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1]
L3
L1
L2
X3
X3
4
s
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%6
7
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13
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100000
220040
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ILINE FEED
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1730848
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173848
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MACY11 27(667)

173048
173050
173032
1730%¢
173856
173260
173062
173068
173066
173078
173072
173074
173676
1751880
173102

173000

ej12ves 17T7YYMY

912700 0NRE3aAe
106420

seseel
pesiel
(L ET]
06001
sesset
008264
stei21
206201
se3em
o06301
posael
oes3ay
821377

13«FEB=TS

13«FEB=TH
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ROM AREA 173880 = 173777

112702 008377
185802
185182
105¢02
105202
105402
109302
eee3ese
106302
106002
106202
106102
185502
185782
021377

-
“

TEST2!

SHY
JENABLE A0S

+11F NDF GONOGO, GONOGO = 17388¢

+SBTTL ROM AREA 173088 - 173777 v

1 RARRReARARRERRR RO RARRARARANROReRARa ARt ettt ed
JoTHIS AREA OF ROM CONTAINS THE GO=-NOGO CPU

J=AND MEMORY TESTS

IO s RRARANRSARRRRERERARRRRARERARRARARROAARSAdRARAY

s GONCGO
JRARORRRARRARRRARARNRRERRDAORRARNNEANERANAGANAGRACANRRASS
JoTHE GO~NOGO CPU INSTRUCTION T.8T1 TMRU TESTe

7=D0 NOT MODIFY MEMORY

JRRR ARt RAR SRR RAAARSARRARRARRARRANAARARRRROAROReN

FEARNANARRARSEANANEARARARRNNEERARNRNAAARERNERNAAANSNINRS
IaTESTIS

FRCHECK ALL SINGLE OPERAND INSTRUCTIONS

SenITH DESTINATION MODE IERD
IRRARRRARRRRRARRNANARERERRAARANRORARARRARNAANONORAR

MoV 177777,8¢ SINITIALIZE SP TO CAUSE A DOUBLE
5 BUS ERROR ON A TRAP

MOV 2340,R8 IHIGHEST PRIORITY

MTPS L1 JOISABLE INTERRUPTYS

JSHONN ARE THE CONTENTS OF TME REGISTER AND
JCONDITION CODES THAT APPEAR AFTER THE
JEXECUTION OF THE INSTRUCTION

' REC NZVC

’ »
CLe L) 1eoegte s188
Cou n1 "I 1001
NEG Ry jsgoee esel
ROR i 1100008 1009
ADE L} 1100801 1800
SEC 1108001 1001
ROL ol 1800003 o011
ASR g ) 1800081 onyl
asc ol 1000008 0180
ASL R 1080008 o188
INC Ry 111111} asse
OEc R1 1800808 o108

BNE .

s #q

FRa R ARt RNt ANt AR RN RReRARRRARaatRReRadRatRaRed
JeTEST2:

FaCHECK ALL BYTE SINGLE OPERAND INSTRUCTIONS
poNITH DESTINATION MODE ZERO
FRRAOARERRRRRNNRARRRARARNRRARARRNBAREANORARONSRANNED

mMove 2087377,R2 1N 1880
CLng Ra 1177408 o108
Cone R2 - rrrY Y 1003
ssce R2 1776 1000
INCO 2 nrItrnY 1008
NEGS R J177481¢ 008!
DEce n2 1177408 0101
SWaAB R2 ranelsry 1600
ASLB R2 1000376 1084
RORS R2 1080377 1018
ASRS R2 1000377 1004
ROLS R2 1900377 1001
ADCS R2 1000800 818
;:Tl LH 18800080 0108
L3 .
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148
144
147
148
149
150
151
152
153
154
15%
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158
159
{60
161
162
163
168
165
166
167
168
169
17
171
172
173
174
17s
176
177
178
179
182
184
182
183
186
188
18¢
187
188
189
190
194
192
193
19
198
196
197
198
199
26e
281
202
203
20s
203
206
207
208
200
240
211

L/
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RON AREA 173902 - 3173777

173104
173138
173112
173114
173118
173120
173122
173124
173130
173138
173136
173140

173142
173146
173158
173152
173154
173156
173160
1731648

912702
al12e1
b22221
gei137y
P63291
163201
2442014
856201
23720
seirrY
274101
eeisry

012791
soe11t
eder??
822121
epR131
173168
8001614
geerY?

MACY11 27(66T7)
ADM AREA 173002 - 173777

173166
173172
173176
1732080
173234
173296
173210
173212
173214
173216
173220
173222
173224
173226
173230
173232
173234

173236
173282
173244
173246
175250
173252
1732%
1732%6

173200

173208
173266
17327
173272
173274
17327
173300

ajeray
005767
100377
105767
ee1377
105721
eeL1377
1857114
190377
105741
oe1377
205724
190377
ees741
81377
205744
100377

pi2rey
112102
1411082
131102
p01377
151102
128102
pO1377

soRi6?

173268
173264
tynm
173270
100000
ossone

125377

13=FEB=74

173264

fApB0R4
a2epes

173152

203006

13«FEB=76

173274
poaRate

eaente

173300

173522

11325 PaGE

TEST3:

TESTAL

Jupys

JuP3:
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TESTS:

TESTG:

T30ATAS
T30ATas
TSOATAS
TeOATAS

IR AN AR AR AR AR RN AR IS TR ANRR AR L RN RANNERAARR RN RS
J#TESTS:

$«CHECK ALL SOURCE MODES FOR DOUBLE OPLRAND

$aWORD INSTRUCTIONS WITH DESTINAYION MODE ZERD
$*THE SOURCE MODE BEING EXtlUTED IS SHOWN A3

e (SMX) IN THE COMMENTS

IARRARRRARAN AR A AR AR N O AR ARAN R D ARSR AR AANAOR NSRRI RO

MOV ST3DATA,R2 JMOVE DATA ADORESS 70 R2

MOV (rR2) R} JMDVE YO (T3DAYA) TC R1, (SM1)
cHp (R2)+,R1 JCHECK DATA, (8:2)

BNE . JLOOP IF INCORRECY DATA

ADD e(R2)+,RY JAD® TICATA TD Ri, (8M3)

Sus f=(R2),R! JSUETRACY T3IATA FROM Ri, (SM%)
(3 {4 =(R2),R1 JCLEAR R1 BY NAND WITH ITSELF, (SM4)
818 S(R2),RL JINGERY ALL 1°S IN Ri, (SM6)
8IY P6(R2),R1 JTESY ANY BITS SET, (SMT)

BEC . ILOCP IF NOT

XOR Ri,R1 JCLEAR R BY XOR WITH SELF
BNE . JLOC® IF NOY ZERD

RN ARE SR E AN R AAN RO R AR AR B ANARRAAN VAR NARRAANARASNOR R
FeTEST A

JACHECK JUMP INSTRUCTION DESTINATION MODES - 1,3,6
JeTHE DESTINATION MOOE BEING EXECUTED IS SHOWN A8
To(OMX] IN THE COMMENTS .

IR RSN SRS ANRS L AN AR AN R A RS RRNRARRAANRANRANRS

MOV SJMP1,RY ILOAD ADODRESS FOR Jump

Jmp (RE) JJUMP YO JNPL, (DM1)

B8R . $LOOP IF JUMP FAILS

cup (Ri) e, (R1)e JADJUSYT POINTER FOR JMP3 ADORESS
JIne e(Ri)e $1GET ADOR OF ADDR FOR JUMP TO JMPS
«WORD  JMP3 FADDRESS MODE 3 Jump :
JMP 6(R1) JJUMP AMEAD BY 4 TO JMPH, (DM6)

LU . JLOOP IF JUMP FAILED
5

IR R AR R RNAANARR AR RS AR RAN AN RN ANPARARACARIN SN
JeTESTS:

IoCHECK ®TSTHB" ¢ *TSY", DESTINATION MODES = 1,2,4,6
$#THE DESTINATION MODE BEING EXECUTED IS SMOWN AS
p#(OMX) FOR WORD OR (DMBX) FOR SYTE INSTRUCTIONS
IR AR RS AN AR R AN SRR TS AR R A RN SRR NSRS ARRS AR A NS

MOV #TSDATA,RY SLOAD TEST DATA ADODRESS

TS7Y TSDATA JSHOULD BE t180ap0, (DM6)

BPL . JLOOP IF NOT MINUS

TSTR TSDATA $SHOULD BE ZERO, (DMBS)

