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173034 006301
173036 @@5201
173040 0@5321
173042 @01377

MACY11 27(667)

173244
173250
173052
173054
173256
173060
173062
173064
173066
{7307¢
173272
173274
173276
1731002
1731082

112722
125022
1051me
195632
125202
1054m2
105302
poe3g2
126302
16002
106202
126102
{@ssae
105792
a01377

13=FEB=T76

177777
ann34e

{3=FEB=76
ROM AREA 173020 =

naR377

11325 PAGE 2

TESTLS

11125 PAGE 3

173777

TEST2:

«ENABLE ABS

.11F NOF GONOGO, GONQOGO = 17320@

«$8TTL RQOM AREA 173000 = 173777

T Ittt e e e e e R e R R R S S A LAl Al L L
JeTHIS AREA QF ROM CONTAINS THE GO=-NOGO CPU

}*AND MEMORY TESTS

PR R R AARNAR R RN RN AR AR RN R RN R RN AR AR AN NN

3 GONOGO
,tttitiittiiititt*titit*tiittiiitttitiﬁitttttttIt'i
)#THE GO=NOGO CPU INSTRUCTION TEST1 THRU TEST6

p#N0 NOT MODIFY MEMORY
P AR AR R R R AR AN A A ANRRR AR R AR AR AR NN AN RA N RN RN RRR

T e e e R R R R L R AL L L
JRTESTLZ

PACHECK ALL SINGLE OPERAND INSTRUCTIONS

J*WITH DESTINATION MODE ZERO

PR AR RN RAR AN RARRR R R RARRRARAR AR RRNRARRAN AR RN NN

MOV ®177777,8P JINITIALIZE SP TO CAUSE A DOUBLE
7 BUS ERROR DN A TRAP

MOv #344,R0 JHIGHEST PRIORITY

MTPS RO JDISABLE INTERRUPTS
JSHOWN ARE THE CONTENTS OF THE REGISTER AND
$CONDITION CODES THAT APPEAR AFTER THE
JEXECUTION OF THE INSTRUCTION
? REG N2VC
)} weona= coawes

CLR Ry 1000000 2100

COM Ri 1177717 10021

NEG Ry 1oe00ey eeel

ROR Ry y100000 1000

ADC K1 1100001 1000

SEC )10g001 1001

ROL L 1o02003 no11

ASR Rl j1apeanl 2n11

SBC R 1000000 2100

ASL Ry 1200000 n102

INC R1 10208021 2000

DEC R 1200002 o102

BNE .

P AR AR R R R R AR AR AR RN AR NN RN N R AR R RN R R AR R RN R RN RN
IwTESTE:

JHCHECK ALL BYTE SINGLE OPERAND INSTRUCTIONS
?ewITH DESTINATION MODE ZERD

PR AR AR AR RN RN R PR AR AR R AR R AR R R AR RN NN R RN R AR RN

MOVR BYQAVSTT,R2 IBRARRA 1n0e
CLRR R2 Ji77400 2109
COoMm8 R2 1 771777 1021
SBcH R2 1177776 1000
INCA R2 1777 {000
NEGR Re 1177401 2na1
DECA R2 1177420 o191
Swah Re 1200377 1002
ASLR Re 1o02376 1201
RORB RQ 1200377 1710
ASRB R 1900377 1001
ROLB Re 1000377 10a1
ADCB Re 1000000 2101
TSTA R2 jeo0000 a100
BNE .

SH*3

sH ZG



+MAIN,
RM9uDQ

115
116
117
118
119
120
121
122
123
124
125§
126
127
128
129
130
131
132
133
134
135
136
137
138
139
{4
1414
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

«MAIN,
RM94Q02

158
159
160
164
162
163
164
165
166
167
168
169
170
174
172
173
174
175
176
177
178
179
180
18¢
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
2ee
203
204
205
206
207
208
209
210
21t

MACY11 27(667)

173104
173110
173112
173114
173116
173120
173122
173124
1731302
173134
173136
173140

173142
173146
173152
173152
173154
173156
173160
173164

-MACY11 27(667)

173166
173172
173176
173200
173224
173206
173210
173212
173214
173216
173220
173222
173224
173226
173230
173232
173234

173236
173242
173244
173246
173250
173252
173254
173256

173260

173264
173266
173270
173272
173274
173276
173300

13«FEB=76 11125
ROM AREA 173002 - 173777

@12702
m112014
pR2201
po137?
P63201
165201
pa420}
056201
p37201
gairmn
274101
pa1377

173264

AAP004
aneaas

212791 173152
QR02111
nearrT?
peel2l
700131
173160
200161
aenrT?

2020026

13-FEB=76 11:25
ROM AREA 173000 = {73777

173274
neaatTe

n12721
2AS767
100377
105767
221377
185721
201377
105711
100377
19574y
(129244
205721
120377
pAST1
ee1377
285744
100377

aaen70

2127014
112102
141102
131102
201377
151102
124102
21377

173300

20167 171522
173264
173264
IRRRAA
173270
{20000
200000
125377

PAGE 4

TEST3:

TEST4:

JMP1 3

JMP3:

PAGE S

TESTS:

TEST6!

T3DATAS
T3IDAT4R
TSDATAS

T6DATAS

.
¢

lQatiittititt'tntit"ttiittttitﬁtttittttttititiii*ﬁ
I#TEST3:

s#CHECK ALL SOURCE MODES FOR DOUBLE OPERAND

J*WORD INSTRUCTIONS WITH DESTINATION MODE ZERO
J*THE SOURCE MODE BEING EXECUTED 1S SHOWN AS
gu(SMX) IN THE COMMENTS
]ttli"t.tt"'itiiitttttttiiiiiiiiiittitii!iitiiiti

MOV #T3DATA,R2 JMOVE DATA ADDRESS 7O R2

MOV (R2),R1Y JMOVE TO (T3DATA) TO Ri, (SM{)
cMpP (R2) +,R1 JCHECK DATA, (SM2)

BNE . 7LOOP IF INCORRECT DATA

ADD #(R2)+,R1 JADD T3DATA TO Ri, (SM3)

SUR #=(R2),R\ JSUBTRACT T3ATA FROM Ri, (SMS)
BIC =(R2) R JCLEAR Rl BY NAND WITH ITSELF, (SM4)
Bls 4(R2) )R JINSERT ALL 1°S IN Ri, (8Me)
BIT 6 (R2),R1 JTEST ANY BITS SET, (SMT)

BEQ . JILOOP IF NOT

XOR R1,R1 JCLEAR R1 BY XOR WITH SELF

BNE . JLOOP IF NOT ZERO

lti‘tﬁﬁt'ttti*itttitittitiiiatitittiiiitii'tiiitti.
;#TESTUS

J#CHECK JUMP INSTRUCTION DESTINATION MODES - 1,3,6
J#«THE DESTINATION MODE BEING EXECUTED 1S SHOWN AS

3% (DMX) IN THE COMMENTS
’ﬁtiittiitittiitit'tiiwtilitttiitttii.t'ttttittih'tt

MOV #JMP1,R JLOAD ADDRESS FOR JUMP

JMP (R1) JJUMP TO JMPL, (DM1)

BR . JLOOP IF JUMP FAILS

cMP (R1)*,(R1)+ JADJUST POINTER FOR JMP3 ADORESS

JMP P(R1)+ 1GET ADDR OF ADDR FOR JUMP TO JMP3, (DM3)
JWORD  JMP3 JADDRESS MODE 3 JUMP

JMP 6(R1) JJUMP AHEAD BY 4 TO JMP6, (DM6)

BR . JLOOP IF JUMP FATILED

IR AN AR AN R AN R AR A AR R R R AN RN R RN TR RN NN R RN RN AR
JRTESTS:

pACHECK "TSTB" & "TST", DESTINATION MODES = {,2,4,6
$*THE DESTINATION MODE BEING EXECUTED IS SHOWN AS
f2(NDMX) FOR WORD OR (DMBX) FOR BYTE INSTRUCTIONS

PR AN AR RS AR AR RAR R R AR AR R R R NN RN RN AN R R A AR R R AR AR

MOV BTSDATA,RY JLOAD TEST DATA ADDRESS

TSY TSDATA 1SHOULD BE ino@pa, (DM6)

8PL . JLOOP IF NOT MINUS

TSTR TSDATA JSHOULD BE ZERO, (DMB6)

BNE . 1LOOP IF NOT ZERO

TSTR (RY)+ JTEST LOW ORDER BYTE = @, (DMB2)
8NE D 1LO0OP IF NOT ZERD

TSTR (R1) JTEST HI ORDER BYTE = 200, (DMBY)
8PL . 7LO0P IF NOT MINUS

TSTH =(R1) JTESY LOW ORDER BYTE = P, (DMBA)
BNE . JLOOP IF NOT ZERO

T8Y (R1)+ JTEST (TSDATA) = 100800, (DM?)
BPL . JLOOP IF NOT MINUS

78T (RY) JTESY (YSDATA+2) = 2, (DM1)

BNE . JLOOP IF NOT ZERO

ST =(R1) JTESY (TSDATA) = 100000, (DM4)
BPL . JLOOP IF NOT MINUS

PR AN RN R R AR N R AN RN R SR AN N R AR AR RN AR R AR RN RN AN,
J=TESTH?

