 00030 1814 = BRY Neskrp R
03303 0 0t A0N73 1815 BRU NOVFL®




.1 o -

T 1816 T PAGE
03304 0 20 43304 1817 NOP» *

~ 03305 4 .02 20010 1818 RE®  ,4
63306 77700070 1819 8CcT 777c0070
83307 . 77700070 1820 - 8cT 777C0070
03310 66611161 1821 8CT 66611161
63311 66611161 1822 8CcT 66611161
03312 55522252 1823 8cT 55522252
03313 55522255 1824 8CT 55522252
03314 000000800 1825 scT 0 -
83315 0000000D 1826 , 8cT 0

083316 0 01 00030 1827 . BRU = 'NOSKIP
063317 0 0t 00073 1828 BRU NOVFL®
03320 0 20 43320 1829 NOP « *

083321 4 02 20010 1830 2 REB® = L,4
83322 00077707 1831 8CT 00Nn77707

. 03323 00077707 1832 8cT 00077707

03324 11166616 1833 _B8CT 11166616
03325 11166616 1834 8cY 11166616
03326 22255525 183% 8CT 2225552«

03327 22255325 1836 _8CT = 222%5%52%
03330 00000000 1837 8cT 0
03331 00000000 1838 8cT 0

83332 0 0i 00030 1839 . BRU NOSKIP
03333 0 01 00073 1840 8RU NOVFLS
03334 0 20 43334 1841 NOP « *

03335 4 02 20010 1842 RES 04
03336 66611161 1843 8cT 66611161
83337 66611161 1844 8cT 66611161

03340 55522252 - 1845 8CT . 5%5222%52
83341 55522252 1846 ocT ‘55522252
03342 44433343 1847 ecT 44433343
03343 44433343 1848 8CcT 44433343
3344 00000000 1849 ocT 0
3345 00000000 1850 ecT 0
03346. 0 01 00030 1851 " BRU _ NOGSKIP

1852 BRU OVFLO

03347 0 01 DO100

BVERFLOW

X14 X15
0.0

X14 X15
R S

X14 X15




g

o
1853  PAGFE RE®
03350 0 20 43350 1854 REB4  NOPw *
03351 4 02 20010 1855 RE® 24 o ) N
- 03852 11166616 1856 ocT 11166616
83853 11186616 1857 -ect 11166616
#3384 22255525 1858 ecy 22288835 ~
03355 = 22255525 1859 8cT 2225552%
63356 33344434 1860 o ecT 33344434 X14 X15
03357 33344434 1861 8CT 33344434, 0.1
03360 00000000 1862 ecT 0
033861 00000000 1863 ecT 1]
083362 0 01 0ON30 1864 BRY NOSKIP S
63363 0 01 NNP100  186% BRU BVFLO BVERFLOW




03364
03365

. 03366

03367

03370
703371

03372
. 03373
03374
03375
03376
03377
03400
83401

03402
03403
~ 83404
03405
03406

03407

83410
03411
03412
03413

63414

03415
683416
03417

63420

03421

03422
03423

03424
03425

03426

03427

log

0 20

43364

4 40 90004

77700070
77700070
66611161
66611161
58522282
55522282

02
02
01
01
2n
40

ADDOOD

20002
2nn02
00017
aon73
43400
20002

00077707
00077707
11166616
11166616
22255525
22258825

o2
02
01
01
20
40

B OD OO

20002
20002
non27
nni0o
43414
20004

44433343
44433343
33344434
3334444

11166616
11166616

0 02 20004
0 02 20004
0 01 00027
0 01t NON73

1866
1867
1868
1869
1870
1871
1872
18732
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
188€
1887
1888
1889
1890
1891
1892
1893
1894
1895
189¢€
1897
1898

1899

1900
1901
1902

INT1

INT2

INT3

PAGF

NBP *

_IET

8cT
acT
scT
8cT
8cT
scT
EIR
EIR

BRU

BRI
NOP *
1T
ecT

0cT

8cT
8cT
ecT
8CT
EIR
EIR
BRU
BRU
NOP«
I1ET
8CcT
ecr
8CT
8CT
ecr
8cT
DIR
DIR

" BRU

BRU

*

. |
77700070

777¢0070

66611161

66611161
55522252
55522252

§KIP=1
NBVFL®
‘*
24

- 00077707

00077707
11166616
11166616
2228552F

2025552k

NBSKIP=1,4

gVFL®

*

’4
44433347
44433343
33344434
33344434
1116661€
11166616

NBVFLS

NBSKIP=-1

CINT , :
INTERRUPT TFSTS

. ENABLFE THF INTERRUPTS

ENARLF THF INTERRUPTS

SET BVERFLBVY
BVERFLOUW




S
N}

03430 0 20 43430

..03431 4 40 20002

. 03432 33344434
03433 33344434

83434 44433343
03435 . 44433343
03436 66611161
83437 66611161
03440 0 02 20004
03441 0 02 20004

03442 4 01 NON17
03443 0 01 00100

1903  PAGF INT
1904  INT4  NOPw *
1905 IDT .4
1906 ocT 33344434
1907 ocT 33344434
1908 _8CT 44433343
1909 8cT 44433343
1910 8cT 66611161
1911 ecr 66611161
1912 DIR
1913 DIR
1914 BRU _  _SKIP-1,4 SET OVERFLOU
1915 BRU OVFLO BVERFLOV




N3444
03445
03446
03447
03450

03451 .