BNE . JLOOP IF NOT ZERO

TST8 (R1)+ JTEST LOW ORDER BYTE = 8, (DMB2)
BNE . $1LOOP IF NOT ZERO

18718 (RY) JTESY HI OROER BYTE s 280, (DM81)
BPL . 3LOOP IF NOT MINUS

T878 =(R1) JITESY LOW ORDER BYTE = O, (DMBA)
BNE . JLOOP IF NOT 2ERO

TsY (R1)* JTEST (TSDATA) = teme0d, (DM2)
8PL * SLOOP IF NOY MINUS

787 (R1) JTEST (TSDATAe2) = @, (DM1)

BNE . JLOOP IF NOT ZERO

Ts? ={R1) STESY (TSDATA) = jspeoe, (DM8)
aPL . sLOOP IF NOT MINUS

’..'*“I..'."....'.'i'l.tII'.-I'....".'.-..'.QQ‘.
IeTESTHS

JeCHECK BYTE DOURLE OPERAND INSTRUCTIONS WITHM
$sDESTINATION MODE 2ERD

AR A R AR R RN AR R RANRANRR AR RNAR AR RANARAARRARRONER

MOV #T6DATA,RY JLOAD DATA ADORESS

MOVE (Ri)*,R2 SLOAD 377 IN R2

8ich (R1),R2 SCOMPLEMENT 81TS 0,3,35,7 IN R2
BITR (R1),R2 STEST BITS 9,3,5,7 « @

BNE . ILOOP IF SET

8188 (R1),R2 JSET B1ITS ©0,3,9,7

CMPR e (R1),R2 JTEST R2 = 377

BNE . $LOOP IF NOT EQUAL

Jnp x8n$s 160 YO KEYBOARD ROUTINE

+MORD  T3IDATA FWARNING « TNIS DAYTA IS POSITION
+HORND  T3DATA ? DEPENDANY, DO NOY INSERY DATA

JHORD 177777 3 WITHIN THE LIST
«WORD  T3DATa ,
LWORD 100002

.MORD @

LHORD 125377

s HA S

SH #6
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213
218
215
216
217
218
219
228
22
222
eds
224
225
226
227
228
229
23e
23
232
233
23e
23s
236
23
238
3¢
249
244
2e2
243
248
285
286
287
248
2689
25e
251
252
253
25
233
236
257
258
25%
260
261
262
263

+MAIN,
"M9ase

265
266
267
268
269
e7e
271
212
273
274
2rs
276
27
278
are
28¢
283
282
283
20a
20s
286
207
288
289
2%

MACYSY

MACYLL 27(667)

13-FEB=~T6

113185 PAGE &

ROM APEA 173009 - 173777

173302
173308
173312
173314
173316

173320
173324
173326
17333¢
173332
173336
173340
173342

212213

173344
173386
17335¢
17335

173356
173360
173364
173366
1733872

801427

026213
116213
205623
206163
001020

27(6e7)

B1ave?
216203

224223
d01046

a95063
a12232
862243
164213
nesare
e0s53%2
844223
281034

st2223
(JELT)
831362

173436
anpeea2

177778

177776

soea02

ropoee
177776

13eFEB=TS

TESTY:

11385 PASE 7

ROM AREa 173002 = 173777

173374
173220
173422
173408
173426
173412
173432
173614

956232
886352
od6032
0002614
285552
ees5332
de12s52
ee10a7

173416
173422
1734248
173826
173432
173434

016243
o0Sae13
95113
821362
efie0a
eedoae

173436
173442

173442 ao0e01

1rrrry
asesee

ron002

soagee

177776

T7ERR:

TIDATAS

JOARARERPERANAR AN ANANENEARARORAARERORARARNDORARBRARES S H# 7
JeTHE FOLLOWING CPU INSTRUCTION TYESTS MODIFY MEMORY
PoLOCATIONS SP@ & 582 AS NOTED IN THE COMMENT FIELDS
IO RN ARENGA AR R AR RN ANARAAESARREDRANERELANNERRONENOARAS
JERSRA AR RAN AR A RANSORARNARADRONRENRASRDRNONARRNNADY
JeTESTYT
PACHECK WORD INSTRUCTIONS WITH DESTINATION
1 oMODES NOT 2ERD
1.
;eCHECK *MOV"™ INSTRUCTION WITH DESTYINATION MODES «§,2,3,8
e
seALL OESTINATION MODES ARE CHECKED & A LISY OF INSTRUCYIONS
JHAND OESTINATION MODES [IN PARENTNESIS] USED YO PERFORMN
JRTHIS CHECK I3 GIVEN HERE FOR REFPERENCE
Ie CLR(1,06),CON(1),INC(T),DEC(S,S)
1e NEG(a),A3R(1),ASL(5),ROR(3)
je ROL(6),8UBC1),BIT(6),.B1C(2),018(3)
IR AR RN AR AN R ERA R RN R AR RN NN ONENARARNRNRNRARRRRNROSSaAtey
] CONTENTS AFTER EXECUTION
’ ses
' aSeewwe
MOV STTOATA,R2 JLOAD TESY DATA ADORESS
MOV e(R2),R3 7LOAD SO0 IN R3
MOV (R2)+,(R3) JURITE «1 IN LOCATION Sue 17777?
Cup o(R2), (R3)* JCHECK DATA
BNE TTERR SJERROR, IF NOT EQUAL
cLr =2 (R3) JCLEAR S8B 900800
MOV (R2)e,0(R2) SLOAD =1 IN LOCATION Sa® 1242444
ADD (R2)¢,~(R3) PADD § TO LOCATION S8 000800
sus -(R2),(RY) SSUBTRACY 1 FROM LOCATION S00 1300444
INC s=2(R2) FINCREMENT LOCATION 500 000000
DEC t=(R2) $OECREMENTY LOCATION 3508 1777°7Y
BIC =(R2),(R3)* JTERD SOS BY COMPLEMENTING ALL B1ITS 800080
BNE TTERR JERAOR, IF ND,; TERD
’ se2
’ -
nov (R2) ¢, (RS} SLOAD «3§ INTO LOCATION S@2 1Y22444
NEG =(R3) INEGATE LOCATION SB2 asees!
1341 (R3),2(N2) IYESY FOR BIY 8§ ON
11} TTERR FERRDR, IF NOT SEY
ASR (R3) ISHIFT RIGHY LOCATION 592 80008
MOVS 2(R2), (R3) JLOAD +1 IN LOCATION 3582 ([}
t 114 (R3) e JSUBTRACY CARRY(=1) TROM LOCATION S82 sosses
ROL *2(R3) JROYATE LEFT LOCATION 382 008008
BNE TIERR SERAROR, IF NOT ZERO
SHEG
] see
H ] s L 1 1
BIS 2(R2),P#(R2)» $SEY BIT 8 IN LOCAYION Se9 200001
ASL e=(R2) ISHIFY LEFY LOCATION Se8 088082
ROR P(R2)+ JROTATE RIGHY LOCATION S8® asess!
SEC ISET CARRY
ADC #=(R2) JADD CARRY TO LOCATION Se8 asses2
DEc o(R2)+ SDECREMENT LOCATION S83 (11 [ ]}
(4.1 (R2),0=(R2) JCOMPARE LOCATION S88 YO o+
BNE TTERR JERROR, IF NOT EQUAL
H 582
] -Rpeen
Mov 2(R2),=(R3) SLOAD +1 IN LOCATION S92 [ L[}
CLR (R3) JCLEAR LOCATION SE2 (1]}
com (R3) JCONPLEMENTY LOCATION Se2 177777
cnp (R3) ,«2(R2) SCOMPARE LOCATION 502 TO =-f
B8ED TESTS SERROR, IF NOT EOQUAL
HALT PHALTY
JUARNING «
STHE ORDER OF THMIS DATA IS POSITION DEPENDANTY
+ WORD 177777 t=1
+NORD  @0..500 JDEFERRED ADDRESS
«BOROD fovoey gel
i ’
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JMAIN,
RM9s00

332
333
334
‘338
336
337
338
339
34
34y
342
343
343
s
366
347
348
349
35

& .

naé;rf/avttova 13«PEBeTS 135823 vas:kt‘}

ROM AREA 173008 = 173777

173444

173048

173432

- 173484

173436
173408

173462
1734648

173466
173472
173470

173500

173302
173584
173506
173530

173512

173518

173522

- 113526

173538

p11203
816213

105018 .

