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FPA 702
TESTPROGRAM

TO BE USED ON RC3603
WITH EXTENDED MEMOQORY,

KEYWORDS: FP A702, TESTPROGRAM,

ABSTRACT : THIS PAPER DESCRIBES A TESTPROGRAM TO FPATDZ2,
RUN ON RC3603 WITH EXTENDED MEMORY(128KBYTES)

BINARY TAPE: RCSL 52~AA738
ASCII TAPE : RCSL 52=~AA739
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FPa‘ig TEST

Te DESCRIPTION
FPAZDZ2 THST 1S A ©WAINTFNANMCF PROGRAM NDESIGMED
TO TEST THE FPRPAT7(Z2, FROMT END PRNCFSSOR
ABARTER TO RCS6i)iia
THE PROGRAYM COMSISTS OF 3 SEPARATE YMODULES:
Te LOOP=RACK TFST OM A SINGLE FPAZDZ,
2e LOOP TEST RETWEFHN TwO FPA7I2 COMMNECTED
TO THE SAME (CPU,.
3. LODP TEST HFTwFEN TwN FPA7D?2 EACH
COMNECTEN TO A CPIi,

e EQUIPMENT REQUIRFHMEMNTS,
LC3a08 (PRI,
16K READ/WRITE WEMORY,
CONSOLE TELETYPE OK CRT DISPLAY,
OHE OR Twd FPRA7ZO?2 CONTROLLERS,
OHE OR TwO CARLES, CBL276 0OR CRL2H9.

We %a Vs Ve W Wa %e We Ny %r Wu e Ve Ve Ve W

IF LOOPS 1EST, THE REMOTE (Pil MUST RFE EQUTPPED
GITH AUTOLOAD FEATHRE FO1,
S NPERATING PROCEDIIRF,
3«1 LOAL SI8G RINARY LOADFR,
542 STARTIHG ADDRESSES:
34,241 DIAGHNOSTIC OH A SINAGLE FPAZD?
STARTTI G ADDRESS=DNNNNZ,
DTAGHOSTIC i Tw@ FPRPAZOZ2 ON SAME (CPI
STARTTING ADBDRESS=0N00NS,
3423 DILGHOSTIC Ok Twd FPATNR ON FACH (PRI
STARTIMG ADDRFSS=0ONN007,
33 SHUITCH SFETTITNG:
SWTITCH O (1) WHEM THE DIAGNOSTIC TS PFSTARTED
MEY4 OPFRATOR PARAMETERS ARE
FEQUIRED,
SWITCH & (1) PROCFEDN FROM A FAILING LOOP,
SUTTEH 1 (1) INHIBIT PRINTOUT,
SeTITCH 2 (1) PRINT THF FATLTING RATE,
sWMEN STARTIMG AS DFSCRIRED TN 3.2.1=3% 4ITH Su<O>=1
sTHE TESTPROGRAM wILL DUTPHT Tok YMESSAGF ''SET DEVICE CODE
sRECEIVERT" oM 0OCP AND CONSOLE AND HALT,
; THE OPERATOR PLACES THE DEVICE CODE FQOR RFCEIVER?T ON
¢ THE DATASWITCHES 10=15 08 THFE DTAGNOSTIC PANEL FOR THE CPuU
JAMD PUSHES COMTINIUF, ’
¢THEN THE TESTPROGRA® WTLL OUTPUT THF MESSAGE "“SET DFEVICE CODE
FRECETIVERZ" AMD THEN HALT,
sTHE OPERATOR PLACFS THE DEVICE CODF FOR RECEIVERZ ON THE
sOATASWITCHES 10=15% AMD PUSHES CONTIMUE. THEN THE
STESTRPROGRAM IS RUNMIMG,
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H 544 DEVICE CODE SETTING,

s LOOPT TEST QuUAS RETWEEM THE TRANSMITTER AND RFCEIVER IN THE
s SAME FPA, OMLY SETTING "DEVICE CODE RECEIVER1T'" < SFE AROVED
’ IS MECESSARY,

;

¢ LOOP2 TEST RIUNS RETWEEN TRANSMITTER <XMT1>=RECETVERKREC1T>
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Ok OME FPA AWD TRAMSMITIERSXMIZO>=RECFTIVER <KRFC2> 0OM ANOTHER .
FRA, BUT ROTH FPRAYS ARE CONNMECTEN TD THE SAME CPH,

100PS TEST RUNS RETLUEEN Twd FPA'S EACH COMMECTED TO A CPU.
THE DEVICE CODE I8 THE TwO FPA'YS “ilST RE THF SAYE <KRFCFTIVERTS
REFORE STARTIMNG TEST3 THE DATASWITCHES OM THE REMOTE CPU

MUST BE OSET AS FOLLOWS:

Su<i> = 1,
Su<1il=19> = DkEVICE CODE FOR RECETVERT,
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RIBIMTIMG TIVES,

THE DIAGHNOSTIC wWILUL RUM UNTIL MANUALLY STOPPED.
TF AY FRROR IS DETECTEDR THE PROGRAVM wWTLL HaT
AT LOCATION "FRR1+1", THE OPERATOR MAY CHANGE
SWITCH SETTINGS AT THIS TIMF TF DFSTIRFED,

IF SWITCH O AnMD 1 ARE 2ERQ PRESSTIMG CONTINUE
HTLL CAUSE PEIMTOUT OF THE ERROR LILDCATTIOM,. THE
RUBMTIVME wILL ENTER A 1 OOP SUTTARLE FOR SCOPING
THE MALFUNCTION,

wHEN THE PROGRAM IS IM A SCOPE LNOOP, SETTING
SHITCH 2(1) #ILL CailSE THE FAILYRE RATE TN BE
PRIMNTEDS SETTING SWITCH 0C1) §1LL CAUSE THE
PROGRAM TO PROCEED TO THE MNMEXT TEST,

It THE DISARLE AIITO SWITCH 1S 1IN THE OFF STATE
DHRTING DTAGNOSTTIC 1 AHND 2, THE AUTO TMNPTCATOR
HTLL LIGT OME TIME DURING EACH RUNTIME,

ACCHMULATED PASS B0, IS WRITTEN AFTER RUN OF THE
SELECTED TEST,

INCLHRED IN THE FPA/O2 TESTPROGRAM 1S A SIMPLE

SCOPE LOOP TO TFEST THE DATA PATHES IF THE MORMAL TESTPROGRAW
TSBICATES A DATA ERRNR,

THIS TEST IS STARTED MARNUALLY IN adDD, 1000 AdD wILL RUM
UNTTILL -STOPPED MAMUALLY,

IF THIS TESTPROGRAM SHQUILD RUN IN EXTEMDEND MEMORY
THEM MANIFALLY CHANGF THE XMT AMD REC SBIHFFER POTMTERS

(

C4y AND C46 ) TO POIMT TMTO THF UPPER MEMQRY,

CARNTINNG

- w oy w

ONLY LODQPT TEST Car RUM 1IN EXTENDED VMEMORY,
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COMTEMTS ¢ PAGE:

PakT 1 3

TEST1: TEST OF BUSY AnD DOME FILAGS IM

rg:ﬁr'jsferTTER.....‘O.'..‘..OIOIII.".OI.!‘...‘II 15
TEST2: TEST OF 8BLSY AMND POME FLAGS [N

QE(E{VER LR B BN L BN B BN BN BE BY BE NE L BN BE BX BE BN B K BN BR AK BE BN BN BE BN IR BN B B B I NN 15
TESTI3: TEST OF ADNRESS COUNTER T TRANSMITTER s eeesnns 16
TESTa: TEST OF BYTF COUNTER IN TRANMSYITTEF tvenennceneanlh
TESTS: TEST OF ADDRESS COUNTER TN RFCFTIVER uuasonmssnen 17
TESTH: TEST NF BYTE CONNTER TN RECFIVER . eeencvnvesese 17
TEST7: TEST OF XT. TIMFOUT W ITHOUT INTERRUPT i eeeeees 18
TESTX: TEST OF RECEIVED RESFT WITHOUT THTERRUPT ceeews 1R
TESTI: TEST OF x%T, TIMEQUT AITH INTFRRUPT eevensncnaa 20
TESTAOSTEST OF XiT, TIMEOUT WITH THTERRUPT MASKOHUT ,ea 20
TESTTTeTEST OF REVETVED RESET WTTH TMTFRRPUPT . seennens 21
TFST12:TFST OF KECETVED RESET wITH TMTERRIPT MASKONUT, 21
TEST1S:TEST OF ﬁATA.oc-c----n.-c-nnq-.---'-----.an--- 25
TFST1Q:1EST OF DATA..-...--------a:vw-oon-----:occ.-- 25
TESTISITEST OF QVFRFLOW STATUS TY RECETVER (nameenenne 27

PART 2 1

TESTIAITEST OF THE TRANSMIT STATUS COVMMAND teeoeassnnne 29
[n THF RECEIVER,

TESTIESTEST OF THE RECEIVE STATUS COMMAND cnunoaavsens 30
I THE TRANSHITTER,

TESTZ2N:TEST OF THE TRANSHIT STATUS = s e esescennsnwenesw 31
FECELVF BLOCK CONdAMD TN THAE RECFIVFR,

TEST22:TEST GF THFE TRANMSMIT BLOCK ™ senevssssvesa'sess 34
RECEIVE STATHS COMMAND TN THE TRANSMITTEPR,

PART 3:

TEST 241 AUTOLOAD REMOUTE CPU AND HANUDSHAKE WITH L.0ee &9
THTIS CPII USTING STATUS COMVMANDS,
TEST 27: AUTOLOAD PEMOTE CPII AND TFST DATA Loeswewnnsah?
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A A00001 LL0C 1
15 G300T 90000 THaTRP: i
g5 00002 900084 i)
a7 ANv0a2 LU 2 H
R 0002 i) ce: ¢ : IF BIT15=1 THEN STOP AFTER
09 ;5 ONME RUNTI«F FLSE REPEAT
19 ~ : THE YEST,
1 a3 LLOC 3
12 DU003 024179 €3 LDA 1, MEXT 2
13 00004 500010 Jup n ;
T4 D005 024214 (9 LDA 1, MEXTA 2
15 D00GA DU Jmp N H
1A DLNG7 D24a224 C7: LhAa 1, HEX24
17 90010 Dasalls 01 STA 1, TEST ;
IR 20011 1260420 Stig? 1.1
19 20012 442382 STra 1, PASSN
20 DUU18 aiaki? READS 3 :
. 21 00014 175112 AOVL ¥ 3,3,52C :
22 B Ni2124 JNvp a TS8OC H
23 112116 JMp ATEST H
24 0021 L0C 20
25 dote1 «FOX 3
24 IN20 Dgugnng 20z i ; XAT RLOCK POINTER.
27 90021 aagon €21: n 5 REC BLOCK POINTER,
2% DGLH 30 LOC 50
29 0030 000Gy €30 0 s WORD COUNT,
30 L0040 o LOC 40}
31 00040 NT00U0 C4De 10009 ; START ADD L, XMT,
32 09041 MU0l Cals 10000 P OBYTE COUMT,XHT,
34 0MEL2 n00DUN CA2: i J COMMANDD,X¥T,
34 0048 000400 (63 4 (i) ;o COMMANDT ,X 4T,
35 JUdA4 GUT00U Cabe 1000 ;O COMMAND2,X¥T,
36 DNN4S G600 €45 1400 P OCOMMAMPR,XMT,
37 00046 N20000 ChA: 20000 ; START ADD,,RFC,
38 NG04/ 070000 47 100N ;7 BYTE COUNT,REC.
39 99050 00000 (5D n s COMMAMDD,REC.
40 DUNST GOUDANDD €51 4010 ; COWMMANDTLREC,
41 DD952 oulHug ¢s52: 10010 ; COMMAND? JRFC.
‘ 42 D053 DUI4OD (53 1400 7 COMMAND3,REC,
23 DUDSA 02000 (543 2000 s XWVT, ALTOLOAD,
G4 DIDSS 00U 0 €55 0 ;: X¥MT RESET,
45 DNSK UNNDGALT €56 e XMT H
46 DOOS7 DOULLE €S «RECT ;
47 000m0 DOND14 Cels o TIM ;
4% DIYAT D0L377 Cale 377 ; BYTE MASK,
49 a0n2 LDOLD 62 1) ; STARY BYTE ACCUMULATOR,
SO 00063 0000 €3 0 ; ADD CONSTANT,
51 OU064 ODHOVD Céb4: Q H
52 Nuias 4utn10 €AS:e 10 s XMT BYTE COUNMT,
55 00066 HOLDOA Ch6s a ; REC RYTE COUNT,
54 Q0DDA7 UNONGH C6T: 0 ; STATHS BYTE CCCUMULATOR,
55 QU2 U000 MASKU () ; DISARLE TNTFRRUPT MASK,
54 0071 010000 MASKT: 10000 : EMARLE TNTERRUPT MASK,
57