03452
03453
83454
03455
03456
03457
03460
03461
03462

03463

03464
03465
03466
03467
03470
03471
G3472

03473

€0e

0D 20 43444

4 40 21000

77700070
77700070
66611161
66611161
55522252
55522252
02 02601
02 02601
01 onp27
0t 00n73
20 43460
40 21000
00077707
00077707
11166616
11166616
22255525
22255525
0 02 Q0000
0 02 00000
0 01 QO0i7
0 01 NN073

BOODODDOO

1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1920
1930

1931

1932
1932
1934
193%
1936
1937
1938
1939
1940

BRTW!

BRTW2

PAGF
NBP»
BRTU
ecT
8CT
8CcT
8CT
8cT
8cT
RKRY
RKBY
BRU
BRU
N8P«
BRTY
8CT
8CT
ecT
8cT
8CY
scT
DISY
DISY
BRU
BRU

*

24
777¢co0070
777¢0070
66611161
66611161
558522252
58822252
1.4 ’
1,4

‘NBSKIP=1

NBVFLGB

*

24 )
00077707
00077707
11166€61F
11166616
2228582K
2228882%

SKiP=-i
NBVFL®

BRTUY .
W BUFFER READY TESTS

- TURN ON TYPEWRITER W BUFFER



W

R

03474
03475
03476
03477

__03s00

03%01 .

03502

083503 |

83504
03505
03%06
03507
03510
03511
03512
83513
83514
03515
03516
03517
03520
03521
03522
035923
03824
03925
03526
03827
03530

3331

03532
03933
03534
03535
03536
03537

0 20 43474

4 40 40001

77700070
77700070
66611161
66611161
55522252
55522252
06 20335
08 20335
01 nont7
01 Non73
20 43510
40 40001
00077707
00077707
11166616
11166616
22255525
22256525
06 20352
06 20352
01 00027
01 non73
20 43524
40 40002
66611161
66611161
44433343
44433343

200000

200000

77700070

77700070

0 06 20331

0 08 20331
0 01 00027
0 01 NON73

1941

1942

1943

1944
1945

1946

1947
194¢r

1949

1950
1951
1952
1952
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
196%
1966
1967
1968
1969
1970

1971

1972
1973

1974

1975
197¢
1977

ERT1

ERT2

FRT3

WEXEE“-

NOP *

_ERT* 1,4
8CcT 777C0070
ecT 77700070
8CY = 66611161
acT 66611161
ecT 55522252

..8cr 556522252,
‘E6D J*A43#B4+5
EOD J*A+43284+5

_...BRU SKIP=-1
BRU NOVFL®
NBP» *

ERT» 1.4
8crT 00077707
eCcT 00077707
8CT_ 11166616
ecT 1116661¢
8cT 22285528
8CT 22255525
EBD JrA+S52B42
EBD JxA+5+042
BRU NOSKIP=-1
BRU NOVFL®
NGP » *

___ERT* 2,4
8CT 66611161
L {oh ] 66611161

_OCT 44433343
eCcT L A44J334AT
8CT 777C007N

_8CT 77700070
ESD JxA+3%B+1
EGD JeA+3InB]

. BRU. NOSKIP-1
BRU NOVFLG

ERT

'TFST BANK REGISTER 2

E®D 335
SET REG 3 = 16K=SFT REG 2 = 24K

EOD 352 ,
SFT REG 3 = 24K=SET REG 2 = 12K

TFST BANK REGISTFR 3

EAD 331

SET REG 3 = 16K=-SET REG 2 = 8K




1978 PAGF - g - " —‘
0 20 43540 1979 ERT4  NOP+* &
4 .40 40002 1980 ERT# 2,4 o o 3 i
11166616 1981 - 8CT 11166616 ) - T T
11166616 1982 BCT - 11166616
33344434 1983 OCT 33344434 e o B
33344434 1984 ocT 33344434 ST T T
00077707 1985 ocT 00077707
03547 00077707 . 1986 8CcY 00077707 ‘ , L e
83550 0 06 20362 1987 E®D Z*A+64B42 . EOD 362 . ’
0 06 20362 1988 €OD . 3eA469R42 SET REG 3 = 28K=SET REG 2 = 12K
0 01 00017 1989 _BRU SK1P=t S
0 01 N0N73 1990 BRU NOVFL® - B ‘“

GOt " |




RT

PAGE

0 01 00073

, _ 1991 SkD
‘038554 0 20 43554 1992  SKD1  NOP+ & o
03555 4 74 00113 1993 ~ 8SKD nenonv. -
63856 77700870 1994 eCY 77760 _ ,
03857 77700070 199% S 8CY IPPPO0 RS A s
Q3860 65465345 < 1996 - -8EY . 85 . 818 €18 XiS OFE
03561 65465345 1997 8CcT 65465345 0 0 O o©
03862 00077707 1994 ecT 00077707 S
03563 33333032 1999 ecY 33333032 _ ‘ ' V_
03%64 32132113 2600 8cT REILERTRN . SFT BFE EVERY CLOCK EXCEPT TS
03865 32132313 2001 - 8CT 328323ty RESET CO EVERY CLOCK
03366 0 01 DOO30 2002 ‘BRY NOSK 1P - - i o L
03867 ©0 01 NON73 2003 ~ BRU NOVFL®
'03%70 0 20 43570 2004  SKD2  NOP+# .
03571 4 74 40n64 2005 SKD# TESTM,4 1A - L B
63872 00077707 2006 8CT— 00077707 T
03573 00077707 2007 ecT 00077707
03574 01234567 2008 8cT 01234567 B __B1%S C1% xggwgrgm_
03%75 01234%67 2009 ecT 01234567 1 o o 1
63876 77700N70 2010 ecT 77700070 -
03577 77667865 201y . 8cT 7766756%
- 03800 011243%4 2012 acTY 01124384 " RESET OFE EVERY CLOCK EXCEPT 75
03601 01124354 2013 acT 01124394 RESET co ‘EVERY CLOCK :
. 836Q2 0 01 00020 2014 _BRU. sk1p L
03603 0 01 NNO73 2015 BRU NOVFLS
03604 0 20 43604 2016  SKD3 = NOP+ *
. 03605 -6 74 11275 2017 1.4 MEMORY=11662,6 INDEXING
03606 66611161 2018 . 8CcT 66611161 % :
63607 66611161 2019 . BCT - 666811161 s -
83810 S4672120 2020 - sctY 84672120 818 C15 X15 OFE.
03611 54672120 2021 scT 54672120 n t o0 0
03612 11168616 - = 2022 8cT 111666145
03613 76457266 = 2023 ecy 76487266
03614 56212632 2024 ecT 86212632 RESET o?! ZVERY eteeu e .=
03815 56212632 202% - - 6cT 562128632 se? o EVERY cwex ﬂ&tﬂ' s~
03816 . 0 01 00030 2026 . - "BRU - NOSK1IP o
03617 2027 BRU NOVFL®