105123

105432

105243
185452

185323

008363
106332
1es072
106243
196113
109523

121343

so1007
156232

186223

136243
2814084
peasee

MACYLY 27(667)
. 'ROM AREA 173808 = !73777

173532
173536
173540
173542
173544
173550
1738%2.
173556
173560
173564
173566
173572

17357
173576 -

173600
173602

173004
173686

173810
173612
173616

173620
173622
173624

si27e2
610306

008726

211203
e04372
poaeds
eaar?2

e22708
ee1020
eedi67
203723
291370

e21622

821366

senze3
000200
885736
901362
se2748
eve207

1YY

1735872
173806

177776

177 7Y
17777

177774
177776
177778

130FEB-76

173020

sonee2
seore2

TEsve:

- TeERRS

TESTYS

TOERRS

173382

171214

({YL1LE
JIRTL

JSRIPY

TISR1
Tisepy

’ittt'it.th.'Qtttt.tt.titt.ittttit.t..t‘..tit.tttti
1sTESTS:
PeCHECK ALL BYTE. ozat:nnvzun MODES wHike :x:euv:us
JoALL BYVE INSYRUCTIONS ‘FOR bli?lut?;on MODES NOT ZERO
1+DEATINATION MODES FOR EACH BYTE INSTRUCTION 18
JeBHQWN' A8 (DMBX) IN THE COMMENY FIELDS
'QtiQ..t'.'t'.'l.t‘tiOtttttii.i..tti'ﬁ".t.tti'tt.t

MOV
MOV

"ELRS

‘coma
ssce
INCS
NEGS

DECS
. SWAB

ASLS
RORS
ASRD
ROLS
ADCB
‘CHPB
BNE

- 9188

ajce
alve

ses
HALT

113125 PaGE o

(R2),R3
=2(R2), (RY)
(n3)

“(R3) ¢

o(NR) e
(R3)
feo (R2)
(R3)e
=] (R3)
OlRR) e
P=2(R2)

- ={R3)

(R3)
(R3) ¢
CRS) y»(RY)
TOER®R

“a(R2),0<(R2)

«2(R2), (R3)+
=2(R2),=(R3)
TESTY

- 1000008
JBR, 1P

acuur:uvs‘urr:aA:nstuuctzon EXECUTION.
7 see NZVe A

¥ oeese weoneas
OUOAO 5.‘ !NTD LA

17777Y
J177408 tbnlsi 100
1177777 (DNB2) . eE8P
1177776 (DMB3) 1001
PEYTTYY (ONBA) 1088
1177481 (OMBS) - oAl
LT7400. (ONPR) @iy
7008377 (DNB6) 1060
re8es7s (DMB3) 1818
1088377 (DNB7) (818
1089377 (DMBA) 1801
1000377 (OMBL) 1081
1000800 (Dnd2) - o104
(DMD§)

T T TR el
LOCATION. IS NOY z:no

I8R, 1IF

1089377 (OMBS) 1883

000008 (OMB2) @104
tomda) o101

LOC, 388 18 2ERO

l!labu CCURRED IN vzltl

'!."Q"....'.'-.’.t'.i'!'ltl..l'ti't.‘li..t.'ti".

_1eTEST

1#CHECK "JSR® INSTRUCTION WITH DESTINATION MODE = 7 A

$oUSE R1 AND THEN PC AS THE
_:u-a.-taqannoaiaaao.wno-tao.gc.a.n.aaatatQta.toato-

MOV
nov
18y
nOV-
JSR
HALY
JOR
NALT
cup
ane
Jup
oY
BNE

cnp
. BNE

TS

HALT

3
BNE
A0D
RTS

+WORD
«NORD
+WORD

STJIR,R2
R3, 8P
(aP)
(RR),R3
R3,02(R2)

Pg,02(R2)

STESTY, R4

© MEN

X808
(R3)
TorEwR -
(8P) ) (RR)®.
ToE2NR

"3

oL(BP5 e

T AR

8¢,%(8P)
e A

177777

_2J8R DID

LINKAGE REGISTER

axnxrxALIZI "2 u:ru DATI Aoﬂnltt
JSEY SP ® 380
1 INCRENENTY &P YO 432

JSET Ry = 177YYY

IPERFORN JSR TO JORT, (OMT)

0T MORK .

IPERPORM "JSR TO JORTP

3SR PAILED '

JHAS LY A DIAG coansuo

J8R YO MEW TEBY. IF BOOT COMMAND
FRESTARY. KEVBOARD: OISPATCH ROUTINE
IINCRIENENT RETURN PAST WALY 'AND

T JBRIP A MALT WAS NOT IN THE ncrunu Locav:on
‘lt!lt POR AN ALL 3°8. ln!o ﬂn tve lvacu

SERROR  IF WNOT

IRETURN
- FPATS® .NETURN PATLED
TTEST THAT THE BETURN LOCATION !O A NALY

JERROR IF. NOY ZERC
TINCRENENT. RETURN AOD!IOO PAST NALY

' PRETURN

IYN! D'D!R or Yﬂ!l OAYA t' POSITION U!P!NDAIY

‘ s-ﬁ“‘.

SHZIO
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oMAIN, MALYS1 27(067) 13=FED=76 118523 PAGE 18

RM9aPQ KOM AREA 173880 « 173777
!;3 H ¥
374
318 S J (
376
b 144 +3BTTL MEMORY DIAGNOSTICS
378 FRRRRANARRNARRR P ERARR R A GG ENRANRRNARRPRNERNNRARBNRSNON
37¢ JeMEMORY TESTS
380 JeTHIS TESY CMECKS THE UPPER 4K OF MEMORY AND THEN
383 FoCHECKS THE REMAINDER OF THE MEMORY UP TO 28X
382 10048 ARRR ARt taRANRSARANASARARRORRdadaddadndadaddats
383
38a FOCHECK UPPER ax OF MENMORY
38y
386 173626 e0SORe MEM: cLe 14 JSTARYING ADORESS FOR TEST
387 173630 012785 B1777¢ nov 817776,RS JUPPER BOUNDARY PFOR AKX
388 173638 poSeesl cLw n3 ISETY DATA = @
389 173636 01070} MOV PCyR} ISUBROUTINE CaLL
39¢ 173640 DQOPe2s R ngNDo 160 WRITE MEMORY, (LUPPER ax)
394
3:2 JeNOW SIZE THE REMAINDER OF MEMORY
393
394 173642 21270% 168000 ) MEMSI2: MOV 2160008,RS 1SET NAX ADDREAS
395 173646 e€12702 ePE0RG MOV 86,02 1SEY POINTER FOR TINEOUY
396 1736352 e32712 oeselae MOV 8340, (R2) IKEEP PRIORITY AT ¥
397 173656 210782 ngv PCy~(R2) JSTORE PC FOR TIMVECUT TRAP
398 173068 Bl2T06 0PE302 nov 302,87 JRESETY STACK POINTER
3:9 1736064 PpOSEAS CLr =(R3) JCHECK FOR MIGHEST WRITABLE MEMORY
(1)
a0y JeRESTORE TRAPS CATCHER
402
883 173666 01878} ) nov PC,R1 SSUGROUTINE CaLL
l:l 173672 008167 17125 Jnp TRAPS ISET UP TRAP NALTS
a8s
a6 $eCHECK REMAINDER OF MEMORY
a9y
P8 173678 eleTH) MoV PC,RY JSUBROUTINE CaLL
429 173676 o0ReES on NEMOO 7160 WRITE REMAINDER OF MNEMORY
410 173780 @22788 173026 crp SHEN,RE INAS IT A DIAG COMMAND
411 $73784 sO173R BEC KgJnp J8R TO KEYBOARD ROUTINE *F YES
412 173796 GBB14Y 171332 Jup srTsvTP 160 00 B80OY

