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ApSTRACT

Tnld DIAGNOSTIC IS DESIGNED TU TEST THE MICRO NOVA
ASYNCHRUNOUS INTERFACE BOARD INCLUDING THE OPTIONAL
CUNSOLE DEBUG FEATURE IF INSTALLED,

MACHINE REQUIKEMENTS

A MICRO NOVA PROCESSOR

2K UF READ/WRITE MEMORY

A MICKO NUVA ASYNCHRONOUS INTERFACE BOARD
LONFBACK PATCH PouUG PN. XXXXXXX OK EGUIVALENT

OPERATING PROCEDURE
HARDWARE CONNECTYIUNS
NISCONNECT THE TERMINAL PLUG FROM THE BOARC TO BE
TESTEU AND INSTALL THE SPECIAL PATCH PLUG, IF A

PATCH PLUG I8 NUT AvVAILABLE, THE CONNECTIONS REQUIRED
ARE:

TRANSMIT DATA TO RECEIVE DATA A2i=Al
OATA TERMINAL READY TO CLEAR TO SEND AlB=A2
OATA TERMINAL READY TO DATA SET READY AlB=AG
REWUEST TO SEND 7O CARRIER DETECT Al2«A4
REQUEST YO SEND TU RING INDICATUR Al2~A8

THE UNIT UNDER TEST MUST WAVE W27 REMOVED AND MUST BE
PATCHED FOR #=B81T CHAKACTER LENGTH (W18&W19 REMOVED),
ANY BAUU RATE MAY BE USED, ANU TRANSMISSIUN MAY BE
EITHER KS232 OR 20MA CURRENT LOOP, THE BOARD DOES
NUT PROVIDE ANY MEANS OF CHECKING PARITY OR STOP BITS,

LUADING

PROGRAM MAY BE LUADED VIA THE BINARY LDADER OR THE DTOS

©OK UFOS SYSTEMS AND WILL START AT LOCATION 280, IF IT!S

DeSIRED, "SWREG" ANL "USREG"™ OPTIONS MAY BE CHANGED AT
THIS TIME THRUUGH THE WAND=HELD CONSOLE OR THE CONSOLE
DERUG OPTIUN,

ERKUR DESCRIPTIOM

THIS PRUGNAM IS DESIGNED TO PROVIDE A SNAPSHOT OF ALL
REGISTER CONTENTS IF AN ERROR IS DETECTED, YHESE ARE
SAVED IN A MEMORY STACK AND, DEPENDING ON THE "USREG"
NPTIONS, REPORTED TO THE USER VIA SOME LISTING OUTPUT
DEVICE, A RUNNING COuUNT OF ERRORS IS ALSO SAVED BY

Tnk PROGRAM, AND FACILITIES ARE PROVIDED FOR LOUPING

R nALTING ON ERROR DETECTION, IN ADDITION THE DEVICE
4AUL KATE 1S CALCULATED AND THE CONSOLE DEBUG ROMNS

AND RAMS ARE VERKIFIED IF INSTALLED, THE ERRORS ARE SAVE
In MEMOKY AS FOLLOWS:

LUCATION (OCTAL) VARIABLE INTERPRETATION



PRy MNADY
a1
12
L]
A4
75

A2t HELP CURRENT SUBTEST START
weend PASS TEST PASS COUNTER
L% SWREG SwITCH REGISTER

nez21@ USREG USER REGISTER

20211 INTYL SUBTEST LUGQUT INTVL
ar212 ERCNT TOTAL ERROFR COUNT
r213 TSTNM CURRENT SuBTEST NUMBEkK
w4214 ERNUM LATEST ERROK NUMBER
Ap21s STACK E#ROR STACK POINTER
“o21b 2BLK ACO SAVE LCUCATION
An217 ACt SAVE LUCATIUN
An2en AC2 SAVE LCUCATION
worey AC3 SAVE LOCATION
*g22 CARRY & PCF SAVE

LeTAILED ERNOR MESSAGES PWRINT OUT THE REGISTER
CUNTENTS AT THE TIME UF THE FAILURE, AS WELL AS
IVENTLFYING THE SUBTEST AND ERROUR NUMBEN CAUSING
THE PROBLEM, THE MESSAGE FURMAT 1S3

FRRUW NUMBER XXX ENCOUNTEREQ SUBTEST xX
CRY ACQH AC1 AC2 AC3 PC
X XXXNXN XXXXXX  XXUXAX XXXXXX  XXXXXX

THFSE REGISTER CONTENTS SHOuULD BE CUMPAREU TCO THOSE
NESTRKED BY THE FALLING SUoTEST 1O ISOLATE THE ERROR,

SwITCH SETTINGS

LUCATINN "SwREG" IS USED TO SELECT THE PROGRAM OPTIONS
(NOT SYSTEM CUNFIGUNRATIUN), whILE RUNNING UNDER DTOS/
DFUS THIS LOCATION wlLL BE LOADED BY THE MONITOR,
HUWEVER UNDER STAND=ALONE AND PROGRAM LOAU MODES

TrIS LOLATION MAY Bt SET BY THE USER USING EITHER

TrE HAND=HELD CONSULE OR A TELEIYPE WITH THEt

CUNSOLE DPEBUG FEATURE, ANY OF THESE

OPTIONS MAaY Br UVERNIUDDEN BY SETTING OF OPTIONS IN

THF "USKEWL",

S»ITCr UPTIONS

DIFFFHENT BITS AND THEIR INTERPRETATION AT LOCATION
"SwkEG" ARE AS FOLLOWSS

BIT OLTAL BINARY INTERPRETATION

1 ¢ LUGP ON ERRUR
duana 1 SKIP LOOPING ON ERROR

2 [ PRINT TO CONSULE
_2vnna 1 ABORT CONSOLE PRINTOUT

3 2 PRINT DETAILED ERROR ON

SELECTED OEVICE/DEVICES

10800 1 X ERROR PRINTOU! UNLY

4 [ ALLUW END OF PASS PRINT
Aagvn 1 SUPPRESS PASS PRINTOUT

5 [ DON'T USE LINE PRINTEK
w2aav 1 USE LINE PRINTER

6 ] DON'T HALT ON ERRUR
21040 1 HALT ON ERROF

Crnd MNASY
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43
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a5
(4
n7
Ab
by
1o
i1
12
13
14
15
te
17
1o
1y
2¢
21
22
23
24
2>
26
27
2b

LN

7 4 OOUN'T PRINT SUBTEST COMP
Addun i PRINT SUBTEST COMPLETION

Ae14 RESERVED FOR FUTURE UuSE
19 [} REPORT CALCULATED BAUD &
Avdel 1 SUPPRESS BAUD RATE REPOR

USER REGISTER CONFIGUKATION

THIS DIAGNOSTIC USES BIT @ OF TWE USER REGISTER TO
OVERRIDE TwMe SWITCH REGISTER OPYIONS, THESE
DIFFERENT BITS AND THEIR INTERPRETATION AT LOCATION
"USREG" ARE AS FOLLOWS!

bI1 OCTAL BINARY INTERPRETAYION
] [ USE "SWREG"
1utpde 1 IGNORE “SwREG"
1=7,15 SAME SIGNIFICANCE AS "SWREG"
8 @ USE STANDARD ADORESS FOR
UNIT UNDER TEST
fv2va 1 USE ADDRESS FROM "UUTAD"
] USE STANDARD CONSOLE ADD
ed100 1 USE ADDRESS FROM *CONAD"
fe=14 RESERVED POR FUTURE USE
»eNDC
JEJECT
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@124 40Q057
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ve126 077440
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40132 177775
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3LTUS POINTERS
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.LOC
DIRT

«L0C
EGGS
«LOC
o ZREL
oBLK

«LOC

’ JPOINTER TO DIRT BLOCK
4>

JPOINTER TO EGGS BLOCK
50
8,
tye

A A A R R R R R R L L LT T T T uusurur sy
IPAGE @ CUNSTANTS FULLOW
A AR D R R R R N L L T L L LT ey

HALDE
UuTAD:
UTINT:
CUNAD:
Ca:
Cio:
Ci16:
Cae:
cs50:
ges52:
Diee:
D135
Dimva:
MawK?
LSwK1
MSWM?S
LSwM3
SAVE?
TIMERS
I1TmsK}
UTMSK?E
ROMBUF 1
MOD T3
RAMAZ
ROMSIZt
LIMLIT:
NEGS:
CNT2
CNT12
CNT23
BUF 3
BUFAL
EBUFAL
ECNTS
XCNT S
XORFG:
SERVIC:
DIRT:

”
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Q

a
nelnaa
(L YLV
AuvRv1e
7P 1Y)
PrerySe
veeas2
1¢a,
139,
1eno,
LDLLT 3
103240
A62/765
16A4p
Brvaney
140000
177774
L1021
ROM
n77480
R7756¢
377

']
177775
27

4

]
BUFF=]
BUFF=1
EpUF=1
@

27

[}
INTSV
«TXTE

JCALCULATED BAUD KRATE

JTHIS FIGURE FUDGEN TQO GET CORRECT BAUD RATE

JSAVE LOCATION FOR TIMING LUOP COUNTER
JTIME CUNSTANT

IPOINTER TO CODE FOR CUDNSOLE DEBUG

ISTART OF DEBUG ROM

JRAM POINTER

JERROR BUFFER ADDRESS

/MNASYN @8s
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20150
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163
val64
aP165
Ye166
un167
welZe
anr17y

Weonae
v AEAA
GrA2¢
172vid

“AN3Na
(A2
ePASur
ARAVEYD
aPnade
22211
weracoR
[old-14
(3212 1]
vl gn
veg2av
14vdeo?

IEGGS
EGGS3

4
2un
172003
T
]
3un
2

Su
EGGS
»

50

”

@

202
143409

ISTARTING ADDKESS FOUR DIAGNUOSTIC
JINHIBIT ALL CPU'S EXCEPT MICRO=NOVA
JPERFORM THREE PASSES IN AUTO MODE
JREQGUIRE CONSOLE FOR ERKOR LIST

TREQUIRE SECOND ASYNC BOARD FOR TEST
JSTANUARD UUT ADDRESS IS TT01,TTIM

1DTOS SKWITCH

JDEVICE CODE

JCAT SWITCH

I1PASS COUNT

IRETURN= ADDRESS OF DYDS MONITOR
}SWREG FROM DTOS
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ai
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43
'Y
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as
47
T
a9
Su
51
52
59
54
5>
L1
57
58
5y
6u

v6l4dul
[P T3]
ablinal
(-T2
61221
e6e2ul
273301
2738101
w6241
CLYLT
1r2010
LT
220000
0PuoAR
eesven
CPenua

STITL MNPAC
R R R R R Y
JMACRO DEFINITIUNS FOLLOW

IR R R A R A R R A SRt

«LIAC PSHARYGLlApL
JDIAC PUPA®BR616W1
WUIAC MTSPeU6100Y
WWIAC MTFPay60an1
LUIAC  MFSP®p6i241
+UIAC MFFPRO60201
JUUSR AuLBA733N}
«DUSR D1lvsp73i0t
LDUSR SAVER624074
«OUSR RETsQ020681
+OXOP TkPs100A10 JSTD MILRO=NOVA TRAP W/0 BITS 10811
A0
7689
2Cs2
7080
2€=0
«MACRO  SETUP
LA 2e8?Eel
13 PFe (PE870A8)/1080%)
. 2 (28470) /7108
" s (P2E&7 )+
. SET?P 2,1,2,3,4,5,06,7
Al
N10GL 35 JSYNC PULSE FOUR XUR TESTER
%
+MACRU SETZ2P
TOAZFARGA2HE JSR @ ISETUP
X
«MACRU ErALT
23 us?De}
. Le?C+y
(33 WJIFE (2C=4¢)
L 8u7Rey
e ki% 1]
s LENDC
T3 . JFE {7B=4)
. 2AR7A+)
"W k-1 1)
e JENDC
. 2x3(F087¢¢)/108¢)
. YR (70872) /1041
LL 22 (7087)+)
. Az?A+)
ww Ba7p+]
. Cx(2C&7¢)/10%!
'S De(2C&7)+!
wwERL?T ¥,1,2,3,4,5,6,7
X
+«MACRO EHL2T
ThP Ak, AB, ACAD JERNOK NUMBER A2XA?Ya?Z

%
+MACRU LOUOF
PELAN ILOUP
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a0even
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nwraea
00205
weaee
we2e?
ve21u
20211
ve212
negtd
wez214
vwez1d
onzio
0223
vaz24
w225
ve226
wn227
0e2de
wA231
ae232
0e233
ured4
ue23ds
ne23s
wee37
¥n2dye
wreay
wpede
aneay
wreaa
ar245
we246
un247
anese
0e251
RS2
er253
wred4

[kl
Yn2z2u2

vaupap
wKAZal
woadve
naerneg
weolel
2ApAVD
pAAPn
[dddd L
bRered
["L15 B
wpanne
wReAnen
vRuRue
0Pv215
aneeos
170000
wadneY
¢enp?
win@ee
LPaRaR
waenuve
¢RiPoe
vovdee
¢Pv20d
wPYivg
nanR4e
vdaeeen
vAgal1a
wPVBl4
CRAuna2
apvAng
eey1517
vni477
¢e1734
2022614
0r2134
vealde
ng142
vh2152
vaz2edd
vazl2e

T e A A A A Rl L
JPROUGRAM STARTS HERE= JUMP TO INITIALIZE ROUTINE
B R R A L e 2
«LOC 2en
JHP @ ISTART

Rt R R R A R A dd
JPAGE @ CUNSTANTS FULLOW

R R e A R LA R Attt dd
HELPS "]

LOUPKSHELP
1STARTS START
PASS?S [
REPZT: STRTY
RTNZ2i: R
RIN?72: @
SWREG: @
USREGS: @
INTVLE: )
ERCNT: @ PTOTAL ERROR COUNT FOR ALL TESYS
TSTNMT @ JCURRENT SUBTEST NUMBER
ERNUMS @ INUMBER OF LATEST ERROR
STACK: tREGISTER SAVE STACK HERE
«BLK 5
LELYH 109PAd JMASK WORDS FOR BITS 2«15
MSK13 840pap
MSK218 Lr{J11]
MSK3$ vioe0e
M5K41 Avdpne
MSK53 nB2000
MSK63 (L RT14]"]
MSK71 RQued4ny
LELY eengaw
MSK9: epele0Q
MSKiR3: OQvende
MSK11: Ppee2e
MSK123 20010
MSK13: Q20004
M5K14: PemRQ2
MSK153 Qorpal

TERALTS XEWALT
ISETUP: XSETUP
ILOOP:  XLOOP
ITYP?E! TYPZ?E
IPOC?Ts PUCTY
1¢0C2T8 ZuC?T
IPDC?2St PLC?S
IPDE?CS PDE?C
IMES?S: MES?S
ICRL?F: CRLZF
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CLES T

P 1A
w2243
vduwidal
H2v213
06ivyy
wburg
1n24pm
Ndu212
0w4g213
wau2u3

STITL MNPaC

[l b deh hid A Ak L PN
VINITILIZATION MODULE ~INITIALIZES POINTERS AND

JALL CCUNTERS FUR START OF UIAGNOSTIC

A A L T S L L L L T T T N

oLOC 500
START: LODa A, IeHALT
STA n,47 JSTORE LINK TO ERROW IN TRAP ADDRESS,
Lua @,STACK
mTSP @ JINITIALIZE STALK AND FRAME POINTERS,
MIFP [
suB (Y4
STa @yERCNT JIRESET ERKOR COUNTER
STA B)TSTNM JCLEAR SUBTEST COUNTER
STA WyPASS ILLEAR PASS COUNTER

AR A A L L L L L L T LT Uy
A A L R L R L R L LT T T e
!