J*CHECK BYTE DOURLE OPERAND INSTRUCTIONS WITH
J*DESTINATION MDDE 2ERO

TR AR R AN RN R A AR AN RN R R RN RN R R RN AR R AR AR N AR AR AN

MOV #T6DATA,RY JLOAD DATA ADDRESS
MOVB (R1)+,R2 J1LOAD 377 IN R2
Blce (R1),R2 JCOMPLEMENT BITS 0,3,5,7 IN R2
BITHA (R1),R2 JTEST BITS 9,3,5,7 s @
BNE . JLOOP IF SET
3§ 1:] (R1),R2 JSET BITS o,3,5,7
CMPR =(R1),R2 JTEST R2 = 377
BNE . JLOOP IF NOT EQUAL
JMP K8DS JGO TO KEYBOARD ROUTINE
+WORD TIDATA JWARNING = THIS DATA IS POSITION
+WORD  .T3DATA ' DEPENDANY, DO NOT INSERT DATA
«WORD 1rrrn ?  WITHIN THE L1IST
+«WORD T3DAT4
»WORD 190000
+ WORD ("]
+WORD 125377
1 [ ]
QN

S HES
SH # &
4
K
-~
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JHMAIN,
RM9420

213
214
215
216
217
218
219
220
eel
222
223
224
225
226
227
228
229
230
234
232
233
234
235
236
237
238
239
240
2044
242
243
244
248
246
249
248
249
250
251
252
253
254
255
25¢
257
258
259
260
261
262
263

JMAIN,
RM9420

265
266
267
268
269
e’e
274
ere
273
274
275
278
2”7
278
279
28p
281
282
283
284
285
286
287
288
289
29

MACY11 27(667)
ROM AREA {73000 = 173777

173302
173306
173312
173314
173316

173320
173324
173326
173330
173332
173338
173340
173342

173344
173346
173350
173354

173354
173360
173364
173366
173372

MACY11

173374
173420

. 173402

173404
173406
173410
173412
173414

173446
1713422
173424
173426
173432
173434

173436
173440
173442

ai12rne
216203
212213
24223
201046

2nsSp63
n12232
Re2243
164243
pasare
peS352
p44p23
201034

B12z23
025443
231382
aa1427

226213
116213
205623
P06163
gain2e

27(667)

13=FEB=Té

173436
enaoae

177778

177776

nannpe

poanane

177776

13«FEB=T76

11325

11:25

ROM AREA 173000 = {73777

@56232
pe63se
paeelse
poBes!
225552
205332
221252
agiear

B16243
pE5013
205113
p21362
201404
eoveue

177777
arASER
veeont

epoo0e

aQ0002

177776

PAGE 6

TEST?:

PAGE 7

TTERR:

T7D0ATA:

AN ~r
}t.tt*tttttiiitttttnﬁ**iiﬁ*iuﬁtnt**iittiittﬁt'uttt*t S H -# 7
JaTHE FOLLOWING CPU INSTRUCYION TESTS MONIFY MEMORY
poLOCATIONS S22 & 502 AS NOTED IN THE COMMENT FIELDS
l*tittt*ttitiatﬁtiittltQ*t*ttt**.*i*tti*!!ttitiitm.*
]Qattttttttﬁit*iﬁtiiiil*.*.tt'**!*tttt*itﬁit!iitt*t
FATEST7:
pRCHECK WORD INSTRUCTIONS WITH DESTINATION
J*MONES NOT ZEROD
I
$#CHECK "MOV® INSTRUCTION WITH DESTINATION MODES =1,2,3,4
T
paALL DESTINATION MODES ARE CHECKED & A LIST OF INSTRUCTIONS
$%AND DESTINATION MODES [IN PARENTHESIS] USED TO PERFORM
P#THIS CHECK IS GIVEN HERE FOR REFERENCE
I CLR(1,6),C0M(1),INC(7),DEC(S,S)

Ie NEG(4) ,A8R (1), ASL(5),ROR(3)
I ROL(6),SUB(1),BIT(6),BIC(2),BIS(3)
I*ititltt'tﬁttttttltitttii*ﬂ*t*t!t*tt'ﬁtt*ititttt*i
1 CONTENTS AFTER EXECUTION
J Spe
, woRwe
MoV BTTDATA,R2 JLOAD TEST DATA ADDRESS
MOV 2(R2),R3 JLOAD SQ@0 IN R3
MOV (R2)+,(R3) JWRITE =1 IN LOCATION 500 177177
CMP «(Re), (R3)+ JCHECK DATA
BNE TYERR JERROR, IF NOY EQUAL
CLR =3(R3) JICLEAR 5020 ageoQ0e
MoV (R2)+,#(R2)+ JLOAD =1 IN LOCATION 520 1777717
ADD (R2)+,=(R3) $ADD § TO LOCATION 500 a2anRe
SuB w(R2), (R3] $SUBTRACT 1 FROM LOCATION 500 117717
INC #=2(R2) $INCREMENT LOCAYION 500 pogeoe
DEC 0=(R2) 1DECREMENT LOCATION S0 1777717
BIC ={Re),(R3)+ JZERQ 500 BY COMPLEMENTING ALL BITS 222202
BNE TTERR JERROR, IF NOT ZERQ
H sa2
H wesese
MOV (R2)*, (R3)+ FLOAD =} INTO LOCATION 502 117117
NEG «(R3) JNEGATE LOCATION S02 agennt
BlY (R3},2(R2) JYEST FOR BIT 2 QN
BEQ TTERR JERROR, IF NOT SET
ASR (R3) $SHIFT RIGHT LOCATION 502 20232
MOVR 2(R2}, (R3] JLOAD +{ IN LOCATION 502 BR324
S8C (R3)+ JSUBTRACT CARRY(=3) FROM LOUaATIUN Sug PARGHGB
ROL -2(R3) JROTATE LEFY LOCATION 5062 RunAas
BNE TTERR JERROR, IF NOT ZERO
SHEB
! sae
H - nw
BIS 2(Re),P(R2)+ ISET BIT @ IN LOCATION Sa@@ 200001
ASL f=(K2) JSHIFY LEFY LOCATION S0P pRgoae
ROR 8 (R2)+ JRNTATE RIGHT LOCATION S00 neReR!l
SEC JSET CARRY
ADC #=(R2) JADD CARRY TO LOCATION 500 pRRna2
DEC #(Re)+ JDECREMENT LOCATION 500 fanant
cCMP (R2),0=(R2) JCAMPARE LNCATION S20Q TO +%
BNE TIERR JERROR, IF NOT EQUAL
; S50
H [P
MOV 2(R2),={R?) JLOAD +i{ IN LOCATION 5022 oonenl
CLR (R3) JCLEAR LOCATION S02 aRoopa
Com (R3) JCOMPLEMENT LOCATION 52¢ 177717
cmp (R3),=2(R2) JCOMPARE LOCATION 502 Y0 =}
BEDR TESTS JERROR, IF NOT EQUAL
HALT PHALT
PWARNING =
JTHE ORDER NF THIS DATA IS POSITION DEPENDANT
«WORD irrrry =i
«WORD aa04500 JDEFERREN ADDRESS
+ NORD naeany 1o
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JMAIN,
RM9400

292
293
294
29s
296
297
298
299
k11
324
3o
323
304
305
326
ey
328
329
310
3t
312
313
314
315
X6
317
318
319
3ee
3egy
322
3e3
3e4
325
326
327
328
3129
313p

MAIN,
RM9420

332
333
334
135
33¢
137
338
339
340
344
342
343
344
345
348
347
348
349
35m
354
352
353
354
355
356
357
358
359
360
361
362
363
364
368
366
367
368
369
370
374