oMAIN, HMACY1] 27(667) 13<FEB-T76 11125 PAGE 11

/M2 MEMORY DIAGNOSTICS
SH¥ie
a14
415
416 FAARNR AR RN AR RN A AR RN GV ARA N RN ANE DR NAR O ARNANRIRG
a1? I*SUBROUTINE YO WRITE, READ & VERIFY MEMORY
418 [ L]
419 $aCALLING SEQUENCE
420 e SEY R3sQ
(131 [ X3 SEY SP YO LOW ADORESS FOR VERIFICATION
a2 1e SET RS YO HIGH ADDRESS FOR VERIFICATION
423 e MOV PC,R}
[ 1] | A BR MEMDO
azs I
a26 JeSUBROUTINE ONLY RETURNS IF NO ERROR IS DETECTED
a2? : 1=THE CONTENTS OF R2 ARE LOST,
a8 PoTHE TEST CONSISTS OF A MEMORY ADDRESS & DATA STORAGE TESY
a29 PRGNS ERARRRAR ARV AARRRAN KA RAR AN RN AN AARROANEARARORRR
439
434 FRAR AR RS ERA R AN AN G AR AR R RN AR ARR AN RNAR AR C A AAROARN S
a32 J*DUAL “EMORY ADDRESS TESTS
433 PeTHIS TEST WRITES ALL MEMORY WITH ITS ADDRESS AND
43s JeTHEN READS AND VERIFIES ALL MEMORY
lis IR AR AN RS AR R AR R E R RN AR AN AR AR AR AT R AR AR RARAARN RN D&
436
437 173712 etneR? MEMDO? MOV SP,R2 JCOPY STARTING ADORESS
438 1737148 10222 ADDRY: MOV R2,(R2)e JSTORE ADDRESS AT ADORESS
439 173756 G20205 crp R2,RS JFINISHED WITH ADDRESSES?
4Q 173720 10177S 8 0s ADDRTY INO CONTINUE
a8y 1737z2 e28282 CHECK: CaP =(R2),R2 IYES, CWECK DATA
442 173728 sd1a02 8EQ ATCONY $BR IF. NO CONPARISION ERROR
483 173726 sS18283 nov R,R3 JSTORE "EXPECTED DATA IN R3
444 173738 eseese MEMERAD ALY JMEMORY ADDRESS ERROR, EXPECTED OATA IS IN R3
448 ’ BAD DATA 1S POINTED TO BY ADORESS IN R2
[ 713 ? TYPE *P" YO CONTINUE TESY
44T 173732 28286 ADCONT: CMP R2,8P SFINISHED CHECK?
488 173738 pei372 " BNE CHECK J8R IF NOY FINISHED



JMAIN,
RN940S

4358
a8
4952
433
458
43S
456
[} 3/
458
(31}
abe
'Y
462
463
Y
abs
17
467
Y
Y
aTe
ary
arp
ar3
ate
ars
ave

(32)

N
N
a0
T3
a2
ass

JMAIN,
RM9400

483
486
487
488
489
49¢
49
492
493
19
a9s
4%
a9
(17 ]
499
See
ses
se2
b1 ) ]
1.1
s0s
506
se7
L1 1]
$09
3ie
S11
512
513
5
S18
516
s17
S18
s19
sas
s23
S22
s23
Sas
sas
S26
s27Y
328
s39
$3¢0
331
532
533
53¢
s3s
336

337

MACY1] 27(667) 13=FEB«76 11123 PAGE 32
MEMORY DIASNDSTICS

173734
173740
173742
173744
173746
173758
173752
173754

173756
173768
173762
173764
173766
173779
173772
173774

s10322
820208
104778
085103
818342
o20312

‘pO1401

0053183
810312
085103
s2easeé
001347
003703
P01361

ssviel  ereoRR

MACY11 2T (e67)

165000
165004
165006

165012
165014
165016
165020

165022
165026
165030
165032
16303

165036

165042
1650488

165044
1650390
163092
165034
1630%6
165060

165062
165064
163870

163078
163076
163180

165808

oi2vee
poose?
si2rTee

112002
o107es3
o904ase
sei37e

s13re}
e10783
008423
sre3e
801774

gare

8120048
(1184 1]

s2szae
881374
85710
801410
03078
200443

s10701
200147
832784

o814
800114
000167

{3=FEB=T6
MEMORY DIAGNOSTICS

165734
165736

1773562

azsess

000376

</ N\ | W,

SH¥YIZ

FRRsRRSRORRRRRRRANERARNRAARRNARANNAONORNDANNRODRADES

JeDATA STORAGE TEST:

JetHE STEPS OF THIS YEST ARER

’e 1. FILL MEMORY WITH ZEROES

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

§* 3, FILL MEMORY WITH ONES

I &, NALK AN ALL 8°S WORD THRU MEMORY & VERIFY EACH LOCATION

$*BY PERFORMING THESE STEPS ALL BIT POSITIONS ARE CHECK POR 8/1 STORAGE
JeAND THE SENSE AMPS ARE STRESSED IN SEMICONDUCTOR MEMORIES

11125

"it'..".t'tﬁii’..QI.ttﬁ..i'QQQ'Q.Q.‘*&.Q'.'Q.....

MEMT? MOV R3, (R2)e JMOVE BACKGROUND DATA TO MEMORY
CMp R2,RS JDONE?
3L08 MEMT IBR, IF MEMORY NOT FILLED
oM R3 JCOMP, TESY DATA
WALKS MOV R3,=(R2) JLOAD TEST DATA IN MEMORY LOCATION #(R2 » ?)
crp R3, (R2) JCHECK FOR CORRECY OATA
BEG DCONY JBR, IF DAYTA GOOD
MEMERDS MHALY JHALY, BAD DATA, EXPECTED DATA IS IN R3
] BAD DATA IS POINTED TO 8Y ADDRESS IN R2
’ TYPE "p" TO CONTINUE TESY
DCONT: COM R3 JCOMP, TEST DATA TO GEY PREVIOUS BACKGROUND DATA
MOV R3, (R2) SRESTORE BACKGROUND DATA FOR PRESENY MEMORY LOCATION
com R3 JRESTORE TESTY DATA POR THIS PASS
cHp R, 5P JDONE?
BNE WALK JBR, IF TEST I3 NOY COMPLETED POR ENTIRE MEMORY
TsY ] JOONE WALKING 1°S & 8°S ? (8°3 ARE DONE LAST)
BNE MEMT $BR, IF WALKING €°S HAS NOY BEEN DONE
Jup 2(r}) SRETURN TO CALLER
PAGE 13

< H ¥ 14

«S8TTL ROM AREA 165800 = 143777

«1IF NDF 3800TS, SBOOTS2165008
PERCARARRIRASRARNANANERORGARANSRANRRRARAGORRNRNRAND
F9THIS AREA OF ROM CONYAINS THE KEYBOARD DISPAYCH
I*ROUTINE AND THE LOADER PROGRAMS

RN R AR RN R RN A R AR R AR RARARRARNRAARANRSARRONARANS

$8007S

+S8TTL KEYBOARD DISPATCH ROUTINE
JRARAROERNRBORRNABANRED AERRANCANRALARNNNRNARSRGRRRERNS
J*KEYBOARD DISPATCH ROUTINES

JeTHIS ROUTINE OUTPUTS THE PROMPT CHARACTERS AND
JeINTERPRETS AND EXECUTES THE COMMAND STRINGS
JRRANARRARRNRARARANENNAIRNNAENNER (RRRRANRRRNOAONES

L{.].]-H L1 SNSGO,RE JOUTPUT =» <PreLP>
BR PRINT JORANCH TO INDICATE A BAD COMMAND
[{.1:1 1] MOV SM3G,RE JOUTPUT o> <CR<LF><*S><d>
PRINTI MOVE (RB) ¢, R2 JPRINY A CHARACTER
. MOV PC,R3 sCOPY PC FOR RETURN
B8R PUTCHR $PRINT CHARACTER
BNE PRINY JOR IF MORE YO PRINY
MOV SSTKB, R JCLEAR KEYBOARD RBUF
READ? MoV PC,R3 pCOPY PC FOR RETURN
R GETCHR JGET AND ECNO CHaAR
SWab "2 JROTATE CHAR
.1.{") READ JOR IF 2ND CHAR NOTY READ
[} {4 $8175,13,R2 JCLEAR BITS 3 & 13 OF COMMAND
7 CALWAYS MAKES COMMAND UPPER CASE ASCII)
SEARCHE MOV (RB) ¢, R4 JCOPY «» FUNCTYION ADDRESS
[ 11-] X800 3IF END OF L18Y, BR 8 PRINT<TIeLP>
’ T0 INDICATE A BAD COMMAND
Cep R, (RO) » JSEARCH FOR MATCHING COMNAND
oNg SEARCH SOR IF NO MATCH MADE
Lf ) 4 ) SIF RO 18 ZERO, THEN TNE PRESENTY CONMAND
(11 0017V ’ IS “0D0" & TRA®S ARE NOT SEY UP
nov PC.RY JCOPY PC POR RETURN
sR GETNUN 'GEY OPTIONAL VALUE POR CNHD
PINITIALIZE TRAPS
mgy PC,R} 1SUBROUTINE CALL
Jnp TRAPS 780 SET TRAPS HALTS
134 01T10,R4 JYEST BIT 10 YO DISTINGUISN A BOOT
SADDRESS FRON A DIAGNOSTIC ADDRESS
sto aTCOoMN S8R IF pOOY
oolT: Jnp (Ra) JPERFORN DIAGNOSYTIC OR *00" CONNAND
TCOMNE Jne TER 1Y 00 DIAGNOSYIC (CPU & NENORY) TESTS BEPORE 8007
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osMAIN, MACY11 27(347) 13=FEB=76 11325 PAGE 14