7 INSERT DIAGLNUSTIL PROGRAM HERE ||

'

AR A A A N L R R L L L L T pmurerpur ey
LA A A R N R R R L L T T i,

lomia mnadSY

Ae
18
(]
LE]
ne
n7
ne
(51
16
14
12
13
14
15
16
17
10
19
20
21
22
23
24
25
26
27
28
29
3u
31
32
33
34
35
3o
37
38
3y
4
a1
42
43
44
4b
46
47
48
49
56
51
52
53
54
35
56
57
58
59
6y

vasty
and12
weS1d
edl4
wpd1d
[ 31
nnb17
wes2n
ned2)
weab22
urd2
vwPd24
P02
uesze
arh27
weddy
w@d3]
ard3e2
(-1 K]
wedl4
nas3s
“ub30
vhdd7
ansdap
wes4y
wed42
weday

wed4q
wadas
u@ddo
wedbaz
ar55¢
websdi
upsd2
b5y
nesde
w@d5s
ved56
aedbs7
[22-11]
2e561
wn562
6N56

1417
nedhsS
ans6o
wad67
0057 a
ves7y
aed72
wes7y
ard74

v2u21e
123113
20207
w40207
»34103
w2144e
141005
Wi vdps
©w21405
nan2u?
w214yl
vaylng
n2ue e
©24233
107404
WP 4434
wP4234
1°274p4
Ara5gy
w6254
P25
wee6o4s
[4L-Y3- 1
©n6253
cPe6ap
nih6254
nwne2sae

¥62191
063551
CLET Y-
063751
wepdyd
dN6253
ve2r21
wap2sa
161000
©34163
25442
125045
ePnand
¢er24py
an1473
vras1s

v542uS
«24253
w242u2
1224002
wap4as
844024
w2nlal
naat24a
w2ving

oTITL MNASYN
INTITS Loa ©0)USREG
MOV » Py@,SNC JTIGNURE SwREG?
LuA 7,SwREG INO, USE SWREG
S1a @, 8wREG 1SET UP SwREG FUR TEST
Lua 3,1EG6S IGET EGGS BLOCK POINTER
Loa 2,0,3
MOV @,8,5NR JAUTO MUDE?
JMP o*5
Lua 9,5,3 JYES, SET UP FROM EGGS
$TA 2)SWREG
Lua Bpl,3 JGET DTUS UUT DEVICE
STa @ UUTAD ISTUFF IN UUT ADDRESS SAVE
Lua @,USREG
LDA 1 ,M8K8
AND @,1,3ZR JCHANGE UUT ADDRESS?
JSR uyTup 1YES
Lua 1 MSK9
AND 2y1,32ZR ICHANGE CONSOLE ADDRESS?
JSR CONUP JYES
JSR @ ICRLZF
JSR @ IMES?S
HOGY JOUTPUT START OF DIAGNOSTIC HWEADINGS
JSR o ICRLYF
JSR ¢ INES?S
HDG2
JSR » ICRL?F
JSR @ ICRL7F
JCHECK FOR DEVICE ON BUS
NIODS T701 JTURN ON BUSY
SKPBZ TT01 11S BUSY ON?
JMP oK 1YES
SKPOZ TT01 IWELL, HOw ABOUT DONE?
JmupP oK JYES
JSR o IMESTS JPRINT "DEVICE NOT FOUND®
HLG4
JSR @ ICRLTF
MoV 3,9 1GET FAILING PC
w0 3,IEGGS JGEYT EGGS BLOCK POINTER
DA 1,043 JGET DTOS AUTO MOUDE FLAG
vov 191,8NR JARE WE IN AUTO MODE?
JMP oK INO, CONTINUE TEST
JMP @ ot
RTIRN
[V §] ImP STRT JGO TQ START OF TEST

LA A AR A R L T S LR L R L T LT T ey
PTHE FOLI.OWINu SUBROUTINE WILL UPDATE ALL I/0 REFERENCES
170 THE UNIT UNDER TEST

,"i't'QWQ'tti'tQi'""."ﬁ"'l'ti"""iﬁt'!'t."'ll'tt.'it""'

UUTUP:  5Ta 3,RTNTY
LL.DA 0,IMES?S JGET PROGRAM UPPER LIMIT
Loa 1)ISTART JGEY LOWER LIMIT
Jus 1,2 TLENGTH
HTa Ap)CNTR  JSET COUNTER
HTA 1,20 ISET AUTD INCREMENT POINTER
Loa 2,UuTAD
§Ta Q,UTMSK JSET MASK FOR Uyt

Lua B,UTINT
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ul 6ebd75 10207 com A, A1 eR6E2 r214¢2 LuA @,0,3 1GET SECOND WORD

P2 4ed76 wav123d STA PyITMSK JISET UP UUT INTERRUPT MASK 22 vdbb3 1224u0 SuB 1.2

28 wes?7 v24e8y CHECKE Lud 1, TUMSK a3 vpbbd j4Sveid AQD 2,9

N4 vidbed 24V20 LA f,020 J1GET INSTRUCTICN 24 Pro6Y rdldgn 87A 0,2,3 IRESTORE

25 waorl 1274u0 AND 2,1 JCHECK FOR [/0 25 w@6E6 1754w InC 3,3

a6 WAbP2 v3wdd7 LO& 2,JUINS JINSTRUCTION TYPE A6 ve667 175412 INC 3,3

97 ooy 146414 SuBs 2,1/984R 37 P07 v21éva LUA 2,0,3 1GET THIRU wORD

28 4PoP4 P44ty JnP CUNT INOT I/0 26 aP671 12e24uY sus 1,92

Ny APbED> V24425 Lo 1) AUMOK 29 VPo72 143722 ADD 2,9

1¢ ofolt 177407 AND 201 JCHECK FOR 1o 0B673 g4lagn 8TA 2,0,3 IRESTORE

11 ¢Pov7 v3e1lad LuA 2,Ch¢ 1TTIL OR 11 e@d574 34205 LuA JyRTINZY

12 ovble 146415 Suas 2,1,9NR 1TT0L ADDRESSES 12 wPn7% vAldad JMP a,3 JRETURN TO TEST

18 vebll vwerdlR JMP porr {3 4r676 viredu? TTIADY TINZW JINPUT ROUTINE POINTEK

14 02612 15147 INC 2,2 14 pR677 ¢n2272 TTOAD: TIVY? JOUTPUT ROUTINE POINTER

15 ar613 146415 SuB#u 2,1,5NR 135

16 4614 ¢cavand JMP poIT 16 't't""""Q't'l!"'.'t'ttt."'t'tt"".t't"tt".'."t"""t'
17 v2615 014416 CUNTI 052 CNTR 17 ! RESET AND CHECK STATUS

18 vP6le VAW76Y JMP CHECK JCHECK NEXT LUOCATION ik ]ttwtt'iﬁt.'t"'t'ti.tt""'it't"t"t'.'.'t'.""t't't!.""'t'
19 veb17 ¢342458 Lud 3,RINZY 1y STRI SETUP 1v0,

20 @02y ¥P14vd Jme 2,3 JRETURN TO TEST 20 PB7Rew wab244 TS@RBL: JSR @ 1SETUP

21 v@621 ¢2414! DOITH Loa 1,UUTAD 21 we7el ama1dd 102,

2¢ 0622 3110 LDA 2,05 22 w722 069245 N1OC 3b JSYNC PULSE FUR XQOR TESTER
23 web623 4240 Sus 2,2 JZERD OuYT OLD AUORESS 23 vR7P3 ¢6R250 NIOC TTI4 JIDLE TELEYYPE INPUT

24 ¢¥0624 120407 Auv 1,9 PADD IN NEW ADDKESS 24 wp7¢4 763559 SKPHBZ TTIL

25 wub2d 214020 082 2¢ 25 EMALT 1BUSY BIT NOT RESET

26 PR0B26 0a2d2¢8 Sra n,022 ISTURE UPDATED INSTRUCTION 26 P70 1Pell0 TRP 2,2,81 JERROR NUMBER @@}

27 »0b27 ¢e¢v766 JupP cont JGET NEXT INSTRUCTION 27 we7eb 86370¢ SKPLZ TTIL

28 ©w63W 16020 A 10MSKI  10ALRy 28 EmALT IDONE BIT NOT RESET

2y w63l ¥6edu@ IUINST n60pan 29 0797 1290219 TwP 2,0,82 JERROR NUMBEK 002

30 0Ro32 PPRTT ADMSKE  Peeu77 3u LooP

31 #r633 veuda? CNTRS a 31 8710 ¢Pb245 JSR ¢ ILO0P

32 32

33 T i e R R AR DA A AR AR S A A A A A A Al bbbl 33 SETuP 140,

34 JTHE PULLUWING SUBROUTINE wIlLL UPDATE CUNSOLE 1/0 34 ¢C711 ¢Po244 TSEB2T JSR @ ISETUP

35 JADURESSES USED IN THE TTYIO PACKAGE 35 @712 vant4a fen,

36 T e R R A R AR AR LA AR A A AR AR AR AR 36 0713 060235 NIQC 35 JSYNC PULSE FOR XOR TESTER
37 ofbd4 154205 CUNUPE 514 3 RINZY 37 4714 who258 NIDC 1101 PI0LE TELETYPE OUTPUT

38 $u0 INPUT INSTRUCTIUNS FIKST 38 715 w63551 SKPBZ Ti04

3y #0035 02414d LDA 1,010 3y : EHALT JBUSY BIT NOT RESET

4y 02636 v3Iuind Lua 2,CUNAD 4 we716 1eadie TrP 2,0,83 JERROR NUMBER 003

41 veb37 ¢34437 LoA 3,T1IaD 41 9717 ©63751 - SKPLZ TT01

4 ©Pbdy 21447 Lus 2,0,3 1GET FIRST wORD a2 EmALT JOONE BIT NOT RESET

4y pnod) (22440 SuB 1,2 PSUBTRACT OuLD ADDRESS 43 ve72¢ 1vedlP TRP 9,0,%4 J1ERROR NUMBER 204

44 pPLA2 149P0R Aup 2,0 1a0D NEw ADURESS a4 LOooP

45 prbdd nd14¢p S1a 0, 2,3 1RESTURE 45 0721 040245 JSR ¢ IL0QP

46 vyreda 175480 INC 3,3 IMOVE UP POINTER 46

47 wPbab 1758uw Ine 3,3 47 T e T R A R A R A R R R A A A A A A A AL AL A LA A il
46 V0646 21400 Lba A, 2,38 JGET SECOND wWORD 4o ’ CHECK MODEM STATUS BITS

49 ¢PbA7 122400 SuB 1,9 45 l't"t'tt""tttit'tt"'Q‘t"t"'ﬁt".ttt"'t‘ttt't'."t't-'t'tt
S5p or6Su 143202 ALD 2,0 S¢ SETUP 1¢@,

%51 AnbS1 val4en S14 a,2,3 IRESTURE 51 #7722 pvo244 Tdued: JSx @ ISETUP

52 INOw DO OuTPUIT INSTRUCTIONS S we728 uerni1dd 100,

58 JPr652 125402 INC 1! 53 w724 v60235 N1uC 35 )SYNC PULSE FOR XOR TESTER
54 ¢n65s 151440 INC 2.2 54 90725 w61452 01m @,TT11 1INPUT MODEM STATUS

5% wr654 v34e423 Loa 3,TT04AD 55 vp720 10410}4 Muvs @,2,S2R

5¢ w655 v214dvn LULA a,0,3 1GET FIKS] wORD 56 ErmaLT JMODE™M STATUS NOT ZERO

57 2650 1224093 L) 1,9 57 w727 100510 TP r,A, A0 JERRON NUMBER B@5

58 0P057 143740 AUC 2,9 58 Loop

59 wirb6N daldunv 5Ta 2,2,3 1RESTURE 59 ¢273¢ wb245 FELEN ILOUP

60 VPB6EL 173440 InC 3,3 (17



P13 MNASY

a1
22
23
24
20
ad
a7
48
2y
lv
11
12
13
14
15
16
17
18
19
28
21
22
23
24
2%
26
27
28
29
Sv
3
32
33
34
35
36
37
3y
39
49
41
a2
a3
44
45
46
47
a8
4y
S0
51
52
53
54

nwe7dy
we73e
0e738
nn/3a
nes3s
40730
wer37
o/ é

w74y

wr7a42

vwe’43y
N2 44
ue7as

we’4e
ne7az7
wr75¢

wers)

ve/52
w753
9e754
w753
20756

¥e757

“e76¢
nerel
vwer6e

we763

ny764
w785
©ve760

6e767

o244
uwAv144
W6a235
122529
ve200m
w1450
24104
122414

1P¢b1@

wro245

p6244
v2ul44
©v6235

w2oill
w61181
v63451

tea710

va4122
125445
v@vava
063459
wee775

ie1017

102522
n6215a
063450

141112

636106
w61452
112414

ie1242

SeTuP 140,

TSpvdtr JSR @ ISETUP
190,
NIOC 35 ISYNC PULSE FOR XOR TESTER
SuBZL (Y JGENERATE )
ous A,TTI1  PTUKN ON DATA TERMINAL READY
018 ?,TTI1 JINPUT MCDEM STATUS
LDA 1,Ca
Sufu 1,2,8ZR JTEST FUR DATA SET WEADY
EHALY I1ONE OR MORE BITS NOT SET
TRP 7,0,76 JERKOK NUMBER 046
LoaopP
JSR # ILooP

A A AR L Y R Y R A T I,
THESE TeSTS WILL EXERCISE
$JIHE INTERFACE BOARD wITH A VARIETY OF DATA PATTERNS AND

TBEGIN TRANSMIYT RECEIVE TESTS,

IWILL TES) INTERRUPT AND STATUS OPERATION,

AR A R L Y R R R A A A I Y

SeTuP 100,

150051 JSR @ ISETUP
1ve,
NIOC 35 ISYNC PULSE FOR XUR TESTER

JFIKST, OQUTPUT A LHARACTER wITHOUT CLEAR TO SEND
JENABLED AND MAKE Sure TRANSMIT GUES BUSY,

LDaA 72,0252 JLOAD ALTERNATING BT PATTERN
NUAS @,T701 JOQUTPUT CHARACTER

SKPBN T101

EHALT JTRANSMIT BUSY DIU NOT TURN ON
TrP 0,2,d7 JERROR NUMBER Q2u7

$SECOND, CHECK THAT RECEIVE ODUES NOT GO BUSY UNTIL CT5S IS ENABLE

Loa 1,TIMER JLOAD TIMER CONSTANT
LuOP13  INC 1,1, 80K
JMP TURNON  JTURN ON CLEAR TD SEND
SKPBN T111
JmP LUOFL PRECEIVER NOT BuSY
EMALT JRECEIVER WENY B8USY WITHOUT CTS
TRP A,@,1¢0 JERROK NUMBER 910

JTHIRD, ENABLE CTd AND CHECK THWAT RECEIVE DOES GO BUSY,

FTURN ON DTR
JTO ENABLE CTS

TURNONI SUBZL A,
DORS 2,771
SKPBN TrI
EMALTY
TkP “,0,11

INO RECEIVER BUSY AFTER DOBS
JERROR NUMBER 011

JFOURTH, CHECK STATUS FOR CARRIER AND RINL DURING PERICD

IwHEN REQUEST TU SEND SHMOULL BE ACTIVE,

Lua 2,C186 JLOAD BIYS FOR LAKRIER, DSR, AND RING
nie 2,TTI1 JINPUT STATUS

SuR# 0,2,52ZR JCOMPARE

EHALT JCARRIER, RING OR REQUEST TU HEND N,G,.
TRP @,02,12 JERROR NUMBER 012

Vi1d MNASY

a1
ae
"3
va
20
20
a7
26
79
1v
11
12
13
14
15
1o
17
18

ner7v
wi771
“er72
ar773
vezr74

wa’7s
08770

o777

vieew
niegel
wlee2

wiued
eldng

wiees

e1eo6
Alpnr?
vidle
wivtl
wieyzg

> 21013

2lvtd
vi1L1s

0101
viel’
n102e
vwiv2l
1022
wi62$
vie24d
0125
wigze
wiga?
wlody
©1ed)
1032
w1033
01034
21835
v1vdo
01037
Blvdy

Vg4l
“w1pd2

024122
0wb3752
wAvdyr4
125404
LY A

101312
v63651

101410

w2011
¢7065¢
112414

121512
n61277

ue6245

v2ae¢7
4ad4a121
024232
124000
1238400
40207
v3d1de
w5645

2P6244
PLLTLS)
260235
102520
062259
¥20123
“62077
¥22446
044001
622104
249134
044138
?3vaan
w7115}
®24122
w6a177
¥fodul
125404
wAv776

171610
Wea46

JFIFTH, CHECK THAT KECEIVE AND TRANSMIT ARE COMPLEYED WITHIN A
JINEASONABLE LENGTH OF TIMg,

Lua
SkPDZ
Jmp
INC
JmMP
EmALT
TP
SKPDN
EHALT
TRP

LOOP2:

JFINALLY, CHECK

LUA

DIAC
SuBw
ERALY
TkpP

DOAC
LOOP
JSR @

1, TIMER
Ti1Y
Y]
101,54R
LOOP2 IRECEIVER NUY DONE
JRECEIVER NOT DONE WITHIN MSECS
2,2,13 JTERROR NUMBER @13
TTO01
ITRANSMIT NOT DONE
2,0,.4 JERROR NUMBER @14