MACYLL R27(667)
ROM AREA 173200 - 173777

173444
173446
173452
173454
173456
173460
173462
173464
173468
173472
173474
1735¢0
173502
173504
173506
17351

173512
173546
173522
173526
173530

211203
216213
{85013
125123
105632
105243
105452
105323
PRR3I63
196332
1eea7e
106243
106113
105523
121343
eolpa7

156252
{46223
136243
peiday
eerean

MACY1L 27(667)
ROM AREA 173009 = {73777

173532
173538
173540
173542
173544
17355¢
173552
173558
1735602
173564
173564
173572
173574

17357%¢
173600
173682
173604
173626
173612
173612
173616

173629
173622
173624

niaree
210326
pasTae
p11z2a3
2R43T
esa2nn
ee4772
agoeer
n227p4
e0ie20
een167
pas723
a2137a

e21e22
a01366
paon3
poeaaeo
ee57386
eA1362
g62746
gea2a7

17171717
173572
173606

13«FEB=76

177776

177777

1777718

177774
17777
177776

13=-FEB=76

173629

ppeade
penea?
173302
171214

neaaeee

11:2%

TESTYS8:

TBERRS

11125 PAGE 9

TESTS:

T9ERR:

KBJMP
JSRT:

JSRTP:

TJSRs

TJSRP?

PAGE 8

’it'#it*'iiQtti***ttitiiti'Qt'!t**iiitt*ii*titt*i**

FaTESTA:

JCHECK ALL BYTE DESTINATION MODES WHILE EXECUTING
JeALL BYTE INSTRUCTIONS FOR DESTINATION MODES NOT 1ERQ
J*DESTINATION MONDES FOR EACH BYTE INSTRUCTION IS
FSHOWN AS (DMBX) IN THE COMMENT FIELODS
}tﬁ*t*i*itt*iiiﬁtttwiit*tttﬁt!tit*ti*t-itiitﬁtttiti

MOV

MOV

CLRA
OMB
saes
INCB
NEGB
DECH
SWaB
LEIN
RORB
ASRB
ROLB
ADCB
cHpPR
BNE

BIsH
81CH
BITA
BEQ

HALT

(R2},R3
=2(R2), (R3]
(R3)

(R3)+
#(R2)+
-{F3)

b (R}
(R3)+

=3 {R3)
${R7)+
e=2{R2)
-(R3)

(R3)

(R3})+
(R3),=(R3)
TAERR

=4 (Re),0=(R2)
=2{R2),(R3)+
=2(R2),=(R3)
TESTY

JCONTENTS AFTER INSTRUCTION EXECUTION
;) 500 NZVC

] wmw—- - -

JLOAD 5@8@ INTO R3

1177177

1177420 (OMBL) oQian
1177777 (DMBR2) 20802
1177776 (DMB3) 10018
117777V (DMB4AY (00D
11774021 (DMBSY AD0D1
11774080 (OMB2) 2101
133377 (DMBs) 1020
jena3Te (DMB3) 1940
1009377 (DMBT) 1010
1922377 (OMB4) 1001
jaea377 (DMBL) 1021
jaenege (pMB2) Q121
japaeee (DMB4Y) 19t
§BR, IF LOCATION IS NOT ZERQ
1200377 (DMBS) 1981
janaeen (NMB82) 217t
1anace2 (DMBY) 2101

tBE, IF LOC, 582 18 25RO
JERRNR OCURREND IN TESTSE

,ti'titti.itﬁtiﬁiﬁititt*ttiit..t‘ititiﬁtti*it‘ii*ﬁl

INSTRUCTION WITH DESTINATION MODE = 7

AND THEN PC A8 THE LINKAGE REGISTER
PR AR RN RN AR R R R kN AN AR AN RN RN RN N AR AR N AR AN R AN RN

IxTESTO:

JwCHECK "J8R"
1=USE Ry

MOV #TISR,R2
MOV R3,SP

187 (SP)»

MOV (R2) RS
JSR R3,e2(H2)
HALT

JSR PC,#2(R2)
HALT

cMp $TEST7,R4
RNE MEM

JMp KBDS

TSY (R3)+

BNE T9ERR

CMp (SP), (R2)#
BNE T9ERR

RTS R3

HALT

T8T 8(SP)+
BNE T9ERR

ADD #2,=(SF)
RTS PC

+WORD 1111
+WORD JSR7Y
+WORD JSRTP

JINITIALIZE R2 WITH DATA ADDRESS
JSET SP = 520
JINCREMENT SP T0O Sp2
ISET Ry & (77777
JPERFORM JSR TO JSR7,
JJSR DID NOT WORK
JPERFORM JSR YO JSRTP
JJSR FAILED

JWAS IT A DIAG COMMAND
JBR YD MEM TEST IF BOOT COMMAND

JRESTARY KEYBOARD DISPATCH ROUTINE
JINCRTEMENT RETURN PASY HWALT AND

JBR IF A HALT WAS NOT IN THE RETURN LOCATION

(oM7)

JTEST FOR AN ALL {8 WORD ON THE STACK
JERRQR IF NOT

JRETURN

JPRTS" RETURN FAILED

-3JTEST THAY THE RETURN LOCATION IS A HALT

JERROR IF NOT ZERO
JINCREMENT RETURN ADDRESS PAST HALT
JRETURN

JWARNING =
JTHE ORDER OF THIS DATA 1S POSITION DEPENDANT

SH#9

SHZIO
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RM9420

373
374
3718
37¢
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
39¢
397
398
399
400
40y
402
403
404
425
426
407
408
409
41
411
412

JMAIN,
RM9400

414
315
816
417
818
419
420
a2y
a2
423
424
42%
a2s
427
428
429
alg
43¢
432
433
434
43%
436
437
438
%39
440
a6y
442
443
444
a4s
Prrs
aqy
348

MACY11 27(e67)
ROM AREA 173000 = 173777

173626
173632
173634
173636
173642

173642
173646
173652
173656
173660
173664

173666
1736702

173674
173676
173700
173704
173788

pasoee
12708
pospes
2187014
pop424

212705
e1c70e
aiarie
preT42
2127086
pe504%

g1a701
200167

g1erel
peR40aS
n22re4
PR1T3R
0001867

MACYL] 27(667)

173712
173714
173716
173720
173722
173724
173726
173730

173732
173733

MEMORY DIAGNOSTICS

o1eeae
#1022
20295
101775
p242a2
gajaae
210203
gaspan

220206
201372

13=FEBw76

217776

160000
neenpe
ane34

peasee

171284

173626
171332

{3=FEB=T6E

11125 PAGE 10

MEM?

MEMSIZ1

+SBTTL MEMORY DIAGNOSTICS

T it e e e e e T T R R SRR A A AT A R bl
) #MEMORY TEST? .
$aTHIS TEST CHECKS THE UPPER 4K OF MEMORY AND THEN
J*CHECKS THE REMAINDER OF THE MEMORY UP TO 28K
IR AN RN AARNRARA AR RN AR NANN R R NANRR RN R AR AR AR RE N

pRCHECK UPPER 4Kk QOF MEMORY

CLR
MOV
CLR
MOV
AR

§p
#17776,RS
R3

PC,R1
MEMDO

$STARTING ADDRESS FOR TEST
JUPPER BOUNDARY FOR 4K
JSET DATA = 0

ISUBROUTINE CALL
1GO WRITE MEMORY, (UPPER 4K)

J*NOW SIZE THE REMAINDER OF MEMORY

MOV
MOV
MOV
MOV
MoV
CLR

t*RESTORE TRAPS CATCHER

MOV
JMP

) *CHECK

MOV
BR

cMp
BED
JMP

{1125 PAGE 11}

MEMDO1
ADDRT:

CHECK:

MEMERA?