03820

, 0 20 43620
03621 4 .74 00113
03622 11166616

03623 111656616
83624 67622654
03625. 67622654
03626 66611161

63827 75467123
03630 72133831
63631 72133534
83632 0 01 0ONO3I0
63633 0 01 00073
63634 0 20 43634

. @3635 4 74 00113

63838 55522252

- 03837 55522252

(3640 11232213
03641 11232213
03842 22255%25

03643 33233134

03844 44465347
03845 44465347
03646 0 01 00020
03647 0 01 NOO73
03650 0 20 43650
03651 4 74 00113
03852 22255525
03653 22255525
03654 10234356
03655 10234756
03656 55522252

03657 46667177
03660 57124155
83661 57124155

- 83662. 0 01 00020
03663 0 Ot nnn73

w

2028 PAGF SKD
2029 SKD4  NOP+# * '
2030 SKD MEMOBRY,4 -
2031 ecY 11166616 T -
2032 ocT 11166616
2033 8CT = 676226%4 815 C15 X15 i L :
2034 8CcT 67622654 1t 1t o ) o
2035 8CT 66611161
2036 8CcT 75467123 "~ RFSET 6OFF ANU Co AT 15 : )
2037 8CT 72133531 . RESET OFE AND SET CO AT TO THRU ra o
2038 ecT 72133531 SET BFE AND RESET CO AT T6 AND 77
2039 BRU ‘NOSKIP B B o o L
2040 BRU NSVFLS® -
2041  SKDS  NOP=% *
. 2042 SKD  MEMORY,4 S
2043 ecTY 55522252 ]
2044 ‘8cT 555222582
2045 scY 1123221 _ B15°C15 X15 B -
2046 ocT 11232217 o o0 1 )
2047 8cT 2228552%
2048 _ 8CT 33233134 - ' o -
2049 acT 44465347 SET ore EVERY CLOCK EXCEPT 75
2050 ecT 444658347 SET co EVERY. CLECK
2051 BRU ‘SK1P o
2052 BRU NOVFL®
2053 SKD6  NOPw "
2054 SKD MEMORY, 4 o - o
205% ecT 22258525
2056 ocT 222%%852%
2057 ecT 1023475¢ . B§5 C15 Xx18 S -
2058 8CT 10234756 1 0 1
2059 ecT 55522252
. 2060 8cy 46667177 S e X - —
2061 ecT 5712418% " RESET OFE EVERY CL&CK
2062 - ecT 8712415%% RESET CO FVERY CLOCK EXCEPT TS
2083 " BRU I L ) B B - s
2064 BRU NBVFL®




8

8|

03664
03665
03666
03667
03670

03671 .

03672
03673
03674
03675
038676
03677
03700
03701
037202
03703
63704
03705
Q3706
03707
03710
03711
03712

03713

0 20 43664
4 74 00113
33344434
33344434
56657244
56657244
44433343

133323623

23333521
23333521
0 01 nON30
0 01 ANNZ3
0 20 43700
4 74 00113
44433343
44433343
32275612
32275612
33344474
65457134
17754746
17754746
0 01 NON20
n 01 NON73