THAT RECEIVED DATA IS CORRECT

a,c2%2
2,TTIt INPUT RECEIVED CMARACTER
n,2,82R
TINPUT DATA NOT EQUAL TO OUTPUT DATA
2,2,15 JERROR NUMBER @45
v,CPU tPERFORM [/0 RESET
IL0UP

R R X L R T T R R R X R RS IITTYy
STEST ALL PATTERNS ONE AY A TIME USING INTERRUPTS
A A R R L R R AR LR L IS

Loa
STa
LDA
Com
AND
STA
Lua
PATST: STa
SETUP
JSR #
H
"NIGC
suBzZL
busc
LOoA
MS5K0
LDA
5TA
.04
5TA
5Ta
SNDPT:  _0A
JOAS
RTNPTE: (DA
INTEN
LUOPTS JmP
INC
Inp
EHALT
TRP
JMP

T$nu63

Q)SHREG JGET SWITCH REGISTER

Ay8AVE ISAVE IT

1,M8k7 JGET MASK FOR TEST NUMBER PRINYOUT
11 JINVERT

1,0 JMASK OUT BIY 7

@,SWREG JPUT BACK

2,ROM81Z jaC28377

2,PATRN JSEYT UP INITIAL TEST PATTERN

1

ISETLP

35 JSYNC PULSE FQR XOR TESTER

2,0 JTUKN ON DTR

@,TTIL 370 ENABLE CTS

ApITMSK JUUT INTERRUPT MASK

'] IMASK ALL BUT UUT INTERRUPTS
2,PINT JGET INTERRUPT SERVICE POINTER
2,1 JSTUFF 1Y

®,C4 IGET ITERAYION COUNT

A,CNT1  3SET UP COUNTERS

@,CNT2

2,PATRN )AC2% PATTERN YO BE TRANSMITTED

2,7708 JOUTPUT CHARACTER

1, TIMER ;GET INTERRUPT DELAY COUNTER
JTURN ON INTERRUPT ENABLE

31 INOP
191,8ZR pwAlT HERE FOR INTERRUPT
LOOPT

TINTERRUPT NOT RECEIVED IN TIME
N,8,16 JERROR NUMBER 016

LOPTR



¥R1s MNASY

a3
ne
2y
A4
ab
ae
ar
1]
29

p1o4d
w1044
aledd
wivde
o1047
uiese
"AY'-2
vlebd2
vie53
o1es5a
1085
v1056
©1e57
n1e6u

v1061
21062
winés
y106a
3% 1]
V1066
niveé?

wivle
01071
w1072
21073
wiera4
2175
2le76
o187/
vilea
vitel
¢1102
011ed
pliesd
vited
21120
wiier

¢i1lle
21111
pi1ie
e1118
01114
e1115
0l

1117
w1120
81121
e1122
©1123
a1124

01125

©¥60251
162014
vra4Q?
220134
121205
@ra764
214134
eR760
v@a7el
20122
v6351@
wae?777
1rlded
206775

121712
LY Y4
vavi22
263510
©ee777
161404
P90775

jeze1e
pRod0
QBapp@
saLe74
061477
v3l4124
162414
¢aer44
274650
172414
weu7o1
614133
[P 2A]4
n34121
151005
054207

wPo245
034761
1024w
112042
wPo4wd
014213
¢Po677

1m2440
040143
#22136
nau137
224142
¢ap1dd

206244

TUSNDS

ILGRYE

FALPTS

JUATA §/B AC2 =

PATRN:
PINTS
INTPTS

LOPTR:

NIOC
AUCH
JImP
Lba
MOV
Imp
082
JmP
JMP
Loa
$kPB2Z
JMP
INC
JMP
EHALT
TrP
JnP
LOA
SKPBZ
JmP
INC
JHP

EmALT
TP
JMP

4
INTPT
INTA
Lua
Subs
JmP
DIaC
SuB#w
JmP
nsZ
JmP
LUA
MUV
STa
Luop
Jok @
Lba
Sub
ALCU
JMP
DSZ
JdmpP

TT04
3,2,3IR
ILGUY
2)CNTL
?,0,5NR
RTNPT
CNT1
SNDPT
RINPY
0, TIMER
11

=1
a,8,84R
=3

2,0,17
LOPTRe1
@, TIMER
Tl
3
®,8,5¢LR
=3
DATA 1S

2,0,20
LOPTRe{

[
3,UTMSK
3,0,82R
TOSND
3,711
3,2,82R
FALPT
CNT2
RINPT
3,SAVE
2,2/,8NR
3,SwREG

ILO0P
2/PATRN
%,
@,2,82C
o*d
TSTNM
PATST

JCLEAR TTO1 INTERRUPT

JUEVICE TYOi?

INO, ILLEGAL DEVICE INTERRUPTED
)GET COUNT OF TRANSMITTED CHARS,
JOONE WITH THIS PATTERN?

JYES, FINISH RECEIVING
JDECREMENT ITERATION COUNTER
§SEND NEXT CHARACTER

1GO TO RECEIVE ROUTINE

JWALT FOR RECEIVER TO CLEAR
I8TILL BUSY?

1YES
INO, BUT WAIT A WHILE
JILLEGAL DEVICE INTERRUPTED
JERROR NUMBER 017

JEXIT

JWALT FOR RECEIVER TO CLEAR
JSTILL BUSY?

JYES
INO, BUT wAIT A wWHILE

AC3

JINPUT CHARACTER DOES NOT = CUTPUT CHAR
JERROR NUMBER Q20

peXIT

JCURRENT PATTERN STORED HERE

1ACA® INTERRUPTING DEVICE
JGET THE DEVICE MASK

118 1T TT1?

IND, TRY TRANSMITTER

JREAD THE CHARACTER RECEIVED
11S IT CORRECT?

JNO, INPUT CHAR NOUT ® TO GUTPUT CHAR
ISK1P WHEN ALL CHARS RECEIVED
JCONTINUE

1GET ORIGINAL SWREG

JLAST PASS?

JYES, RESTORE 8$nREG

JGET CURRENT DATA PATTERN
JCLEAR ACB

JAC2® NEW PATTERN,
160 TU NEXT TESY
JRESTORE TEST NUMBER COUNT
100 TEST AGAIN

SKIP IF NOT DONE

P e I DA A AL DA 2 A AL S A S dilhdichbebiotuiainiile
FTRY MULTI=wOKD WORST CASE PATTERN TRANSFERS USING INTERRUPTS
e e R T R S R A SRR LA L L AL AR A AL AR A AL A bbbl bl

TSPAu7:

Susy
STA
Lua
ST
Lua
STa
SETUP
JoR #

n,0

2, XURFG
?2,BUF
A,8uFA
Ay XCNY
?,CNT
1o,
1SETUP

JCLEAR XOR FLAG
JINITIALIZE BUFFER ADORESS

JAND COUNTER

pu16 MNASY

21
o2
a3
(X
ad
26
a7
24
09
te
11
12
10
14
15
16
17
1y
19
2¢
21
22
23
24
25
26
27
28
29
3¢
31
32
39
34
35
3o
37
36
39
40
a1
4
a3
a4
45
a6
47
as

¢1126
p1127
w1130
P1131
01132
01133
v1134
21130
21136
91137
0114y
w114l
r1142
w114y
vil4se
v118d
w114s
01147
ei15¢
21151
21152
01153
n1154
v115%
11506

B1157
[FRL-T]

01161
01162
v1169
01164
21165
21166
21167
o117
01171
w1172
vilzd
w1174
vil7s
01176
w177

vletu
vizael
nieva
e12e3
wiena
012m85
wizare

piee7
e1e1e
01211
ul212
81213
wi2ld

5 n121d

¢eo144
060235
wasqe
v4un22
jm2dae
v4914}
182520
062259
e2ny2d
w62a77
v2v144
V4uant
220137
waar2e
vas021
024133
040134
¢any13s
vaai22
¥2ep2@
?61151
86¢177
WRA40
125444
0ear76

1n2i1a
¢eA41s

v71477
063735
[LIZI]
234124
172414
opual?
¢7455@
cdeezl
156414
LT 3Y
014135
0Pvans
w2u14y
181408
0Pvwasd

ves2458
¢rvdod
w24122
¢6e177
wea750
660251
172u14

102210
¥14134
vpar37
wRe?7e
52022
v56422
ved221

TRNSMTE

LOOP3

INTSV?E

CON:

NXT3:

RTINS

XMIT?

DATERE

)SYNC PULSE FOR XOR TESTER
JGET ERROR SUFFER ADDRESS
FSET UP POINTER

PCLEAR ERROR COUNT

JTURN ON OTR

JTO ENABLE CTS

JUUT INTERRUPT MASK

JMASK ALL BUT UUT INTERRUPTS

PSET INTERRUPT LINKAGE ADURESS
JLOAD BUFFER ADDRESS
JSET UP TRANSMIT ANO RECEIVE POINTERS

JSET UP COUNTERS

$LOAD BUFFER CHARACTER
JOUTPUT CHARACTER
JENABLE INTERRUPTS

JINTERRUPT NOT RECEIVED
JERROR NUMBER 821
)SKIP TO END OF TEST

JXOR ERROR?
IYES
ITEST FOR TTI

PINPUT CHARACTER

JINPUT CHAR DOESN'Y EQUAL OUTPUT CHAR

JGET ERROR COUNTY
SANYTHING YO REPORT?
IYES, TELL THE wORLD

T1ENTIRE BUFFER CHECKED

JTESY FOR YTD ADDRESS

JINVALID ADORESS RECEIVED
JERROR NUMBER B22

JSAVE GOOU DATA
JOAVE FAILING DATA

iee,
N1OC 38
LLA R,EBUFA
S1a 0,22
SuBo a0
STA @,ECNT
SuBlL 2,0
DOBC 8,771
LDA 2, ITMSK
MSKO [
Loa A, SERVIC
STA 241
LOA @,8UFA
STA 2,20
STA @,21
LOA B,CNT
STA ®,CNTY
STA @,CNT2
LDA 1, TIMER
LOA 2,020
D0AS 2,7T701
INTEN
JmP ol
INC 1,1,82R
JnP LOOPY
EHALT
TRP 2,0,21
JMP NXT

1 INTERRUPY SERVICE ROUTINE
INTA 2
SKPDZ 35
JMP XORER
LDA JpUTMSK
SuBw 3,2,82IR
JMP XMIY
DIAS 3,711
LD4& 2,028
SuBx 2,3,8IR
JMP DATER
0§ CNT2
“JmMP RTIN
Lua 0,ECNT
MGV 2,0,82ZR
JmP ERPT
LOOF
JSR 8 IL0o0UP
JMP 8pTsST
Loa 1, TIMER
INTEN
Inp LOOP3
NIOC T101
ALCH® 3,2,8IR
EmALT
TRP 0,0,22
0§z CNTL
JrP TRNSMT
JmP RTN
Sta 2,022
STA 3,022
Lua 1,21

JGET READ BUFFEK ADDORESS



©a17 MNnASY CA18 MNASY

Bl 01216 va6R22 STa 1,022 ISAVE ADDRESS 1l w1270 wirpdna Jmp XY

neg n1217 wietay 1s2 ECNT JINCREMENT ERKOK COUNY A¢ 01277 151494 INC 2,2,84R 1TAKES 2,4 USEC

@3 w1e2¢ v222v¢7 Lua Py SwREG JGET SWITCH REGISTEK s pidew wry?75 JMP CTIME JTAKES 2,9 USEC

Q4 vie21 v24224 Lua 1,M8K1 JAND BIT 1 MASK aa EnaLT VTINTERFACE HMUNG UP UN TRANSBMIT
a5 41222 t1r7415 AND# Py1,SNR JLOUP ON ERROK? Wh w1ory fu2bivw TRP ?,2,25 JERROR NUMBER 425

Ao 01225 aPu7s5a JmpP Con INO, CONTINUE TEST no

Q7 v1224 ©1402] ELOOPS DNSZ 21 JGET NEw OEGINNING ADDRESS OF 7 FCALCULATE BAUD RATE FROM LOOP COUNT

B8 w1425 614021 Ds2z 21 PTEST DATA BUFFER AB W13P2 550121 Sta 2,SAVE JSAVE AC2

Ay¥ 1226 o2ve2t Loa 2,2} Ay wised 1e24QQ Sud 0, JCLEAR ACO

10 21227 vav137 STA @,BUFA  JSTUFF IT IN BUFFER ADDRESS te

11 01230 w2uti04 LA 2,C4 IGET NEw COUNT 11 1BAUD RATES ({ABITS/CHAR)/ (SAVEwL3,5¢183%w=6)SEC/CHAR
12 ¢1231 pani1ds $TA 2,CNT ISTUFF IN CUUNTER 12 01374 24113 LDA 1,0135 JLOAD 135 DECIMAL

13 41232 924122 LDa @) TIMER JWAIT FOR RECEIVEK 10 CLEAR 19 ©1dhd 07334y MUL TMULTIPLY LOOP CNT BY 135

14 11233 463512 SKPo2Z T11 ISTILL BUSY? 14 41306 101005 MOV 9,3, 5NR

15 #1234 4B0777 Jnp =1 JYES 15 61307 vovain JMP HISPD 160 TO CALCULATIONS FOR HIGH BAUD RATE
16 01235 171464 INC 2,0,SZR INO, WAIT A WHILE 16 1131k 038114 Lua 2,Di%0@ I1LOAD 1000 DECIMAL

17 01236 4pa775 JMP ) 17 w1311 v731ut olv PSCALE VALUE TO EASE CALCULATIONS
18 ¥1237 r20143 Lua ?)XORFG JCHECK FOR XOR CALL 1b w1312 131000 MOV 1,2 TMOVE QUOTIENT TO AC2

19 v124c 101004 MUV 2,8,S2ZR JwAS IT XOR?2 1¢ 1313 22115 LUA DyMSHK  1100,008 DECIMAL, MSW

2¢ vigdl wanry2 Jnp CON TYES, CONTINUE 2 61314 024116 LLaA LoLSWK  1120@,08@ DECIMAL, LSW

21 FOATA S/8 AC2 = DATA IS AC3 = BUFFER ADDRESS ACt 21 81315 w7311 Dlv IBAUD RATE IN BINARY NOW [N ACY
e EnaLT 1REPORT FAILURE 22 €1316 vewdus JmP spou™ JOUTPUT BAUD RATE

23 w1242 1m2310 TP @,P,23 JERROR NUMBRER 223 23 21317 131m0@ HISPD: MUYV 1,2

24 11248 €732 JMP NXT JSHOULD NUT GET WERE IF LUOPING 24 1320 w2017 Lua @yMSWM  1100,000,000 DECIMAL, MSW

25 41244 ¥24143 XURER: LDA Py XURFG PFIRST XOw FAIL? 25 v1321 v24120 LoA 1)LSWM 100,000,000 DECIMAL, LSW

26 01245 1uivu4 MUV 2,2,82ZR 26 1322 v73101 o1V TCOMPUTE BAUD RATE

27 vizde wuu716 JrP INTSV+3 INO, LONTINUE TEST 27 01323 wndalpe BUOUT: STa 1,BAUD

25 01247 12a2ngn ApC 2,9 JYES 2b V1324 v2v207 LUA P, SWREG

29 112b0 vduv14d §Ta @, XURFG FTURN ON XOR FLAG 29 01325 im1222 MOVZR 2,0,82C ICHECK FOR BIT 15

30 21251 4ne753 Jmp ELOUP 160 TU ERROK LOOP 30 01326 wr@ded Jmp «*5

31 w1252 v2¢140 ERPI: Loa 2,EoUFA JLET ERROR BUFFER START 31 01327 w6253 JSR @ IMES?S

3¢ ©¥12538 wv4en22 STA @,22 32 0153 wee7ad HUGS

33 11254 ¢32022 AGIN: Loa 2,022 1GET GOUD 0ATA 33 ©13831 vro252 JSR & IPDE?C

34 01255 p36@22 Lua 3,022 JGET FAILURE DATA 34 41332 4n6254 JSR o ICRL?F

35 ¢1250 v26022 LoA 1,022 YGET UATA BUFFER ADDRESS 35 Loap

36 w1257 vtd14) 082 ELNT JALL OONE? 36 61333 wab245 JSR o IL00P

3/ 01260 9nrvany Jmp ot INO, CONTINUE 37

36 a1261 avu’17 JMP NKT+3 IYES, RETURN 38 $TEST BREAK FUNCTION

Iy JOATA S/R AC2 = DATA 1S AC3 « BUFFER ADDRESS ACHY 3¢ SETUP 1ee,

4y EHALT JREPORT FAILURE db 01934 ¢P6244 TSAL1: JSR @ ISETUP

41 1262 1v2410 TkP A,2,24 1ERKOR NUMBER @24 41 21335 ¢7atd4 Tlee,

42 01263 w2771y JHP AbIn 42 v1336 062235 NloC 30 JSYNC PULSE FOR XOR TESTER
43 43 01337 1924p0 SuB 0.0 JLOAD DATA = ALL ZEROS