ADCONT:

#160008,R5
#6,R2
#3422, (R2)
PC,=(R2)
#5p2,8P

= (RS)

PC,RY
TRAPS

ISET MAX ADDRESS

$1SET POINTER FOR TIMEOUY

IKEEP PRIORITY AT 7

JSTORE PC FOR TIMEQUT TRAP

JRESET STACK POINTER

JCHECK FOR HIGHEST WRITABLE MEMORY

$SUBROUTINE CALL
JSET UP TRAP HALTS

REMAINDER OF MEMORY

PC,RY
MEMDO
#MEM, R4
KBJMP
BTSTP

JSUBROUTINE CALL

16O WRITE REMAINDER OF MEMORY
JWAS IT A DIAG COMMAND

$BR TO KEYBOARD ROUTINE IF YES
}G0 00 BOOT

AR AR AN A R R AN A AR R RN R NN AR A N RN R R AR AR AR NS R AR RR
)*SUBROUTINE TO WRITE, READ & VERIFY MEMORY

Ie

JeCALLING SEQUENCE

i
Jr
I
Ix
1
| 3]

SET R3sp

SEY SP TD LOW ADDRESS FOR VERIFICATION
SET RS YO HIGH ADDRESS FOR VERIFICATION

MOV PC,R1
BR MEMDO

y#SURROUTINE ONLY RETURNS IF NO ERROR IS DETVECTED

J1»THE CONTENTS OF R2 ARE LOST,

JxTHE TEST CONSISTS OF A MEMORY AODRESS & DATA STYORAGE TEST
PR Rk AR R R KRR AR AR R ARNAR N AR R AR AR R RN AN RN R AR NN

PR TN AR R AR R AR AR R AN RN AR AR N AR R RN A RN AN A AR AR AR RN
jeDUAL MEMORY ADDRESS TESTI

J*THIS TEST WRITES ALL MEMORY WITH ITS ADDRESS AND
J*THEN READS AND VERIFIES ALL MEMORY

FRRA AR RN R RN AR R RN RN RA NN R AR KRR AN RNAN RN RN RN

MOV
MOV
CMp
BLOS
CMpP
BEQ
MOV
HALT

CMpP

BNE

SP,R2
Rz,(RZJO
R2,RS
ADDRTY
-{na’pnz
ADCONT
R2,R3

R@,8P
CHECK

JCOPY STARTING ADDRESS

JSTORE ADDRESS AY ADODRESS

JFINISHED WITH ADDRESSES?

JND CONTINUE

JYES, CHECK DATA

JBR IF NO COMPARISION ERROR

§STORE EXPECTED DATA IN R3

JMEMORY ADDRESS ERROR, EXPECTED DATA IS IN R3
! BAD DATA IS POINTED TO BY ADDRESS IN R2
1 TYPE "P" TO CONTINUE TEST

JFINISHED CHECK?

§J8R IF NOT FINISHED

S H#H|I

sSH H2

@ &6 @ 0 0 0 0 o 0 o

o

()
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RM940Q

450
a5y
452
453
454
455
456
457
458
as9
a6
461
ae2
463
Y
aes
466
467
a6s
469
a7
a7y
are
a3
arg
a7s
476
ary
478
479
48¢
asy
a82
403

+MAIN,
RM9400

485
48s
487
488
489
499
491
492
493
494
49%
496
497
498
499
500
501
5@2
se3
504
115
506
587
sos
se9
5ie
Sit
Sieg
513
514
S$15
51¢
s17
s18
519
520
521
S22
523
524
528
S2é
527
528
529
530
$3%
532
53%
53a
%38
53¢
537

MACY1Y 27(667)

173736
17374¢
173742
173744
173746
173750
173752
173754

173756
173768
173762
173764
173766
173770
173772
173714

p10322
220205
184775
ae5103
p10342
p20312
pol140t
poopae

easi123
210312
ee5123
p282a6
P21367
easras
281361
ee2161

MACY11 27(667)

165002
1650204
165006

je5e412
{65014
165016
165020

165022
165226
165032
165032
165034

165236

165042
165044

165246
165050
165052
165054
165256
165060

165062
165064
165070

165074
165076
165100

165020

f12700
peoua?
212700

112002
212703
poRude
2e1374

Q13704
210723
aee42s
geniae
ee1774

p4a2re2

p12004
RL75S

p20220
221374
ees719
eoiate
p1evey
220445

g10704
apater
232ve4

po1day
goo114
peeiey

i!*FEB-’b
MEMORY DIAGNOSTICS

ponoR

13=-FEB=76
MEMORY DIAGNOSTICS

165734

165736

177562

p2gedse

200062
ppze0e

226176

11125 PAGE 12

PR AR R AR AR RN NARAR AR N A RN NN A NN R ANRAR IR R AR RN AN RN R RN
JaDATA STORAGE TEST:

J#THE STEPS OF THIS TEST AREl

Ie te FILL MEMORY WITH ZEROES

I 2, WALK AN ALL 1°S WORD THRU MEMORY & VERIFY EACH LOCATION

I» 3, FILL MEMORY WITH ONES

(A 4, WALK AN ALL 8*S WORD THRU MEMORY & VERIFY EACH LOCATION

t#RY PERFORMING THESE STEPS ALL BIT POSITIONS ARE CHECK FOR 9/1 STORAGE

J#AND THE SENSE AMPS ARE STRESSED IN SEMICONDUCTOR MEMORIES
T e e e R R R R S LR L Rl

11125

MEMT 3 MOV R3, (R2)+ JMOVE BACKGROUND DATA TO MEMORY
CMp R2,R5 JDONE?
BLOS MEMT tBR, IF MEMORY NOT FILLED
CoM R3 JCOMP, TEST DATA

WALKS MOV R3,~(R@) JLOAD TEST DATA IN MEMORY LOCATION ¢(R2 = 2)
CMP R3, (R2) JCHECK FOR CORRECT DATA
BEQ DCONT 18R, IF DATA GOOD

MEMERD: MALT JHALT, BAD DATA, EXPECTED DATA IS IN R3

! BAD DATA 18 POINTED TO BY ADDRESS IN R2
} YYPE "P" TO CONTINUE TESY

DCONT: COM R3 SCOMP, TESTY DATA TOD GET PREVIOUS BACKGROUND DATA
MOV R3, (R2) JRESYORE BACKGROUND DATA FOR PRESENT MEMORY LOCATION
coM R3 SJRESTORE TESY DATA FOR THIS PASS
cHP R2,SP $DONE?
BNE WALK 1BR, IF TEST 1S NOY COMPLETED FOR ENTIRE MEMORY
TSY R3 IDONE WALKING 1°S & D’S ? (2°S ARE DONE LAST)
BNE MEMT $1BR, IF WALKING @2°8 HAS NOT BEEN DONE
JMp 2(R1) JRETURN TO CALLER

PAGE 13

LSRTTL HOM AREA 165008 - 165777

+11IF NNF $BOOTS, $BOOTS=165000

I L R R E e R e R e R e
ITHIS AREA OF ROM CONTAINS THE KEYBOARD DISPATCH
J*ROUTINE AND THE LOADER PROGRAMS

PN AN kR AR R R R AR AR A AN R AR NI AR RN RN N AR R AR P AR NI AR NAN RN

»SBTTL

$8007S

KEYBUARD DISPATCH ROUTINE

PR AR RN R NN AN TR AN AR RN R RN PR RN AR RN ARk R RN NN
J*KEYBOARD DISPAYCH ROUTINE:

JaTHIS RUUTINE OUTPUTS THE PROMPY CHARACTERS AND
J2INTERPRETS AND EXECUTES THE COMMAND STRINGS

PN AR RN R RN R AN AR R R R NN R N TR AN AR SRR R Rk kR h

KBOQ: MgV #MSGD,RO JOUTPUTY => <2< F>

BR PRINT JBRANCH YO INDICATE A BAD COMMAND
KBDS: MOV *MSG,RQ JOUTPUT => <CR><| F><*"S$>»«<p>
PRINTt MOVB (RB)+,R2 JPRINT A CHARACTER

MOV PC,&3 1COPY PC FOR RETURN

BR PUTCHR JPRINY CHARACTER

BNE PRINT $8R IF MORE TO PRINT

MOV CRTKH,RY JCLEAR KEYBOARD RBUF
READ?S MOV PC,R3 1COPY PC FOR RETURN

BR GETCHR JGET AND ECHO CHAR

SWAB ¥ JROTATE CHAR

BEQ READ JBR IF 2ND CHAR NOT READ

BIC ¥BI1T7T5,13,R2 JCLEAR BITS S & 13 OF COMMAND

3 CALWAYS MAKES COMMAND UPPER CASE ASCII)

SEARCH: MOV (R@)+,R4 JCOPY =» FUNCTION ADDRESS
8ER KBDQ JIF END OF LISY, BR 8 PRINT«?»«<|F>
H TO INDICATE A BAD COMMAND
cMp R2, (RO)+ JSEARCH FOR MATCHING COMMAND
BNE SEARCH $BR IF NO MATCH MADE
TST (RA) 7IF RO IS 2ERD, THEN THE PRESENT COMMAND
BEG poIT H IS "OD"™ & TRAPS ARE NOT SEY UP
MOV PC,R} JCOPY PC FOR RETURN
BR GETNUM $1GET OPTIONAL VALUE FOR CMD
FINITIALIZE TRAPS
MOV PC,R1 JSUBROUTINE CALL
JMP TRAPS JGO SET TRAPS MALTS
BIT SBIT10,R4 JTEST BIY 10 YO DISTINGUISH A BOOY
$ADDRESS FROM A DIAGNOSTIC ADDRESS
BEQ BTCOMM $BR IF BOOY
DOITS JMp (Ra) JPERFORM DIAGNOSYIC OR "OD" COMMAND
BTCOMME JMP TESTY 1D0 DIAGNOSTIC (CPU & MEMORY) TESTS BEFORE BOOT
~ i * —
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539
sS40
sS4
$42
543
544
545
546
547
S48
549
$50
5S¢
552
553
554
555
556
557
558
559
560
561
562
563
L 1Y ]
56%
566
s67
b-1.1}
569
570
S7%
572
573
574
§7%
576
144
578
879
s80
584
582
583
584
585
Sée
587
11
589
590
591