2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089

SKD7

SKD8

PAGF
NEP«»
SKD
8CT
sCT
8cT
8cT
8cT
8CT
8cT
8CT
BRU
BRI
NE@P*
SKN
8CT
ecT
8cT
8cT
8CT
8CcT
ecT
8CT
BRU
BRU

*

MEMBRY , 4
33344434

33344434
56657244
56657244
44433347
33323523
23333521
23333521

‘NOSKIP

NOVFL®

*
MEMARY,. 4
44433347
44433343
32275612
32275612
33X44434
65457134
17754746
1775474¢
SKIP
NBVFLA

SKD

815 C15 X15
0 1 1

©. SFT BFE EVERY CLBCK

RFSFT CO EVERY CLBCK EXCEPT TS5

B1S 'C15 X15
1 1 1

RESFT 8FE AND SFT CO T5
RFSET OFE AND CO TO THRU T4
SET OFE AND €O T6, T7



0 20 43714
_4 66 00000

RSH1

*
0.4

“RSH

20000001
40000001
37777776

40000001 -
' 40000001
37777778 -

__SFT SK AT T1 PHASE 1

37777776

3777777¢

77777777
77777777

77777777
77777777,

00000000
5 00000000
6 0 01 00030

0 01 N0N73 4 NBVFLB
0 20 43730 = 2103  RSH2  NOPw *
4 68 40113 2104 ______RSH» MEMORY.4

, 104 1A=-SD2 NEVER GOES, SET SK AT TO PHASE 3

2 - 525285252 fﬁg;g5ff_ R - o
1 652582525 : 2!0&,3ﬂ 0

3734 61616160 2107

8150
30707070
77700070

77700070

5 30707070 2108 TocT
77700070 2109 ocT
77700070 . 2110 ____sct

Bn GETS SET BY A23

) 00000801 - 211} . . -8CT .
1 00000R0Y  21f2 - . 8CT . p o
001 00030 . 2113 - -BRU  NESKIP

0 01 AON7I 2114 BRU . NBVFL®
0 20 43744 2115  BSH3 NBP « *
6 66 NO765 2116 . RSH ~ 801.,6

; 5 0 ‘ | INDEXING (2802 GOES AT T1, ssv_sx AT To
5 25282525 2117 8CT 282804938 IST C?Cti e Gl
05232525 2118 €Y '032%52%2s

! anoRasan 2119 - 8CT  2ma%aWIE _8R1 TURNS B(0-23) an AND OFF EACH cLacx

25252525 2120 °~ ecT 2%28252%
42376015 2121 ecT 42376015
42376015 2122 - (% § 42376015

00000802 2123 . eer . 2
00000002 2124 eeY 2
001 BOO30 2128 -. BRU . NBSKIP

0 01 N0073 2126 ' BRU NOVFLO




ol

—

-
‘ 2127 PAGE ‘ C RSH '
‘03760 0 20 43760 2128  RSH4 NOP* ' :
03761 4 68 NODO3 2129 '~ _RSH 3.4 - '
. 03762 40000000 = 2130 . 8CT. - 40000DGD . ~ 8p2 GOES AT TO, SK AT TP 18T CYCLE
83763 74000000 2131 “8cT 74000000 © - 814 ON AT T2 AND T1 AND TR AND OFF AT ?o 4
03764 00000800 2132 ecT 0 S . _AND TP - -
03765 . 00000N0COD 2133 scT o .
03266 00077707 2134 . ®8CT - 00077707
03767 000777Nn7 2138 eCcT 00077707 B
03270 00000003 2136 8cT 3 .
83771 00000003 2137 , sCcT 3 o _ : ‘
03772 4 01 00030 2138 . BRU NOSKIP.a SET OVERFLOW
03773 0 01 00100 2139 . BRU OVFL® ~ OVERFLOW -
03774 0 20 43774 2140 RSHS NOBP* » ' CHECK SX48 AND ALL RELATED TERMS
03775 4 66 NON6O 2141 RSH 48,4 , SX48 GETS SET BY S9S10 AT PHASE 0 Ti
03776 37777777 2142 . ocT ‘37777777 ~ : o ~ - ‘
03Z77 00000000 2143 o .1k ¢ o
04000 77777777 2144 acT 77777777 o .
04001 NOOOONCOH 214% . oCT i)
04002 66611161 - 2146 _ 68CcT 66611161
04003 66611161 - 2147 . . O6CT = 66611161 -
04004 00000060 2148 . 8CcT )

04005 00000R60 = 2149 . 8CY 80 ’ o - : : - _ ; . 5
04006 0 01 0ON30 2150 - BRU = NBSKIP ‘ ' e ‘ - e
04007 0 01 AOO73 2151 " BRU NOVFLO : '

04010 O 20 44010 2152 RSHE  NOPw . ' / :
04011 ‘4 66 00100 2153 -~~~ RSH 64,4 : SX48 GETS SET BY S8 AT PHASE O Ti
04012 40000000 2154 N . 1o § - 40000000 - o ‘ ‘ -
04613 77777177 = 2155 - 8CY 77277777
04014 00000000 2156 - 8CcT . O . -
04015 " 77777777 2157 . 8CT 77777777
64016 11166616 - = 2158 8CcT 11166616
04017 11166616 2159 . Tok £ 11166616
‘04020 00000100 =~ ‘2160 . 6CT 100
04021 00000100 2161 ecT 100 _
04022 0 0t 00030 2162 © 'BRU . NOSKIP

04023 0 01 NOO73 2163 BRU ~ NOVFL®




04024
04025
04026

04027
04030

04031

04032
04033

04034
04035
04036
04037
04040
04041
04042
04043
04044
04045
04046
04047
04050
04051

04052

04053

04054

04055
04056
04057
04060

04061 -

04062
04063
04064
04065

04066

04067

0 20 44024
4 66 00203
20000001
0000000N
40000001
n0000R0N
55522952
55522252
00000203
00000203
0 01 00030
0 01 BAN73
0 20 44040
4 66 NNAN4
40000000
77777177
00000000
77777777
22255595
22255525
00000404
00000404
0 01 00n30
0 01 nen73
0 20 44054
4 66 20005
20000001
02400000
00000001
02000000
44433343
44433343
00000005
00000005
0 01 00030
0 01 NON73

2164
2165
2166

2167

2168

2169

2170
2171
2172

217G T T

2174

217%

2176
2177
2178
2179

2180

2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196

2197
2198
2199

2200

RSHZ

RSH8

RSHO

 PAGP

NGP»

*

__131,4

20000001
0
400C0001

5

55522252

55522252
203 )

203
ROSKIP
NBVFL®
*

260,4

40000000
77777777
o

77777777
22255525

2225552%

ana

404
NOSKIP
NBVFLS®

*

5,4
20000001

0240000

00000001
020C000N

44433343
44433343

8

$

_ _WOSKIP

NOVFLEO

RSH

SX48 GETS SET BY S7 AT PHASF 0 T1

S¥48 GETS SFT BY S6 AT PHASF 0 T
TEST S REGISTER COUNT TO 48

An SET BY B23

BN SET BY A23



04070
04071
04072
04073
04074

04075 .