44 bbb A L R R LR R L E L T L T T S arasa 44 134¢ 126520 SuBZL 1,1 JOGENERATE #1}

45 JOETERMINE APPRUXIMATE BAUD RATE OF ASYNCH INTERFACE 4b 113841 v3g1214 -LA 2)SAVE JLOAD COUNT

a6 A A A A R Y R R R L L T T T T Ty 46 01342 152640 VEGUR 2,2 1CHANGE SIGN AND DIVIDE BY 2
47 47 n1343 061151 JUAS A,TT0L  JUUTPUT DATA

48 01264 V1771 INOERRE NOERR 4v 01344 n66RSR nye 1,TTIL  $TURN ON CTS

46 BUTST: SeTuP 1 49 ¢1345 151405 COUNT: INC 2,2,8MR JTIMING LOOP o SMOULD WAIT
S5¢ 1260 «0bR244 TSHIN: JSR @ ISETUP 5S¢ ni346 vawaud Jme BREAK JUNTIL 172 OF CHARACTER

51 ©v1260 wAvingl 1 51 41347 »6365n SRPON I 1IS TRANSMITTED AND THEN

52 01267 060245 N1OC 35 ISYNC PuULSE FUR XOR TESTER 52 01352 veu775 JIMP COUNT JTURN OFF CLEAR TO SEND

53 wi127e 2411y Lua 2,C252 JLOAD DATA PATTERN 53 ErALY JTRECEIVE COMPLETED TOO SOON
54 w1271 120520 SuBZL 1,1 IGENERATE 3 54 01551 1m263e TP P,8,26 JERROR NUMBER @¢6

55 w1272 1524nn sus 2,2 ICLEAR AC2 55 w1352 262059 BREAK: DNUB P,TTI1 JTURN OFF CTS

56 61275 v6115% NOAS @,TTOL  JOUTPUT DATA 56 #1359 101404 InC Q,2,82ZR pwALIT FOR A WHILE

57 01274 06625n DOBC 1,7TI1  $TURN ON CTS 57 ¢1354 wra777 Jmp o=

58 56 21355 61450 nis 2,TTI1 JINPUT STATUS

S5y JCOUNT TIME REQUIRED FOR COMPLETION, 13,5 USEC, PER PASS 59 1356 1234¢5 IND 1,8,SNR JMASK ALL BUT BREAK BT

60 Y1275 463750 CTIME: SKkPD2 TIIL 1TAKES 7,2 USEC + 1,2 USEC FON SKIP 6¢ EraALT JBREAK BIT NOT ON
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ay
0e
wd
A4
ad
26
a7
28
a9
1¢
11
12
13
14
15
16
17
1b
19
20
21
22
23
24
25
26
27
8
29
k1]
31
32
33
3a
a5
38
37
38
39
4p
41
42
a3
44
4%
46
47
a8
49
S5e
51
5z
33
54
55
56
57
54
5%
-1

91357
v1a36e
v1861
01362
41363

n1364

01365
21366
01367
©v137¢
01371
01372
w1373
01374
2137%
01376
w1977
v1404
1401
olde2
v1403
a14e4
1425
vi4es6

wiae7
vlale
wlagy
nyaye
¥141d
widia
v141d

vi4a16
ag1417
0142¢
n1421
01422
?14293

w1424
p1425
01426
#1427
01432

¥1431
w1432
014343
#1434

142710
vbb25@
224122
17n1404
ara777

npo245

gat244
vepees
262235
230126
(¥ 3%.0'24d
viinoe
1aicee
171400
vasewne
176415
¥evas0
124005
2BR446
vSerae
220125
vage21
020130
Pa0131

1e252e
©3n127
834197
157000
baiopo
w2520
122414

thsnie
1514¢2
172414
00d772
121423
¢ra765

1020092
a301e7
valeee
025009
122414

103110
151440
172414
eearze

TrP
DOoBC
Lua
INC
JMP
LoopP
JSk @

©,0,27 JERKOR NUMBER 827

1,TTI1 JTURN ON DTR TO EMPTY TRANSMIT BUFFER
0, TIMER

2,0,SIR JMAKE SuRc BUFFER IS MY BEFURE IORS?Y
=1

1L00P

IR R R R A R R R A AR AR R A AR AR d

JTHIS SECTIUN WILL TEST THE OPTIONAL CONSOLE DEBUG FEATURE
T T e R R S A A L

JCHECK FOwr KOM

Ts012:

SETUP
JSk &
5

NIOC
LOA
LDa
182
MoV
InC
Lba
Suds
JMP
cuM
JMP
574
LCA
STA
LoA
STA

5
ISETUP

35 )SYNC PULSE FOR XOR TESTER
2,MUDT3 1LOAD ROM STAKT ADDRESS
©w,n,2 J1LOAD FIRST wORD OF ROM

a,2 JINCREMENT MEMORY

@,0 INOP

L } INCREMENT REGISTER

1,4,2 FLOAD INCREMENTED wORODS
@r1sSNR

NONE JMEMOKY 15 RAM= BYPASS TEST
1)1,SNR

DONE $MEMORY NOT INSTALLED= BYPASS TEST
2,20 )SET KOM START ADDRESS
nyRUMBUF

",21 JSET TEST BJUFFER STARY ADDRESS
ByRUMSTL

@ LIMIT PSET LIMII COUNTER

JTEST KAM LUCATIONS OF CONSULE DEBUG OPYION

LOCP4:

NEXT?

SUB¢(L
Lo
LOA
ADD
STA
Lbs
Subw
EMALTY
TP
INC
SuBw
JmP
INCe
JMP

2,2 JGENERATE +1

2,RAMA JrxAM STARTING AUDRESS
3,Cz20

2.3 JUPPER LIMIT OF RAM

7,02 1STORE DATA IN MEMOKY
1,2,2 JREAD MEMORY OATA
1,8,82R
JRAM UW RGM DXOPPED OR PICKED UP BIT
?,7,36 JERRON NUMBER B34
2,2
3,2,5¢R
NEXT JG0 TG NEXT MEMORY LOCATION
vy, SNC
LuDP4 JTEST NEXT OATA PATIERN

JSET RAM LOCATIOND TG MALL UNES"

ONES:

ADC
Lus
STa
LDA
SuR#
EHALT
TRP
INC
SuBs
Jme

(24 JIGENERATE '3172777!
2,RaMA
Q0,2 }STURE UATA
1,9,2 JCHECK DATA
1,2,8¢R
JBIT DROUPPED IN RAM OR ROM
2,0,31 J1ERROR NUMBER @31
2,2
3,2, 528
OnES

@26 MNASY

91
a2
(]
na
25
26
a7
ap
a9
10
11
Y3
13

w1adb
w1436
w1437
viadu
01441
01442

n1443
vw1444
2i44d

21446

$CHECK ALL LOCATIONS OF

v22m2m LOOPS:
(113
106415
peedpd
e3ve2o
234021

1n3210
014131
vear7e

©P6245

LDa
LBA
SuBw
JIMP
LOA
LDA
EmALT
TRP
0§z
JmP
LOOP
JSR o

2,020
1,021
2,1,5NR
Y
2,20
3,21

0,3,32
LIMIT
LOOPS

1L00P

PROGRAM FOR CORRECT VALUES
JLOAD ROM DATA
1LOAD CORRECT DATA

JGET FAILING ADURESSES « ROM
JAND DATA BUFFER
JINSTRUCTION DOES NOY COMPARE
JTERROR NUMBER @32

JEND OF ROM TESY
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a2
33
va
[4}-]
a0
ar
1]
ng
10
11
12
13
14
15
16
17
18
19
20
2)
22
23
24
25
26
27
286
2y
30
3
az
33
34
35
36
37
36
3y
40
41
42
a3
44
45
406
47
ag
49
Sa
51
52
R
54
5%
56
57
58
59
(1]

61447
01450
21451
01452
e1453
21454
21455
¥145%6
01457
n146p
0146}
0]462
01463
v146a
11465
11466
¥1467
v147p
w1471
01472
01423
“i474
01473
©v1476

a1477
nidae
wiboy
150%
01503
01504
Q1525
61506
v15a7
015190
21511
21512
01513

017r2¢3
devdvy
020207
n24227
107404
A4t
206253
0e2575
024203
ae625n
06254
19240n
vau213
¥34163
@2140m
101005
ve22va
¥154dp3
en22¢4
w2149y
03t4e4
741376
v61277
2010pn

21400
089566
040566
175400
n542v01
a2v204
191005
04204
61213
102400
vaps561
10509
1310200

«TITL MNPAC
}"‘i"".ttttt'.'ii.'i'.'i'.'i""t""t""t'.'t"""ﬁ"'t"'l
PTERMINATION MOLULE = INITIALIZES SUBTEST COUNTER, UFPDATES

JPASS NUMBEK, AND OUTPUTS PASS COMPLETE MESSAGE
,"'I"'t"t't't"t"'.".""'i"""t.tt'ﬁ"i"'t"t'ttl"t't'

DUNE 2 182 PASS JINCREMENT PASS COUNTER
JMP o*i INOP
LuA 2,8wREG
LDa 1)M5Ka
AND P,1,82R
JMP «*6
JSR @ InES?S
HUG?2 JOUTPUT TEST LOMPLETED MESSAGE
LOA 1,PASS  JGET PASS NUMBEK
JSR » 140C21  jOUTPUT
JSR e ICRL?F
SuR 0,2
STa PyTOTNM JCLEAR SUBTEST COUNTER
LOa 3,1EGLS JGET DTOS MODE
LDA 2,9,3
MOV Pyv,SNR ITMANUAL DR AUTO?
JMP @ REP?T YMANUAL MODE
087 3,3 JAUTO= DECREMENT PASS COUNT
JMP o REP?T INOT COMPLETED
LOA ny3,3 JGET PASS CNT
RTRNG LuaA 2,4,3 TALL DONE, RETURN TO DTOS
STA RN,m2,2
QUAC ®,CPU JPERFORM 10 RESET
JHP 2,2 JRETURN TQ DTOS

’t't'tttl'ntt'ttt"t't"Qt"t-tt't.'tt"'ti"Q'.ttti"t'.'t't't‘
IFOLLOWING IS A PACKAGE OF SUBROUTINES 1O HANDLE THE SETUP,
JEHALT, AND LOOP FUNCTIUNS, THEY ARE INTENDED 1O FORM A
ISTANUARD PACKAGE USAHLE BY ANY MICRO=NDVA DIAGNOSTIC,
)'t"'tit"tti'ii't'i"t.!'tt't't'i'ti't't'.i't"'t"tt'.t'."tt

bbbt b L R L L T T T T PO
1THE SETUP SUBRUUTINE CLEARS SUBTEST ERROR COUNTS, INCREMENTS
JTHE SUBTEST POINTER, PERFORMS AN 1,0 RESET, INITIALIZES THE
JITERATION COUNTS, ANU CLEARS ALL THE REGISTERS,

]'t."'tt".Q"ti'..l.!".t‘"""t".'.'.""Qi"t"'ﬁ""t!i'i

XSETUP: LDA ”,8,3 JGET NO, OF PASSES
STa @,1ITR PINITIALIZE PASS COUNTER.
STa Q,ITRCT
INC 3,3
STa 3,LOOPR )SAVE SUBTEST START ADDRESS,
LDA P,REPTT
MoV 2,0,8NR ) IS THIS THE FIRST SUBTEST?
STA 2,REP2T JYES, SAVE IT
Isz TSTNM JINCREMENT TEST COUNTER
SuB 0,9
STA 2,ERRCT PCLEAR SUBROUTINE ERROR COUNT
MOV 2,1 JCLEAR REGISTERS

MoV 1,2

@A22 MNASY

a1
A2
n3
2a
45
a6
e7
[T}
2y
1e
11
12
13
14
15
16
17
18
19
20
21
22
238
2a
25
26
27
28
2y
3¢
31
$2
33
34
35
36
37
36
3y
40
41
42
43
44
45
a6
'Y
a8
49
Se
51
52
53
54
5%
56
57
58
59
&0

81514
1515
at1d1e

L1517
v152¢
01524
w1522
w1523
01524
01525
w1526
wise?
21530
21531
01d32
0103
21534
©1535
21536
v1537
21549
w1541
w1542
€154y
0v1b44
01545
01546
v1547
21550
41551
3 E-1-F]
81558
01554
41555
21556
11557
41560
¢1561
Q1562
01563
01564
v1565
015606
v1567
w157y
w1571
vid72
0157
81574
01375
61570

155009
we1277
©R2201

w7400
034046
V62441
1r24¢0
02bP46
430537
146405
4534
230535
073191
va4214
Lr24p0
v4vd4n
v63477
102000
vwaps27
069277
vie212
PBV4n2
v14212
20adey
412526
020224
261035
p22107
230214
112423
CITETR]
01520
0eu7/5
034516
113000
024511
133000
224510
13700
[£1.114
va1400
187415
Wnaéps
v34500
p3vars
156404
(1L ET ]
e"Q4p3
123000
célape
v2a2e07

MUV 2,3
nNUAC ”,CPU JPERFORM ID RESET
JMP o LUOPR ISTART SUHTEST

bbb bl ittt L L L L R T T T T T T T PO,
JTHE EHALT SERVICE ROUTINE 1S ACCESSEL THKOUGH A HARDNARE TRAP
FINSTRUCTION, IT PERFORMS VARIOUS FUNCTIUNS DEPENDING ON THE
PCONTENTS OF "SwREG", INCLUDING DETAILED ERROR PRINTOUTS AND
FLOUPIN: UR HALTING ON ERRORS, ALL REGISTERS ARE SAVED IN

7A MEMORY STACK AND, IF |.OOP UN ERROR IS NOT SELECTED, THEY

TARE RESTURED PRIUR TU RETURNING TO THE SuUB=~TEST,

et L 2 L L PO

XEWALTS MTFP 3 JSAVE REGISTER 3
LDA 3,46 JLOAD ADDKESS OF ERROR
SAV ITSAVE EVERYTHING IN STACK
SuB 2,0
LDA 1,046 PGET TRAP INSTRUCTION
Liba 2,TRFP®  IGET TRAP @ MASK
suB 2,1,8NR I'IS IT A USER TRAP?
JSR USER 'YES
Lua 2.,C?2100
DIv JSHIFY RIGHT 6 BITS
STa 1,ERMUM [ SAVE ERROR NUMBER
Sus 2,0
STA @)EFWRD JCLEAR ERROR FLAG WORD POINTER
SKPBN CPU JYEST FOR INTERRUPYS ENABLED
ADC 2,0
514 @) INTFLG 1SET FLAG
INTUS
1s2 ERCNT
BLT o2
sz ERCNT JAVOID ZERD ERROR CNY FROM WRAP=AROUND
MpP otl
182 ERRCT JINCREMENT SUBTEST ERROR COUNT
1.DA B,MSKL JGET BIT
oA 0,35 INOTIFY XOR TESTER DF MASTER FAIL
L.0A a,C20
L.DA 2,ERNUM JGET ERROR NUMBER

DeCr: $uUBZ @s2,SNC PINDEX EFWRD AGAIN?
JMP FwORD INO
182 EFWRD 1YES
JMP DECR FTRY AGAIN

FWORD: LDA 3,EFARD JGET FLAG WORD POINTER

LD 2,2 JMAKE POINTER POSITIVE AGAIM

Loa 1,MASK  JGET MASK TABLE BASE ADDRESS

400 1,2 JADD TO INDEX VALUE

LUA L1/FLAG  JGEYT ERROR FLAG TABLE BASE 4DORESS
s00 1,3 PADD TO INDEX VALUE

LOA 1,2,2 IGET ERROR MASK BIT

LDA 2,0,3 J1GET FLAG TABLE wORD

AND& @,1,SNR $FIRST TIME FOR YHIS ERROR?