JMAIN,
RM94020

593
594
595
596
59y
598
$99
600
601
602
603
e0a
605
606
607
628
609
610
611
612
613
614
615
616
617
618
619
s20
621
622
623
624
625
626
627
628
629
630
631
632

MACY1] 27(667)
KEYBOARD DISPATCH ROUTINE
SHHIS

165104
165110
165112
165114
165120
165124
165126
165132
165134
165140

165144
165146

1651502
165154
165160
165162
165164
165166
165173

MACY4}
GETCHR

165174
165176
165200
165202
165204
165210
165212
165216
165222
165224
165226
165230
165232
165234

165236
165240

105737
102375
105002
153702
105737
100375
110237
p22323
14ev02
000163

pes7el
o111t

aiares
giavrez
onsSp4e
e12e4e
pasrog
eoL374
0Boi61

27(667)
« GET &

2050020
pos5pee
210703
peavd@
128227
221755
1627022
pe2re2
103266
eee63a0
206300
p26300
250200
ooer60Q

o0Q000
000662

13=FEB=T6 11325 PAGE 14

+8BTTL GETCHR = GET & ECHO CHARACTER

TR RN RN R RN AR RRRARA AR AR AN RN AR AR AR AN AR w NN
p#SUBROUTINE TO READ & ECHO A CHARACTER

P*THE CHARACTER IS RETURNED IN R2

p*THE CALLING SEQUENCE ISt

[ K] MOV PC)R3

Ie BR GETCHR

7870 JUST OUTPUT A CHARACTER ENTER AT "PUTCHR"

IR RN RN AR R AR AR AR R AR RN R R R R PN R RN RN AR AR

177560 GETCHRI TSTB PRTKS JCHAR READY

BPL GETCHR 1BR IF NOT

CLRB R JCLEAR FOR TRANSFER
177562 B1sn e#TKB,R2 JTRANSFER CHAR
177564 PUTCHR1 TS8TB O8TPS JPRINTER READY

BPL PUTCHR JBR IF NOT
177566 Move R2,P#TPB JPRINT CHAR

CMP (R3)+, (R3)+ JINDEX POINTER TO BR + 4
a00200 BICSB p20v,R2 JCLEAR PARITY BIT
177776 JMP =2(R3) JRETURN TO BR + 2

PR AR KRR AR AR R AN C N R A AR AR AN AR AR AR R R RN R R AN KRR RN
1*RETURN INSTRUCYIONS FOR SUBROUTINES ENTERED BY

1. MOV PC,R1
). BR - AXXXX
;’*Ett!ttﬁ‘ttltﬁtiﬁtil'*l*'**it**!ilﬁtﬁii&!itittttt
XIRTNI TST (R1)+ JSET POINTER TO RTN TO BRANCH+2
JMP {R1) TRETURN

PEARARALG &R AR ki vk sk e e R e e
JwSUBROUTINE TO SET UP TRAP & DEVICE INTERRUPT HALTS

2]

I+ CALLING SEQUENCE
[ X MOV PC,R1
e JMP  TRAPS
1

p#THE CONTENTS OF R2 IS LOSY, R2 RETURNS WITH ZERO

f'&ﬁﬂ’ﬁ&‘.‘ﬂtat**itA‘.’*‘ﬁliiiiﬁ*!’iﬁﬁﬁ*wk*iﬁﬁi‘:ﬁtitﬁittit&*'ﬁi

aras5ee TRAFST MOV ®500,8P JINITIALIZE STACK POINTER
00420 MOV $490,R2 FJPOQINT RE TO THE TOP OF THE VECTUR ARCA
TCOMT: CLR =(RR) JPUT HalLT IN LOCATION AFTER TRAP viliOR
MOV R2,=(Re) JPOINT TRAP VECTOR TO HALT
TSY rRe 317 R230 TRAPS ARE ALL DONE
BNE TCONT JBR IF NOUT DONE
p00Ca4 JMP 4{R1) JRETURN TO CALLER

13=FEB=76 {1:25 PAGE 15

ECHO CHARACTER SH¥ b

+SBTTL GETNUM « GET OCTAL NUMBER INTO RO

PR AN AR R R R R RN Rk RN R AR R AR KR RN AR RN R KA R R A AR RN R AN R AN
P*THIS SUBROUTINE READS A CHARACTER, VERIFIES THAT IT
J*1S A VALID OCTAL NUMBER, AND STORES IT IN RO

J*«THE CALLING SEQUENCE IS:

e MOV PC,RY

i BR GETNUM

JaTHE CONTENTS OF R2 & R3 ARE LOST

PR R AN R AR AR AR AR RN R AR R AN AR RN R R R AR R AR AR RN AR RN RN

GETNUM:Z CLR RO JINITIALIZE RESULT
283 CLR R2 JCLEAR FOR BYTE XFER
Mov PC,R3 P)COPY PC FOR RETURN
BR GETCHR JGET & ECHO CHAR
pepe1sS CMPB R2,#CR JTERMINATED VIA CR?
BEQ X{RTN JRETURN IF SO
(1212 4] sus $°8,Re JCHECK FDR OCTIT
pooole ADD #’8='0,R2 ’ "
BCe K80Q JBR IF NOT
ASL RO JMAKE RDOM FOR IT IN RESULT
ASL R@ [] "
ASL R@ ] "
81s R@,R0O JPUT IT IN RESULT
B8R 2s
«SBTTL 00D « HALTY FOR MICRO=ODT FUNCTIONS

F RN R RN R RN AR RN R R AN R R R R AN NN R AN N R AR RN RN
J*HALT FOR ODY OPERATIONS

JeMIT "P"™ TU RETURN TOD KEYBOARD DISPATCH ROUTINE
J*PROVIDED PC("R7") IS UNALTERED

J R R RN R AR RN AR R AN R AR AR AR AR AR AR AR i &

oD HALT JLET THE MICRO=-CODE TAKE OVER
BR K8DS SJRETURN TO KEYBOARD DISPLAY ROUTINE

[T
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634
635
636
637
638
639
64¢
6414
642
643
64g
64%
646
647
648
. 649
652
651
652
653
654
655
656
657
658
659
669
661
662

LMAIN,
RM9400

664
665
666
667
668
669
670
674
672
673
674
67S
676
(244
678
679
682
684
682
683
684
685
686
687
688
689
690
691
692
693
694
6958
696
697
698
699
Teo
04
H
Tes
704
105
106
107
728
709
12
T
T2
713
714
715
T16
747

MACYL11 27(667)
= HALT FOR MICRO»ODY FUNCTIONS

oD

165242

165244
165250
165254

1652%6

165260
165262

MACYL] 27(667)

Rxvit

165264
165266
165272
165271
165272

165274
165276
165300
165302
165304
165306
165310
165312
168314
165316
165320
165324
165326
165330

165332
165334
165336
165340
165342
165344
165346
1653%2
165354

165356
165369

165366
165379
165372
165374
1654¢2
165424

{13=FEB=76

1112% PAGE 16

PR AN AR NN NAR A AAR RN AR RN R R AR AR RN AN R AR AR RN R A AR
J*STARTING LOCATION FOR DOING BDOT WITHOUT DIAGNOSTICS
pJu BEFORE STARTING, LOAD?

I
j.