04076
04077

04100
04101
04102
04103
04104
04105
04106
04107
04110
04111
84112
04113
04114
04115
04116
64117
04120
04121
04122
04123
04124

04125

04126

04127

04130
84131
84132
04133

0 20 44070

4 66 20087

52525282
25252525
52525252
25252525
33344434
33344434
000000S7
00000057
0 01 00N3Q0
0 01 nOn73
0 20 44104
4 66 60113
14631463
63146314
14631463
63146314
11166616
11166616
00020056
00020056
0 01 00030
n 01 NOO73
0 20 44120
4 66 60113
41414141
00414141
22222227
41222222
66611161
66611161
00024006
00024006
0 01 00030
0 01 00N773

22n1
2202
2203

2204

220%
2206
2207
2208
2209
2210
2211
2212
2213
2214
221%

2216

2217
2218
2210
2220
2221
2222
2223
2224
2228
2226
2227
2228
2229
2230
2231
2232
2233

2234

223%
2236
2237

RSH11

RSH12

33344434

*
47 .4

53525252

2528252%
52528252

~ 25252R”2%

33344434
57 )
57
NOSKIP
NOVFLSE

*
MEMBRY.4
14631467
63146314
14631462
63146314
1116661¢F
11166616
20056
200%6
NBSKIP
NB8VFL®

*
MEMBRY.4
4141414
00414141

22222227

41222222
66611161

- 66611161

24006
24006

_Nesk1p

NOBVFLO

RSH

TURN A(0=23) AND B(0=23) BN AND 9FF
EVERY CLBCK

IA = TEST BR1 WITH ALL COHB!NAT!ONS oF .
SET Bl+laBI
0 0

0 1
1 0
1 1

IA - LOGICAL RIGHT CYCLE
A0 SET TO O

80 SFT BY A23



04134
04135
04136
04137

04140
04141 .

04142
04143
04144
04145

04146

Nn4a147
04150
04151
04152
04153
- 04154
04155
04156
04157
04160
04161
04162

04163

04164

04165

04166
04167
04170

04171

N4172
04173
04174
a4175

04176

04177

0 20 44134

4 66 24n04.

70707070
03434343
52525282
42525252
77700070
77700070
00004004
00004004
4 01 ANN30
0 01 NO100
0 20 44150
6 66 74101
12345670
65432101
76543210
23456707
00004012
00004012
20020013
20020013

0 01 00030

0 01 00073
0 20 44164
4 66 01001
40000000
£0000000
00000002
n0000NC 1
00077707
00077707

00001001

00001001
0 0! 00030
0 01 NON73

2238
2230
2240
224y
2242
2243
2244
224%
2246
2247
2248
2249
2250
2251
2252
2253

2254

2255
2256
2257
o258
2259
2260
2261

2262

2263
2264

2265

2266
2267
2268
2269
2270

£ 2271

2272
2273
2274

RSH13

PSH14

BRSH1S

PAGF
NBP«
RCY
8CTY
8CTY
ocT
AcT
ecT
ecT
8cY
ecT
BRU
BRU
NGP»
RSH#*

- ecT
‘ecTY

scY
8CcT
8CcT
8CT
8CT
8CT
8RU
BRU
NOP»
RSH

scT

ocT
ecT
ecT
scTY
ecT
ocT
ocT

' BRU .
BRU

*

. 2052.4

70707070
03434343

52525252

42525252
777C0070
77700070
4004
4004

NOSKIP.4
OVFLGO

*

_MEMBRY-2058,6
12345670

65432101

76543210

23456707
4012
4012
20020013
20020013
Nesk1IP
NOVFL®

®

513,4
40000000
60000000
2

1
00077707
00077707
1001
1001
NOSKIP
NOVFLS

RSH

LOGICAL RIGHT CYCLE

SK SETS AT T8 2ND CYCLE

SFT OVERFLOW
SVERFLBW

IXs1A,IX=21 PLACES=CYCLE

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



04200
. 04201
04202
04203
_ Q04204

04205.

04206
04207
04210
04211
04212
04213
04214
04215
04216
04217
04220
Q4221
04222
04223
04224
04225
04226
04227
04230

04231

04232
64233
. 04234

04235

84236

04237

04240
Q4241

04242
04243

0 20 44200
4 67 00000
40000001
40000001
37777776
37777776
77700070
77700070

00000000

00000000
0 01 00030
0 01 N0073
0 20 44214
4 67 00001
65252525
52525252

37070707

76161616
00077707
00077707
00000001
00000001
0 01 0nO30
0 01 NPA73
0 20 44230
4 67 40113
40707070
01616161

51111111

22222222

66611161
66611161
00000001

00000001
0 01 00030
0 01 NO100

‘NBSKIP

00077707 ..

s111111

227% " T PAGF
2276 LSH1  NOP# *

2277 LSH 0,4
2278 8cT 40000001
2279 scT 40000001

2280 ecT 37777776
2281 ecT 37777776
2282 ecT 77700070

2283 _.._8cy 777000700
2284 8cT 0
2285 8cT 0
2286 "BRU  NBSKI
2287 BRU NOVFLO
228R  LSH2  NOPw .
2280 LSH 1.4

2290 ecT 85282528
2291 ‘oCT 52525252
2292 ) 8CT 37070707
2293 ocT 76161616
2294 8cT 00077707

2295 _ecT
2296 ecT 1
2297 ecT 1
2298 __BRU _ NOSKIP
2299 BRU NBVFL®
2300 LSH3  NOPs# .