58 20072 125252 (742 125252
59 D073 052525 (€75: 152525

e we
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Gdi 1N
2Mn2
AN173%
RISR I TA
01085
U104
aN107
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Jutn
112
RN A
12118
DO1YA
IR Ird
G120
D12
D127
aN123
10124

20125
HO12A
D127
32139
JUT 51
SRRP)
143

J01 34

343145

134
0137
20149
JU161
NI N
J0143%
IR A
JI145
M 46
D147
0180
9151
02152

13153
20154

. TATH:

Ofen
SISTITRIENY!
SITERNETRES!
DO0HA0
RSSO
g7
V772700
GUNGL6
G00074
Dutnsy
HIH YA
Uit 4
Ju22 7
noagnn
1i)125%3
RPN
243D
Juebad
deuann

2043

D221
6125
2512
tilb124k
L2566
ieal12?
02953
2007134
102430
(1148141
2445
106132
32452
061353
2647
061354

06274641
06135

142523
12:1324
142504
144526
Ta2703
141640
62317
12008015
142722
1642713
155311
151305
DNG26T

142523
120324

MR e
MMk e
MITMTT ¢
MUT S e
AABC

MADCT s
Hance:
FIXRT:
Flxues
FIXT1:
FIXxTZ:
FIRST:
LAST:

TEST:
TCRLFY
IPDEC:
THESS:
InOCT:
IO

IsDC:

EMTER
SETUP=
CYCLE
LOOP=
ERK
EHALT=
CRLF
PCRLF=
MESS
MESSARES
Zacr
TYPZ=
PREC
TYPDEC=
POCT
TYPaACts=

A3
ERVMES=

NEVCO:

DEVCT:

0 ;
f} ;
) :
t) H
TAO000 ;
7?7 ;
177700 s
OQEC1 ;
.“EEC?_ ;
« XMTT :
,Xi“"-T? H
TEST
FNTER H
i) :
CRLF :
PREC :
iFSS :
POCT :
Gelichi ;
Seg :
JSR  Al.=1 ;
JSR  A,=1 :
JSR A =1 H
JSK A= ;
JSR A= ;
JER  R.=1 3
JSR R =1 :
JER Rt :

JSR  3,.=1

-TXTE  ASET DEVICE CODE RECEIVERTA

«TXTE ASET DEVICE CODE  RECETVER 24
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03 ;

b ;

a5 H

N4 ;

a7 ;

98 J017% 000400 MEX1: . TESH ;

99 D076 IOLHT NMEX2:® TES? ;

10 D0V 727 000477 NEX3: TESS ;

11 002400 Gu0512 HEX4: TESS ;

12 02731 000524 wEXS: TESS ;

13 70292 U545 NEX6: TESE ;

T4 05203 00585 NEXT: TES7 H

19 D204 (HIAT2 MEXR® TESR H

T4 20205 L0675 NEXD: TESQ ;

17 0206 UNG/Te MEXTO TESTU ;

T8 03297 LO00733% HEXYT1e TFES11 H

19 0210 020752 NEX12: TES1? ;

20 D021 ON1G37 NMFX13: TEST3 ;

21 0212 DN1046 HEX14: TESTG ;

22 U213 201240 NEXTH TES1S H

23 20274 UN13435 NEX16: TESTA ;

24 00215 J)01346 NEX17: TEST? ;

25 U214 UDT37% MEXT1R: TESTR ;

24 M0217 DUT4G0 MEX19: TEST1Q ;

27 00220 UNVTLE7 HEX2O: TES2N H

2R 00221 0G1444 MEX21 2 Teset :

29 222 1S 7?1 NEX22: TES?2? ,

30 0223 U1576 HEX23: TES23 H

31

32 00224 1320410 MNEX24: TES24 H

34 01229 DO20647 HEXZ2S: TES?2S ;

34 002246 020673 NEXZ2AS TESZ26 H

35 N8227 NMU2T10 MEX27: TES27 ;

36 312750 NN2120 MNEXZ2R: TES2R H

37 0231 I22385 MEXZ9: TES29 ;

334 D232 NIUUDY) PASSM: 19 M

39 00233 Uurtnpd wWEXAT: a1 ;

47 JMEXAZ: A2 H

41 DN234 NO0ALT CALLT: TIFR : TTMER SURROUTINE,
42 DN23S D651 CAaLlL?: THTSUR ¢ IWTERRUPT ROUTINE,
45 0492356 101155 CALL 3 DATAGFN ; DATAGFNERATOR
44 ; SHBROUTINF S

4% 00237 001176 CALLG: DATACHFCK ; OATACHMFCK SURRONTINE,
46 00260 U157 CALLS: AULITO J AUTOLOAD SuBROUTINE,
47 0U241 0661 WATTT: WITR ;

4% 0242 NNNAK2 RTNTS TTRRTY ;

49

S0

51 DAGDLT JxMT1= L7 s DEV. NOL XMT1,
52 DUGDL6 JRECT=S 46 ¢ DEV, NO, REC1T,.
53 G09U16 GTlHs= 14 ¢ DEV, NOL TIMER,
54 N)D0?5 XMT2= 75 s UFV, NO, X4T2,
55 CI000 M4 JRECZ= 74 . DEY, NO, REC2.
54 JHIN35  LDISP= 35 ;7 DEV MO, RC361N0D DISPLAY,
57 0036¢ LLOC 367 ;

S8 N03A7 635hAG6 SKPDN s «RECT

-e o

59 N03779 ND0367 JMP =
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a2 J0id72 1271490 ADDL 1.1 ; FULSE.

Y N3 74 125100 POV 1,1 .

D4 D374 25162 WOVL  1,1,87C :

25 20375 Y476 JHP .+ :

D6 33374 Na210) JMP w73 P60 TO TEST LOOP,
a7 uusil nn3se7 NEd =11 ;

a8

9

12

11
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1415
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BISI/PR]
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21425
3L 2A
20427
0430
J1ie 81
QU432
JuUh i3
204346
J04 495
04 34

N4 47 -

N4 47)
gan
2442
J0443%
Jaas

NN4L45
Jisan
aieav
J065)
00451
3452
204655
0Us%4

VAT

Oueenn
HaGntn

Jin125
YHASH
RISY N P
6126
Juel1?2s
LR Y&SIE]
Dite127
Na124
1612s
V6247
N6s8747
ANR127
NASSLT
Lienl27
A1 2 A
BUA12S
APENITAL
Sef147
3747
SN
1ARGGLT

nia127
Hide176
906125
16264707
102010)
aE2077
061477
191006
nne12 7
Jub126
ihA125
K267
61477
101004
nae127
Duelee6

HUE125
10:2620
Jatiion
6177
0041
163477
Nun1e7
D126

¢ TESTY

L LNC
«RDX

T TJEST

TEST: SFTi®

SkpPRBZ
EHALT
LOOP
SETUP
SkPN7Z
EHALT
LooP
SETUPR
“4I0C
SkpPnhZ
EHALT
SKkPR7Z
EHALT

LOOP

SETYP
LhA
POCS
SKPH7
EHAIT
QK P

EHALT

.00P

SETUP
TORST
ADC
MK 0
14TA
MOV
FHALT
Looe
SETUP
TORST
INTA
MoV
EHALT
LOOP

SETUP
SURZR
STA
NIOS
Jrp
SKkPRM
EHALT
LOOPRP

4

OF

{3

1.,
1,

0,0
0
il

[§IPRS]

0
0,0

0,0
0,1
cPl
-t

cP

(o1}

BUSY

JXMT
o X T

SXMTT

C4s
e Xi4T1
- X®T1

« XM T

¢SZR

#SIR

t

AND DONFE ™ TRANSMITTER,

.
»

LX)
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THE SELR LI#E IS

-

e W We Ba W B S

-
’

GRAUNDED,

THE SELD LINE 1§
GROUNDED,

; CLEAR BYSY AMD DONF,
‘

¢ CAN'T RESET DONE,.

H

5 CAN'T KESET BuSY,

L4

START XHT WITH
COMMAND3C NOR >,
START CAM'T CLEAR
DONF

START CAR'T CLEAR
RiUSY.

Ne % N we e Na

AFTER A [0 RFSET
WITH TNTERRUOTS WASKOUT

IMTA SHOULD READ RACK

ALL 7FROFS. CHECK Q.C.
QATES AND GATE ( INMTALINTR)
AMD THE INTR REQ FLOPRPS,

THE FPA ( REC OR XMT )
THMTR RFQ FALILED,

A TNTERRUPT OLCUHRRED WHEN
THE TNTERRUPT SYSTEM WAS
TURNED 0w,

THE INTR LINE ( 100U3=a230 )
IS GROUNDED,
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¢ GO

10

MEXT TEST.
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15
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2015

MM4as7
LAY
0461
D462
Miah3
ISTYTA
RIS
LitanAk
NS4
dua /0
TJia
0Na7e
D473
G746
22675
D06 7h

ANT 1

JTEST?

HUH125 TESZ:

dal2bh
J63746
Mla127
i63%Lh
k127
Jhe126
NNA125
L%y
Hallaé
ih37ab
ua127
Ne3446
duealey?
006126
na217¢

s TEST

SETuie
NTIOC
SKPDZ
FHALT
SKPR?Z
EHALT

LOOPR

SETHP
LA
DERN
SKPN?
EHALT
SKPAY
EHALT
oor

Jnp

OF RUSY. AND

s «FECT
r <RECH

s JRECI

1, €53
1’ .QFC‘]
s +RECT

s «RECH

4 NEY3

[
’

e

.

we %a W4 Wu Wy

Ne W wm W W

s N

-

DONE IN RECEIVER,

CLEAR
CAN'T PESET DONE,
CAN'T RESET BUSY,
START RFC WTTH

COMaaxNN3 < MHOP >,
START €8M'T CLEAR

DONE o

START CanN'T CLEAR
RUSY,

GO TO HMFEXT TEST,

BUIJSY AMD DONE,



T Ouin

M

3

U3

Yy

35 _ H TESTS 3 TEST OF ADDRESS COUNTER IN TRAMSMITTER,
1h .