R4 = ADDRESS OF BOOT ROUTINE
RS » HIGHEST AVAILABLE MEMORY LOCATION

(RS=ONLY REQUIRED FOR ABSOLUTE LOADER)
!QOOOT OEFAULTS TO UNITY ZERD AT THIS ENTRY POINT
T I T e R R T R R R T L L)

JDEFAULT TO UNIT ZERO

AR AR R R R AN ANR AR AN AR AR AN R R RN R AR AN R AR AN
J*NORMAL BDOT ENTRY AFTER PERFORMING DIAGNOSTICS
PR AR N AR AR NN A RN A N AR R RN AR AR AN SRR AR RN R AR RRRRARRANN

BG,R3
#KBDS, (R3)
(RG)+,RY

RS, 8P

(R4)

RXV1L

JSET TIMEQUT VECTOR TO RETURN TO

] KEYBOARD DISPATCH ROUTINE

JCOPY COMMAND STATUS REG &

JPOINT R4 YO BEGINNING OF BOOT ROUTINE
JSET YO TOP OF MEMORY

} [THE MEMORY TEST LEAVES RS POINTING
’ TO THE TOP OF MEMORY]

)PERFORM BOOT

» FLOPPY DISK BOOTSTRAP

IR R AR AR AR RN RN AR RN AN RARRAA AR RN AR AR R AR RN RN
F*YHIS ROUTINE PERFORMS A BOOT FROM THE RXA1 FLOPPY DRIVE
P*UPON ENTERING THIS ROUTINE ¢

Re = DEVICE NUMBER

Ri = COMMAND/STATUS REGISTER ADDRESS

J=ENTRY I8 MADE AT (RXi1 + 2)
JeTHE CONTENTS OF R2,R3,R4 ARE LOST
IR AN N AR AR AN R AR AN AN R AR AR AR AR AR AR RN RN RN R R AN RN

+ENABLE LSB

se5000 8007 CLR
212703 peeros BYSTP: . MOV
212713 1650086 MOV
e1a4e1 MoV
pLasas MOV
20005 RESETY
pRAi14 JMp
13=FEB=76 11:25 PAGE 317
« FLOPPY DISK BOOTSTRAP
«SBTTL
I
je
IR
177170 RX113 «WORD
pi27]4 MOV
267 oBYTE
247 +BYTE
131700 BITR
seiony ANE
gee3aq SWAB
pasene 128: CLR
1857114 12182 578
peipos BNE
pes2a2 INC
easra2 TSY
Po1373 BNE
2000an MHALT
PP0sSe BR
212703 ropoo3s 138: MOV
pooes! SEC
110414 1492 MOVA
141724 BIce
31104 1631 BIT
221776 REQ
120414 BMI
1234025 BCS
131104 BITE
18113 B BPL
116123 Qpaee02 MOvVe
P00TeY B8R
pe6203 183: ASR
103363 BCC
112764 00PQEAI1 QOQ2Re MOVE
[-I:] 2L 3} B8R
posray 2083 TSTY
120522 aMY
122737 p0o0240 D0OPRRBQ cMPe
eo111é BNE
pesSagY CLR
3 W

RXCS

(PC)+,R4
2oeld4nlaniell
eooldoiaalel!
(PC),RO

128
R4
Re
(RE)
138
R2
Re
12195

KBJMP2
83,R3

R4, (RY1)
(PCJ),RY

(R1),R4

168

203

188

(R1),R4

208
2(R1),(R3)+
168

R3

148
#1,2(R1)

163
(R1)*
BTERR
#240,000
BTERR

PC

JRX11 CONTROL/STATUS REGISTER
JCOPY COMMAND/STATUS BITS

JTR, DONE, UNIT §, READ, GO

$ TR, DONE, UNIT @, READ, GO

JWHICH UNIT?

1LOW BYTE OF NEXY MUSTY BE 00 200 001
JBR IF UNIT {, R4 IS DK

JSELECT UNIT @, MDVE WIGHW BYTE Y0 LOw
JCLEAR TIMING REGISTER

$7TR* OR ’DONE’ SET?

JBR IF DONE

JINCREMENT TIMING COUNTER

JTHIS IS YO INCREASE THE TIME OF LOOP
JBR IF TIME HAS NOT EXPIRED

JHALT, "DONE"™ NOT SET ==> TIMEQUT
JRETURN TO XKEYBOARD DISPATCH ROUTINE("S")
JSET READ SEQUENCING BITS

JSEY FOR READ SEGQUENCE

JCOMMANDS "READ™ THEN "EMPTY BUFFER"
JCHANGE "READ(&)" TO "EMPTY BUFFER(2)"
JLOW BYTE OF NEXT MUST BE @X 2p0 ie@
J?ERR’, *TR’, OR ’DONE’ SET?

}BR IP BOOT ERROR

18R IF READ SEQUENCE

1’TR’ OR *DONE’ SET?

JDONE, GO TEST FOR 240 AT @
JSTORE DATA

JGO WAIT FOR *TR’ OR "DONE’
JREAD COMMAND SEQUENCES

t 18T « R3Imy, CARRY =i

} 2ND « R3sB, CARRYs}

! 3RD « R3a8, CARRYs0

J3RD TIME LOAD EMPTY BUFFER COMMAND
} 18Y TIME LOAD SECYOR * |
! 2ND TIME LOAD TRACK # |
JCONTINUE READ SEQUENCE
JANY ERRORS?

)BR IF ERROR

1240 MUSTY BE AT ZERO

1BR IF ERROR

!START SECONDARY BOOT

SHHE|7

SH I3
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WMAIN,
RM94R0

718
749
720

JMAIN,
RM94EQ

r22
r23
Y24
725
126
Ter
728
729
130
731
132
733
134
738
736
737
738
739
T40
744
742
743
T44
748
T46
747
748
749
75¢
75¢
1S2
753
754
755
756
757
758
159
788
143}
762
783
7638
763
766

MACY11 27(e6T)
e FLOPPY DISK BOOTSTRAP

Rxvil

MACYiL 27(667)
e ABSOLUTE BINARY LOADER «= V2074

ABSLOR

165408
165440

165412
165444
165416
165420
165422
165424

165426
165430

1778602
Q20000

ee04@2
177560
posSoad
pgesree
perael
o1e004

212116
211646

13»FEB=T6 11325 PAGE {7e{

SHHEIG

{3=FEB=T6 11:25 PAGE 8

AR?

ALS

DEVNUMI

ABSL:
L.LOADS

N’
.DSABLE LS8
JSBTTL ABSLDR = ABSOLUTE BINARY LOADER == V@@T7a SHE2D
NN A R R R AR R A AR RN AR R AR SRR AR AR AR R AR AKRRRE R EARRS
s
1*  INPUT FORMAT ==
T FRAME -y 221
1 -2 00
T =3 BYTE COUNT = LOWER ORDER
’e <4  BYTE COUNT = HIGHER ORDER
1 =5  LOAD ADDRESS = LOWER ORDER
1 =6 LOAD ADDRESS = HIGHER ORDER
I» ’ DATA
’e . PLACED
te B HERE
(2] CKSM = | AST FRAME CONTAINS THE CHECKSUM
I
J» IF THE BYTE COUNT IS EQUAL TO 6, THE LOAD ADORESS
f+# SPECIFIED WILL BE CONSIDERED TO BE THE DESIRED JUMP
)*  ADDRESS, IF THIS ADDRESS IS ODD, THE LOADER WILL HALT,
T
12 ]
J* IF THE BYTE COUNT IS » 6, DATA WILL BE LOADED INTQ MEMORY,
1o
)& PROGRAMMING CONSIDERATIONS AND CAUTIONS & THE TOP THREE WORDS
J* OF MEMORY ARE USED FOR THE LOADER SP STACK
I
JeALL GENERAL REGISTERS ARE USED
F R NN R R AR R AN AN AR R R A A I T A R AN N VR U AR R F AN RS S m R AR WS
JWORD  TKS JOL11 COMMAND STATUS REGISTER
HALT JENTER SWR SETTINGS INTO R4 USING MICROQDT
! THEN TYPE "P" T0 PROCEED
BR DEVNUM JBR TO CHECK FOR OPTIONAL CSR
JWORD TS JOL11 COMMAND STATUS REGISTER
CLR R4 JPSEUDC SWITCH REGISTER CLEARED
TST RQ JCHECK FOR OPTIONAL CSR
BEQ ABSL 1IF NONE, GO TO ABSOLUTE LOADER WITH R{sCSRei77560
MOV RQ,R1 $LOAD OPYIONAL CSR INTO R