JmP BITON JTES= PRINT IT
LDA 3,ITRCY
LA 2,1TR JTEST FOR FIRST PASS
suB 2,3,SIR JOF THIS SUBTEST
JMP MULTI FMULTIPLE ERRORS
JmP PRINT
BITON: ADD 1,0 JOR IN BIT FOR TWIS FAILURE
STA 2,8,3

PRINTZ LDA Py SWREG JUHECK BITS 2w6



©23 MNADY

Al
a2
20
A4
as
a6
a7
28
29
10
11
12
13
14
15
1o
17
18
1y
2@
21
22
23
2a
25
2t
27
28
2y
v
31
32
33
34
35
o
37
3
kI
4v
41
Y3
a3
44
'L]
a6
47
ab
4y
be
51
52
53
54
58
50
57
58
1%
66

w1d77
wibag
vibdl
01602
w16es
wivaa
a162d
@1600
21007
viole
n1611
01612
091613
e1c14d
21615
@1616
01617
wi62e
71621
Y1o22
w1623
01624
21025
01626
w1627
@163¢
0106314
21632
n1633
v1634
a163>
01636
n1637
wibdy
nibay
01642
01643
nibdd
01645
0164
wibaz
wibby
01651
61652
01653
V1654
21655
61656
w1657
2106y
01661
vi1662
01669
w1664
vw1665
RR-1-1-}
a1667
¢1670¢
01671
w672

224226
le/4na
weedal
oPe253
¥rgaen
¢¥24214
opbese
aro253
wp2467
w2421
wpB250
00254
296253
er2502
pan2s54
v20222
121120
126500
26250
024216
ne6247
024217
2nb247
v2422a
ves247
wa4221
©woev247
1852282
wp6247
ko254
234163
w0222
ve54ud
125004
©wR0632
a42a2e?
©¥24231
1074805
vouansd
naL2sd
na2bd42
nwebes4
063077
v2p297
024224
1@74a¢b
wro245
0222
niaapb
06¢177
062601
Lnldun
1P0RLR
LAY
pnePAn
0ov144
A4y
wRae2d
or1674
I idd ]

MuL Tl

USEN?
TRPY:
cz2ie0@:
INTELGS
1Tk
ITRCT:
MASK:
FLAG?
ENRCT:

Lba
AND
JMP
JSR #
ERMSY
LoA
JOR @
JSR #
EMS1A
LDA
JSR @
JSR ¢
JSK ¢
ERM52
JSR e
Lua
MOVZL
SuBCL
JSR »
Lia
JSk @&
LDA
JSR o
LDA
JSR ¢
LoA
JSR @
MOVZP
JER o
JSK @
LD
Lua
LUA
MUV
Jmp
Lua
Lua
AND
JrP
Jon @
Er¥S54
NEL N
Hal T
Liua
LD4
'l
PELEN
Is2
182
INTEN
RET
JMP
teenie
1o¢

[

144

a
MOKW¥
ERFLG
"

1, MSK3
?y1,52R pTEST FUR DETAILED ERROR LOG
MULTI pX ERKOR PRINTOUY ONLY
IMES?S JPRLINT OUT DETAILED ERROR MESSAGE
1 ERNUM
120C2?T FINCLUDING ERROKR NUMBER,
IMES?S
1, TSTNM
120C?1 JFAILING TEST NUMBEK,
ILRL?F
IMES?S
JAND CONTENTS OF ALL REGISTERS
ICRL2F
2,STACKS JGET CRY AND PC
A, JMOVE CRY Tu CARRY BlIT
1,1 JMOVE CRY YO AC1 bIT 15
14002y JCARRY 81T
1,51ACK+1
IPOC?T  14ACH
14514CK*2
IPOC?2T  JACH
1,STACK*3
IPOC?T  pAC2
1,STACK+4
1POC?Y JAC3
(TR} JGET FAILING PC
1POC?T JPRUGRAM COUNTER
ICRL2F
3,IE66S JGET E66S BLOCK PUINTER
@,5TaLKe5 JGEY FAILING PC
1,2,3 JGET 0T0S AUTO MOUE FLAG
1,1,82ZR JARE wE IN AUTO MOUDE?
RTRN JYES, EXIT TEST
@, SHREG
1,M5Kb
Vo1 SNR JRALT UN ERRORT
o*d In0
IMES?S IYES~ QUTPUT MESSAGE
TCRL?ZF
JERKOKk HALT 15 mERE
@, SWREG
1M8K
P,1,5NR JLOOP ON ERWORT
1L00P IYES
STALK+S
INTFLG PwERE INTERRUPTS ENABLED?
1YES
JRETURN YU TESY
2,3 JUSER MAY CHANGE THIS TO USE TRAP @

R4 MNASY

a1
a2
23
ha
25
26
a7
28
a9
16
11
1¢
13
14
15
1o
17
ie

n167s
wio?4

¥1734
v1738
21736
01737
01740
2174}
vi742
©1743
01744
01745
01746
vl747
#7850
017514
vi1752
21753
01754
0175
w1756
w1757
21760
61761
61762
01763
w1764
wi765
61766
w1767
v177¢
01771
w1772
01773
01774
0177
viZ770
wizr?77
w2uly
w2uldl
W22
weved
wauvea
w20es
v2uko
a2ve7
“evlo
22vll
w2912
vanr1s
nwa2evié
weel1d
vevie

wpeean
L. LYY

©54205
014792
2r2447
©24733
125005
wReadn
R6253
eagsde
024213
ne625@
©en253
©ned3s
1924002
vw2a112
030714
¢7s101
w3a716
0733014
wAe25Y
wPp245
©c06254
152402
won712
w3703
©wha703
B29207
24224
1m7405
Wrnedld
¢2e2¢?
wh3635
Lesant
wlp21e
weuéany
r24224
127405
c0Vensd
w2432
107404
PEEY.PY]
ape2¢s
c22215
¢61eey
260001
v2e2e7
vweazza
127404
@22y
w2212
1210¢5
wee2nl

JERKOK FLAG WORD POINTER
JERROR FLAG WURDS, i BIT FOR EACH ERNUM

EFWRD: 2
ERFLGE: oBLK 49

l"tt'tttt'ttt"t't'tt"tt't'tt.t!.‘Qti't'Q"t""'ttt't."""'
JTHME LOUP SUBKOUTINE KEEPS TRACK OF THE NUMBER OF SUBTESY
J1TERATIONS AND ERRUR LOOPS, AND PRINTS OUT ERROR PERCENT

JAND SUBTEST COMPLETION HEADINGS IF SO UIRECTED BY

JTHE "SWREG® CONTENTS,
"it't""t"tt'ﬁttl"""""tt"."'.'.t"ﬁ't"'tﬁ"'t.'.."t'

XLOOP: STA 3,RINZY
ns TTRCY JDECREMENT ITERATION COUNTY
JMP RLOOP
NXTST: LuLA 1ERRCT
MUV 1914SNR JERROKS ENCQUNTERED?
IMP NUERR INO ERRORS
PELAN ] IMES?S JPRINT ERROR X HWEADING
EMS3A
LDA 1,TSTNM #GET FAILING TEST NO,
JSF @ 120C?T  IPRINT 1T
JSR @ IMES?S
EMS3B
SuB 9,0
LDA 1,010¢
Loa 2,1TR
ulv
LDA 2,ERRCT
MuUL JCALCULATE TRUE ERROR PERCENT
JSR # IPDC?S 1AND VALUE
JTIXTE /%7
JSR @ ICRL?F
SuB 2¢2
STa 2,ERRCT JCLEAR ERROR CUUNTY
Loa 2,1TR
STA 2,ITRCT FINITIALIZE PASS COUNTER
LA # ) SWREG
LDa 1,MSKY
AND 2,1,8NR 1L00P ON ERROR?
JMP RLOQP 1YES
MUERRE  LDA @, SWREG
SKPON 3d JCHECK FOR XOR TESTER FAIL
JnP »*+6 ING FAILURE
152 EXCNT JINCREMENT ERROR COUNT
JMP At
LUA 1,M5K1
AND W,1,5NR JLOUP ON ERNOK?
JmP RLODP I1YES
Loa 1 yMSK7
AND A,1,52ZR JOUTPUY SUBTEST NUMBER?
JSk TSTOUT BYES
JMP » RINTY JPERFURM NEXT SUBTEST
RLOQP: LULA WySTACK fLET STACK POINTER
MTSP 3 JRESET STACK
MIFP @ JAND FRAME POINTERS
LDA ®,SwREG
Lua 1 MSKL
AND W,1,8LR JLOUP ON ERROR?
JnP e LOQPR IND
Loa ¢, ERCNT TYES
MoV P,M,SNR jJANY £RrOMS?
RLL N LOORK IND, ~OT YE
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a1
ne
ad
2a
ud
26
a7
e
29
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
2%
20
27
28
29
KT
31
d¢
33
3q
3
36
37
3b
3y
4y
4]
42
43
4a
ad
46
47
4v
4y
5¢
5]
52
59
54
25
56
57

58 p2v4s @54551 MES?S1  STA

hei7
w2v2p
v2e21
v2we2
w2024
P2v24
y2e2bd
0weueo
w202y
n2edp
02031
a2e¢32
w2033
v2u34
02035
u2eBd6
w2ud7
w204
v2uvay
X V]

121224
vendv4a
26253
wnza552
ve6254
©we22a1
0b42¢6
1n2400
n24213
vde211
273101
1e10e4
wRp4ae6
6253
0n2563
624213
CLlYET.
n62s4
©34206
wPrlaae

50 D044 6n4d562
60 @2045 V34547

MUV LR @y0,5LR JFIRST TIME FOR ERRUR LOOP?
JIMP Y] IND
JSR IMES?S
ERMSS JOUTPUT LUOPING ON ERROR MESSAGE
JSR o ICRL?F
N LOOPR
TSTLUT: Si1a 3,RTINZ2
SuB w,e
Lua 1) TSTNM
Lua 2,)INTYL
oLy JPERFORM PRINT=SUB CALCULATIONS
MOV @,8,SZR 11S THERE A REMAINDER?
Jmp «*6 JYES, DUN'T PRINT THIS TIME
JSR @ IMES?S
HDG?1 JOUTPUT SUBTEST COMPLETION HEADING
Luva 1,TSTNM
JSR # IZOC?T JAND SUBTEST NUMBER
JSR @ ICRL?F
Loa 3,RTNZ2
JMP 2,3 JRETURN Ty TEST

A A L R R R R R R R iR I Y,
JFOLLUWING IS A GROUP OF TTY/LPT UNIVER AND SERVICE ROUTINES
A A A A R R A i

1FILENAMESTTYLO

JTELETYPE NUN INTERRUPT PACKAGE

JCARRY,ACe,ACY,AC2 SAVED

J"MES?S" PRINTS ASCI]l MESSAGES AS SPECIFIED.BY ASSEMBIER
PYCRL2F" PRINTS A CARRIAGE RETURN

1"POC2T" PRINTS C(1) IN OCLTAL

§"2ZUC?T" PRINTS C(1) IN OCTAL, LEADING ZExDS SUPPRESSED
$"PLE?CY PRINTS C(1) IN DECIMAL, LEADING ZERDS SUPPRESSED,
11HE ABOVE THREE ARE FOLLOWED BY A TAB

J"PDC?S" PRINTS C(1) IN DECIMAL, LEADING ZEROS SUPPRESSED,
JFOLLOWED BY THE CHARACTER STURED AT CALLING LOCATION +1,
JPRUGRAM RETURNS TD CALLING LOCATION +2,

I"TIN?0" ACCEPTS OCTAL, AND

J"TIN?D" ACCEPTS DECIMAL SINGLE PKRECISIUN SIGNED INTEGERS
FINTO AC1 FROM THE TTI, LEADING NULLS, TASS,

FJAND SPACES ARE IGNORED, A 16 BIT UNSIGNED INTEGER IS
PFORMED, THEN NEGATED IF A MINUS SIGN IS TYPEOD,

PEXIT AT CALL*Y IF INPUT ERROR wITH ACO®BAD CHARACTER,

! (NOT A LEGAL OIGIT OR TERMINATING CHARACTER)

TEXLT AT CALL+2 UPON TERMINATING CHARACTER

!} WITH AComg, @, 49, 12, 15, 55

I FUR NULL, SPACE, LINE=FEEY, CARRIAGE RETUKN, COMMA

JTHE ABOVE wAIT FOR TTO DONE, THEN CLEAR TTO,

J"CHC?T" PRINTS ASCII CHARACTUR IN C(Q)R?J C(B)L MuST BE @,
JEXLITS CALL +2 IF CLO)RE@) SIMULATES TAB

$"TYP?E® PRINTS C(2)R YO THE TTU OR LPT Ok BOTH AS PER THE
PSWITCH SELECTION REGISTER 'SWREG!,

JEXITS AT CALL*i, REPLACE "TYPZE" WITHM

JINTERRUPT 'TYPPE' IF DESIRED,

I"TPSTP" PRINTS A SPALE AND EXITS AT CALL*! WITH AC® = 40

3,RTNZA )SAVE THE RTN ADDRESS
JSR SAV?E JSAVE THE STATE OF MACHINE
LuaA 3,RTNZA ]

wudb MNASY

naeds
wopdj
v2v5u
v2ad1
w2
w22%3
vwensa
12055
n2¢dh
v2ud7
waunbQ
v2ub1
w2uvbe
02463
v2unba

V20865
42060
wavwe7
a2e7a
e2971
w272

82673
w2474
wewrs
v2ulo
a2n77
V210
w21y

02172
w21¢3
2104
na1es
waies
v21¢7
¥2110
02111

w2112
02113
02114
02115
w2116

w2117

w212¢
22121
w2122
02129
v2ie4
02125
w2li2o
92127

¥213v

viedab
n314p2
nz2a417
v21e2e
125112
1237014
12941
151407
l2400e
¢R44ta
vnn771
Weedn2
wnradyy
¥mas551
“e253e

CBoRan
wdvpue
¢?e377
eremyy
weaPue
P

vwao777
171315
Je14p1
175100
054772
©v34772
116415

"L ER
04556
90aan7
we4ssy
024513
834410
163404
wherza

240547
0wRa757
v34755
1752v0
wolava

wnanu7

054474
01455
02v4pd
we4536
A20802
o735
wnuny2
“rae1s

v54464

MESTEMS

PLS?T:
PEX?TS

PSP?2:

SPT2G:
P3717:
PC17te
CHRZES
CAC?@:

CrC?2T:

CrA23:

CHE?x3

PC77:

CRL2F:

K127
K1523

zoceTs

182
Lia
LDa
Lus
MOVL®
ANDS
AND
INC
CcoM
JSR
JnP
JMP
JSR
JoR
JMP

377
11

STA
MUvVSH
JmMp
MOV
STa
Loa
SuB#

JIMP
JSR
JMP
JSR
-UA
LDA
AND
InP

STa

04

LA
MOVR
JupP

STA
JSR
LA
JSR

JMP
12
15

RTNZA
2,0,9
1,P3727
2,092
1,1,82C
1,2,8KkP
1,0, SKkP
2,2

1,1
cheeY
MESTHM
2
chC?Y
RST?R
PRINTA

@,CAC?0
2,8, 5NR
1,3

3,3

3,CHFZE
3,PC1721
2,3,5NR

CHAZY
TYPZE
CHE?X
TPS?P
2,CHR2Z
3,PC772
3,0,82IR
CHAZY

2,CnR2Z
P,CAC?0
3,CHRZE
3,3
2,3

3,RTNZA
SAV?ZE
2,K157
TYP?E
2,K127
PLS?T

3,RTNZA

JC(2) PUINTS TO MESSAGE
JA 8 BIT MASK
1C(2)=DATA WORD

JC(4)SDATA CHARACTOR RIGHT
PINC TO NEXT WORD

IFLIP MASK

JPRINT

TANOTHER

JRESTORE THE STATE OF MACHINE
JEXIT

JACR SAVE IN CHC?T ROUTINE

I1SAVE ACR
IRETURN «2 IF NULL

JFOK CARRY SAVE

IPRINT C(@) RIGHT

JAC3 = 11

JSKIP IF A TAB 1S NOT TO
JBE SIMULATED

JPRINT IT

JEXIT

JPRINT A SPACE

JAC3 = 7

JSIMULATE A TAB WITH 1}
}T0 7 SPACES

JRESTORE AC@
PRESTORE CRY

'
JEXIT

1SAVE RETURN
JSAVE THE WORLD

JPRINT CARRIAGE AND LF
JGO YO RESTORE THE MWORLD

ISAVE THE RTN ADDRESS



W27 MNASY

a
ne
w3
na
-1}
a6
a7
a8
a9
1e
11
12
13
14
15
16
17
16
1¥
2v
21
22
23
24
25
26

©@2131
w2132
n213s
nalde
w2139
©2136
n2137
4214y
n214}
w2142
v2149
w2144
w2148
¥21406

wa147
a2154u
pa151
[-3%-Y]
82153
w2154
©v2155
02150
w2157

0216y
vR161
w2164
02163
w2164
02160
p2160
02167
w2170
w2171
w2172
weL7d
w2174

¥217%
ve17eé
02177
w220y
@220

veee2
wazne
f2eva
nwaems
vecee
vaze7
neate
v2ell
vaz212
weeLd

vez214
02215

004475
1eg4p0
anedna
054460
[T L TAY
c2ydod
152628
w3446
APoAL6
175400
ab4aady
Nna462
n3daay
021777