J7 30677 120520 TESI: SuUBZzZL 1.1 ¢ ACt1e=1, CARRY:=D,

g% 00500 Hus12S SETLI:P ’

J9 Jubnt Nesay NOA Ts XMT1 ; ADDCOUNTes ACT,

T U2 70447 DTA s JXMTI ; AC2:= ADDLCOUNTER,

11 90593 1352414 SlURH 142,82F : 1F ERRNOR:

12 Q504 3is127 EHALT ;s ACT= WANTED CONTENTS,
15 ; AC2= CURPENT CONTENTS,
T4 20575 Ueé12s LOOR H

15 )80A 12510 SOV 1.1 s SHIFT ACt1 LFFT,

14 30897 125113 AEARVEIN- 1.1,54C M

17 20510 900771 Jp =7 ; RFPEAT TFS3,

T8 0511 Gu2eii P A IEXA4 ; GO T WEXT TEST,

19

20 ; TESTA 3 TFST NOF ByYTE CNHUNTER IHM TRANSHMITTER,
°
22 L0512 12”520 TES4: SUHZY 1.1 ;: AC1:=1, CARRY:=0,

235 U815 006A125 SF TP P

24 US4 Ohola? DO Te «XHMTT 2 8BYTE COuiMT3I=ACT,

25 MUSTS 071447 DI 2s «XVTT ;7 AC2:= RYTE COULNTER,
2 05 1A 1372414 SRy 1+2¢52R 3 T1F FRROR:

27 a517 a0”a127 FHALT ; ACT= WAMTED CONTENTS,
25 s AC2= CURRENT CONTENTS.
29 00520 L6126 LOGPR ;

39 008271 125144 MOVL T1+1,8%C ;5 SHIFT AC1 LEFT,

31 20522 aanreve Jnp . 0 ", REPEAT,

32 da824% nL220 1ep a HiEXS s GN IO NEXT TEST,

33

34

35

34

37

35

33

40

41



a1
e
133

D4
36
a7
23
09
1)
11
12
13
14
15
16
17
1%
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
35
37
38
39
4%
41
42
43
[y
45

47
43
49
5)
51
52
53
564
55
54
57

(]

17

0824
1525
%524
nns2e
dd530
4931
H5452
2533
THLETA
7535
D095 34
11857

D540
10541
d0542
31543
V1544

{1545
UUSAA
D547
BIEL V]
34581
11552
505493
0554
)555
3995
31857
005614

)3561
N5K2
1963
D566

COATH

o129
ha2607
Uhab4s
1251414
Q06127
Hilal126
16520
\1{)6125
inhfihn
N7h46
132414
Min127

6126
125100
125113
AN 77
g 2ug

20Aa125
YL Y4
165446
125014
Gidnle2d
A1 2A
126520
HIHT2H
HHH46
S AN
132414
06127

Hle126
125103
Liurle
J22nus

H TESTS
TESS: SETHIP
nDICC
DIA
MOV A
FHALT

LOOP
SIIRZ|

SETLP
nNa
Dla
SkeH
FHALT

LOOP
MOV
MOVLE
J¥P
Jp

Oy, CPU
Ts JRECT
1,1,82R

1.1

Tr RECH
s JRECH
1,2,52R

1.1

TeVaSMC
o"?

A MEXS

H TESTs ¢ TEST OF
TESA: SFTIHiP
pICC s CPU
DIR 1, 4RECT
MOV H 1+1,852R
EHALT
LOOP
SuR7ZIL, 1.1
SETUR
DUFs 1, -RECT
b R 2+ SLREC1
SRy 1,2,82F%
EHALT
Loop
MO VL 1,1,54C
JMpP =6
Jp @ MNEX?

.
’

~a

~e

14

e

A1)

L ¥} s W e N

we Na %a e e

we % we Wy

BYTE COUNTER TH

.y %e we Se wa

LT T T

TEST OF ADDRESS COUNTER TN RECEIVFR,

T RESET,

ACTl2= ADDLCOUNTER,
TORST CAN'T CIFAR
ADDRESS COUNTFR,
AC1:=1, CARRY:=0,
ADD ,COUNTI=ACT,

AC2e= ADD COUNTER,

IF ERWOR:

AC1= wAMTED COMTENTS,
AC2= CURRENT CONTENTS,

SHIFT ACT LEFT,

REPEAT,
G TO_NEXT TEST,

RECEIVER,

1) RESET,

ACT:= AYTE COUNTER,
TO0RST CAM'T CLEAR
BYTE COUNTER,
AC1:=1, (CARRY:=0,
RYTE COUNTi=ACT.,
AC2:= RYTE COUNTER,
IF ERROR: :
ACT=WAMTED CONTENTS,
AC2=CIRRENT CONTENTS,

SHATFT ACT LEFT,
REPEAT,
GO TD MEXT TEST,



T
U1
e
g3
b
35
15
a7
a3
NE)
10
"
12
13
14
15
14
17
18
192
2
21
22
23
24
25
Zh
27
2%
29
3%
31
32
33
34
35
35
37
35
49
4)
41
42
43
TN
45
46
47
43
49
50
51
52
53
54
55
54
57
58

ANTR

BRIV Y0
JUHAA

573
Hi974
2575
BHL N4
1577
YA
FA0
Jae02
BB E ]
S ETREN
306185
JUARMA
J607
Juatn
D611

auE1?
2613
1614
Jiik15
614
07617
0620
Y621
GN622
in2s
Jue2s
J0A25
Nk
k27

JO630
1A%
U6 s2
006353
1634
21635
A0636
11637
I L.YS

"J!"‘\l"

RIS R
VAnau?

024193
Na?146
D240L6G
ne?lad
D62 34
DEZARLT
",X._)(ﬂ 2 /
donab !l
1251640
12510458
netes
HUAT2A
26125
dhbah
125170
125102
6127
el o
2204

16125
Naha4s6
1240i5%
Hettlan
124{158
1n? 347
RIS VYA
J63k406
Utn 27
DanbLa6b
127140
125100
1251038
Dueter?

Jie12A
1e125
D66bLL6A
127104
129100
1251062
V6127
NNe126
21122995

; TESTS

TES&H:

: TEST

OF TRAHNSAIITTER

THUTERRLPT,

SETUP
DIC 1,
LuA
bocs
LDA
NOCS
JS¥
SKRNYy
Frag T
DIC
MOVL
MOV
ErnaL ¥

LooP
SETheP
DIC
MOV
AVl
FHALT

LOOP
Jd P

SETUPR
nic
LoAa
DARE N
Lua
puce
JSR
SkPOM
EHALT
pDIC
ADDL
MOV
RARVEY
EHALT

-~

QOP
SETUP

DIC
ADDGL
A0V
MOV
EHALT
LOOP
MNP

1.

1,
1,

€53
«RPFCH
1, Cb4
1, X911
AceLtLd
r X771

1,
1,1
1,1,84C

LXMT

1,
1’1
1.1,82C

LXWMT1

A rEXR

LRECH
1, €53
T, «PECH
1, €955
1, <X¥TH
a CALL
s «KFCH

1,

1.1
1.1
T,1,50C

«RECT

1.

1.1
1.1
1,17,82C

«RECH

A MEXOQ

e W

-

-

TEST OF RECHIVED

-
’
s
’

e

We M Mu We Wa e N e Ns we W

we wa W4 wa Wy

~e

®e %e Ne Wa We Ne We Me Me Ns Wy N

Ne Ne %a Nu Na N

L X}

TIAEOUT

START WEC
COMMANDST
START X4T

COAMAMNZC XMT RLOCK >a

CALL TU1ME
TIVMEDUT C
TERVINATE

WwITHOUT

WlTH
< NOP >,
WITH

Re
AN'T

TRAMSMITTER,

GET STATIIS,

CANTY SET

TIMEOQUT

GET STATUS,

CAN'T KES

G0 TO NEX

START QFC
COvMANDS
TRANSWITT
PILSE.
CALL TIME
RECEIVED
TERMINATE
GET STATY

CANT'T SFET
STATUS FL

GET STATY

CAN'T
RESET STA

GO T

ET TIMEQUT,

T TEST.

RESET WITHOUY INTERRUPT,

WITH
< NOP >,
RESFET

R

RESFT CAn'Y
RECETIVER,

Se

RECETVED RESET

AG.

Sa

RESET RFCFEIVED

TS FLAG,

NEXT TEST,



+
o1
e
a3
YA
05
J6
a7
1%
09
10
11
12
13
14
15
14
17
18
19
29
21
22
23

25
25
27
2%
29
5
41
32
$5
34
35
35
37

& R A R
N X NN SN DR

P A

o~

o

W e

D019

J64T
JALe
Juesl
SRR YAYA
16 dss
ihhA
MY Y4
PR N

YiiAaH
Nese
Y653
D654
M659
BERE, 1 B
VIAST
dilanl
a6l

NaAa
6Aj
Fiang
idons
Jiahn

V1AL T
Yo /lh
D0na7i
AR T2
a3

1674

VAN

12a52u
JA91 14
2h%614
IR A4
65114
NHi614
ann77Y
RITE AT

126520
165114
da3sth
RIS N A
065114
1242462
ety
int 177
w2zae1

Vel1277
dftar?
Deanan
famnt1S

D rag

BT
dR210
146419
aaa757
D40

N0
a0

TIERS

IHTSils

dTTK:

[TRRT:

CTTI:
£TTL=

TTHER SUHROUTINE,

SHKZL
DOAS
SKPOM
Jve
NOAS
SKPDM
Jiib
Jap

IHTERRUPRT

T SuEZL
DOAS
Sk Dy
JHP
DNAS
LDA
STA
INMTEH
e

mpoc
IR
[ itk
S:iien
NERES

LA
HT0C
Sty
Jip
JiP

ANt
140

1.1
1

s & T1IA
u’1

g3

SUBROUTIME,

1.1

1. .H"
s LTINM
.=

1, 114
1, kRTHy1

1, INTRP

A alTh

CPu
2, CPI1I
1, €A1
211 IS“"-i-“?
1.3

1,CTT1 ;
LITI ,
2r1.80R
FaTSug
1,3

e %4 %e Na N4 e Wy Na

e Na e Wy Ne W

LRURTIE THE TRE TU DU T T YO

w.u

s we % W

ACt1:=1, CAKRY:=0,
START TIYER,

RETHURM TO CALL +1
AC1e=1, CaRKYy:=0,
START TIVER.

WAIT TIMER TERMINATE,.
START ADODRESS

INTRS
EHNARLE
JATT

ROUTTME,
INTERRUPT,
INTERRUPT,

NISARLFE FIRTHFR TTR,
ACZ2z:1= TTR.DEV.NO,
ACT:= PEV HOLRTC,

1S TTR,NDEV,,=RIC,
YES, RETURNM TO

CALL +1.

RE¥OVE INTERRUPT FROM
TTy IMPUT,
MO, RETURN
caLL +2,

INTERRURT FROM TTIT,

TO



toJaeu

Jl
a2

13
RIA
a5
6
a7
J8
a9
10
11
12
13
14
15
14
17
18
19
2)
21
2e
23
24
25
25
27
28
29
50
31
L4
33
34
35
36
37
5%
39
49
41
42
43
IR
45
4%
47
4%
49
50
51

20675
INAZA
A6l 7
BISNALE
a7
RIRN ARy
SIRYAE
JO704
IHYAID)
N 7iA
BRNA N
a1
Qur

o
[
~ ~N
- -
Wi N

0714
20715
3T A
2717
D02
a2
/722
D723
Al 24
JUl2S
N724
Jagerq
Q20730

RDYEY
D732

Dt6129
TAHLG YL
W24070
Uneti??
2264153
67V L6
JeLijh b
HDorla’
A2 35
Duet1e?
24112
146404

HERE R A {

Juh126
2 2ie

06125
LYY Ard
240071
ekl
3246973
67146
L4 G
dn7iL?
11623%5
d22a/
a2ati?
f46615
HR127

Min126
GOl

’ TESTY ¢ TEST
WITH

.

TES9:

SETHR

pIc
Loa
DOR
Loa
pOCS
LA
DESNRN
JSE
EHALT
LA
Qliin &
Esal T

Loop
JEP

1.