JaMEMORY SIZE « THE "BTSYP" ROUTINE HAS ALREADY POINTED SP TO
$«THE MIGHESY WRITABLE MEMORY ADORESS

MOV Ry, {SP) j=> READER CSR
MOV (SP),=(8P) FMAKE 2 COPIES FOR L.READ

wh

~

-—

a B e »
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768
169
170
174
172
173
174
175
176
1
778
179
180
784
v82
783
184
78%
186
787
788
789
190
7914
792
793
7194
79%
79¢
797
798
799
soe
801
802
8¢3
804
825
806
807
808
.1-L]
810
814
812
813
814
815
81¢

SMAIN,
RM9429

818
819
82
82y
822
823
424
82%
826
827
828
829
83p
831
832
833
834
835
836
837y
838
839
84p
84y
842
843
844
845
84e
84y
848
849
850
851
8S2
853
854
855
85¢
857
858
859
860
864
862
863
864
865
366
867
868
869
872
8714

MACY11 27(667)

ABSLOR

165432
168436
165442

165442
165444
165446
16545
165452
1654%4
165456

163460
165462
165064
165466
165470

168472
165476
165500
165504
165510
165512
165516
1635290

165522
165524
165526
165532
165532
165534
165536
165540

MACY LY
ABSLOR

165542
165546
165559
165552
165554
165560
165564
165566
165570

165572
165574
165576
165600
165602
165604

165626
165612
165614
165616
165620
165622
i65624
165626
165630
165632
165634

165636
{65640
165642
165644

212708
[-1.L] I}
218440

oebe1e
103402
205016
poR4aR3
226316
a2ie0s
218116

05200
224715
105303
pO1374
204715

2R4aTeY
210402
1134 -H
p22ree
001436
Bo4ve7
pelens
glo4ol

204715
geaoes
{e57a0
BALTS3
eooeee
2O0TS51
118321
ggerre

27(e67)

13=FEBeTH

165%42

apears

177774
peeee

apoasq

13~FEB=T76

11:25 PAGE 19
» ABSOLUYE BINARY LOADER == VBQTA

« ABSOLUTE BINARY LDADER == VQR74A

p16603
105213
{05713
1003746
116323
242703
peg3oR
eps3a2
noez2a7

204715
210304
20471s
p2e323
@50304
sge2a7

pR4Te?
@B4aris
125700
001345
oR6204
103002
edeQae
pagYRa
ee63es
261604
poat14

foeane

LTI LE]
177400

177760

20574}
11102
goeoee

002167 177136

L.LD11 MOV  ®L.READ,L,PTR  7=> READ ROUTINE SsHEZI
ELR  L,ADR JCLEAR THE ROAD ADDRESS
LoLDiBT MOV R4, = (8P) JPICK UP THE CONTENT OF
JTHE SOFTWARE SWITCH REGISTER
ROR esp JCHECK RELOCATION FACTOR
8Cs  L,LDIC JJUMP IF SOME RELOCATION NEEDED
CLR L1 14 JUSE ADDRESS SPECIFIED ON THE TAPE
BR LoL02 160 DO LOAD
LoLDICE ASL e3P JICHECK FOR NON=ZERO
BNE L.bLD2 $}JUMP IF LOAD ADDRESS SPECIFIED
Mov LoADR,#SP JOTHERWISE CONTINUE LOADING FROM LAST LOAD
J# LOOK FOR THE BEGINNING OF A BLOCK
LekD21 CLR  L,CKSM PINITIALIZE CHECKSUM
JSR  PC,eL,PTR JREAD A FRAME
DECB  L,BYT JCHECK FOR +1 (START OF A BLOCK)
BNE Le.lD2 JLOOP UNTIL +1 IS FOUND
JSR  PC,OLPTR JIREAD ANOTHER FRAME
I
J* INPUT AND SAVE BYTE COUNT, IF BYTE COUNT I8 EGUAL TO 6
t* GO YO PROCEED JUMP
I
JSR PC,L.GHRD 1GET FULL BYTE COUNT
MOV Ra,L.BC '
ADD  #ed,L.BC JSUBTRACT 4 YO MAKE BYTE COUNT CORRECT
cMp #2,L.8C JWAS BYTE COUNY EQUAL TO 67
BEQ LeJMP 1JUMP IF NO DATA (E,.G, = JUMP BLOCK)
JSR PCsLo«GWRD JGEY LOAD ADDRESS
ADD #SP,Ra JGENERATE ACTUAL AODRESS
MOV R4,L.ADR JAND PUT IT INTO THE PROPER CELL
T
j* READ IN REMAINDER OF DATA
J* IF THE LOADER HALTS AT L,BAD, A CHECKSUM ERROR
J* HAS OCCURED, R3 WILL CONTAIN THE EXPECTED CHECKSUM,
Je AND R@ WILL CONTAIN THE DEVIATION FROM THE EXPECTED
J» CHECKSUM,
).
L.LD3: JSR PC,#L,PTR JREAD A FRAME
BGE L.LD4 JBRANCH IF MORE DATA REMAINS
TSTB L,EKSM $1F CHECKSUM 1S
BEQ L.lb2 JCORRECT, TYHEN CONTINUE
LBADS  HALY PCHECKSUM ERROR
BR LalD2 JPRESS CONTINUE T0 IGNORE CHECKSLM
L LD4: MOVB LeBYT,(LoADR)+ [JSTDRE 8 BITS AT A TIME
BR L.L03 ] THE RE=LOOP
11325 PAGE 20
. sSHZ22
}» INPUT A FRAME, DECREMENT BYYE COUNT, AND ACCUMULATE CHECKSUM
I
L.READ: MOV 6(SP),L.BYT JDEVICE ADDRESS TO L .BYT
INCB oL.BYY JSELECT READER
L.R1S TSTB L.BYY JDONE?
BPL. L.R1 IND
MOVS 2{(L.BYT),L.BYYT JGET CHARACTER
8Ic #177400,L,8Y7 JCLEAR GARBAGE BITS
ADD LeBYT,L,CKSH FADD TO CHECKSUM
DEC L.BC JOECREMENT BYTE COUNT BY ONE
RTS PC
i
o ASSEMBLE ONE FULL WORD OF DATA
I
L.GWRDE JSR PC,#L.PTR JGET ONE CHARACYTER
MOV L,BYT,R4 JSAVE R3 IN TEMPORARY
JSR  PC,eL.PTR TGET ANOTHER FRAME
SWAB L.BYT JPLACE ANDTHER FRAME
BIS L.BYT,R4 JASSEMBLE BOTHM FRAMES INTO A COMPLETE WORD
RYS PC JRETURN
1 2]
}» CHECK CORRECTNESS OF JUMP ADDRESS
t* HALY IF ADDRESS IS ODD, JUMP YO PROGRAM IF ADDRESS IS EVEN
1
L,JMPS JSR PCyLoGWRD IGET POSSIBLE TRANSFER ADDRESS
ISR PC,eL.PTR JGET CMECKSUM
TS$TH L.CKSM 711IF INCORRECT
BNE L+BAD 3 GO YO CHECKSUM HALT ADDRESS
ASR R4 JGET LOW ORDER BIT
BCC  L.JMPL }SKIP IF ADDRESS IS EVEN
HALY JOTHERWISE HALY
BR L.lU1B JRETURN TO STARY OF LOADING LOGOP
LeJMPL: ASL R4 JRESYORE REGISTER
ADD o8P, R
NP eRa JJUMP TO USER
FRRAARA R RN R TR A AN AR R AR R A AR AR AN R AAN R AN A NRN AN AN AR AN d
1*«BGOT ERROR?
f*A HALT MERE INDICATES A BOOY ERROR HWAS OCCURRED
in
J*HIT *P" TO RETURN TO THE KEYBOARD ROUTINE,
J* PROVIDED THE PC IS UNALTERED
IR 33323 0222332230822 32382232222 F28223232228223.]
BTERRLI TST = (R1) JPOINT R1 AT ERROR REGISTER FOR RK11
BYERR: MOV (R1),R2 JMOVE CONTENTS OF ERROR REG 10 R2
HALT
KBJMP21 JMP KBDS$ JRETURN TD KEYBOARD DISPLAY ROUTINE
1Y ~ * v N


http:11&39.13
http:L.RUD,L.PT

o & o o o o

e & 6 o © o % o

-

v

k_/:

MAIN,
RM940R

873
874
ars
876
ary
878
87s
.1.1]
881
a8
1.3
884
.11
[.1.TY
1.}
838
889
892
894
892
893
894

ne
‘-

WMAIN,
RM9420

897
898
899
%292
Q1
9g2
923
9eu
@S
926
£1: 24
28
989
910
911
912
913
914
91S

MACYL1 27(667)
e ABSOLUTE BINARY LOADER == v@R27A

ABSLDR

165650
165652
165656
165662
165662
165666
165678
165672

177404
252720
gon3ee
183376
212g6!
2085000
262700

-~ s -
wuewUw

MACYiLl 27{e67)

RK{1

165674
165704
165724
165710
165712
165714
165716
165722
165722
165724
165726
165730
165732

v DISK

212761
pieatt
225003
{08714
10240258
225203
2os793
oe1373
egagae
eoRT4Y
pesTYI
joarde
pasna?