04746
tp2ngn
LX)
©54442
©paesy
122400
634751
w3naab
v44a7¢7

101415
11 4ve
w4542
054442
¥34540
10200}
140400
121405
151295
0344313
146453
a7’y
©v54530

1630404
©P4675s
234426
1024v0
172423

weudnd
1014
wpar7s
111004
60706
234657
w2066
175495
8200653
nweu6a7

0RiERLY
ARG

POC?T3

rP0?TE

POC?S

PDE?C:

POC?2:

PDC?1

pcozT:
DEC?T:

RIN?ZAR
PCRZY:

JSR
SuB
JnP
8TA
JSR
Loa
SuUBZR
Lpa
JmP
INC
STA
JSF
Lua
LDA

STa
L
JnP
STA
JSR
Sub
Lua
Lua
STa

InCH
InC
$TA
§Ta
LA
ADC
Sus
InC
MOV IR
LA
SUBO#
JMP
S1a

Aub
JSK
Loa
SuB
SuBZ

Jnp
InC
JMP
Muv
JmP
Lua
Lua
INC
Lubs
JmP

n
2]

SAVTE
2,0
IPO2T
3,RINTZA
SAVZE
e,PC670
2,2
3,PCL70
POC?)
3.3
3,RTNZA
SAVTE
3,RTNZA
B,=1,3

2,PSP?
2,0
PLC?2
3,RINZA
SAV?E
2,0

3, K1272 -

2,0ET778
n,8PT26

@2, SNR
2,0
,25V7P
3,TMP?2
3,25U7P
”,08,S%P
2,1
@,8,SNR
242, 5NR
3,PC620
2,1,SnC
=5

3, ISUP

3,0,82K
CrnC?2T
3,TMP2
2,0
3,2,SNC

)

2,0

-3
8,2,52R
DCO?TY
3,SPT26
2,PLL2Y
3,3,SnR
P,PSP7
PLS?T

JSAVE THE wQRLD

'

}

JSAVE THE RIN ADDRESS
JSAVE THE WORLD

'

JPRINT C(1) IN OCTAL

1C(2)s1pP0R0, C(3)=10

!
JUPDATE THE RTN ADDN PNTR

!

JSAVE THE WORLD

}

JREAD THE CHARACTER TU BE
JPRINTED AFYER THE DECIMAL
INUMBER

JSAVE THE SPECIAL CHAR,
JACOS =]

'

JSAVE TnE RTN ADDRESS
JSAYE THE WURLD

!

1C(3)mi2

JPRINT C(1) IN DECIMAL
JACTIVATE/DEACTIVATE THE TAG FOR
)SPECIAL CHARACTER

JBOTH ENTRIES PRINT NUMBER

ISKIP IF AC@ IS NOT =i

$IHEN TAB TO NEXT POSITION
JSAVE AC3

) LERDOS SUPPRESS STUF

JSKIP FIRST TIME HERE PER DIGIT
JDIVIDE C(ACY1) BY C(AC2)

1

JFOR LERO SUPPRESS

]

JSUBTRALY MURE?

JYES,60 BACK

INO,SAVE ZERD SUPPRESS FLAG
JCC0)aDIGIT

IMAKE ASCII

JPRINT

JRESTORE AC3

'
JUIVIDE C(AC2) BY C(ACI)

JSKIP IF AC3 > ACZ

1AC3 < AC2

JSUBTRACT MORE

pwAS IT LASY DIGIT?

INO,GET NEXY DIGIT

JYES,CHECK THE SPECIAL CHAR FLAG
JFOLLUN THE PRINTOUT WITH

$1A8 IF NOT SPCL CHAR FLAG
JOTHEKRWISE FOLLOW WITH THE CHAR
$1TO EXIT

FCRY SAVE LOCATION

vees

9
Az
a8
a4
45
ae
a7
b
29
ie
11
12
13
14
1%
16
17
18
iy

vez1e
w2217
nee2e
w22y
w2222
nR2ed
Ll
0w2e2d

ca2e2e
w2227
©2ede
¥2231
we2de
02233

: pR234

V2235
e2230
n2g3d7
w224y
v2z4)

w2242
©2edd
w2244
wee4s
w2246
w247
w2ede
w2edl
waed2
w2253
vw2eda
vweesy

vw2ebdt

nrriy

w226y
v2e6]
02262
w2e6d
naeba

wa2eed

MNASY

oNArAR
PILT ]
APURVR
aeinee
¢PyRon
[l daVd
¢e23a2@
40N

2407780
vwé4a77a
osar70
17211090
440763
0Pl dpg

w2a761
1v12¢e
nagro0
v2470@
vielee
wh1dpn

130005
202866
l2odyv
156422
1254601
157021
apaz75s
¢54%uw
w2u7on
16300
cMaaus
0Ne523

cavaad
©20446
1219061
vdandal
1751ve
¢5444¢
034565

175404

PAC?0:
PaC¢l:
PAC?2:
CHR2?Z2:
PC62@:
PCt7d:
DET?81:
TMP?2?

~ v ve e v

SAaV?ES

SAVZE

s SAVE THe wOkLD ROUTINE

STA
STA
STA
MUVL
STa
JMP

©,PAC?®
1,PAC?Y
2,PAC?2
8,92
@,PLR?Y
9,3

JACE SAVE LOCATION
JACY SAVE LOCATION
1AC2 SAVE LOCATION

TH1S ROUTINE SAVES ACH,ACS$,AC2 AND CRY

- -

}
? RSTZW , RESTONE THE WURLD ROUTINE

!
? THIS ROUTINE RESTORES THE AC@,AC3,AC2 AND CRY

!
RST2ZR:

RUB?:¢

TPS2P:

TYP2E:

LOA
MOVR
LOs
LDa
LoA
JmP

MUV
Jmp
suB

"suBZ

InC
ADD
JnpP
5T7a
Lua
Aun
JSR
JiP

ST
LuA
MUV
ST1a
MOVL
STa
Lua

InC

@,PCRY?Y
0,0
2,PAC?0
1,PAC21Y
2,PACT2
2,3

1,3,SNR
TINTR
1,1
2,3,82C
1,1,SKP
2,3,SKkP
=3
3,FS8T?0
@,PC620
3,0
TYPTE
TINZW

e, TAC?Z2
a,PCAT
Q,2,)SKP
W, TAC?2
3,3

3, TYPIR
3,INT?

3,3,SLR

- e e

JCAN'T KUB=DUT IF AC)1 = @
JRETURN WITh ILLEGAL CHARACTER

JSKIP IF AC3 IS LESS THAN AC2

IMFST20" IS NON =1
JACQ = b2

JECHD AND DELETE THE DIGIY

PSAVE ACQ

PSKIP OVEK AC@# SAVE

JSAVE ACQ

JSAVE CHY AND RTN ADDR

JTYPE THE RIGHT BYTE OF AC®

PIF IT IS HERE DUE TO SWITCH
PSETTING ROUTINE THEN THE TYPE
PUUTS TU THE TTY wiILL BE ENABLED
ISKIP IF INT? IS =1



029 MNASY

(2
82
23
2]
ad
a6
7
(L]
oy

w2260
w2267
wa2e7v

vae7y
waz7e
02273
02274
naers
uoe7e
w_2e77

nasne
vadel
wedne
we23ery
6235v4
02305
w2300
va3n;
wadly
02311
wedle
nadid
62314
0ed1d
0316
vw2d17
w2320
02321
w2822
V232
R34
02325

w2320
w2s2’
©¥2330e
we3dy
©wdd2
12333
©v23da

w2335
w2336

nasd7

w2549
02341
w2342

02343
w2344
p2345
n2346
©2347
w2350

w342e7
177100
175112

0Avaps
961111
663511
«pazy?
0Bd211
17710280
177103

wRagans
61117
v63517
00?777
wen217
u34545
1634002
116743
034415
162432
wiaze?
034541
116445
254704
02040 d
%3444
175200
ve1402
oroRue
(e rd
[l 1414
"auean

vw2u525
©wo4r 32
010604
040429
152000
020771
175629

254767
191112

124400

034657
167240
044655

126400
151113
CUIEER]
CLYY1-1.
B20402
©B2644

TTY?:

PLP?T:

TPR2T

TAC?0:
TYPZR:
ISU?P:
PCa?a:

TINZC:

TINZX:
TINZR:

TS1728

Lua
ApoL
MUVLH

Jne
DuAS
SKPBZ
JMP
N1OC
auDL
ADDL

JMP
DGas
SkPBZ
JmP
N10C
LDa
AND
AuCO
LOA
suBzs
152
Loa
Sudu
STa
LDA
Lua
MOVR
JMP

(4

49

Lba
JSR
182
8STa
AuC
LDA
INCYR

STa
MOVL#

LuA
AULD
STA

suB
MOVL®
JmpP
JSR
LuA
Jne

3,SwREG
3,3
3,3,82C

PLP2T
2,770
T10

=1

TY0

3,3
3s3,8nC

TPR2T
,LPT
LPY

=1

LPT
3,P1727
3,0
2s3,SNC
3,PCaz0
3,4,84C
CHR?Z
3,PC1725
2,3,SNR
3,CHR2Z
?,TAC?0
3,TYPR
3,3

2,3

a,PC122
TYP?E
RTINZA
A,FST20
2,2
",ISU?P
3,3

3,2ZS5U?P
®,0,52C

1,1

3,PAC?1
3,1
1,PAC?Y

1,1
2,2,SNC
TINZW
RST?R
9,FST20
PRTNTA

ITREAD THE SWITCHES

ISHIFT ACS BY 2 PLACES
I3KIP IF TYPEOUTS ARE NOT
JSUPPRESSED

JCLEAR TTD LONE FLAG
ISHIFT AC3 BY 2 PLACES
JSKIP IF TYHE OUTPUT 1§
JREWUIRED ON THE LPT

JOUTPUT THE CHAKACTER YO LPTY
IWAIT FOR LPT

JCLEAR THE DONE FLAG FOR LPT
JSTRIP THE PARITY BIT

JSKIP IF IT WAS RUBOUT
JAC3 = 40
}SKIP FOR NON PRINTING CHR,

JACS = 15

ISKIP IF 1T WAS NOT A "CR"
ICLEAR THE mORZ POS
IRESTORE ACH

ITRESTORE CRY AND RTN ADOR

’
IRETURN

T1'FST2D" IS NON =)
TAC2 a2 =f

JAC3 1S t IF THE CHARACTER
JTYPED wWAS A + AND A |0@020
JIF IT WAS A =,

ISKIP IF THE PREVIOUS SIGN
IWAS A PLUS

JTAKE TwO'S COMPLEMENT IF
1THE PREVIOUS SIGN WAH “an

JPAC?1 MAS THE INTERMEDIATE
JRESULT

ISKIP IF EXIT IS REQUIRED
JRESTORE THE WORLL

JRESTORE ACPQ
JRETURN

¢B32 MNASY

a1
b
'K}
0a
¥d
Ao
w7
a8
ay
10
11
12
18
14
15
16
17
18
19
20
21
2
29
24
25
20
27
e

ne3s]

yzsse
02353
42354
02555
n2356
w2357
CYELTY
@261
02362
V2363
w2dnd
r2365H
“24866
uase/s
023879
wed7 1

62372
w2374
¥2374
02375
02370
vwa3z7
8240y
w240y
v24r2
wa4ey
42404
veded
uz24p6
v24n7
v2410
¥2411

5 02412

w24ty
42414
0241d
v24ie
n2a17
02420
02421
V2422
0R423
p2424
02425
u2426
02427
02430
¥2431
2432
02433
02434
02435
“24306
02437
v24a4y

w244y

Nep@en

054642
©Rra6d3
102¢20
“av774
1e112¢e
wrvdaly
054634
vB4643
1u2120
sPodpa
154632
4R4641
10244
126400
?3¢403
113000

L2440
¥4g731
n3azse
175214
anazs2
054620
463610
wearz?
W6d610
024656
0344468
163400
116415
[T T LRK]
234715
116414
171015
weA761
134442
116498
novr12
175414
175235
¢n8712
03aay2
116415
20@7¢2
034426
110424
LAY YR
20424
¢2a676
¥34423
117622
156513
vw0v674
12666
1ng4ve
0147113

121120

FST2D:

T00?27T:

TINZOS

TIN?ZDZ

TINZOS
TIN?Z:

TINZSE

TINZwW?

TINZM:

TINZNG

L]

STA
JoR
ADC
Sra
MOvZL
JMP
STA
JSR
AUCZL
LI
STaA
JSR
sSuBu
suB
LoA
ADD

SuBo
§7a
LLA
LIN7}
JMP
STa
SKPDN
JMP
DIAC
JSR
LuA
AND
SUB#
JMP
Lua
Sutw
MOVH
JmP
LDA
suB
JhP

"INCH

MOVZR#A
JmpP
LbA
SUB#
IMP
-UA
SuB
P
DA
pLIS
l.oa
ADDZ
SuBL#
Jup
£-74
SUB
182

MovZL

J,RINZA
SAV?E
2,2
@,F8T?2D
",
TIN?Z
3,RINZA
SAVIE
@,
TIN2O
J)RTNZA
SAVIE
2,0

1
2,PC1722
@,2

n,a
8,25412P
3,I8U7P
3,3,8IR
TINZX
3,PAC?Y
Tl

"1
a,TTI
TYP?E
3,P17727
3,0

2y 3,8NR
RuB?
3,PC479
2,3,82R
2,0, SNR
TIN?S
3, TINZ2
8,3, 8NR
TIN?X
3,3,84R
3,3,SNR
T817?
3,PC125
@y3,8NR
TINZC
3, PCL122
2,3,8LR
TININ
#,PCL25
TINTCel
3, TINDY
@,3,82C
2+3,8NC
TINZR
su?P
8,0
FST?D

1,0

PSAVE THE RIN ADOR

JSAVE TWE WORLD

JAC1 = =1 (ENTRY FOR ODT)
JLOAQK FOR FIRSTY DIGIT
TACL 3 =2

JOCTAL ENTRY,SAVE RTN ADDR
1SAVE THE WORLD
JOCTAL ENTRY SWITCH

!
JDECIMAL ENTRY,RTN SAVED

JSAVE THE WORLD
JUECIMAL ENTRY SWIYCH

PAC2 18 1@ FOR OCTAL AND 12
JFOR DECIMAL NUMBERS

JSIGN AND LEADING SPACES FLAG
1SK1IP FOR LEADING SPACES

JSTRIP THE PARITY BIY
ISKIP IF NOT A RUBmQUT

ISPACE, OFR NULL
1COMMA

IMINUS

JOR PLUS ?

IMODIFY THE SIGN

I1AC3 = 15

1IS IT A CARRIAGE RETURN?

J1F CR THEN GO TO TIN?ZC

J1AC3 = 12
1SKIP FOR LINE FEED

JACD & 15

)SKIP IF NOT A DIGIT
1SK1P IF DIGIT

JOUT OF LEADING SPALES

1AC2 = @

IJSKIP IF IT WAS FIR3Y DIGIY
PFOR QOT .



VD31 MNASY
01 #2442 145122
2¢ w2443 125120
B3 w2444 167000
na ¢2adb 155220
a5 v24dn 1735282
26 ©¥2447 1070W00
A7 w24S5n pny73e
ne

29 02451 vRYALRR
16

11 w2452 000177
12 12453 vueni2
13 ©2454 you2y5s
14 p2455 177720
18 w2456 AanvN54
16 02457 wnviuve
17

1s

1y

2v

21 102462 151305
22 147722
23 126322
24 52516
25 ¢4a1115
26 151385
27 wra24n
28 02467 142649
2y 141516
30 w52717
3N 152116
32 151308
33 n42345
34 ¢51640
s 0a112s
30 142724
37 152123
34 ope240
39 v250ne 151363
a¢ 120191
a1 122240
42 120249
43 141501
44 12ueon
4b 129240
46 129242
47 141501
ay 120261
ay 124240
S 120240
51 1415014
52 120202
53 126240
54 12824¢
55 141501
1) 120263
87 120242
58 124240
59 141520

6¢

vauae?