NE

XM
1s
1,
1.,
1,
1
1,
A C

1.
2.

a N

Ti
MAasSK
cPi
€53
~RECH
46
CXMTH
ALLZ

FIxT1
P SLR

Ex10

s we

»u

; TESTTO 3 TEST OF TRANSHT

TFSThs

WITH [NTERRUPT
SETUP H
DIC Tr &XMTH ;

LDA 1, 2asSk1
NOR 1, CP:}
LbA 1, €53
DUCS 1, RECT
Loa T1s Chib
POCS Ts oXx¥T1
JSR S CALLe
JEp 2 BEXTI
L DA 1, FIXT1
Slitd e 2,1,&.“-9
FHALT
Loop ’
JMP ™A

e W4 Ne Na Ve Wa e W Na Vs Wa Ne W

TRAMSMTTTER TTIYEOUT
THuYFRRUPT,

SET ITR, DISARBLE
FLAMN=O T4 FPAT7D2,
STARYT REC wITH
CNv4dANDE < NOP >,
START X4T7 WITH
COovaaAdn2 < XMT 2LOCK >,
GFT TNTERRUPT,

N TIMEOUT THTERRIIPT,
ACT:23XMTT DEV NO,

NOT CORRECT

XUT ,DFV LMD,
ACT=uANTED DEVLZNO,
AC2=RECETIVED DEVNO,

GO TO MEXT TEST.

TTER TIAFOUT

.. %

e %a

e w4 Se Ny %s Ve Wwa N

HASKOUT,

SET ITR, DISARLE
FLAGST [N FPAZOZ,
START RFC W1TH
CHAMALNDS € HOP >,
START XAT WITH
COVMMANDZ2 € XMT BLOCK >,
GET IMTERRYPT,

) T MEXT TEST,
ACT1=XHTY DEVLMNQ,
TTRLDLISARBLE CAN'T
DYSARLE TRAMSMITTER
INTERRUPTS,




. T 0021 WuALH
01

92

23

BIA

a5 H TESTT1 3 TEST OF RFECEIVEND RESET wITH INTERRUPT,

16

D7 783 HUe125 TESTt:  SETHP ;

08 U0 734 Uh6as6 D1C 19 «RECHT H

09 UU23Y 240y LDA 1, MASKO , SET [TR, DISAKLE

10 NN736 660677 DO 1, CPIU ¢ FLAG=D IN FRA702.

11 D0737 1241i53 LDA 1, €53 s START KEC WwlITH

12 D749 67146 nocs 1+s LRECT 7 COMMANDSE < NOP >,

13 D741 24055 LbA 1, €55 H

1o Q0742 IR7347 noce 1, XHTT1 5 X7 RESFT PULSE,

15 09743 16245 JSR ‘ A CALL? ¢ GET INTERRIPT,

19 D44 JuA127 EnALT : NO RFCETIYED RESFT

17 s INTERRUPT,

18 D745 24110 L0A 1, FIXRT1

19 Duraen 146414 SURg# ¢r1,82R H

20 DU7L7? Juktl? EHALT ; NDT REC, DFV, NQO,.
‘ 21 DU750 006126 LOO® :

22 D781 Q02210 NE RONEXT2 2 60 TO NEXT TEST,

23

24

25 s TEST12 : TEST OF RECFIVED RFSET wlTH

24 ; INTERRIPT ™MASKODT,

27

28 90752 00A125 TES12:  SETUP ;

29 N6/53 6h4bLA vic 1, RECI :

37 D0754 124071 LA 1, MasSk1 ; SET ITR, DISARLE

31 DU/SS U667 ooR 1, CPY ; FLAGET TM FRPAZN?,

32 20755 0¢6uS 3 LhA 1, €53 ; START REC WITH

$3 06757 el lhe DOCS 1, RECT 2 COM¥AuD3 < §OP >,

36 JU7AD 124655 LA | 1, €55 ;

35 guret a67347 DOCP T 1, AXAT1 2 XMT RESET PlILSE,

36 D762 U116235 JSK A CALLZ ¢ GET TMTERRUPT,

37 uN7AS 02211 JMp A MEXTS  ; GO TO NEXT TEST,

33 ifeL 2411y L DA 1, FIXRT1

39 DuU7s% 146415 IE 2+,1,88R

40 Du7se L6127 FHALT } 1TRLODISARLE CAN'T

41 s DISASLE RECEIVER
. 42 ;O TNTERRUPT, '

43 JUT7A7 Y126 LOOP ;

L4 M7 y)0772 Jeo =6 H

45

44

47

48

49

50

51



19

47

48
49
59
51
52
55
54
5%
56
57
58
59

77
N7
J7 73
D774
nvvrs

G0l 7A
diurr?

SR RSN IR]
SRR R
31042
HERTRH R
JTud
11008
21a0e
SRETIN4
11010
a1u11
21012
11013
1114
21018
31014
H1ul?
31420
M2t
Q14022
31023%
1024
nN102s
10246
027
J10305
31031
11032
1933
21034
01035
21N34

i
th i
OO
Dndaen
Do iy e

SP IR
SRR

AL LA
N2uilo
YeHu47
d2a?ls
AL A
2a i
124600
Y- S8r Ay
YT Y
N247K2
8044
e 5000)
d2Ah082
e?146k
U2arhs
U3uitA
147434
3044
147000
Ues147
Ub3ALY
G777
6 3hL6
U777
dabLakh
0450061
147400
Na4a73z
2742
L6737
BRI AP

ARE TA
THIS 1

AMD CA

PILACFED

.
,
.
’
3
14
»
’
-
’
[3
.
.
’
4
-
’
»
14
[]
14
-
»
.
’
.
r
»
’
-
4

STRY:
SRABY:
TRRY
RFRY:
C10i)e

HANTED

RECAS
XiTas

ATz

KFHN FROY

QoOP 18
NoOnLY

THE TRAMSHTITTER SEND
TN TrEY.

THE RECFIVED
THE KRECEIVED DATAKYTES ARE PLACED IM REBY,

THE TKANSMITER STARTADDRESS AND THE RECETVER STARTANDDRESS ARE

NATA PATH TEST,

THIS 1S A STI™pPLE TEST LOOPR
ORLY A STARTRYTFE AMD Tw0 DATA BYTF 1S TRANMSMITTED,., THESE BYTES
HMESORY AxD AN

10

HMOT ITNCOPORATED
RE FRTERED MAMUALLY,

DETECT FRRORS TN THE DATA PATHS,

BE CHAMGEDN BY THE OPERATOR,
T THE HN0RMAL TFSTPROGRAM FLQOW

THE STARTRYTE TN STRY ANMD THE TW0O DATARBRYTEH

STARTAYTE 1S PLACED IN RFRY,

Tty xATA AMD RECA AAD CAM RE CHANGED RY THE OPERATOR,

REFORE STARTING

TESTPATTERE 14 STHRY

1
{)
C
(
2

2t
10000

RN
LDA
POA
LDA
NNA
Lua
MEG
DOR
DOK
LA
Loe
STA
LDA
DeCcs
Lha
LDA
AlD
LDha
ADD
DOCS
SKFDIM
J P
SKPDOM
Jrib
inlcC
LDA
AND
STA
LDA
STA
JMP

1 4 - p F C 1

1 » X i T‘A
1, L XMTH
1 ’ e & C A

1, eRECT
1, cC19%

1,1
1, e X 4T
1, SRECT
T, TRIY
2 (73R
1,00,2
1. c5¢e
1, eHECT
1., STRHY
2, 61
2.1
2. C44
2.1
1, S XAT
’ e X1
--1
’ ~RECH
™1
1, «RECH
2, ce6t
2.1

1e SRAY

1, ARECA

1., RERY
81

THIS LDOP THE NPFRATOR #UST PLACE THE

AND TRRY,

e W4 We wa s

s e

W Na Me e Ne Ve Wy Wa %e W2 WS N B4 Ne Ve Wa N Ne Ww Ne Ns Ne We Wa Ve e Ne Ne Na v he

STARTRYTE TRANSHUTITTED,
STARTRYTE RECETVED,
DATA BYTE TRAUSMITTED,
DATA RYTE RECFIVED,
RYTE COUNT,

STARTANNDRESSRECEIVER,
STARTADDRESS,TRANSMITTER,

ADD L COUNT ,XMT
1=ACT,
A{)D'C‘»)‘.JNY'REC

RYTE COUNT,REC,XMT
1=AC1,

START RECH
WITH pfbn RLOCK.

START xMT1
WITH XMT BL0OCK

JATIT X411 TERMINMATE,

AA1T RECT TERMINATE,




1
)2
33
B
35
dh
nz
%
49
19
11
12
1%
14
15
16
17
1%
19
20
21
2?2
23

25
26
27
23
29
3
31
52
33
34
55
345
37
33
39
41
42
43
44
45
LA
47
[N
49
50
51
52
53
54%
5%
56
57
5%
59

123

11037
G1060
SRR

J10a?
Y1043%
1046
JI0AS
144
J1i4a¢
11Us9
01451
62
J16583%8
012354
01055
211546
210457
MOAN
D10A 1
DA

SRRVER
JT0RG
J145AS
N10AA
9190a7
31070
01071
IR 4
J1973
J1074
3175
1076
177
01100
NI ETR
N11:02
J1103
1194
J1105
J1106
D1147
J1110
21111

01112
91115
91114
31115
31114
01117
J1120)
01121

o VAT R
; TESTI1S ¢ TEST

126520 TES13: SuUBZL
SYYNGYY., ST1A
66446 D1C
a2z pICce
us3ai SKPDM
Minl 39 ERMES
Y125 SETuP
136236 TESTG: JSR
\_DZ/O“)L);‘ Ltha
JASILTY nea
n2ata LA
1264000 tik G
debtiayd Do
N2 hLULA LDA
1650466 DUA
eainG g LA
1244010 MEG
NAnit46 DOR
24182 LA
Na7l14aé [RESTORN
H24tlada LDA
n3ue2 LDA
[FAYESIRIY! Ano
DAT147 LOCS
Whs6L7 SKPhH
a7 Jiip
163646 SKPDH
NaNg77 Jp
G237 JSR
BLY-X YN nre
125142 wOvL
tae1e’? EHALT
125100 MGVL
125112 MOVL
338127 EHALT
125102 MOV
SIS N -4 EHALT
60b446 DIC
8u0a1 LDA
1474004 AND
3062 LDA
146614 SuURY
06127 EHALT
151100 MOVL
24061 LDA
1474600 ApD
YN STA
V10063 IS
HIN4U Jap
I7H646 DIR
1750014 MOV H

OF DATA,

1.1
1,
1,

c62
~RECT

.1
1

s CALLSA
1, €&

T, oXWTT
1, €61

101
1,
1,
1,
1,
1,1
1.
1,
1.,

X 1T 1
Cth
«RECT
Car

«RECT
€52
LRECT

1,
20
2.1
1, x™71
’ .X'*’Ti
=1
s SRECT
=1
A CALLG
1, LRECT
1e¢1,582C

Che
ca2

1.1
1,1,82¢C

1.1,82C

1.
2,
201
2s C6H2
2s,1,S82R

~RECH
C61

3 ’ - R t C 1
3,3,82IR

..

we Ny ws

WE Ne e Ma V2 W Ve Wy We Vs WE WF Ve Wa B By NG We NE N N Ne Bu WA Ve W4 Ve Ve We N Vs Me Vs W Ni N W8 e e s Ne Mo N N3 N we

RESET START RYTE
ACCUMILATOR,

Cal.L DATA GFHNERATOR,
ADD LCOUNMT ,XMT
= AC1,

RYTF COUNT XxMT
ACT.
ADD COUNT,LREC
HE Y o

BYTE COUNT,REC
1= acl,
START REC
COMUAND P
< PEAD BLOCK >,
START X AT WITH
COWMAND2

< XMT BLOCK >,

JTTH

WATT TRANSUMITTFER
TERMINATE o

WATT RECEIVER
TERMIMATE,

Capl DATA CHECK,
GET REC STATUS.

OVERFLOW ERKQOR,

PARTITY ERROQOR,

RECEIVED RESET,
GET REC STATIS.
MASK START RYTF,

START BYTE ERROR:
ACT=REC START RYTE,
AC2=XMT START RYTF,

IMCR ADDER COMNSTANT,

READ RBYTE
COUNTER,REC,




J1
Je
03
a4
39S

pRrE®
g1122

PA L
Jhe1e?