RN9ASP KEYBOARD DISPATCH ROUTINE J! .
.30 SHHIS
L {1 ] . ‘
sy +SBYYL GETCMR « SEY & ECHO CHNARACTER
sap JRARNREAGASRRANANASARASASEAAAANSERRSRARNSRARIESENS
543 $oSUBROUTINE TO READ & ECHO A CHARACTER
544 JeTHE CHARACTER I8 RETURNED IN R2
343 $oTHE CALLING SEQUENCE 131
S46. ie NOv PC,R3
sS4y 1] BR GETCHR
L 11 ] 3670 JUST OUTPUT A CMARACTER ENTER AT "PUTCHR®
L 1 1) JEASARARESARRRARARAASARAAGRRRASAERAROORRSNERROIRNNS
5350
894 168188 185737 177560 GETCHR: TSYB e8YXS JCHAR READY
552 1435110 108378 srL GETCHR JBR IF NOY
SS3 165112 105002 CLRE ne JCLEAR POR TRANSFER
SS4 1653114 153702 177562 [ 34 1] O8TKB,R2 $TRANSFER CHAR
SSS 145120 103737 177S64 PUTCHRS TSTE osTPS IPRINTER READY
556 165128 100375 arL PUTCHR JBR IF NOY
S37 163126 118237 177366 nove R, 007P8 JPRINT CHAR
SS8 165132 oe22323 cep (R3)+, (R3) JINDEX POINTER TO BR ¢ &

SSe 165134 142702 oG08200 Bice 200,R2 JCLEAR PARITY BIT
!:l 165140 000163 177776 Jup *2(R3) JRETURN T0 BR ¢ 2
3634
Se2
$63
Séa RSN NASRARRAARSERARRRRRARRRRNRARARARAGAREANGERRNER
{1 JeRETURN INSTRUCYIONS FOR SUBROUTINES ENTERED B8Y
366 (] MOV PC,NY
Se7 ye 1] XXXXX
568 AR AR AR RN AR ARAR AR RNRRANRANARASRERAR RN AR NANES
369
ST8 163144 00572) XIRTNY TST (Ri)e §SET POINTER TO RTN TO BRANCHe2
;;x 165146 0001114 Jup (ng) SIRETURN

4
ST3
74
!'5 ".i"'....'..'.ﬁi..'t.'t.'l'ltiﬂ.t'.l..ﬁ'..tt.'.-.
;;: $eSUBROUTINE TO SET UP TRAP & DEVICE INTERRUPY MNALTS

e

14 ] ?e CALLING SEQUENCE
37 e MOV  PC,RQ
s8¢ e JNP  TRAPS
581 ']
s82 J*THE CONTENTS OF R2 I3 LOST, R2 RETURNS WITH ZERO
g:z FORARSRRRRRARARARNARARRARRRRARRARRANARARARARRANNORNER
S85 165158 812706 085S TRAPS: MOV 2308,3P SINITIALIZE STACK POINTER
586 165154 12702 oeoBaARe MOV 2400,R2 JPOINT R2 YO THE YOP OF THE VECYOR AREA
587 163160 075042 YCONT: CLR -(R2) JPUT HALT IN LOCATION AFTER TRAP VECTOR
308 165162 Bl0262 nOv RZ,*(R2) JPOINT TRAP VECTOR TO MALT
S89 165164 pES722 . T8Y R2 JIF R2%® TRAPS ARE ALL DONE
S99 163166 01374 BNE TCONT S8R IF NOT DONE
591 165170 0080161 oO000022 Jup 4(RY) JRETURN YO CALLER
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IMYELE GETCHR o GEY & ECHO CHARACTER
H#Ilb
393 :S
5%
59
59 +SBTTL GETNUM « GET OCTAL NUMBER INTO RS
597 120N ANOARARRERAARRRRRANARARNRRBRACRARRAERARERORNRERRNG
39 JeTHIS SUBRCUTINE READS A CHARACTER, VERIFIES THAT IT
599 $#5I8 A VALID OCTAL NUMBER, AND STORES IT IN RO
(1] ] JeTHE CALLING SEQUENCE ISt
1} I noy PCyRY
02 je BR GETNUM
(1 3] . §aTHE CONTENTS OF R2 & R3 ARE LOSY
(% 13 10020 RARERRARARANRRR AR AR RN RO RaRtARRARRRRRAARRReRd
(1} ]
06 105178 003000 GETNUYMSE CLN Re PINITIALIZE RESULT
687 165176 oeeSee2 a8 cLR ne JCLEAR FOR BYTE XPER
88 143200 Pri0703 MOV PC,R3 1COPY PC FOR RETURN
609 169202 0000780 BR GETCHR PSET & ECHD CHAR
sle 165208 120227 e0001% Chpd R2,8CR JTERMINATED VIA CR?
611 165210 001733 1 1-] XINTN sRETURN IF 80
612 105212 162782 epceYO sus s°g,R2 §CHECK POR OCTIT
613 165216 062722 ool ADD 8°8="0,R2 ’ .
618 163222 103260 ecc L1 JBR IF NOT
613 165224 ssb3M0 ASL L] ] JMAKE ROOM FOR IT IN RESULY
616 165226 0084300 ; ASL Re ’ .
617 163230 086300 ASL Re ’ .
6318 163232 o302 ols R2, R FPUT IT IN RESULY
619 185238 0070 R s
(Y]
(131
22
23 «S8TYL O" = HALY FOR MICRO=ODY FUNCTIONS
28 1RRRRRRRERRARARAARORORRRERRARRERNRNARRRRARRAACASERES
23 seMALY FOR ODY OPERATIONS
(117 FaNIT "p® 7O RETURN YO REYBOARD DISPATCH ROUTINE
(Y34 pePROVIDED PCI"RT") I3 UNALTERED
::: FRRRRNRNERERRNRRRARARRRARRRARANRRARRARRNARENENRANARS
638 165230 000000 oo HALY JLEY THE NICRO=CODE TAKE OVER
t:; 165240 000602 BR Keps JRETURN TO KEYROARD DISPLAY ROUTINE
32
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664
11
(1YY
13}
668
69
(%4 ]
o7
(344
%3]
ota
(34 ]
o7
877
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79
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(1)
682
83
(1.1
o8s
1 1Y
Y}
588
Y1)
3 0]
9
692
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%
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Te2
703
784
788
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T07
788
709
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123}
12
713
121
719
716
12}

C

MACYLL 27(6sT7)

165242

165244
163258
16525

1632956

165268
165262

sid7e}3
asavys
si2as)

810306

200008
s00114

13=FEB=TS

k.,j

80073

arsTP:

11128 PAGE 16
e HALT POR MICRO=0DT PUNCTIONS

T T P T Y T T T R R R I A A DL bl L Ll il
J*STARTING LOCATION FOR DOING BOOT WITHOUT DIAGNOSTICS
Je  BEFORE STARTING, LOAD:

R& = ADDRESS OF BOOY ROUTINE

RS = MIGHEST AVAILABLE MEMORY LOCATION

1 Ad
I

jo
J#B00T DEFAULTS

(RSwONLY REQUIRED POR ABSOLUTE LOADER)
TO UNIY ZERD AT THIS ENTRY POINT

JRARANAARRRRARRARARARNRARRANARRANNONANRNACRRANNANANS

cLe

SOEFAULT TO UNIT ZERD

JRAN R AR AR AR O R R AN N AR SR AR AR EARERRARANERARUNRNANRS
J*NORMAL BOOT ENTRY AFTER PERFORMING DIAGNDSTICS
JOANRARRRRRRRRARORARARANSRRARANERRRNRRARRRARRANRNR

MOV
MOV
MOV

MOV

RESEY
Jup

MACYL11 27(667) 13=FEBeT6 11125 PAGE 17

Rxvit

165264
165266
16527¢

168274 .