2301 LSH=_ - MEMORY.4
2302 ecT 40707070
2303 ecT 01616161
2304 - e8CT
2308 ecT 22222222
2306 8cT 66611161

2307  6CT 66611161

- 2308 ecT 1
2309 ecT 1
2310 . BRU NOSKIP
2311 BRU OVFLS

,,LSHW

A23°

OVERFLBW SET RY AO2A1 AT T1 PHASE 3

SFT SK AT T1 PHASE 1

SN2 GOES AT T1 PHASE 3

8K GBES AT TO PHKSE 3
SET BY BO

823 SET T80 0

SK SET AT TO PHASE 3

~IA - SD2 GOES AT T1 PHASFE 3




04244

| 04245

. 04248
04247
. 84250

04251 .

04252

44284
8425%
. 04256
04257
04260

04261

04262
04263
04264
. 04265
04266

04267

04270
04271
84272
04273
84274
04275
04276
04p77
24300

04301

04302
04303
04304
04305
04306
04307

_ 04253

0 20 44244

.4 67 00002

70707070
43434342

43434343

16161614
11166616
11166616
00000002
00000002

0 01 00030
0 01 00n73
0 20 44260
6 67 NO1S3
12348670
51627343
67543201
36615004
000008627
00000627
0ogooo0an2
noo00en2

0 0f 00030
0 0t NO100

D 20 44774

4 67 nonS7
00000000
40000000
00000001
00000600
55522252
55522255
00000057
00000057

0 01 N0N30
0 01 PO10O

 PAGE

LSH4  NOP+ *
N LSH 2,4
acY ‘70707070
- 8CcT 43434342
OCT - 43434343
6CT 16161614
ecT 111£6661F
e BCY_ . 111€6616_
scY 2 '
acY 2
- _BRU_ = NOSKIP
BRU NBVFLO
LSKS NBP » *
_LSH 107,6
8cT 12345670
8cT 81627343
_ . 8CT 67543201
8CT 36615004
6CT 00000627
8CT  000C0N627
ecT 2
8cT 2
BRU _NOSKIP
BRU OVFL®
LSH6 NOP* *
. LSH = 47,4
8cT 0
acT 40000000
o 1% ST |
8CcT 0
8CT 55522252
_ecT 55522252
ocT 57
ecT L. ¥4
“BRU NBSKIP
BRU OVFLO

.Lsk.uﬁw

OVERFLOW

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

SN2 GOES EVERY BTHER CLOCK STTTARTING AT
T! PHASE 3 ' :



0 H

04310
04311
04312
64313
084314

04315

04316
04317
04320
04321
04322
04323
04324
04325
04326
04327
04330
04331
04332
04333
- 94334
64335

04336

04337
04340
04341
04342
04343
04344

04345

04346
04347
04350
04351
04352
04353

0 20 44310
4 .67 00057
777771777
40000000
77777177
noQoannn
22285525
22255525
00000057
00000057
n 01 nNON30
0 01 NON73
0 20 44324
4 67 00ON6O
77777777
00000nN00
77777177
00000000
44433343
44433343
00000060
00000060
0 01 00030
0 01 00100
0 20 44340

4 67 40113

43434340
07070701
70707070
61616161
I3I44434
33344434
00020001
00020001
0 01 nON30
0 01 NON73

2349

2350
2351
2352
2353

2354

2358
2356
2357
2358
2359
2360
2361

2362
2363
2364
2365
2366
2367
2368
2369
2370
2371

2372
2373
2374

2375

2376
2377
2378
2379
2380
2381

2382
2383
2384 -
2385

CAGE T

LLSH7

LSH8

S BCT

NBPw
LSH
Liok )
acT
8cy
8cT
8cT
)
ecT
ocT
BRU
BRU
NP *
LSH
6cCY
6cT
scT
8CcT
6cT
ocY