FEHBLT

e wa

BRYTE ERROR

18]

RECT.




t
Hh|
Je
13
14
J5
16
07
AR
81
10
11
1¢
13
14
15
14
17
15
19
290
21
22
25
24
25
25
27
28
29
30
31
32
34
34
35
34

0129

21123
1124
J1125

J1126
Ivires
21155
21139

R Y
J113%5
J11 %4
31155
311 4A
01137
1140

J1ial
01142
D114 4%
144
1145
U1 145
Mrad
01150
211581
11152
J115%
J11584

VSN

75447
175014
nie1ed

BRYSIVAY
175220
0300408
157040

BYAS TN
172614
Jas1e7
340041
175220
D8an

157000

RYAYIYAr
172414
ie127
DA 126
12800y
N2 21e
d2461154
167347
Mb62 34
LY
A2 34
B2213

DIk
MOV B
BrAal T

LA
MOVZIR
L DA
ADD

NIA
SuRre
FHALT
LDA
MOV ZR
{ DA
ADD

nla

Sikz
Fuag T
LoO#R
a0y
Jp
Loa
poce
JSR
ICC
JSR
Jp

3, WxMTY
3,3,82FK

3, C47?
3,38
2, C46
2s4

Z2r SREC
3,2,82R

3, C41
3.3
2, CLU
23

2s LXIT1
3,2,82F

1,1482R
4 MEXT4

1, €54
1, e X1

A CALLT.

O, CPY
A4 CALL
v MEX1S

-~

Ne Ny Ve W N3 Wa N e e %m Wu We Ww N Wy N N Ve Ne W

W We Ma Ve W4 e Ny e

READ RYTE
COUNTER,XMT,
BYTF Couart
ERROR [N xvT11,

ACI=JANTED

LAST ADDRESS,
ACPO=CHIRRENT

LAST ADDRFSS,
ADDLCOUNT ERROR IN

AC3=wWaNTED

LASYT ADDRESS.
AC2=SCYRRENT

LAST ANDNDRESS.

ADD LCOHNT ERROR IN

REPEAT,
TRANSAIT AYTO
PULSF .

caLt TTYER,

I0 RFSFT,

CaLl TTMER,

G TO NEXT TEST,

REC1,

X®T .

-



T ONN2A L ALY

a1

22

3

Ty

) H DATA GEMFRATOR POUTINE,

Jb

D7 51155 1529240 DATAGE#N:  SHRZL 2.2 ¢ AC2:=1, CARRY:=0O,
18

29 01154 454461 STa 3,0CD3

13 31157 24040 LDA 1, (40 s INIT X¥T DATA RUFFER
11 N11AD J466an SHiHN 2.1 s ADDRESS POTIMTER,
12 J11A1 244020 STAa 1, €20 ;

13 D11A2 2460041 LDA 1, €4 ;

Ta D1164 12527201 MOV R 1.1 D oMD. OF WORDS,

15 M1tAe Dadn iyl . STA 1, €30 H

15 J114A5 O356u6a3 LOA 2s CAS H

17

13 N116a 010GU2N AL 182 cen

19 V167 24020 LDa 1, €20 ;

29 01178 147000 ADD 2.1 ;

21

22 1171 341020 DA 5,020

23 1172 048470 STA 1, 0,3 ¢ STORE wORD,

24 D11/73 014050 NSz C 40 ; DECR wORD COUNT,
25 Q1174 )7y g Al 5 SKIP 1F ZERO,

25 21175 da2ads? JoP ~HACDD JORETURH TO CALL +1,
2/

23

29

30

31 ; DATA CHECK ROUTINF,

32

53 D1176 126924 DATAC: SUBZL 1.1 ; AC1:=1, CARRY:=0,
4 V1177 054441 STA 3, ACO3 ; SAVE acC3,

35 01297 NH51435 STA 2, ACD2 ; SAVE AC2.

46 01201 V46435 STA 1, ACD1 ; SAVE AC1,

37 01242 n3uian LA 2, CoD ;

3% 012713 1324600 Sub 1.2 ¢ INIT xMT BUFFER
39 D129 50620 STA 2., C20 ;O POINTER,

40 M1205% 126520 SUHRZL 1.1 .

a1 D120A 050046 I DA 2, Cbh H

42 31207 132400 SHRB 1.2 ; INIT REC RBUFFFR
43 D121 0521 STA 2, C21 ;s POINTER,

L6 J1211 024041 LA 1» C41 ;

45 11212 125220 MOYZR 1,1 ; INTIT WORO COUNT,
b5 12135 V44050 STA 1, C30 ;

L7 .

43 01214 D10021 A2: 152 €2

49 11215 t4an Jip -+

5) 1215 D10020 1§82 c2u

51 21217 000401 Jap < +1

52 21229 3u921 LDA 2,021

53 312271 34uzn LDA 3,020

54 21222 0210400 LDA 00,2

S5 131223 1254430 LDA 1,0,3

56 21224 111000 MOy 0,2

57 21225 132474 SURH 1+2,852R s DATA ERROR:

58 01226 uuel2’ EHALT J AC1s XMT WORD,
59 ; AC2= REC WORD,




02
)
A
us
A
Y
18
L
14
11
12
13
14
15
14
17
15
19
24
21
22
23

25
“5
27
ex
27
3
31
52
33
34
35
34
5¢
33
59
%)
41
42
43
44
45
LA

47
4%
49
52
51
53
54
55
5%
57
SR
59

227
2} )

deed
BRE
11231
N1es?
ANEE)
D123
J1235
J12 54
1257

J1240)

Me2at
1262
11243
B PSA
31245
Sl2h4n
Nea?
31250
21251
21252
12553
21254
21255
N128e
312S7
M126
12461
J12n2
1263
J12A4
312585
D126k
J12a7?
Jl12
BRIEE
n1e7e
312734
M4
Mers

21276
1277

1301
213401
Q1302
1303
D134
21395

AT

Jleirgn
Ml AL
344064
VAAng
Jeantld
J01400
aaeahn
SIS IRRETANY)
HION0Y

6125

BLY-A AL
Undei
Jie1485
V2 nilhi)
:)31_;‘[3(‘\{)
181220
1330600
191400
840/ 2
US5000
NP YNEIATS
a)ﬁ[ji‘{)b
191220
133000
151400
1364073
5801010
2 a040
VASO4L ¢
JeLlins
124400
dnbiia?
S2bhuae
16546
V247066
1244010
ebhitah
2aihe
D67146

Y- YVINA
Wali147

es647
SR rararg
163046
antier e
Y YN
1251053

ACDZ:
ACD1:
ACDS:

; TEST1S

TESTS:

ns?
Jap
LUA
LDa
LA
JEP

e
S

b

s TEST
SETLP

DICP
SKkPOM
FRYES
iLha
LhA
MOV IR
anp
e
LDA
STA
LnA
LEA
MOV IR
AnD
1nc
DA
STA
LA
A
LDA
NEG
DOR
LDA
DA
Lna
NEG
nogx
LDA
DOCS

LDA
necs

SKPDY
J P
SKPDN
Jmp
DIC
MOVL

c3

a2

ACDS
ACD?
ACD

3,
2,
1,
Us3

OF

Uas1
1

1,
2
2.2
102
2.7
3, C/4
3,0,2
1, C4A
2, (65
2s2
1,2
2,2

3, C75
3,0,2
1, €40
1,
1,
1,1
1,
1,
10
1,
101
Te
1,
1,

cey
Co66

)

C46

Cab

€52

1.
1.

C44

s L XMTT

I-1

s «RFCI

=1
1
1,1,8NC

o XMT1

L XMT

«RFC1

»RECT

«RECT

e XMT1

«REC1

e e

e

OVERFLOwW

.
.

AC3= RETURN,
DECR wORD COUNT
SKIP 1IF ZERO,

e Na

; RESTORE
; ACCUMULATORS,
: RETURN TO CALL+1,

STATUS It RECEIVER,

e s Wa wa s wa
-~

Wy %2 Ms w4 Na W

SET ADDLCOUNT ,xMY,

SET BYTEFCOUNT ,XMT,

SET AD0D,COUNT.REC,

SET BRYTECOUNT,REC,

START REC wITH
COoMVAND2

< READ 8LOCK >,
START XMV WITH
COMMARND?2

< XMT 8L.0CK >,
AATT xXMT
TERVMINATE,

JAIT REC
TERMINATE,

GET REC STATUS,
CAM'T SET OQOVERFLOW

WY e e e N2 Ve Ny We Wi N4 Ve We Ve W %E W Ve BNe Ne Ve wE we



N
a2
13
04
05
ﬂb
a7
N8
n9
10
11
12
13
14
15
16
17
13
12
20
21
27
23
24
25
26
27
2%
e
30
31
32
53
34
35
36
37

dueA

01315
D187
31510
11511
11312
313723
71314
J1315
01315
PRI
J138¢29
91321
11322
21325
145824
213725
11324
013427
1137%0
a1583]
11552
213533
313554
13358

113436
a15487
01349
31341
J1354°2

[RRTRA

k127
US40RA
175220
1754010
NLileh
1870060
J81400)
(124479
Tana14
dusnl1z2’?
Dietle
YiAT25
Y664 4A
i2510¢
Otei27?
GYA126
iiA125
N2niing
125202
Uie127?
HaHa1la
a1 30
UhA1 3]
[FIRESR WAk

Hiuelise
RO DA
24232
HidH 1438
312179

FHALT
t0ra 2,
MOV IR
|§2xe
(AR
ADD
ILDA
LhA
Stipg
FHMALT
Loow
SETUP
DIC
EIVATA
FHALT
LOOP
SETHP
LOA
ANYR
FHALT
LOOP
PCRLF
“ESSAGE
PPRPASS

1§87
JvP
LDa
TYPDEC
JMp

s STATUS FLAG,

Ché ’
3,3 H
35,3 ;
1, (46 ;
1,3 H
2,048 H
1, €75 ;

2s1,SZR ; THE 40RD AFTER THE

; THE RFC SHFFER TS DESTROTED,
H
Ts «KECY ; GET REC STATUS,
1+,1,82¢C ¢/ CAN'T RESET OVFRFLOW
; STATLIS FLAG,
1, (2 ¢ TF 31715 1IN C2 1S
1,1,S2C ; FRualL TO AME THEN
; STOP ELSE RFPEAT,
PASSH
.41
1,P888Y

¢ nEX1 7 RETilk~n TO TEST1,




M
2
a3
4
as
Jo
a7
08
49
10
1
12
15
14
15
16
17
15
19
2
21
22
’5
24
25
25
27
23
29
3
31
32

33

34
35
36
37
5%
59
40
41
42
43
A

d1343%

11844
11345
RREEYA
119567
271350
31351
d13552
31555
J135¢4
31355
2135%0
11357
Jrsen
1361
J14A2
113453
1 4m4
11385
01 3AA
118a7
1570
1571
AR YA
21373
D1374

126520
dbaankd
YA 1es
Aeaiih
N3une?
1470000}
d6f?144
RP IS VAR
367175
1636406
U277
HHS6TS
0nenNrer
Jhbehs?5
N34061
te7a0n
Ysaees
146414
Jinled
JORT126
191100
173400
050067
151604
12215
n2eA

Na Ne Wi %

TES164:

TESH 73

TEST16

s TEST OF
COMMAKND In
AMOTHER FPA702 1S

s

THE TRANSMIT STATUS
RECETVER,

USED TO

CHECK THIS STATIS,

SiRZIL
STA
SETIP
LDA
LioA
ADD
DOCS
I DA
DOCS
SKPDN
Jup

Skpnt

Jp
nlc
1LDA
ARLR
Loa
SiIR#
EHALT
LOOP
WO\ L
AND
STA
WOV
Jme
Jfp

A

n

1.1 ’
1, CA7

1, €51
2, CH7
2.1

1, RECT
1, €43
T, oXMT2;