168272

16527
165276
165302
163302
165304
165386
168310
169312
16531a
165316
163320
163324
165324
163330

163332
16533e
165336
165340
165342
1653408
1695346
165352
1653%a

16533
165300

165366
163379
1638372
163374
163402
163400

= FLOPPY DISK SOOTSTRAP

177170
sl12res
2807
t1 34
131700

eo1081¢
poeses
(TR T H
10571t
pripes
00S20¢
eesre
go13?s
soesgep
900582
s1aves
([ HYI
11841
1481704

631104
01776
1e0ass
103408
131186
198011
116123
sesre?
086203

103363
11276}

000741
208724
jeese2
jaaryy
001116
s0%e07

resses

(1] H

L L1}

res24e

008082

LI SRS

1282
12183

138
1483

1683

188:

+3BTTL  RMXViY

s4,R3
SKBLS, (R3)
(R&)*,RY

RS, 8P

(Ra)

$SET TIMEOUT VECTOR TO RETURN YO

} KEYBOARD DISPAYCH ROUTINE

JCOPY COMMAND STATUS REC &

JPOINT R& YO BEGINNING OF BOOY ROUTINE
JSEY YO TOP OF MEMORY

} UTHE MEMORY YESY LEAVES RS POINTING
' TO THE TOP OF MEMORY)

JPERFORM BOOY

« PLOPPY DISK BOOYSTRAP

IR RRRAR RSN AR R AR AR AR RAARRNANRAANAARANERARN AR RES
7oTHIS ROUTINE PERFORMS A BOOT FROM THE RXG31 FLOPPY DRIVE
§oUPON ENTERING THIS ROUTINE 1

RG s DEVICE NUMBER

R1 = COMMAND/STATUS REGISTER ADORESS

ye
1e
e

JOENTRY I8 MADE AT (RX11 ¢ 2)
JeTHE CONTENTS OF R2,R3,Ra ARE LOST
"i".."..Q.'..l..t.'i't't.t.*."......tl...‘.i.'.

+ENABLE LS8

+WORD

MOV
oBYTE
+BYTE

-BIve

BNE
SWAB
CLR
T878
BNE
INC
sy
BNE
HALY
1]
nov
144
nove
aice

81T
BEQ
amny
.14 ]
81re
oPL
MOVe
L L]

ASR

8cc
MOve

R
T8Y
any
(4,1 4]
ONE
cLe

RXCS
tPC) ¢, R

200is8i2016}1
208l4pie0i6]!

(PC) ;RO

128
R&
ne
(R1)
138
re
Re
1248

xaJnp2
83,R3

R4, (R1)
(PC),RA

(R1),RS

168

2038

188

(R1),RE

s
2C1),(RS) e
163

L} ]

148
lt.i(ﬂ!)

168
(Ri)e
BTERRN
s340,008
svERn

rc

gRX11 CONTROL/8TATUS REGISTER

PCOPY COMMAND/STATUS BITS

JTR, DONE, UNIT i, READ, GO

JTR, DONE, UNIT 8, READ, GO

FWNICH UNIT?

ILOW BYTE OF NEXT NUST BE 88 000 001
J8R IF UNIT {, R4 IS OK

$SELECT UNIY 8, MOVE WIGW BYTE TO LOW
JCLEAR TIMING REGISTER

J*TR’ OR °OONE’ SEY?

JBR IF DONE

JINCREMENTY TIMING COUNTER

JTHIS IS TO INCREASE THE TIME OF LOOP
JBR IF TIME NAS NOT EPIRED

JHALT, "DONE®™ NOT SEY «=» TINMEOUY
JRETURN TO KEYBOARD DISPATCH ROUTINE("S®)
JSEYT READ SEQUENCING BITS

$SEY POR READ SEQUENCE

JCOMMANDS "READ® THEN "EMPTY BUFFER"
JCHANGE "READ(G)™ TO “EMPTY BUFFER(2)"
JLOW BYTE OF NEXT MUST BE oXx #80 100
JPERR?, °*TR*, OR °“DONE’ SET?

JOR 17 BOOT ERROR

I8R IF READ SEQUENCE

JPTR’ OR °*DONE® SET?

JDONE, GO TEST FOR 248 AT @
JSYORE DATA

$GO WAIT POR °TR’ OR °DONE*
JREAD COMMAND SEQUENCES

? 157 « R3si, CARRY =i

3 2ND = R3a8, CARRYs}

? 3RD = R3a8, CARRYs®

$3RD TIME LOAD ENPTY BUFPFER COMMAND
7 1SY TIME LOAD SECYOR & |
§ 2ND TIME LOAD TRACK @ |
JCONTINUE READ SEQUENCE
JANY ERRORS?

pBR IF ERROR

p248 MUST BE AT 28RO

s8R IF ERROR

§START SECONDARY BOOT

SH I



WAIN,
1980

718
749
T20

JMAIN,
RM9aOE

122
123
728
v2s
126
127
128
729
730
734
32
733
73
138
36
737
738
3¢
Tep
ey
182
743
ves
748
Tes
787
748
749
158
754
52
753
75
5%
56
1114
58
759
760
1 31
782
763
768
768
766

NACYLL 27(667)
e FLOPPY DISK BOOTSTRAP

Rxvit

MACY11 27(66T)
» ABSOLUTE BINARY LOADER -» vE87A

ABSLOR

165480
165410

163412
165412
165416
165420
163422
165428

165626
165430

1775682
sesoee

il
177560
sesees
ses7e0
(12T 1 1)
si10081

210116
e11680

13-FEB=T6 11325 PaGE |

13«FEB=76 11325 PaGE 1

AR

ALY
DEVNUMS

ABSL?
L.LOADS

Tet
SH¥I9
+OSABLE LSS
8
+SBYTL ABSLDR « ABSOLUTE BINARY LOADER =« VEOTYA SH t/ZO
JERRRRARRRARNARRARARANRARANRAARANNARANPARARNRAARACARAAVARARONY
Ie
e INPUT FORMAT we
e FRAME -l L [}
1] - 280
[ A ] -y BYYE COUNT « LOWER ORDER
e L 1] BYTE COUNT = HIGHER ORDER
11 ] -5 LOAD ADDRESS = LONER ORDER
e b LOAD ADURESS « MIGHER ORDER
e N DATA
e ’ PLACED
I ’ HERE
Ie CKSM = LASY FRAME CONTAINS THE CHECKSUM
i1
o IF THE BYYE COUNY 18 EQUAL TO ¢, THE LOAD ADDRESS
$» SPECIFIED NILL BE CONSIDERED YO BE YHE DESIRED Jump
T3 ADDRESS, IF THIS ADDRESS 13 0DO, THE LOADER WILL NALT,
T
[ 1]
#e  IF YHE BYTE COUNT IS » 6, DATA WILL BE LOADED INTO MEMORY,
Ie
7o PROGRAMMING CONSIDERATIONS AND CAUTIONS = THE TOP THREE WORDS
g OF MEMORY ARE USED FOR THE LOADER SP STACK
e
JeAlLL GENERAL REGISTERS ARE USED
ITRRARNRAARYRANRARANRR AN AR RRAARRAARARARERARARORNARRERONNAARRNN
«WORD ™8 JOLEL COMMAND STATUS REGISTER
MALY SENTER SHR SETTINGS INTO R4 USING MICRO-0DY
’ THEN TYPE "P" YO PROCEED
BR. DEVYNUM SBR TO CMHECK FOR OPTIONAL C3R
+NORD ™®s JOL11 COMMAND STATUS REGISTER
CLR Rs PPSEUDC SNITCH REGISTER CLEARED
TsY L] JCRECK FOR OPTIONAL CSR
BEO ABSL 23IF NONE, 60 TO ABSOLUTE LOADER WNITH RisCSR=iT7540
MOV Rg,R1 SLOAD OPTIONAL CSR INTO R}