13«FEBa76

feee12

220006
paaags

13»FEB=T0

DRIVE BOOTSTRAP

177008

aga0ge

i1:és

RKL::
28

DSKRD:

11128 PAGE 2!

W SBYTL

+ENABLE LSB

RKil

= DISK DRIVE BOOTSTRAP

PR AR N RN A AR AT FANERAR AN R AN N AR AN NN RN AN R AN AN
JxTHIS ROUTINE PERFORMS A BOOT FROM THE RK@S DISK DRIVE
J*UPON ENTERING THE ROUTINE:

RO = DEVICE NUMBER

Ri » COMMAND/STATUS REGISTER ADNRESS

I
1
I

JRENYRY I8 MADE AT

(RK11 ¢ 2)

I#THE CONTENTS OF R3 IS LOST
PRk kAR RS R RN RN A RNARAR R AR R R AR TR AR R AR SRR AN I ANRIARRAR

+WORD
BIS
ASL
acc
MOV
CLR
ADD
BR

FAGE &2

OTHER:

TDONE:

DONE

MOV
MOV
CLR
T8t8
BMI
INC
T8y
BNE
HALT

TsY
BMI
CLRr

RKCS
#10,R0

Ro

28
R2,6(R1)
RO

¥5,RU
OYRER

8=256,%2,2(R1)
R3, (K1)

R3

(Ri)

DONE

KBJMP2
(RY)
BTERRY
PC

«0SABLE LSB

$=> CONTROL/STATUS REG,

JSHIFT UNIT # TO BITS 15 ~ 13
"

) .

JIMOVE IN TO RKD& REG,

JCLEAR UNIT #

1LOAD DISK READ COMM

JUNNECESSARY INSTRUCTION

1LOAD WORD COUNT OR BYTE COUNT

JLOAD READ FUNCTION & GO

JCLEAR REG FOR TIMING INTERFACE TVIAEOUT
ITESYT FOR DONE

1BR IF DONE

P INCREMENT COUNTER

JTHIS IS TO INCREASE TIME OF LOOP

JTEST FOR TIMEOUTY

THALT, "DONE" NOT SET ==» TIMEOUT
JRETURN TO XKEYBOARD DISPATCH ROUTINE("S")
JERRORS ?

JBR IF ERROR

JSTART SECONDARY BOOT

SHE22

sH¥24
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«MAIN, MACYL1 27(66T)

RMI4Rp RK11l - DISK
917
918
919
920
921
922 165734 Q005077
923 165736 poSei1s
824
928
926
927
928
929
93p 165742 $173626
93y 1685744 46530
932 165746 165406
933 (65750 051101
934
935 {65752 (65414
936 165754 Q46101
937 165756 165264
938 165762 054104
939
942 165762 165650
941 165764 Q45504
942
943 165766 173302
944 165770 41532
94S 165772 165236
946 165774 @421t
947
948
949 168776 Q02000
950
95¢ [.1-1"1-1"

SMAIN, MACYL! 27(667)

RM94B@ SYMBOL TABLE

ABSL 165426

AR 165426

BOOT 165242

BYSTP 165244

DCONT 173756

DSKRD 165670

JMPY 173152

KBDGQ 165200

LF s poQRie

L.BYT sypocpas

L.JMP{ 165630

L.LD2 165460

L.PTR =xg@o0as

MEMDO 173712

MEMT 173736

OTHER 165676

PUTCHR 165120

RXCS = 177170

Re sxopgoe:

SEARCH {65042

TEST1 173220

TESTS 173166

TESTS 173532

TKS = 177560

TIDATA 173264

TIDATA 173438

WALK 173746

ERRORS DETECTED: @

13=FEB~TE
DRIVE BOOTSTRAFP

*M94p0 , M940PQaRM4RQ/DSIERFT
RUN=TIME: 3 ¢ @ SECONDS

CORE USED1

ax

peen4d
13-FEB=76 11125
ADCONT 173732
BITI® = 202000
BTCOMM 165100
CHECK 173722
DEVNUM 165420
GETCHR 165104
JMP3 173160
KBDS 165006
L.ADR ax0o@00%
L.CKSMax200000
L.LD! 165432
L.LD3 185522
L,READ 165542
MEMERA 173730
MSG 165736
PC =X2202007
READ 165026
RX1Y 165264
R3 =X 000003
SP =X000006
TESTR 173244
YESTe 173236
TISR 173620
TPB % 177566
TIDATG 173270
TIERR 173434
X{RTN 165144
> v

11:25 PAGE 23

FARRRRNR R RT RN AR RARN AR ARRR IR RA RN AR RN AR NN NN
Ja0UTPUT PROMPT STRINGS
PN AR AN AN RN AR AN AR RN AN RN N AR A RN R RN R RN I

S HH2S

MSGQ? LASCII <«<’7><|F> JERRONEDUS COMMAND INDICATOR
M8G1 LASCII <CR><LF><*$><@> JREADY PROMPT OUTPUT
'.ttt**t*ttkt**tttittit*t&w*it!ttttﬁl*ihi**itt*'**t
JaCOMMAND DEFINITION TABLE
'i*titttﬁﬁtiitt*ittt*tt*tiittittttttti‘tttittitiit*
CTABLE! MEM
+ASCII /XM/ JCOMMAND TO DO JUST MEMORY TESY
AR
«ASCI1 /AR/ $COMMAND TO DD CPU & MEMORY TESTS AND
JTHE ABSOLUTE LOADER WITH A RELOCATABLE PROGRAM
AL
JASCII /AL/ JSAME COMMAND AS "AR",EXCEPT NO RELOCATION DESIRED
RY11¢
+ASCIY /0X/ PSAME AS MARY,EXCEPY THE FLOPPY BOOT IS
JEXECUTED IN PLACE OF THE ABSOLUTE LOADER
RK11
2ASCII /DK/ JSAME AS "AR", EXCEPT THE DISK DRIVE B0OT
718 EXECUTED IN PLACE OF THE ABSOLUTE LOADER
TEST?
+ASCIT /XC/ JCOMMAND TO DO JUST THE CPU TEST
+h]
+ASCII /QD/ JCOMMAND TO HALT FOR ODT OPERATION
JWARNING =
JTHE "OD" COMMAND MUST BE THE LAST COMMAND IN THE LIST
2 JINDICATION OF END OF TABLE
+END
PAGE 23«
ADORT 173714 AL 165414
BITIS = 120000 BITS,is Q200240 S Hﬁ 2—6
BTERR 165640 BTERRY 165636
CR s 22R¢1S CTABLE 165742
DO1TY 165876 DONE 165726
GETNUM 165174 GONOGOs= {73080
JSRY 17357¢ JSRYP 173626
KBJMP 173566 KBJMP2 165644
L+RAD 165532 L.BC s=X2paoee
L+GWRD 165572 LsJMP 1656026
L.LD1B 165442 L.LDIC 165452
LelLDY 165536 L.LOAD 165430
LR 168552 MEM 173626
MEMERD 173754 MEMSIZ {73642
MSGQ 165734 00 165236
PCCS = 177550 PRINT 165812
RKCS = 177404 RK11 165650
RO sX0200022 Ri =X000021
R4 =%02a004 RS 31 -1.I.I.L
TCONT 165160 TOONE 165710
TESTS 173104 TEST4 173142
TEST? 173302 TESTS 173444
TJSRP 173624 TKB s 177562
TPS 8 177564 TRAPS 165150
TSDATA 173274 TEDATA 173300
TBERR 173530 T9ERR 173556
$800TSs 165000 N s {66000


http:000001.11
http:cCR.cL~.c'S.c0

DIGITALEQUIPMEXNT CORPORATION f QUANTITY /VARIATION
MAYNARD , MASSACHUSETTS ( i | T 1 | '
PARTS LIST |
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