ocT
BRU

' BRU

LSH9

NOP*
LSH«
acT
ecrT
ecry
6CT
8CT
8cy
ecry
ecT

_ BRU
BRU

»
47,4

77777777

40000000

77777777

o
22255525

2225552%

57
57

‘NOSKIP

NOVFLSB
*

48,4

77777777

0

77777777
0

4443334%

4443334

60

60
NOSKIP
BVFLO

*
MEMORY, 4
43434340

‘07070701

70707070
61615161
33344434

33344434

00020001
00020001

‘NOSKIP

NOVFLE

LSH

Sx48 GOES AT T2 PHASE 1

1A = CYCLF
A23 SET BY BO

823 SET BY AQ




- o386/ eaer T LS
04354 0 20 44354 2387 LSH10  NOP» *

04355 4 67 20057 2388  LCY 47,4 o - TEST AL2 UITH ALL COMBINATIONS #F
04356 03607417 2389 acT 03607417 . SET BleBl+2
04357 41703807 2390 - 8CT 417Q036807 0 O
04360 03607417 23931 ... _8CcY 03607417 : o1
n4361. 41703807 2392 8cT 41703607 1 0
04362 22255525 2393 o ecT 22288528 - 1 1
N4363 22255525 2394 _____8CT = 22255525 ~
04364 00000057 230% . 6CT s7
04365 00000057 2396 . i ecT 57
N4366 4 01 AON3IO 2397  / BRU  'NOSKIP,4 . SFT OVERFLOUW
04367 0 01 00100 2398 ¢ BRU OVFLO :
04370 0O 20 44370 2399  LSHi1 NOP» *
N4371 4 67 20nS7 2400  LCY 47,4 ~ TURN A(0=23) AND B(0=23) BFF ANP ON
04372 14631463 2401 - 8cT 14631463 " EACH CLOCK o o o
N4373 48331481 2402 ecY 46314631
04374 14631463 2403 2 68CT 148631463
04375 46314631 2404 ecT 46314631
N4376 55522282 = 240% ecT 8K522252
04377 55522252 2406 - ecT 55522252 o
N4400 0O0N0O%7 2407 ocT sy
04401 000000%7 2408 ecT 57
04402 0 01 Q0030 2409 = BRU NOSKIP
n4403 0 N1 ANN73 2410 BRU NOVFL®
04404 0 20 44404 24114 LSKI2 NOPe ' .
04405 4 67 60113 2412 LCY*  MEMBRY,4 IA AND INDEXING S11 PLACES-SXXSRES AT T2
04406 00000000 2413 ‘ 8cT 0 ~ : ' '
04407 00000000 2414 ' 8cY 0o A
N4410 000000N0 2418 - ecT o  COBUNY S DBWN -
04411 00000000 2416 , 8cT 0 " 8K GETS SFT BY S REGISTER AT T6 PHASE 3
04412 61247613 2417 ecCT 61247613 -
04413 61247613 2418 _8CT 61247613 o )
04414 23775164 2419 acT 23778164
N4415 23775164 2420 ecY 237785164
04416 0 01 00ON30 2421 - = " BRU . NOSKIP . _ o o
04417 O 01 NON7I 2422 BRU ~ NBVFL®
ot .



5423~ PAGE — NOD

04420 0 20 44420 2424 NOD1  NOPw "
04421 4 67 10000 2425 ] 0,4 ' 8K SET AT T2 BY S(6-14)=0
k422 08436701 2426 —osazezai . | : |
04423 08436701 2427 . 8CY . 0436701 .
04824 12348870 2 2428 BCY 2345870
04425 12345670 2429 ecT 12345670
04426 77777777 2430 o 8CcT 77777777 RF KO BC23
04427 77777777 2431 ____ecT 77777777 0 0 0O T8 -TP o
04430 00000000 2432 8CT a : :
04431 00000000 2433 . ect 0
04432 0 01 00030 2434 ___BRU  'NOSKIP -
34433 0 01 NON73 2435 BRU NBVFLO
4434 0 20 44434 2436  NOD2  NOPw *
04435 4 67 10001 2437 NBD 1,4 SK SET AT T2 BY AO#Al
4436 21076943 2438 . 8cT 21676543 RESET Si14 AT T2 ev AO%A1(NO SHIFT AT TP)
04437 21076543 2439 - ecT 21076543
04440 01234567 2440 ecT 01234567
04441 01234%67 2441 ecT 01234567
04442 00000000 2442 8CcT 0 RF KO BC23
04443 00000000 - 2443 ecT 0 . 0O 0 0O T8 - TP
04444 00000000 - 2444 .6cT 0 ‘ ’
04445 00000000 2445 / 8CT 0
04446 0 01 00030 2446 /- BRU ‘ROSK 1P -
04447 0 O1 NNO73 2447 / BRU NOVFLO
04450 O 20 44450 2448 NOD3  NOPw ™
04451 4 67 10001 2449 NOD 1,4 SN2 GBES AT Ti
04452 77324%00 24%0 . 8CT 77324%00- SET SK AT T1 BY S(9-13)=0
04453 76651201 2451 ecT 76651201 AR1 AT TP BY SKS14
 044%4 45601237 24%2 : scT 45601237 - A3 SET BY BO -
04455 13402476 2453 ecT 13402476 B23 SET T8 O
04456 00000NCO 2454 8CT O RF KO BC23
04457 77777777 2455 8CcT 77727777 _ 1 1t T8 - TP
~ G4460 00000001 2456 ocT 1 . ' o
64461 00000001 2457 ecT 1
04462 0 01 00030 2458 _BRYU NBSKIP R

04463 0 01 NON73 2459 BRU NOGVFLS




£

_ : 2460 X/' PAGF ' : NAD R .
04464 0 20 44464 2461 NBD NBP* . : » .
04465 4 67 10002 2462 . ___NBD 2,4 A L
- B4466 74234560 2463 ocTY 74234560 . SFT SK AT T! BY S(9,10,11,12,14)=0
04467 61162701 2464 - 8CT 61162701 '
84470 32156701 2465 8ecT 32186701 R
84471 - 50673404 D466 8cT 50673404
04472 77777777 2467 o BCcT 77777777 - RF KO BC23
04473 77777775 2468 . 8CT 7777777 -t 1 o0 . T8 o
04474 goo00nN2 2469 - -8CT 2 T : 1 1t . T7 - TP
04475 00000002 2470 - 8CcT 2
04476 0 01 00N3O0 2471 /. BRU  'NOSKIP . . ) _
04477 0 01 0nON73 2472 J BRU NOVFL®
‘04500 0 20 44500 2473 NBDS NBP* N
84501 4 67 10003 2474 ) NeD 3,4 o , -
P4502 04345670 247% - 8CY . 04345670  SET SK AT T1 BY (A1=A2)(A22A3)513
04503 21627343 2476 ‘8CT 21627343 RESET S14 AY T1 BY (A1=A2)(A2+#A3)S13
' 04504 76543201 2477 . 8cT 76543201 S
04505 72615004 247°# acT 72615002 )
P4%506 0NO0000OOY 2479 8CT 1 SAME  AS NBD4
04507 77777777 2480  ecY 77777777 o i
04510 00000002 2481 ecT 2
04811 00000002 2482 ; 8CcT 2
.04812 0 01 00030 2483 . -  BRYU  NOSKIP . - .
04513 0 01 ONG73 2484 J BRU NOVFLS®
04514 0 20 44514 248% NBD6 N8P« ®
..04515 4 67 10004 2486 . NBD = 4,4
04516 12345670 2487 ‘ 8CT 12345670 SET SK AT T1 BY Af%A2
04817 24713561 2488 : 8CT 24713561 SFT S14 AT T1 BY At#a2
04520 7650432t = 2489 - OCT . 76504321 - - AR1 AT TP BY SKS14
‘04521 75210842 2490 8CcT 75210642
04522 00000002 2491 ecT 2 : SAMF AS NOD4
04523 o0000OQGO! = 2492 = - 6CcT 1 . .
1684524 00000001 2493 ' scT 1
04525 00000001 2494 ’ ecT 1
/04526 0 01 00030 2495 . ~_ "BRU - NOSKIP
64827 0 01 00073 2496 ' BRU NOVFLS
@