JeMEMORY SIZE = THE "BT3TP" ROUTINE MAS ALREADY POINTED 3P YO
JeTHE HNIGHESY WRITABLE MEMORY ADDRESS

MOV Ry, (3P) Je> READER CSR
MoV (sP) ,»(3P) IMAKE 2 COPIES FOR L READ
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oMAIN,
RNSA8E ABSLOR » ABSOLUTE BINARY LOADER == VBET7A
768 165432 912705 163382 LelDi1 MOV SL.READ,L,PTR  j=> READ ROUTINE S H ¥2|
769 163436 0038} CLR LoADR JCLEAR THE ROAD ADDRESS
778 165440 18446 L.LD1BL MOV Rg, = (3P) IPICK UP THE CONTENY OF
1A 2] JTHE SOFTWARE BSWITCH REGISTER
T2 165342 s0spie ROR (1 1] JCHECK RELOCATION FACTOR
77  i6S48s 103482 scs L.LD1E $JUMP IF SOME RELOCATION NEEDED
T74 165686 005016 cLR osp JUSE ADDRESS SPECIFIED ON THE YAPE
778 165458 008403 BR LeLO2 160 DO LOAD
776 163432 006310 L.LDICt ASL o8P JCHECK FOR NON=ZERD
TT? 1635434 efieny BNE L.LD2 JJUMP IF LOAD ADDRESS SPECIFIED
;;: 165456 pi0136 MoV LoADR, 08P JOTHERWISE CONTINUE LOADING FROM LAST LOAD
;:a J¢ LOOK FOR THE BEGINNING OF A BLOCK
1
782 165460 08Se0e L.LD21 CLn LoCKSM SINITIALIZE CHECKSUM
783 168462 @0av1s Jse PC,OL,PTIR JREAD A FRANME
784 16S46s 103303 DECS L.8YY JCMECK FOR o1 (STARY OF A BLOCK)
703 163406 001374 BNE L.LD2 JLOOP UNTIL ¢1 18 POUND
;:t 105470 oearys JoR PC,oL.PTR JREAD ANOTHER FRAME
?
788 e
789 §* INPUT AND SAVE BYTE COUNT, IP BYTE COUNT I8 EQUAL TO ¢
9% J* GO YO PROCEED JumP
94 )e
192
793 165472 DpReYeT podeTe JSR PC,L.GHRD JGET FULL BYTE COUNY
796 185476 018402 MoV Ra,L.8C '
795 165580 062702 177774 ADD #=4,L,8C JSUBTRACT & TO MAKE BYTE COUNT CORRECY
796 163504 022782 e000N2 cHp #2,L.8C IWNAS BYTE COUNT EQUAL TO 6?
707 148518 081a3e BEQ Ledmp JJUMP IF NO DATA (E,G, = JUMP BLOCK)
T8 165512 004747 628054 JSR PCyL .GWRD JGEY LOAD ADDRESS
779 165516 001608 ADD o8P, R JGENERATE ACYUAL ADDRESS
020 165520 o100} 1Y Ra,L . ADR JAND PUT IT INTO THE PROPER CELL
(1]
[} }] T
813y §* READ IN REMAINDER OF DATA )
sus J* IF THE LOADER MALYS AT L,BAD, A CHECKSUM ERROR
Pt t* WAS OCCURED, R3 WILL CONTAIN THE EXPECTED CHECKSUM,
06 3¢ AND R® WILL CONTAIN THE DEVIATION FROM YTHE EXPECTED
80 §e  CHECKSUM,
(17} pe
80¢ 165522 oe0avss LoLD3t J8R PC,L,PTR JREAD A FRANME
838 14532 @es2em BGE LeLD4 JBRANCH IF MORE DATA REMAINS _
851 108826 18%570e 7878 L.CKSM J1F CHECKSUM I8 -
832 163538 001753 L 1] L.LD2 JCORRECLT, THEN CONTINUE
813 105532 osesee LeBADS MWALY JCHECKSUM ERROR
8ie 165%38 90973 BR LelD2 JPRESS CONTINUE TO IGNCRE CHECKSUM
81S 165536 110321 L.LD84: MOVS LeBYT,C(L.ADR}® )STORE 8 BITS AT A TINE
8.6 $655a8 020772 R L.LD3 ] THE RE~LOOP
{MAIN, MACYLL 27(667) 13=-FEB=T76 11325 PAGE 20
AM9a0E ABSLOR = ABSOLUTE BINARY LOADER =+ VOE7A
818
819 e S H'ta&
820 }* INPUT A FRAME, DECREMENT BYTE COUNY, AND ACCUMULATE CHECKSUM
823 e
822 165542 016603 ooepas LoREADE MOV 6(3P) ,L,BYT JDEVICE ADDRESS TO L.BYY
B23 165586 105213 INCB oL.BYT JSELECT READER
824 16%5%9 {05713 L.R1t  T8YSB oL,.BYY $DONE?
82% 165552 100376 BPL L.RS IND
826 165554 116303 000002 MOVE 2(LoBYT),L.BYT JGEY CHARACTER
827 165562 Q42703 177400 L 344 #177408,L.BYT  JCLEAR GARBAGE BITS
828 165564 poo3ed ADD LeBYT,L,CKSM JADD TO CHECKSUM
829 165566 @05392 pEC L.BC JOECREMENT BYTE COUNT BY ONF
43p 165572 @207 RTYS rc
83y
832 g
833 g« ASSEMBLE ONE FULL WORD OF DATA
83as e
835 165572 o@0aris L GWRDE JSR PC,OL,PTR JGET ONE CHARACTER
836 16557 pio3es MOV L.BYT,Ra $SAVE RS IN TEMPORARY
837 168576 @04av1S JSR PC,OL,PIR JGET ANOTHER FRAME
838 165600 000323 SWAB L.8YTY IPLACE ANOTHER FRANME
839 165602 0S0304 Bls L.BYT, R4 SASSEMBLE BOTH FRAMES INYO A COMPLETE WORD
8ap 16568¢ 200207 nTS rc JRETURN
84y
842 7 )
843 J* CHNECKX CORRECTYNESS OF JUMP ADDRESS
8aa 7o HALY IF ADDRESS IS 00D, JUMP TO PROGRAM IF 4ADODRESS IS EVEN
84s e
846 105686 004T6T 177760 L,JMPE JSR PC,L.GWRD JGEY PDSSIBLE YRANSFER ADDRESS
847 165612 00aT1S Jor PC.oLPTR IGET CHECKSUM
848 165618 12570 TSTH LoCXSM $IF INCORRECT
849 165616 821348 BNE LoBAD } GO YO CHECKSUM WALT ADORESS
850 165620 006204 ASR RA JGET LOW GRDER BIT
881 168622 j@83e22 ace L.JMPY JSKIP IF ADDRESS 18 EVEN
852 165624 oeeoesee HALTY JOTHERNISE MNALY
853 1656206 @887R4 R LebLU1S SRETURN TO START OF LOADING LOOP
854 165632 oveles LeJMPLT ASL Rs JRESTORE REGISTER
455 165632 061604 ADD o8P, R
856 165634 poa118 Jup (1 7] JJUMP YO USER
111}
838
859 FRARRRRE NN R AR RAR AN AR R ARARARLARAR R ARRANNANANNA R AR RS
(17 ] 12B00T ERRORI
::g JeA HALT MWERE INDICATES A BOOT ERROR WAS OCCURRED
I
(1% $JaNIT "p* TD RETURN TO THE KEYBOARD ROUTINE,
864 je PROVIDFD THE PC IS UNALYERED
::S ll'ﬁil"t.ttQt'ai'tnit.ﬁttittittttit.*.ttttt.i.tltti
6
867 165636 005741 BTERR1S TSTY o(R1) JPOINT Ri AT ERROR REGISTER FOR RK11i
868 1463682 011182 BYERR: MOV (R1).R2 JMOVE CONTENTS OF ERROR REG TO R2
809 165642 20800 WALY
8Tp 165644 Q280167 177136 K3JMP28 JMp ({11} JRETURN TO KEYBGARD DISPLAY ROUTINE

Ty


http:OII'L.AY
http:UNALTE.EO
http:IUITR.CT
http:1t',L.IC

«MAIN,
RM94E2

ars
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114}
103
t 144
ara
L Y
(1)
88y
882
283
8

886
887
(11}
(1 1)
1]
894
892
893
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MACYL1 27(667)
e ABSOLUTE BINARY LOADER == VOBTA

ABSLDR

165630
165652
165636
165660
165662
165666
163670
165672

177404
as27e0
e0a3e0
103376
818061
assene
sé2ree
sesase

MACYSL 27(667)
» DISK DRIVE BOOTSTRAP

RKi1

165676
165704
165706
165710
165712
165714
165736
185728
165722
165724
16572¢
165730
165732

812761
121128
205003
105711
1%eaes
ees203
pesTal
oe1373
eoopee
poavay
205711
188742
posSeay

13=FEB=T76

1182335 raGE 21

+8BTTL RKil

+ENABLE LS8

= DISK DRIVE BOOTSTRAP

JRRN AR AR R RSN AN R A RN SR NS R AR AN NERAR SR ANNAANRRNNAANRARN
J*THIS ROUTINE PERFORMS A BOOT FROM THE RK@S DISK DRIVE
JoUPON ENTERING THE ROUTINE:

R8O = DEVICE NUMBER

Ri = COMMAND/STATUS REGISTER ADDRESS

JeENTRY IS MADE AY (RKi1 ¢ 2)
JaTHE CONTENTS OF R3 IS LOST
T

2 WORD

BIs
ASL
scc
MOV
CLR
ADD
B8R

RK111
YT TIL)

281
TIIN
20000S DSKRD?
13+FEB=T6 11125 PAGE 22

177000 Q23302 OTHER:

TDONE:

DONE:

MOV
MOV
cLe
1878
BMI
INC
187
BNE
HALY
BR
T8Y
BN
CLR

RKCS
218,R0
L)

a8
RE,6(RY1)
RO

o5, R8
OYMER

8=256,92,2(R1)
R@, (R1)

R3

(R1)

DONE

R3

R

TOONE

K8Jnpe
(R1)
BTERR]
PC

«0SABLE L88

Jo> CONTROL/STATUS REG,
JSHIFY UNIT & YO BITS 15 - 13
' »

»

!