’ - :

“r Wy %o e wg

[
]
-
x:
m
o
-
e

s W XMT2
=1
Tr LXMIT?2
3, Ch1
3.1
2, CH7
2,17481R

%a % we Ve %o %s Wa Ve W

-

2.2

5.2

2r CHY
2,2+,52R
HEXTTY
NMEXTR

Ne %e %2 s We W

INIT X¥MT STATUS
SYTE ACCUMULATOR,

START RECT wITH
COMAAMDICXMT STATUS>,
START x»T2 WITH
COMMAMDICKREL STATHS>,
WAYIT RECH

TERVMIMATE,

WJATT x™MT2

TERMIMNATE o

STATHS FROM xmMT2,
AASK STAT!US RYTE,

AC2= x#T STATUS,

ACT= RECSTAT!S,
STATIIS RYTE ERROR,

SHIFT STATUS RYTE,

REPFAT,
GO TO NEXT TFST,



T
a1
a2
13
4
395
-
X4
9.}
09
1
(N
12
13
14
15
1%
17
1%
19
24J
21
22
23
2h
25
2h
ef
25
29
30
31
52
33
34
35
35
37
4R
39
43
L1
42
43
44
45
46
47
43
49
SJ
51
52
53
54
55
5%
57

EREY)

11375
31576
21327
3140
SR EANE]
‘:7)1/"1'£
J14:1%8
D404
1405
114934
G147
31410
31419
J14612
J141%
31414
X1alh
BRI
1417
214240
21421
011422
M423
11424
21425
11426
D427
D450
J1aes1
Ntase
21633
116434
31435
D143

- A l e

126521
G4k
06125
d2405]
GYiued
147100
u6l174a
H2altan
65046
24166
V1246400
dontiLb
24092
67146
N246.4L3%
LYY
d6s8n74
ST N are
263647
Gun?ry
Jobbhat
234061
167400
J3i0ad
Tboals
Dan127
HDu612a
191100
173400
NSuas
15100
dirg2e
etizhan
002een

e %s %e “e

TES18:

TESTY:

TESTTR o

I

SLueZi
STA
SETiIP
ILOA
Lia
ADD
DuCSs
LA
DOA
1 94
ARG
DG
t DA
B0CSs
LoA
DOCS
SkPbhiy
JEP
SkPDH
J P
DIC
Loa
AiD
DA
StLiss
EHALT
LOOP
MOV
AtiD
STa
My
Jip
NIOC
JMP

i
i

’

TEST

2

o

FRPAZI2 TRANSMITIER.
ANDTHER FPA70Z2 1S USED TO
TH1IS STATUS,.

1,1
1, €67

1, €51
2s CH7
271
1r «REC?
1, C4A
1, RECT
1, CAb
1,1
Ts <RECT
1, €52
1, RECH
1, €43
»]’ .X\"T‘,
» REC?
=1
s o XMT1
=1
1, .X"’]Y'l
35, €A1
$.1
2, 067
2s1,52R

2,2

3,2

2, CHY
2,2+81R
NEXT9
«RECT
LEX2N

e

we

-
’

3
,
L4

Ne s Na WA Me We s Wa We N Ne We N2 %o Nu Ne %s W e e Me wa

e W4 N W N

’

INIT x»71
RYTE ACC:

START RFC

COMAANDICAXMT STATUS>,
ADDLCOUNT ,RECT

BYTE COUN

START REC

OF THF kFCEIVE STATYS COMMAMD

GEMERATE

STATHS
MULATOR,

2 WITH

T LOAD,

1 WITH

READ RIODCK,

START XxHT

COMMANDTICKREC STATHSY>,

SHATT REC?2
TERUTNATE
HAIT X111
TERMINATE

STATIIS FROA

1 wiTH

XTT,

MASK STATUS RYTE,

AC2= X1T STATHS,
AC1= KEC STATUS,
STATHS RYTE ERROR,

SHIFT STATUS RYTF,

REPEAT,

STOP RECT,

GO TO NEX

T TEST,

LOAD,

s



T

JU31

RERAEYY
Dlana
D144
J1442
14463
1M66n
J1445
I AT
R ENAYY
REEN
J16e9
RN 4
21453
J1454
11458
RE R T
MLS7
Jlanl
J14a1
Jang
01463
BREYYA
D465
Jlans
D14n7
D1adn
J1a71
Mal?
d1473
M474
01475
J14/ah
Utedy
21507
AR
J15)2
J150%
M504
J15018
015056
015497
01510
11511
21%12
215134
21514
31515

o AATH

120524
LUk
g6 2
lo64bLbA
MIET129
dH23H
J26i4 3
26?175
N26046
JbSiiLA
i2auisd
126400
Jaoll4e
U3GAT7
24051
V4l
16140
1H 8675
RIS IR rarard
rutint)
HASOZR
deslial
124400
Haa0LS
N2u6
044
147600
daf?17s
Uh367S
norey
ua36Lne
277
66475
H30ue6
1674010
D3ahH67
166414
DiOn127
166475
125102
Jueiler
125102
o127
175140
173400
5067
U623/

TESY CF THE TRANSYIT STATUS =~
RECETIVE BLOCK COMMAND In THE

; TESTZ20 3
; FRPAZU? RECETVER,
TES29) s SHRZL 1.7 H
STA 1, €67 H
STA 1, €62 H
BIC 1, RECTS
SETiIP H
TESZ21: JSK A CALL3A M
LUA 1, C43% H
nocs 1s JX¥T2 &
LA 1, €46 ;
DOA 1, JFECT ¢
LDA 1, €47 H
MEG 1,1 H
DOR 14 <RECT
LnA 2s CHY ;
LA 1, €S0 ;
AnDd 2,1 ;
POCS 1, «RECT
SKPQit s o XMT2 2
Jip o= ;
LOA 1, €40 ;
HeA 1s XAT2 3
LrA 1, €61 M
HEG 1.1 H
bor 1r XNT2
LDA 1, C62 ;
LDAa 2, C44 H
apGu 2.1 H
DOCS 1s XHT2 3
SKPDY s LXMT2
Jip =1 ;
SKPDM s LRECT
JMP =1 H
bIC Ts XMT2
Lha 2, (61 H
AND 2.1 ;
LA 3, CH7 ;
Surg 5,1,52Zxk ¢
EHALT ) H
DI( T, oXMTZ ‘
MOVL 1+,1,82¢C H
EHALT H
MOV 1,1.82C H
EHALT H
MOVL 3,3 H
Ard 3,2 H
STA 2, C67 H
JSR 1 CALLG H

INIT STATUS BYTE
AND START RYITE
ACCUMULATORS,

CALL DATA GENERATOR,
START XMT2 w]ITH
REC STATUS CO4AmMAND,
ADD . COUNT L0aD,

AYTE COuUMT LDAD,

START RECT WITH
TRAMSMIT STATLS
RECEIVE RLOCK,
HATT xMT2
TERMIMATE,

ADD JCOUNT,XMT 2
LOAD,

QYTE COUNT.XMT?

L2AG,

START xMT2 WITH
TRANSMIT BLOCK
COMMAND ,

wALT XiT2
TERMINATE,

WAIT RECH
TERVINATE,

STATUS F@0% xXmMT2,
MASK STATUS BYTE,

AC1= REC STATUS,
AC3= x™MT STATUS,
STATUS BYTE ERROR,

DISCONNECT,

TIMEOUT,

CALL DATA CHECK.




a1
32

RNE Y

. AT



T Ul3s oAty

3

a2

) -

14

29 11516 ub6ahse nlicC 1, «RECT 5 STATHS FRDY RECT,
d6 D157 1251402 Gy L 1,1,82¢C M

37 U1920 ulis1e? EHALT JOVERFLOW FRROR,
801521 125100 SOVL 1,1 ;

29 21522 12511¢ OV 1+1,82C H

149 015238 0nl127 FHALT ¢+ PARITY ERROR,

11 31524 125102 HOV 1,1,82C

12 01528 Lue12? EHALT s RFCFIVED RFSFET.
13 01924 66L4LA DIC T+ SRECT 7 STATUS FROM RECT,
14 91527 nsutiel 1 na 2+ (61 ; MASK START HBYTE,
19 11530 147440 aMn 2.1 H

Ta 21531 34:06¢ Lna 3, Ch2 s START BRYTE FERROR:
17 J1532 1en4l4s SiiRg 3,1+,82ZR s AC3= XMT START BYTF,
18 0155384 06127 EHALT ;s AC1= REC START RYTE.
19 01%5%4 175700 FOVL 3,5 ;

21 21535 173%44:0 AND 3,2 H

21 21556 4SUTAL §TA 2sr (02 H

22 21537 910083 182 €63 H

23 21540 nlivdn NET ot H

24 J1541 jobake 1A 1, JRFCI ; READ RYTE

25 215472 125214 YOVE 1,1,82R ; COUNTER,REC.

25 1543 k127 FHALT ¢ BYTE COUNTER

27 s FRKRNOR TN RFCT,

28 1544 1'eS47h NDTR 1s «XMT2 5 READ KYTE

29 01545 125014 MOV H 1,1,52R ;O COUMTER,XWT,

30 015%an ivel27 EHALT J BYTE COUNTER

51 ; OFRROR A xM12,

32 21547 o2auar Loa 1, C47 ;

3% 015955 125220 HOovZRr o 1.1 ;

34 915951 13446 L DA 3, C4h H

35 91592 tar7uni ADD 3.1 ;s ACT=WwANTED

35 s LAST ADDRESS,

37 01558 UlbLLae DIA 3, SRECT 7 AC3=CUKRRENT

3% 11554 138414 Sl 1,5,82R ; LAST ADNRESS.

59 01555 006127 EHALT POADDLCOUNT ERROR In RECT.
44 1556 24ua1 LDA 1, (61 H

41 01557 12%5¢2¢0 AUVIR 1.1 ;

42 D15A) 034060 LDA 3, C4u H

43 21961 1o/t ADD 3.1 ; ACI=WANTED

L4 JLAST ADDRESS.,

45 31582 N74475 DIA 3, S X¥T2 s AC3=CURRENT

46 0156% 136414 SUl# 1,3,8IK ; LAST ADDRESS.

47 1564 UDE127 EHALT s ADDLCOUNT ERRDR IN XMT2,
48 11565 Juel126 LOOP ;

49 U1546 151604 MOV 2r2sS1K ;

Sil D1ha7 222 JMpP A NEXP21 7 REPEAT,

51 01570 wuneeee JMP @ NEXZ22 7 GO TO NEXT TEST,.
52

53

5¢

55

bY)

57

58

99



3154




T )35 o AT

N

)2

33

4 H TEST22 ¢ TEST OF THE TRAMSMIT HLOCK =

L) ; RECEIVE STATUS COY%vAND Is FPAZ(Q?
A H TRANSHITIER,

a7

R D57 126520 TES22: SURZL 1.1 s ITNMIT STATHS BYTE
N9 01572 Dabuad STA 1, CA7 s AND START S3YTE
10 01575 Q4u4ia? STA 1 Ch2 3 OACCUMULATORS,

11 01874 dhebdis D1C 1, JRECZ H

12 21575 J11a125 SETiP ;

13 01576 U0nl2i36 TESZ23: JSR A CALLS 5 CALL DATA GENERATOR,
T4 Q15707 N24udsk Lba 1, (LA ;O ADD COUNT,REC?
15 3lel) 0a%9)/4 DA 1 JPEC2 5 LHAD,

18 21601 D246/l L& 1, (4? 5 RYTE COUMT,REC?
17 DV 2 1244010 ) 1.1 H

Tn Mihus ursdih DOw 1, «RKECZ2 7 LOAD,

192 agleta 24052 [BRAN 1, C52 ; START REC2 WIYH
20 Jleds el la LoCs 1, LKECZ ; READ RBLOCK.