INT?S

P17273
PC1?23
PC1751
TINZL:
TINZ23
Cipz0t

MUVIL a,1

MOVZL 1,1
aup 3,
MOVIR 2,3
MOVIR®  3,3,51C
ADD X!
JmP TINZ?HW
[

177

12

15

-60

54

1ea

JACY IS SHIFTED BY 3 PLACES
18 OLD PAC?1'S + NEW DIGIT

)SKIP IF OCTAL MODE
JADD 2 GLU PAC21'S

JTYPE OUTSS CAN BE FORCED TO
JTTY BY PLACING =1 IN THIS LOC,

'l""ttt't't't't"tﬁi"tt"ttt"tti"i"'tl.'Q"'ﬁ'*lt'ti".t."
PTEXT BUFFERS FULLOw
,.'t't."'t'.t't‘Q'Ot.".t""'tt."""""ttt'ttﬂ'lt"i.'.'l"
«TXTE /ERKOK NUMBER 7/

ERMS1:

EMS14AL

ERMS23

«TXVE / ENCOUNTERED SUBTEST /

JTXTE JLRY

ACy AC1 AC2 ACS PC/

¥N32 MNASY

7”1
"2
23
24
25
26
a7
28
¥9

w2534

w2535

62542

w2552

V256

@e257>

u5164p
wa1129
142724
152123
Agv242
143240
144501
142714
120104
¥RoAve
vwaud1d
152314
042305
147642
124116
151305
147722
unnde2
147714
050347
0we7311
120197
fa73417
142640
151322
151317
ar0Nree
141649
0a6717
146129
152305
042305
51642
va1125
142724
152123
wra24n
142640
0azi1s
147640
1203¢6
vaudead
051523
¢Av240

EMS83A:

EMS3B:

ERMS 43

ERMS53

HUG?213

HDG?21

«TXTE

«TXTE

+TXTE

«IXTE

«TXTE

SIXTE

/ SUBTEST /

/ FAILED /

/HALTED ON ERROR/

/LOOPING ON EWROR/

/ CUMPLETED SUBTESTY /

/7 END OF PASS /



1oP33 MNASY

21

93
A4
2%
a6
a7
@8
29
1e
11
12
19
14
15
16
17
18
1y
20
21
22
23

02604

02049

129211
144515
151303
w2677
147516
49528
N4a2640
054523
141536
151110
X Y2384
052717
120123
047311
142724
143322
141501
120385
144504
wa3sut
147516
152123
141711
120240
142722
027126
030240
oeanee
120240
¢40640
146314
152240
¥517¢5
120324
852516
241115
1513053
120123
1331101
120305
142722
147520
152322
242305
144640
120116
141717
©v4e724
120314
154305
142743
152120
142649

STITL MNASYN

LSl d bl bbbt L LR R R L Ty T T Ty T PN
JOATA AND CUNSTANTS FOLLOwW

A A AL 2 L L L L T T T T Py
HDG1L: «TXTE / MICRO=NOVA ASYNCHRONOUS INTERFACE DIAGN

HOG21 «TXTE / ALL TEST NUMBERS ARE REPORTED IN OCTAL EXCEP

"BI4 MiNADY

a1
22
29
aa
ud
26
ez
b
09
10
11
12
13
14
15
16
17

v2/va

w2721

02742
wa/as
w2744
n27as
V2745
var7a7
0275w
varsy
22752
ve758
ve754
@275%
02756
w2757
0276w
w276}
we76¢
22763

151322
151317
122640
vactan
vid42116
wd1240
w525¢1
121104
vde722
142724
uepepa
d4124¢
052501
120104
negr12?2
142724
141649
146191
?527¢3
©vap714
142724
12¢144
©w515401
wen24a

¢52640
144516
120324
va7125
142504
120322
142724
182123
©vaR242
853305
141711
120305
147518
129324
147706
047125
LIS
raa2p0
vegtoe
-L.LT.YT]
¢pup2e
(4L TN
bLodud
weaeae
LTSN
erorap
880177
eea2r?
022337
v2a357
oae3e?
6ma373
¥Re375
082376
vweed??

HDBJS S

HOG43

BUFF:

o TXTE

«TXTE

240200
3¢R10p
dvevde
A00020
200016
00004
202002
Apoeel
LTIy
w177
B00277
neR 337
AR 357
Bend67
apad?3
wap3rs
dnes7e
0vadry

/ BAUD RATE CALCULATED A8 /

/ UNIT UNDER TEST DEVICE NOT FOUND/



VP35 MNASY

(-3}
a2
23
24
45
a0
@87
v
29
1e
11
12
13
14
15
1o
17
18
19
20
21
22
23
24
25
26
27
2¢6
v
3e
3
3e
33
3a
35
3o
37
36
39
40
L3}
a2
4
44
45
46
47
)
a9
14
51
52
83
54
55
5o
57
58
59
60

w2764
w2765
w2766
wz7e7
w2774
w2771y
w2772
22773
w2774
©v277%
wa77e
©wer?77
vleer
230y
a3nez
CRULR
w3ona
03005
Q3ees
03pe7
edite
230l
n3o1e
w3013
©vdil1a
83015
vdete
03617
n3a2e
vlevel
wdv22
03e2d
ode4
03025
©vdu2b
vde27
bIvde
"33y
n3end2
n303d
¥3834
¥3db
w3836
w3ed7
RELTS
“3pal
vlnd2
v3edad
@3044
v3ndas
0v30db
03047
uduSue
83651
nIvB2
CATER]
a3nda
"RI'TH]
v3oso
v3vs7

vAv252
[3-E3¥E]
200245
000132
ePelsn
LI I3 2%
ru2Puo
va4de0
v24que
044501
24554
v58595
054555
1r256@
v63477
teitay
171140
v68277
963611
1e1121
101140
udadsa@
v6l2vl
24nb544
64201
046543
CLEE-TR)
v20545%
©v34543
126091
255020
175414
042537
0484536
060219
vaus7?y
175665
wea766
034437
162014
¥RY551
06Ln77
vadd2e
020529
LTI
Q220517
26an01
v24316
125223
¥6u21l
1252292
125204
1750¢4
126020
v448pn7
w2vd7?
024477
©3v47?
©v3a477?
010502

ROMI

nYR2s2
nue12y
anez45
Av@i32
avR360
waeu17
Ap2ede
N44564
d24v0¢
#4456
Pand54
A5A555
n54555
102569
063477
leti2y
121140
n6N2?7
A03611
191121
101140
n4R550
neleel
n4nd4a4
369201
040543
pnases
[F{3-T}-]
7234543
126001
asheee
178414
n42537
@addib
26021¢
a80bH77
175665
pB07606
234430
162014
202551
eoiv?7
n44520
22052¢
a61001
P2e517
P60vay
@245106
125228
60211
12522¢
125294
175094
126640
waadbe7
p20a77
neaa77
A3ma77
034477
n12d5a2

IMACHINE LANGUAGE CUDE FOR CONSOLE LEBUG

¥A36 MNASY

3
a2
(3]
24
a5
26
a7
o
ay
16
11
12
13
14
15
16
17
186
19
20
21
22
2
24
25
26
27
2
29
30
3
32
33
3a
35
36
37
38
3y
4y
41
42
43
da
4>
a6
47
4B
a9
5¢
51
Se
353
54
55
56
57
56
59
13

blubn
v3u61
v3pbe
vIN63
#3v64
23065
a3uho
@307
w37
v3ary
6372
a3a73
v3074
¥3075
o3n76
w3arzy
v3ira
e3iey
vdie2
031Ny
vdiea
23105
©31es6
vdie7
“3lie
¥dl1l
wdtta2
v3113
A3114
23115
w3116
a3z
©vdl2v
%3121
73122
w3ied
w3124
03125
ndlaoe
03127
V3130
23131
w3132
03133
?3134
23135
p3136
w3137
03149
w3la)
a3142
u3i1éd
w3144
ad145
¢dlde
n3147
¢3150
wdih]
03152
n31ss

ebe177
02475
era121
010503
125121
126440
12512¢
12%12¢
16o0ue
0ea4nd
204454
w?u%4?2
CRTET]
116445
vevsen
175655
034483
175645
125112
wne725
va4457
©v3BA56
754456
034453
224662
032466
173440
143902
npa706
V44436
pv24448
¢Pv655
131¢uve
054447
a50444
131004
126621
132421
020551
1@14a¢
132452
vp4dalt
weer73
125004
e ATz
A3443%
LY YTy
w177
[TrLR1d
c214p0
125222
12522¢
125221
w2n7en
Billl
063511
“da?77
[S-X T2
1777277
172777

260177
262473
soeL21
aiesey
125121
126440
125120
125126
166000
A04aas8s
P04454
#and42
234500
116490
apedde
175655
Bl4aby
175645
125112
n0a72%
B444387
336456
854456
834453
720662
a3046
173499
143000
LT Y4 13
144436
24445
AuB656
131620
n54447
[LELLYY)
131000
126621
1324021
220551
1¢140p

1132452

avdaty
ava’7s
125004
avarre
230431
Qpada7
Ave1?r7
2v24306
A2140¢
12522¢
125220
125221
222720
261111
2163511
200777
[I1.71-}
177777
177777

116 LOCATIONS DF RAM HERE



RA37 MNASY

21
X3
23
24
.]-]
a6
27
38
a9
1¢
11
12
13
14
15
1
17
18
19
2¢
21
22
23
24
FL]
26
27
28
29
3
L}
32
33
34
35
3o
37
38
39
49
41
42
4
44
4%
46
47
48
49
S0
51
52
5y
S5e
55
56
57
58
-1
80

w3154
23155
v31%06
wdld7
0316y
03161
3162
93163
vd164
©¥3165
¢3166
wd167
2317¢
V3171
03172
¥3t7y
¥3174
w3175
03170
e3177
@320
vd2e]
vdzeg
n3zwny
032ra
632e5
vd2¢o
n32e7
wdzlie
w321}
v3e12
03213
n3214
03215
w3216
wd21?
w3228
03221
n3222
03223
03224
03225
n322e
03227
03230
23zM)
03232
¥3233
83234
03235
b3236
03237
03240
63243
vl242
©3243
03244
03245
v3246
03247

177777
177777
177777
177777
1777277
177777
177777
177277
177777
177777
177777
177777
127727
1777717
w4726
ve4a746
CLUB FBY
145a00
wnazaer
ared7?
171080
133002
w3adse
136453
(L LT3
116005
Woun631
©345p1
110445
weasy7
W34465
1624498
weyas?
145040
101465
voReyt
126460
115644
161663
©weway1n
unarys
veeer?
b04464
w2Seva
170440
©v584736
1760u@
034732
054732
n63619
["I'Frasd
(LI ]
034677
1634v0
116405
0VPN4676
176137
ee707
¥34443
118452

177777
1772777
177777
177777
1772777
177777
177777
177777
177777
177777
177777
177777
177777
1777727
204726
dquvd74e
Qoriay
145000
Puaz 47
n00377
171000
133000
034550
13645)
aeadsoy
116005
2¢20631
234501
116402
nedase7
R348465
162405
nueas7
145000
101403
ponaty
126469
115044
161065
LT 3]
204715
apeer?
Avaaba
@25¢an
176440
054730
176vae
254732
N54732
263610
Redz77
260612
034677
16342¢
1164085
404670
176137
nn767
234443
116452

CY3B MNASY

ag
e
ed
[X)
25
ne
a7
as
a9
10
11
12
13
14
15
10
17
16
19
20
21
22
23
24
2%
26
27
FL]
29
36

3259
0dasdy
v32d2
03253
#3254
¥3255
03256
e3257
13264
03261
03262
03263
€3264
03265
w3260
03267
[RY2L]
0327y
03are
03273
03274
w327b
23276
vde77
w3300
233e}1
¥3302
©v3ddes
adsed
@3305
43376
8433987
w331
P3314
n331e
03913
03314
83315
#3a1o
63317
83320
©n3321
vw3s22
¥3323
@3024
332>
233206
©3327
a333n
2333y
03332
¥3333
PRERY
83335
83336
03337
©¥3340
03341
0v3s42
83343

LIy
34426
116442
voubl@
wla?ly
124409
rla711
167200
vaer07
034435
116414
034431
116414
wru6as
eadupn
175232
(A ] ]
andazy
145400
15222e
147 d4ve
¢20455
0ea653
weeas?
166422
122433
167001
vAp6oe?
wpabLa
025600
004613
wagyr72n
een114
CLITI -4
054656
4626
(411881
Ve a624
veer12
4622
121944
002647
1524p0
©v25521
PYELIH]
175400
151409
1250414
weez7y
61277
21344
424026
107449
124020
vive1 4
@10030
a1an32
125404
weanes
v3%e16

nonac4
¥34420
116442
LITI3Y
210711
124400
234711
167002
844707
n34435
116414
234431
116414
LULETH
845000
175232
AeA736
n04421
145400
152220
147400
N20455
2v4a053
200as7
166422
122433
167001
200667
204614
vesSdee
294613
eunr2e
f003114
avees?
254656
204626
evereLs
Ge4624
[L'2-I'3 %]
ava622

s 12104}

Q02647
152400
225%21
045002
1754080
151400
125814
20n773
361077
Q1344
024026
107402
124000
LAY L3
¥10830
210032
125404
ARABRS
vieu16



VB39 MNASY

ny
@2
'R
84
uo
a6
a7
o8
a9

3344
63845
23340
03347
©335u
¢335%
w3ad2
03353
43354
43855
v3asdoe
v3357
w3060
©336%
©v3862
8336
03364
03365
03366
¥3367
v3379
83371
33372

03abde

03465

08e377
wboin??
171142
wpedz7?
LT
121065
wouny7
ed4027
vapn26
vieled
nweanae
1. Lrad
120420
063577
arande
06var7
127363
¥RsR3A
125302
veldaan
ceurvd
w?7401
(AL 211

va735083
054529
044522
vadye?
20124
vai1450
(2112
43504
¢P01ed
©3vdan
033471
n4na6b
vdoiia
wHiean
¢43511
LT3R
62¢123
wa2522
$wag52d
n53122
vaz2iol
¢n2Bo6

a5@377
donn77
121102
weasr?
panldye
181065
Aepetl?
20¥4v27
046020
p1P10u
hwepe2
nev77
1¢6420
we3s?77
202230
60477
107363
Botudn
12532
A%140n
200000
7740} JEND OF ROM TEST BUFFER
EBUF 3 JBLK 6@ JBUFFER FOR NU LOOP DATA FAILURES

«TXT /COPYRIGHT (C) ULGC, 1976

ALL RIGHTS RESERVED./

oeNU

espdee? TuTAL ERRORS, Mu@ud PASS i ERRORS

Aede MNASY

AUMSK
ALIN

BAUD
BDOUY
80TSY
BITUN
BREAK
BUF
BUFA
BUFF

Cie
cia?o
Cci16
cee
Ce52
Ca
-1
CAC?¢
CrA?3
cHC?T
CHECK
CHE?X
CHRZE
CHR2Z
CNT
CNTYL
CNTZ
CNTR
COnN
CUNAD
CUNT
CUNUP
COUNT
Crl2F
CTIME
[ 214
0

Diaw
Dioue
0135
OaTEK
pcozt
DeCh

rorael

feend2
Po1254
PeRunl

eenlan
Qu1323
0a1265
nY1574
01352
Av7136
Pnr137
¢u2742
LY

noried
Av2457
vepteo
Puein?
fee111
Qunira
(41294
[P 2]
wy21es
f02073
©vons77
Pe2113
0A2¢71
Qu2e2l
PeR13s
f20r134
?PR130
?eB633
raL17s
Peaing
r4ee1d
PUeb34
P0154d
ve2i2¢
Pvie7o
Cvi1664
ruRury

reaiie
wepiid
nug1td
Polets
ty2164
Py1551

2/12
12/2¢6
13742
15716
18/54
11/@9
17/33
12726
13742
15716
18/54

2734
18722
16747
22/5%2
18/5¢

5749

5/5¢

5/49
12/26
13742
15716
18/54

S5/724
317146

5/25

5/26

5/28

5/23

5s27
26/22
26/32
26/10

2/36
26734
26721
26/36

57406

5/47

5rs48
10756
16/4¢

Sse2
11708
12/21

2/5%52

8/5%2
17/68
22721
12726
13742
15746
18/54

5729

5731

5730
16/3y
27732
22739

2/14
12/29
13/39
15725
197014
11730
17742
12/29
13/5¢
15725
19/21

2/55
18727
17749
22/58
18/5%5
15/5%
15/56

5/50
12/29
13/5¢
15725
19/01
11/39

13/59%
19/36
13728
13708
11/11
26/24
26/35
26/13
11/03
26742
26/28
26741
15/58
14/49
14/50
11747
17/06
11740
11747
11737

y/e2
26/4y
18/
23754
12729
13750
15725
197081
24/23
18710
18712
16/58
27/52
22/42

2/22
12740
13789
16/27
19742

12742
13/59
168727
19742

4/04

16713
d4/43
12/40
13759
16/27
19742

22/37
14/17
14/48
11722
26/42
26/39
26/24
11/18

26/43
28/04
16716
15704
15736
11731
17720

11727

3/eb

12/42
13759
16/27
19742

2/48
12/43
14/10
16/54
19736

12743
14740
16/54
19/36

4/05

17/19

12/43
14/10
16/54
19/56

17/53
17714

27/ 43

29/28
17712
15/07
16/18

18749

12743
14/180
16/54
19/56

2/%0
12/%7
14713
17/23
20/09

12/57
14743
17/23
20/029

5719

12/57
14713
17/23
20/09

29/26

16/17
16740

18/52

12/57
14713
17723
28/89

/52
13711
14721
17/41

13711
14721
17741

18/27

13711
147214
17741

16/55

13711
14721
17744

3736
13732
14739
18/083

13732
14/59
18703

13/32
14/59
18/05

13732
14/59
18/8%



@241 MNASY

DEC?2T
DeT28
OIRT
ool
NUNE
EpUF
EBUF A
ECNT
EFWRD
EGGS
ERALT

EnL2T

ELOOP
EMS1a
EMS34A
EMS38B
ERCNT
ERFLG
ERMSY
ERMS2
ERMS4
ERMSS
ERNUM
ERPT

ERRCT
FALPY
FLAG

FST?D
FWORD
HDG1

HLGZ

HDGJY

HDG4

HDG?1
"DG72
HELP

HISPD
ICRL?