JMOVE IN YO RKDA REG.
JCLEAR UNIT @

JLOAD DISK READ COmm
JUNNECESSARY INSTRUCTION

SLOAD WORD COUNY OR BYTE COUNT

JLOAD READ FUNCYION & GO

JCLEAR REC FOR TiIMINGC INTERFACE TIMEOUTY
ITESY FOR DONE

JBR IF DONE

JINCREMENT COUNTER

PTHIS IS TO INCREASE TIME OF LOOP

PTESY FOR TIMEOUY

IHALY, "DONE®™ NOT SEY -e» TIMEOUT
SRETURN TO KEYBOARD DISPATCH ROUTINE("S")
JERRORS ?

#8R IF ERROR

JISTART SECONDARY BOOY

SH¥22

sH¥24
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oMAIN, MACY11 27(667) 13«FEBe76 11123 PAGE 23
RM9q0e RK1d = DISK DRIVE BOOYSTRAP

917

"s - FRRRRRRROR RN RAAARRRNARARARAARASORAANERNRNCARANRAREDS g H#Z_s
99 Fe0UTPUTY PROMPY STRINGS ‘ .

'a' ’Qitt*t...'ttﬂtttttnttn.tﬁtnt.ttitt&..ltttia.'tlii.

92y

~d2 165734 20577 MEGO? +ASCI1 <«’To<L P> JERRONEOUS COMMAND INDICATOR

923 $68736 2050215 0000244 363 +ASCII <CR><F><’$5<0> JREADY PRONPY OUTPUT

(1]

% 25

'a‘ )tt.ttitﬁt.i!.ttttitﬁtttit'ttitit.ttltt't.tttttttii

927 J*COMMAND DEFINITION TaABLE

". TR RARRA AR RANARR AN ARNANAR ARV AN A CRS RN RN ARARRANANERDY

(1]

930 165742 173026 CTYABLES MEM

931 165744 Pe6330 oASCIY /XM/ JCOMMAND TC DO JUST MEMORY TESY

932 165746 163426 AR

933 165758 @51181 +ASCII /ZAR/ $COMMAND TO DO CPU & MEMORY TESYS AND

934 FTYHE ABSOLUTE LOADER WITH A RELOCATABLE PROGRAM
935 165752 163414 AL

936 165754 0asiey «ASCIY ZAL/ 1SAME COMMAND AS "AR",EXCEPY NO RELOCATION DESIRED
937 165756 163264 RX1yt

938 165760 054104 «ASCIY 0%/ ISAME A8 "AR®",EXCEPY THE FLOPPY BOOY 18

39 ' JEXECUTED IN PLACE OF THE ABSOLUTE LOADER

940 165762 1635450 RKL1

941 165784 045584 +ASCI1 /0KX/ JSAME AB "AR", EXCEPY THE DISK DRIVE BOCY

942 : 318 EXERLUTED IN PLACE OF THE ABSOLUTE LOADER
943 165766 173302 TEST?
944 165770 @#61530 +ASCII /xC/ JCOMMAND TO DO JUSY TNE CPU TESY

9SS 165772 163236 0o

966 165774 042117 +ASCI1 /0D/ JCOMMAND TO HALY FOR 00T OPERATION

947 IWARNINEG »

sas JYNE "0D" COMMAND MUST BE THE LASY COMMAND IN THE LISY
949 165776 p0OGRR0 e SINDICATION OF END OF TABLE

950

951 {10 1.] )} +END

JMAIN, MACYLL 27(667) 13=-FEB=T6 11123 PAGE 23y
RMQQ0Q SYMBOL TABLE

ABSL 163420 ADCONTY 3173732 ADDRY 173716 - AL 1635414 Hﬂ -
AR 165236 81710 = Bp2000 8IT1S = joeese 8I7S,.1s 820040 S c A
800y 165242 sYCOMM 165108 BYERR 1650640 BTERRL 1635636
1 32 244 163244 CHECK 173722 CR = PRQO1LS CTABLE 165742
DCONY 1737%¢ DEVNUM 1654290 oo:xY 16%97¢ DONE 163726
OSKRD 165670 GETCHR 165104 GETYNUM 165174 GONOGO= 173000
JMP 173152 JMP3 173168 JORT 1733572 JSRYP 173606
KBDO 165000 KB80S 165006 ABJMP 1735606 KBJMP2 163644
LF s gooei2 L.ADR =X800001 LeBAD 165532 L.8C sxBp0002
L.BYT sxgaeees L.CKSMaX0080000 L.GWRD 163572 LeJip 165606
LedMPy 165630 L.LD1 163432 LoLDIB 165448 L.LDSC 163452
L.L02 1654060 LeLD3 165522 LeLD8 165538 L.LOAD 163438
L.PTR =x000085 LeREAD 165562 LoRi 163550 MEM 173626
MENDO 173712 MEMERA 173739 MEMERD 173734 MEMSIT 173642
NEMTY 173736 M35 165736 ns6Q 163734 00 163236
OTHES 165676 rc sxgssen? pCes = {77558 PRINTY 165012
PUTCHR 165120 READ 165026 RKCS s 177484 RKLY 163639
RXCS s §7717¢ RX11 165264 re s%000000 Ry sX000801
R2 sx800002 R3 «X000083 L1 =x000004 L] *X800003
STARCH 165842 L4 X0800806 TCONY 163168 TOONE 165710
YESTY 173800 TEST2 173844 TESTS 173184 TESTS 173142
TESTS 173166 YESTS 173236 TESY? 173302 TESTS 173444
TESYS (73832 TJsn 173020 TJSRP 173624 ™WB s 177562
TKS = 177560 TPE = 177566 PSS = 177564 TRAPS 163150
TI0ATA 173208 TIDATS 173270 TSDATA 173274 T6DATA 173300
TTDAYA 173436 TTERR 173434 TOERR 173538 TOERR 17353¢
WALK 173746 AIRTN 1635144 $800TS= 163000 . s 166000

ERRORS DETECTED: @

aM9400, M9400RN94BO/DSIERF
RUNeTIMET 3 ¢ 2 SECONDS
CORE USED: ax



DIGITAL Eq‘Ul ENT CORPORATION 1 QUANTITY/VARIATION
MAYNARD H ) .

, MASSACHUSETTS |
» » ]
HADE 8y p, my CHECK D p. m “
2 3
v Ly vy D Dl - ? ? 7 ? x|
m;m_mw R EEHE
i ] ] ] ] e
'T¥ DWG NO./ PART NO. DESCRIPTION t E E EQE E
1__l2m73 REV1l VOLUME NO, 1 PRINT SET atalal-=|-1-
2 | DEC-11-DZM9A-C-D REV1l DIAGNOSTIC LISTING * * % [ (% |%
|3 | DEC-11-DZMOA(-PR | REV1l DIAGNOSTIC PAPER TARE LNENENEAL.IE
4 | MP@P3I3! REVII VOLUME NO.2 PRINT SET -l=|-11]1}]
*NOTE: THESE ITEMS ARE ONLY TO BE
__SHIPPED WITH FIRST SHIP TO
CUSTOMER.
TITLE - ‘ ASSY NO. SIZE|CODE NUMBER REV.
REV1l SHIPPING LIST NONE AlPL REV11-g-2
HMEET 1 OF 1 oist.] | 1 1 ' 1T 1 1

DEC FORM DEC 16 (325)-103!- N870
DRA 110
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