21 Ul edn 24040 LDA 1, C4D s ADPD L CONHNT,,XMT
22 D16ul aSuLd DoA T, XMW1 s LODD,

23 Jlelia u24iial LDA 1, (4o ; RYTE COUNT,,XMT1
24 31AT1 124400 MF G 121 H

25 1612 UmnadL? pos 1, oXx4T1 s 1 DAD,

2h 1613 24042 Lba T, Ct? : ‘
27 a1ala 1 5t0e LDA 2, Ch? ;O OSTART xMT1 WITH
2% J1615 T4l AND 2.1 s TRAYSHMIT 3LOCK =
29 Q1Ats Unlla? BNCS 1, X171 ;s RECEIVE STATUS,
30 U1617 UnidaT4 SKPOM s «RECZ2 ; WAIT RECZ

317 ulagn uuagee J e =1 ;s TERMINATE,

32 91621 Ulbus) LDA 1, €43 ;

33 Me22 05067 LA 2. CAT H

34 1625 147000 ADD 2,1 ; START RFC2 wITH
35 i624 unil1/4 NOCS 1, RECZ s TRAASHIT STATUS,
35 11625 uhlelda SKPDN r SRECZ2 7 WAIT RECZ

57 01820 uuugd? Jup =1 ; TERWINATE,

3% M1K27 L6364LT SKPI s W XMT1 ;o WAIT xMT1

39 Nlesdy 0ail? Jp o= ¢ TERMINATE,

4) 01631 de6bkad DIC 1, JX®01 ; STATUS FROYM xmT1,
41 4ylh32 390610 LDA 2, C6 ; MASK STATHS RBYTE,
42 NIH33 147400 AnD 2,1 s AC1= RFC STATIIS,
43 N163%4 ssii6? L DA 3, Co/ ; ACA= x¥T STATUS,
44 11A35 166414 SURrY 3.1,82R H

45 Dless 006127 EHALT s STATUS BYTE ERROR.
46 D1A3Z7 ebaud DIC 1, oXMT1 H

47 Mead 125102 MOVL 1,1,82¢ ’

48 1641 MN)6127 EHALT ) 5 DISCONMECT,

49 U1H4ueg 125102 MOV 1,1,512C H

950 1643 NGHT12Y EHALT ;s TIVEOUT,

51 01644 175100 MOVL 3,3 ;

52 01649 173400 AMND 5.2 ;

53 01646 53067 STA 2s CHT ;

5S4 D16a7 1UA23I7 JSR v CALLS s CALL DATA CHECK,
5%

56

57

58

59






1
01
Je
3
34
R
‘1h
07
(g
N9
10
11
12
13
14
15
16
17
1%
19
20
21
22
253
24
25
eb
27
2n
29
0
31
32
33
34
35
36
37
3n
39
YY)
A
42
43
44
45
4bh
47
4%
49
50
51
S2
53
54
5%
55
57
53
59

Ns7

J1es
J1a%1
Nies?
11653
M6Sa
21655
J1a65s
J1657
R N Y.30
Hiesl
Done
J1a6jd
R ER A
d1ans
NM1ahs
316n7
Jibld
J1671
NAal2
M1673
el
FRN-Yi)

1676
N6 17
YV /740

Q170
RENAIY:
21¢0)5
J1 704

01709
J31706
NANaNd
Ji714
SR A
1712
J1713

1714
1715
01714
NANAN
M172)
dir2i
e
1725
31724
31725
D172A
AN
U173
a173%1
J1732

L d

reqr

[SEY- 2"
165102
e l127?
125100
125102
JilAle
125142
Jiie127
Jeabb b
S YEIAL R
1474000
(1341182
16h404
ginted?
175100
175400
d50e2
g6 4
0401
J65474
125014
ie1el

undbeay
15t 4
inled

BV YN
125224
JS4U4A
17

Glubla
136614
Tuole?
124
125224
S EYAITAY]
Tarldl

76447
136414
a1/
die1ie
151004
N6y2223
D24054
LY EY Y
Jiltbe 34
WYX ad
Jil6234
N24054
J6E7375
Jie23a
626t

tIC
MOVL
b T
HOVL
M()\/L
FHALT
MOV
Fral 1
DIC
LA
At

L DA
Stk i
FrRALT
MOV,
ARD
STA
1§82
Jmp
DIR
movY
EHAT

DT
meyve
EHALT

LDa
MOVZIR
L hi
ADD

DIA
Qo
EHALT
Lba
VR
LOA
ADD

NIA
SiIFy
EHALT

LOOP
MOy
Jip

Y
LOCe
JSK
DICC
JSK
LDA
puce
JSR
DICC

1, JRECZ?
1,1.82¢C

1.1
1,1,82¢C

1+,1,82¢C

1+ JREC?
2, Cé&1
2o

3, ChA?
2,1,82R

35,3
5.2
2, C62
Ch3
-"1
1, JREC?
121,82k

1: .X?“r“‘
1,171,827~

1, 47
1.1
30 C46
5.1

5, 4RECZ
1,5,82R

1, €41
1.1
3, (41
3.1

3, oXMT1
123,52R

2+2+82F
A NEX23
r (54
1s SXAT1
S CALLTY
(s CPU
AOCALL
1+ CH4
Te «XMTZ2
A CALLA
0, CPU

.o

Ne Na Wa N6 Wi Ve Sa WL WE N e

LR T

e we

Me We Ne Ve e WE Vx e We N4 We e Ve Ve % Me Ve e %a %2 Ve %y N e W

Ma WMy W WM B4 W4 NE Ve WU wm W

-

STATUS FRNYW RECZ.

NVFRFLOW ERROR,

PARITY ERROR,

RECEIVEN RESET,
STATYS RFOM RECZ.

AC 3=
ACT= RFC START

START RYTE ERROR,

ITHCR CoONSTANT,

READ RYTE
COUNTERIREC &
RYTFLE COuUnT
ERRUR T4 RFECZ2.
RPEAD RYTE
COUNTERSXVT,
RYTE CounT
ERROR T xMT1,

ACT=wAMTED
LAST ADDRESS.

AC3=CURRENT
LAST ADDRESS,
ADD,COUAT ERROR Iwn

ACT=WANTED

LAST ADDRESS,
AC3I=CURRENT

LAST ADDRESS.

ADD ,COUNT ERROR IN

REPEAT,

XMT START RYTE.
BYTE e

RECZ.

XMT1 .

TRAMSMIT AUTO PULSE.

CALL TIMER,
10 FESET.
CAaLlL TIYMER,
TRANSMIT AUTO

CALL TIVMER,
1D RESET,

PULSE.



a1
32
33
On
J5
SFe)
a7
2R
09
14
11
12
135
14
15
14
17
1%
13
2
21
e

RER Y]
J175%
HANETA
21785
2173
73/
G174
21741
f_i1 (’42
17453

01744
J1745
Jl74a
274/
FANAT

e AL
hiet 34
JHAa125
dluiti2
12520:¢
inled
'\_‘VU{112(\
e 34
Uite 1 81
U1 7

D12 8¢
e
124232
G161 33
V2214

JSFK
SETuP
LA 1
YR
EHALT
Loop
PCRLF

MESSAGE

FPASS

182
Jnip
1L 0a
TYPUEC
Jwp

P

1

o

ASSHN
+1
SPASSH

HEX 18

.
’

B}
s
»
’
.
’

.
’

CALL TIMER,

IF RIT15=1 I~ (2
THEM STAP ELSE REPEAT,

PETIUIRN

TO

TEST16,.



T N30

R
32
33
4
1y
0A
a7
J3
39
12
1M
12
13
14
15
14
17
1R
19
29
21
22
23
oh
25
25
27
2R
29
30
31
52
53
54
39
3A
57
35
39
49
41
42
43
44
49
45
47
45
49
54
51
52
53
54
55
56
57
58
59

1751
01782
1753
M 74h4
11758
3175nA
21757
J1 A0
J17A1
U1lae
RENEE)
MG
21765

1176h
176/
d1/7n
21771
wlev2
s
GV1774
J1?775
1776
Ayl 7
de
12001
RPEBNP,
N2
PV

'AZU{)S

iR
SPaItYd
52010
2011
Uee
Ueili
RVESREA
22015

D2t A
dears
nenzy
n2021
eule
2ues
2124

D2ues
20126

Neded

Iy

N2atsg
Un3347
1194436
b2 34
G200 3
Na3147
AR YN
L)
YelLnd
b ua
1074000
125414
BINIAFAE B

lnati
1654/l
P ININA
1 ?QQ")-)
aets?
Neatibh
1N P4
DL 4 349)
s
andad
125102
D015
12571072
JUiie 3
DB 2 54
6254
D62 A4
J364102
JiiT 400
[ARRUREEVES]
BIISIRR I
Qi
VOGN
RIRER V1NN

eiga’
deu26466
J)o23a
BHLY-EYA
Juee e
34766
Jud72s

U2L765
144767

1954764

TS % %e we Wy N

HrTos

AT 3
AT 4
AJTS:
RUT /7
AITE

AUTT:

AllT6Hs

AUITOLO

THIS PROGRAN
THE REFQTE (PU,

Loa
poce
STA
JSR
thA
Lbocs
JSk
JHp
nic
Loa
A
VAN
JMp

SiH
roA
LDA
MEG
H0Ow
LDA
DOCS
JSR
Jnp
nIC
OV
JinP
MOvEL
Jmp
JSR
JSR
JSR
LA
Jmp
iy

i

AD SURROUTINMNE,

TRANSH LT THE TESTPRORAM TO

Ue €54 s TRANSHALT AUTO
O oxXmT1H ; PULSE,
$, AIIT3 ; SAVE ACS,
A CALLY ¢ CALL TIYER,
s, €638 ; KFCFIVE STATUS COMMAND
Be GxMT1 H
ALITH
o+
s LXETT2 XMIT1T STATUS .
1, €61 ;
(1,1 ;s MASK STATHS BYTE,
1,1,82F H
L1TT1 s MOT ZERO STATUS AS
;. RESPOMNSE TO AUTO PULSE,.
1.1 H
Ts oXFT1 ;OARDLCOUNT LOAD,
1’ (V,?U ’
1.1 s BYTE COUNT LOAD,
1, X111 :
1, Cba J START XMT1 WITH
Ts SXi2T] s XHMT BLOCK COVIMAND,
alThA
-+
Ve oxi11
1+1,82C
ALITT s DISCONNECT,
1,1,82C
AT s TIMEODIT,
o capLl ¢ CALL TTMER,
A CALL
A Cat it
5, AUTS s RESTORE AC3.
s3 s RETURN TO CALL+1,
12
[
(i
HIOC s & XMT1
HI0C s «RECT
JSR a CALLA
JSw & CALLY .
JSR s CALL1T
LDA 3, AnT3
JMP ALTO
L.DA 1, AUITG
STA 1, AUTS
STA 3, AUTH



J1
e
33
4
15
1)
37
U3
49
1
(|
12
15
14

NI
J2u sy
Ngiisl
12:15¢
321139%
A4V
SPAR R
12ule
d2usd7

Ming 34
AN AN
UtHibg
i e
AL/
VIS IRy
134755
DY 48y

480 A AL
D4 ATR
Jue 42

Jop AT

Sk PP s <Xl
J i =5

Loa S, 41ITH

J P 1,3



S A

+
a1
a2
Js
BTA
15
“

07
18
39
10
11
12
13
14
15
14
17
18
19
21
21
22
23
26
25
Zh
27
2y
29
30
31
32
35
34
35
35
37
58
332
41)
41

BB

12040
Henal
s
A2a43
NEARE'YA
e6es
D20nA
ey
2N
2051
252
J2us 3
elisa
02155
D254
J2h7
2040
Yeual
Y2irhe
SPAN-B
BFEVEYA
Ul2iuns
ALY

D2ta7z
ol 2 ‘4’ i o
deuri
G2ure

o LY

Ne61és
eaiuel
L LAY
N2aiive
daaten
SRLY- XA
Jnies
!2“0&«51
Nlitue?
Vo400
Hhllae
JhSALB
.)()\17!’7
224043
YA Y4
dAdan
NI s
LYY A
[jji}(_}(\_‘]
147401
J3407
Tabala
dated

inllé
1467
J12225
hueeer

TESTR4

s %e %a

TESZ4:

TESZ25:

.
»

[m1S

wITH THE TFESTPROGRAA
I TESZ26.