IEGGS
JEHAL
ILGDY
ILOUP

IMES?

INIT

INOER
INTFL
INTPT

fu2165
rre2224
ko145
Puoo21
2n1447
wnddze
eeal4a
car1ay
pater3
euei64
Roev2s

PuPu6d

vu1224
en2467
ep2b53a
2p2535
pve212
291674
202460
ee2d02
2v2d42
282552
Boe214
eo1252
Qw1672
201063
21671
202351
201555
[LFLIX]
Pp264v
Po270na
ep2721
V2563
282575
eaeepy
p01347
[12-1F3-X

200163
2e0243
@d1054
ava245

Que25s

000511
001264
Q81665
eaie74

mc

MC

27/33
27/24

S/@5
11718
19/24

5/51

8/5%

5/52
22/25

5/06

7/35
13734
14/58
18/04

7/55
13732
14/59
18705
17/@7
23709
24/17
24/21

3/a6
23/59
23/a5
23/14
2374}
25/04

3/88
16744
21/58
15718
22/47
28745
22/4¢
18/24
18/27
18/32
10/37
25/15
21/15

3/81
1871

8/52
21/18
25/18

6/11

8/43
18703

8s45
16/46

a/51
23/04
25/14
18/03
17748
22/28
15728

28s07

5/56
11/16
19726
39723
16703
16/06
22/4)

6/114
12/72%
13741
15715
18/53
12726
13742
15716
18/34
17/30
d1/28
32/01
3J2/00

8/22
24/02
J1/21
31/39
32711
32/19

8/24
17733
22/34
15/35
23/59
29/39
22/43
33/08
337306
J4/12
34/26
32/28
32/38

8/12
18723
18/22
23/12

1a/07

9/98
15/1e
12/31
18/36
19/23
23/08

23/49
15/29

11/21
21/08

177,31
16742
22/43

6/12
12/28
13749
15/24
18/6@
12729
13/50
15/25
19/014

9/714

22/23

23/60

29/58

8/13

10/2%
23/15

10/40
12745
19/07

10/26
23/13

23/55

17/02
24/01

12/39
13/58
16720
19/44
12749
13/59
168/27
19742

22730

22/38
24/13

dasey

1@/28
23/32

21/21

12/59
208/13
10/36
23/40

17/30

12742
14/09
16/53
19/55
12743
147140
16/54
18/56

22/32

23/06

24/26

30/086

10/29
23/42

23731}

13713
23747
18/53
24/106

12/56
14712
17722
20/08
12/57
14743
17/23
28/09

24742

24/32

30/58

10/38
24/3@

14/24

18/31
24/20

13718
14/20
17740

13/11

14721
17741

24/58

18/34
25/85

15/42

21/14
25/83

Oné2 MNASY

INTSY
INTVL
INT?

TUINS
IUMSK
IPDC?
IPDE?
IPOC?
ISETU

ISTAR
ITMoK
ITR
ITRCY
Iyre
lzoc?
K127
K157
LIMIT
LoopP

Loory
Loor2
LUOP3
LOOP4
Loors
LOUOPR
LOOPT
LOPTR
LSWK

LSum
MASK

MES?M
MES?S
MUDT3
MSKd

MSK Y

MSK1D
MSK11
MSK§2
MSKY3
MSK 14
LELEY-]
MSK2
MOK3
MS5K4
MSKS
MSK&
MSK7

MSKYy

MSK¥
MSWK
MSwM
MULTI
NEG3
NEXT

NUERR
NxT

Re1161
LT LYERY
242451
P0p631
(LR
eoeedy
@252
Qvdea)
eoezaq

apeeez
»oet23
'3 8-1.1.]
@01667
@oe246
evR25a
Pu2126
rea2t27
Cu?131
even67

[144-F)
771
01154
k1419
201435
Qodeny
¢91236
Pelite
[ LT28Y.)
Punl2¢
0v167v
P02051
292043
Puo126
QeR223
eoee24
000235
20236
200237
eronzan
PpeRay
2up242
nagne2s
Pupe26
evp227
QuA23n
Qep231
8232
Q00239
noe234
weeilsd
eoel117
k01642
Q0132
ee141y
P01771
r61175

MC

5/5%
3708
28757
11708
11703
B/48
8/5¢
8/47
8r4¢
15/6¢
8/0¢
5/38
21748
21/3%0
8/46
8/48
26/53
26/51
5744
3/48
15744
13737
14705
16723
19/73%
20/02
8/13
14/88
14/69
5/33
5735
22745
26/R4
8/91
S/say
8s27
8/28
8s37
8/38
8/39
8740
8/41
8/42
8/29
8739
8/31
8732
8/33
8/34
8735
8736
5732
5734
22/56
5745
18/38
17748
16/28

16/3¢

4/02
31/089
11729
11728
24/28
18733
23/s21
12/20
17/5¢

8/14
11/02
22/54
22/53

21717
26/55
26/36
19/31

7/,58
16/45
13740
14/08
16/25
19/47
20/11
21/82
14/5%7
15717
18720
18725
23/58
26/11
25/58
18/17
2)/58
17/04

23/81
21/11

23737
14/32
18/16
19719
18719
18724
23/03

19745
24/45
16742

17/27
3s21

23/23
12/34
18740
19/54
14744
23796
23/87

23/07
27723

248/1¢
12730
18735

16/50

22/03

1%i/26

22/35

24/47

23736

24/38
17/24

25710

23/25
12/51
19/14
16/09
24/24
24711

23/11

12/44
19/@6

24,57

15741

23745

17/38

23/27
13/02

24/33
24/34

23/19

12/58
20/12

24/60

24/36

23729
13/724

24/19

13712

23/06

24744

14/39

25/47

14/23

24/35



@v43 MNASY

NXTST
Or
ONES
PL727
P37?7
PaCze
PAC?Y
Pac?2
PASS
PATRN
PATST
PCL270
PC171L
PCt?2
PL125
PC47p
PL6?0
PC7?
PCRZY
POC?Y
PDC?2
PUC?S
PUE?C
PEX?TY
PINT
PLPZT
PLS?T
POC?T
PRINT

PSP?
RAMA
REP2ZT
RLOOP
ROM
RUMBU
RUMSI
RSTZR
RTN
RINPT
RIN?Y
RTNZ2
RTN?A

RTRN
RUB?
SAVE
SAVZE

SERY]
SETUP

SET2P

SNOPT
SPT?26

Pa1737
PuB563
ev1426
rp2482
?a2¢67
Pee21o
po2et7
Pn2e22
¢voRznd
ee1e¢72
Puleld
PQ2223
enzgern
@u2453
Pov24a54
pr2325
wpez22
fee117
P2215
*y2157
”v2155
ep2142
Q2152
LY}
f0i073
Q02276
PP2v62
®92134
£u1d76

re2065
eeay2’
Tudena
euz2ees
pv2772
209125
PoR1da
ny2234
pul2e2
euleda
ego2m>
eaezes
242214

2R1473
p@2242
PeRi2l
vu2220

ngoL4aa
Qeluva2

vora21

fe10de
np2e6o

MC

MC

24/10
19/33
19752
29/18
26/23
28/91
28/02
28/23

3/se2
14/37
14737
27,08
’6/20
29/36
29724
28/52
27/86
26/37
27760
27709
27/19

87489

8/5¢
26/14
14746
29725
26/13

8/47

/10

3/58
26/17

5/42

8/16
24/12

S/40

5740

5743
26/14
16/41
14/538

8717

8/18
25/58
27/11%
3g/se9
10/745
28/38

/10
15/38
257939
32/04

5/5%

7/23
15759

7/32
15/69
14/51
26/18

1n/35
19/5y
3@/3¢
26/18
28/10
28717
28/18

3755
14/51
15748
28/06
26/29
3e/17
da/44
29/21
_27/37
26747
e8/2¢
27/25%
27/23
27/1¢
27/2¢

15728
29/1v
26/54
27/04

3s5¢

4/02
27717
19/35
21/24
24/38
35707
19728
14/36
28/30
16748
15700
10/52
25/87
25/6¢
27/13
se/s18
21/28
30/338

3711
18/28
26/50
3r/10
16/11
12719
17749
12/2¢
17/5e
15/au
27725

10/43
31711

28/32
28/33
28/34

3756
15727

27/54
3as47
30/50
29/34
28/85

28/3e

277,537

3/51
¢2/57
27/56
19/51
21/26
24/46

19/30
29/57
16/57
15709
11719
25/18
26/01
27/2¢

23/35

d/12
18745
27/01
3a/si4

12/33
18/39
12/34
t8s/4p

27/53

18/40

29/50

8/15
15743

312
31718
38/34
28/46

3/s52
22/60

21/53
24751

15/,37
11737

26/15
27/59

3713

27/05

12/50
19713
12/51
19714

29/52
9/16

3754

21/55

12/11

26/49
29/3b

3714

e7/12

13721

13782

30/25

21/08

3785

24/10

26/6¢
29/5¢

5/36

27/21

13/20

13724

21/16

3/56

24/58

27/04
30/03

14731

28716

14/38

14/39

@644 MMNASY

STACK

START
STRY
SrREG

TaC?p
TIMER

TINZ)
TINZ2
TINZC
TINZD
TINZM
TINZN
TINZO
TINZO
TINTR
TINZS
TINZW
TIN?ZX
TIN?Z
THP?

TOoD?T
TUuSND
TPR2T
TP8?2P
TRNSM
ThPP

TSnut
ToRwe
75003
Tsnoa
Ts005
TS0u6
Tseu7
TSege
TSt
TSa12
Ts17?

TETNM

TS$TOU
TTIAD
T10AD
TIY?

TURND
TYPZE
TYP?R
USEw

USREG
UTINT
UTHMSK
UuTAD
uuTuP
XLNT

XpHAL

@0d215

[T23-1d"
everew
weo2e7

ng2s22
evo122

w245d
en2456
022326
22364
vo2422
fp2432
Vo236
002467
002331
nR2374
Q02400
282330
2v237¢
%222d
Pv2352
Pu1n4d
ee23ed
[ Y31
201159
P21663
LT 24-1")
raa7i1
BoR722
nae731
20¥743
neteto
201125
R01265
Y1334
nAaL36d
2v2333
rog21d

ro2025
[ 1-1-Y4 ]
fenen7?
enze7e
PaR760
702261
['YArE)
[ 2" RY-1.¥
eemete
ovete2
rea124
veglinl
Qu@b64
vev142
#1017

2/50
23724

2/4¢

87106

3/03
15749
24/35
28/51

5737
16748
30/52
3e/d8
29/36
30/13
Je/44
30/4ap
30/09
dgs12
28/3%
je/22
12/83
29/38
se/0a8
27/31
3e/03
157014
29713
¢6/35
16719
22/18
12/20
12/34
12/51%
13/02
13721
14739
15/60
17/%%
18/4¢
19714
29/41

3707
24/18
24/49
11/41
11/5%
12/14
13/3s

8/46
28/5%6

2/51

3/04

Ss21%

5739

Srs2¢
19/18

5753

8/s43

J/ee
23/26

/el
10746

8/19
17/03
24/39
28/54
13736
17743
31714
31715
38746

30/52

30/16
29/39
/37
28/49
3a/24
30/17
27/44

15732
29/18
28/51
16/56
23/53

30743

8/23
25/e9
25/m7
12713
12714
29/m0
137406
26/3%
29/24

3/04

8rs20
19/6¢
10/59
10/14
1a/52
15/57
22/13

8/25
23/32

8/14
12/19
19/05
18/28
24/54
29/27
14/04
19783

30/51

30/55

29/%6
3e/40

28/08

9/45%
25/16

26/52
29/32

3/73%
10/03

157306
18/58

9/180
23/48
9/08

18/06
21/10
’29/01

29/31
14/53

3g/26

15747

28748

4/07
19/15

16733
11721

23/186
24/31

1e/42
22/680

157489

31/07

21/20

28/54
4/009

23/20

14/30

23/36

15718

21/56

29/37

22/28

23/22

14735

23/44

16/19

23/180

30/29

23/32



0245 MNASY

XL00P
XMIT1

XUREW
XUMEG
XSETUL
Zueet
Ir02T
I5U2F

A

7

k9

k1Y

7t

?F

26

h

k38

Y

¢

P61734
V01200
vel24a
LI S¥-K)
1477
w2132
¢a2137
#u2324

Coapan

QWAL

Pudud2

"yRuld2

(LAY

Pupeal

ceror2

[k

Prpnvel

evaves

berverd

8/4%
16/3%
16/32

5754

8/44

B/48
27/03
27/3¢
sas22

7/18
13732
14/59
18/@%

7/19
13/3¢
14/59
18709

7/20
13732
14/59
18/0>

7/21
13732
14/5y
18705

7722
15/60
12/2¢
17/5¢
12720
17/8%@
12720
17730
12/26
13742
15716
18/54
12720
13742
18716
18/54
12/26
13742
15/16
18/54

24/1¢
16/51
17/2%
15/84
21748
26/6¢
27/07
27732
32/56
12720
13742
15716
18/54
12/20
13742
15710
18754
12726
13742
15716
18/5a
12/26
13742
15716
18/54
12/2¢
17752
12/34
18740
12/34
18/4¢
12/34
18740
12729
13/50
15725
19704
12729
13750
15725
19/014
12729
13/5¢
13725
19/01

17718

27/4p

12729
13/5¢
15725
19/m
12/29
13750
15725
19701
12729
13/50
15/2%
19/01
12729
13/5@
15/2%
19/01
12734
18/40
12/51
19/14
12/51
19/14
12/51
18/14
12749
13759
16/27
19742
12749
13759
16/27
19742
12749
13759
168/27
19742

17/25

29/3s

12740
13759
16727
19742
12740
13759
16/27
19742
12749
13/59
16727
19742
12740
13/59
16727
19742
12/54
19/14
13702

13s02
13702

12/43
14/10
16/54
19/56
12743
14710
16/54
19756
12/43
14710
16/54
19756

17/29

29741

12743
14/1¢0
16/54
19/56
12743
14712
16/54
19/56
12743
14/10
16/54
19/56
12/43
14710
16/54
19/5¢6
13/02

13721
13s21
13721

12/57
14713
17/23
20/09
12/57
14713
17723
20/09
12757
14/13
17723
20/09

29745

12/57
14713
17723
20/09
12/57
14/13
17723
2a/@9
12/57
14713
17723
2@/89
12/57
14/13
17/23
20/09
13724

14/39
14/39
14/39
13714
147214
17/41
13711
14724
17/41
13/11

1472}
1774}

Jas21

13711
14721
17744

13741
14724
1774}

13711
14721
17744

137114
14721
17/74)
14/39
15/60
15/60
15760
13732
14/59
18/05
13732
14/39
18705
13732

14/59
187085