oze

‘nan3n

04531
.. D4832
04533
04534
N4%3S
N4536
04837
04540
N4as41
04%42
04543
04544
N4545
04846
04547
N4s850
N4851
04552
04553
04854
04855
N4555

04557

N4560
04%61
04%62
04%63
04%64

04565

04566
04567
N4%870
04571
04572
N4s73

N 20 44530
4 67 40113
0400000N
20000000
n0000NNN

- 00000ANN

nonoone2

00000000

nno10005
00010005

0 01 00030
n 01 NON73
N 20 44544
4 67 10011
04000000
20000000
nnnoonnn
nooononn
00000003
0000001
00000002
00000002

0 01 00030
0 01 NON73
0 20 44560

‘4 67 10021

n4000000
2000000N
noooo0N00
noooonnn
00000004
00000002
noooone>

00000002
0 0f 0AN3D

o 01 ANn73

2497
2498
2499
2500
2501

2502
2503

25n4
2508
2506
2507

2508 -

2509
251n

2511
2512

2513
2514

251%°

2516
2517
2518
2519
2520
2521

2522

2523
2524
252%
2526

2527

2528
2529

2530

2531
2532
o533

NBD?

/
NBDS8

NBDo

PAGF

NOP»

LSH»

ecT

acY

ecT
ocT
acTY
acT
oCcT
ocY
BRU
BRU
NOP#
NBn
scY
acT
scT
8cT
scT
8CcT
L Tok §
ocT
BRU-
BRU

. NOPw»

NGeD

- 8CY

ocT
ecT
scT
ecT

. 8cT

ecT
ecT

‘BRU

BRU

.AO
0

*

ﬁEnaRv.a'

04ncooon
20000000

2
0

100CS -
t000s
NOSKIP
NBVFL®

-*

9,4
040c000N
2000000

NN—= WO QO

NBSKIP
NBVFL®
w*

17,4

-0400000N

20000000

NNVNBEOO

NOSKIP
NBVFL®

NAD

1A
SFT SK AT T1
RESET S14 AT

SAME AS NOD4

SFT SK AT T
RESFT S14 AT

SAME AS NOD4

SET SK AT T1

RESET S14 AT

SAMFE AS NOD4

BY (Al=A2)(A2%A3)S12
T4 BY (A1=A222)(A22A3)S12

BY (A1=A2)(A22A3)S11
T1 BY (A1=A2)(A2%AT)S11

BY (A1mA2)(A23A3)S10
T1 BY (A1=A2)(A22A3)S10



nN4s74
04575
04876
04877
04600

04601

04602
04603
04604
N4asns
04606
04607
04610
04611
04612
04813
04614
04615
N4616
na®17
04620
04621
04622
04623

04824
04625

04626
nae27
04830

04631

04632
04633
04634
04635

04636

N4637

1ze

N 20 44574
6 67 1Nna2y
n4noonen
20000000
oooonnnn
aa000n0n
37777420
37777416
ogoonnn?
ooononne2
0 01 00N30
0 01t NNN73
0 20 44A10
4 €7 10113
74000000
40000000
nonnonnn
0000n0N0NN
0000nNnNnp
77777175
nnooonnl
nnooonn3
4 01 nNNN30
n nt NN100
0 20 44624
a4 €7 10n31
ningoNno
2g0nnnnn
naooonnn
naooeonnn
ngonnnnn
77777774
ooonnona
00000NN4
0 01 NNN30
0 01 NNN73

2534
28538
2536
2537
2538
2530
2540
2541
2542
28472
2544
2548
254¢
2547
2548
2549

2850

2551
2552
2583
2554
2558
2556
2587
2558
2589
2560
2561
2562
2863
2564
2568
256¢€

- 2567

2568
2569
2870

NBT10

Ngéll

NOD12

PAGF
NBP«+
NBD
8CcT
8cT
ecT
8CT
8CT
8CT

- 0CT

8cT
BRU
BRU
NOP+
N8N
8CT

‘8CT

8CcT
8CT
8CT
8CcT
8CT
acT
BRY
BR1U
NEGP =+
NBn
ACT
aCcT
8CT
8CT
3CT
8CcT
8CcTY
8cT

" BRU

BRY

*
273,.6
040C0000
20000000
0

0 .
37777420
37777416
2 o
2

NBSKIP

NBVFLE

[

7554
74000000
40000000
0

0

0
7777777
3

3
NBSKIP,4
BVFLB

*

25,4
otocooan
20ncnonn
0

0

0
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