CPu

SFTuUP

S

—

LOhA
STA
ILDA
STA
JSR
ETUP
Loa
Liza
ADD
nocs
SKEDN
Jive‘.‘
LoA
0CS
SkRPD#y
JMP
LI
LA
ArD
LA
Stikg
EHALT

H3OP
LsZ
J P
Jwp

TEST

1, (o1
1, €67
1, €71
1, €73
ACAHLLSY

1, (951

e (67

2,1

1, JKECH
r FECI

-1

s C4LS3S
s o XWT1
s W XMTH
=1 ’
1, X471

2, Co1
21

3, (67
5,1+S2K

1
]

(67
A MEXZS
2 NEXZY

.

we

.a

" Ne Se wa N

Mo Ne N4 W Wa Ve Wu Ve —d %4 e N %o Se Wu Ve Na N

we %a W

AUTOLOAD THE RENQTE CPI)

AND START THIS

10171 $1TATUS
ACCHMILATOR,
SET START ADDRESS T0O
TO THE REYMOTE CPU.
ALTOLOAD KEWOTE,

3YTE

START KECI
XMT STATUS
wAIT RECH
TERVMINATE, |
START xMT1
REC STAaTUS
WATT X171

AT TH
C OMMAND -

ATTH )
COMMAND o

ERMINATE 4

xiT1 STATUS.

MASK STATUS BYTF
FROWM DFVICE STATUS,

STATUS AYTE ERROR,
AC4=X4T START RYTE,
AC1=REC START RYTE,

WECR STATHS BYTE
ACCUWUILATOR,



}e
a3
14
J5
ik
J7
JR
A9
10
il
12
i3
14
15

14
17
1%
19
27
21
22
25
Ch
25
225

oy

020738
deila
32075
Y2l
27
2100
IEARE!
reiag
12V 3
12104
121498
BYE RN
Doy

J2atia s
Yaliad
D6 Snk’
IV IENardrs
Y YA A
Jauea
14744
BEDLY
Tau/iun
ol l46b
Lnioan
RN arard
U222

; 16ST26:
;
TESZ6:

THIS IS &

IO 1wk REMOTE (PU
1T TESTC4 .
| pa 1, C43
BGCS To &XET1
Sk P s L XMT
Jip ™l
Dic 1, Xx¥T1
LA 2, (ol
Gl 2.1
| LA 2, €51
CRERN] 2,1
FOCS T, «RECH
SkPLin s SRECHT
JiP -
JaP a HEXZA

W W WE %e Ms N Na e We %s Bw W W

STATUS EBECHKO
COMiH JNICATE

T \4)

START X4T1
STATHS COMMAMND,

RFC

PROGRAM

WALT xmT1
TERMINATE,

XkT1 STATIIS,
START RECH
X4

WATT RECH

TERWMINATE,

A1TH

W1TH
STATUS COMMAND,



1

v;?
08
J9
10
11
12
13
14
15
16

18
149
29
P
2é
25
24
25
o)
27
2R
27
39
EXS
52
33
34
35
56
A7
33
39
49
41
42
43
IATA
45
46
Ly
4R
49
50
51
52

54
55
56
57
58
59

4%

:'2 i -‘3)
SEANE
d211e
)21
1211
HYARE)
127114
D217
22124
N
32122
Jlied
2124
32125
02126
de127
D21 s
a1 31
12152
22145
12134
42135
Y2135
021587
y2ra
d2lal
2eta?
12143
el46a4
u2lay
2145
dela’?
22150
42151
32152
D2153%
02154
42155
N2i15A
92157
V21 ALG
22151
32162
121635
02164
42165
N2 T1AA
02147
22174

J217
e1ve

-

A4 Y

ta1es
u2aile
Jhbirn
Jboub b
Nl 7
A5 1y
iR 240)
Gin1eh
Jah 236
L4
neSusr
BPEN VAN
1244t}
«-‘00{‘(0?
G404 4
UainAae
ba7:00
dedlal
165647
G777
BLY-Y Y4
125102
Jue127
125142
Hitnter
1240006k
AL A
N2au
126 a1)0)
iiahila6
241352
dnflan
Jeldeun

iy 777,
6287

(BT ¥ X/ ¥}
125102
00k127
125100
12510¢
duei12?
125142
JUN4L 0D
Ub6babsb
1890k
Ta7sui)
1300K2
Hga12?

10063
STIYAVE

; THE
;
;
TESZ27: SFTup
LhA 1.,
STA 1,
PIC 1e
Lba ')
STA Ly
JSR m CA
SgTHP
TESZ2% e JSR ot CA
LA 1,
NOA 1,
LA 1,
FEG 1,1
LOR 1,
LA 1,
LA s
ain 2.
RERNORN 1.
SkpPiy ,
Jip i
oic 1,
MAVL 1.1
EHALT
MOV 1o
FHALT
LA 1,
DESW: 1.
Lha 1,
biEG 101
(HE TS 1e
Loa 1.
DoCs 1,
SkPD ’
JAp .=
JSkK A C
hic¢ 1,
MOVL 1.1
EHALT
MOy 1,1
MOV, 1.1
EraLT
MOVL 1,1
NEEE =R
DIC 1,
LDA 2.
ArID 22,1
Loa 2
SiIR#A 2.1
EHAYL T
182 ]
JiP ot

Cal
(he
-REC1
cre
€753
LS

i3
C4d
eX Ml
C4
X 4T
Cih
Cal

WX AT

T

1
o XMT
#S2C

/SZC

Cabk
«RECH
car

«RFCT
Ch?2
<RECT
LFECT
|
ALL G
«RECT
sS2C

,SZC

+S2C

«RECT
cé61

che
+SIR

TESTPROGRAM

-s

e

W % Wa %e Na W

Ms Me Ms W Ve We Ve We Wa Wa Ve s

Mo Me We Wy Wy Ne MA N4 Vs Ve Wy Wa W W We We W WE Bs Wa e W

Ne Ne We Va2 We Ne e N6 we

TEST27: TolS TEST AUTOLOAD THE REMOTE CPIU WITH
AND START THIS CPU _IN

11T START 8YTE
ACCUMYLATOR,

SET REMOTE START
POINT,
CalLL AUTNLOAD,

CALL DATA HENMERATOR,
ADPNGCOUNT ,XMT
LOAD,

RYTE COUNT XMT
LOAD,

START xMT1
X817 RLOCK,

NITH

WATT X™MT1
TERAINATE,
STATUS X171,

DISCONMMECT,

TIMEDYT,
ADD LCOUNTLREC

BYTE CNUNT,REC
L0OAD,
START REC!
REC RBLOCK,
WALT REC)
TERMINATE,
caplL DATA CHECK,
RECT STATUS,

N1TH

OVERFLOW ERROR,

PARITY ERRDR,

; RECETVED RESET,
RECT STATUS,

STARKT BYTE ERROR?
AC1=REC START RYTE
AC2=X4T START BYTE,

TESTZ29,



NN o AL

J1 12175 3 7544h SIR 3, JRECT

N2 12174 175014 iy S,3,82R ; BYTE COUNT ERRORLRF(1.
18 N21/75 Litiel12/ EUALT H

AL 1201 7n 75647 QIR T 3, JxMI1 ;

05 w2177 i75utd iy K $03,82R 7 BYTE COUNT ERRPORSXAT,

s D22V et 7 EAALT H

37 0220 D s4tia? L oA 3, C4v ;

AR 022102 175620 OV IR 523 H

N9 D22 DN3uiings Lha s COLE M

10 32204 157400 ADD 2:,3 s ACS3=LANTED LAST ADDRESS,
11 02245 it b4asn PIA s RECH 7 AC2=CURRENT | AST ADDRESS.
12 02204 17244 StiHk 5,2,52R 2

13 2277 am127 ERALT ; ADDLCONT ERROR IN RECT,
14 22210 5604 LUk 3, C41 ;

15 32211 1752720 VOYZIR 3,3 H

1o 92212 3Lt | 7a 2, C4l) ;

17 J221s 1570y AT 2+s5 ; ACS3=WANTED [ AST ADDPRESS,
1% 32214 a7uea? nra 2s JXHUTT ; ACP?=CURRENT LAST ADDRESS.
19 32215 1724104 Siirat 3+,2,52R 3

20 12215 unit27 Fuaal o1 ; ADD.COUNT ERRQOR IN xmMT1,
21 afdltl? Liduse R Ca? H

22 222 Juz2Z23n Jop A HEX23 H

25 12221 italés StETupP ;

24 12277 d24tag L0 1, €2 s IF RIT 15=1 [N (2

25 12225 1£5év¢e FOVK 1,1,52¢C , THEM STOP FLSE

2h 12224 iR 127 Fvary ; REPEAT, -

27 12225 ust s FCRPLF

2% 02226 a3 : YMESSAGE

29 u2227 vir171 PELSS

31

31 02630 9102582 1S7 PASSH

32 2251 24242 Lna 1,PASSY

53 522352 1242582 L4 1,PASSH

3% 02233 dlolss TYRDEC

35 V2234 il Jiap 2 HMEX26 ;

34

37

3%

39

4



'
o3|
32
03
J6

6
a7
03
39
19
11
12
13
14
15
16
17
1]
19
23
2
22
25
24
25
26
27
23
29
30
31
3
33
34
35
3¢
S 37

RITA

12239
2236
J2257
U2eat
32241
De2ul
H2eas
Y2dns
12245
N2eus
224/
12250
12251
42252
2295
2254
12259
u225%n
22257
32247
Ne2eal
122672
Ne2ns
12204
12265
2600
RreLY4
eer)

o4 T

P ERSENY
TeSuh46
Neaa
1246640
DHhbiiae
L1252
Va7 l46
Soaleas
ROy
‘thntb4e
J3uuael
} 554100
G404
A4 7
A
| 24thii)
Yob6HL7
J24ULG
Vol iy
Y6714 7
RIS 1Y 4
BN arard
VehhLe?
1¢51u2
ASsl Yl
125910:2
V68477
it 2 31

ba wa wa

TESZ29:

TEST2Y:

THTS
THE
wlTH

iL.oa
DOA
Lea
MEG
DOR
LA
vOCS
SkPpH
JieP
n1c
LLA
Aty
LA
LOA
LDA
iE G
pon
LA
ADD
DOCS
SKFPDM
e
nIc
A0VL
HALLT
OV
HALT
JupP

1s A
TESTZ7.

1,
1,
1.,
1.1
1,

C4i)
«RFC1
(o

«RECT
1, €52 -
1, JFECT
s «RECT
-1

«RECT
Cnl

1.,
2
1,2
1,
1.
1,
1,1
1.,
1.
2.1
Ts X511
s W XHTH
o1
1o oXi1aT1
1,1,82¢C

Cal
X1
cal

X
Ca4a

1,1.,52¢C

1 MEX2Y

e

..

DATA FCHO PROGRAM
REXOTE (Pl

AT TR T PIE I I T TIE T YT PO PR TEE TR TR TR TEE PR PEE THE YRR 19

e %4 %e e we

10
COMMUNTCATE

ADD LCOAUMT ,REC
LNAnD,
BYTE COUNMT,RECA
LOAD,

START RECT WITH
REC BLOCK COMMAND,
WALT RECT
TERMINATE.,

RECT STarys,

ADDLCOHMT ,xoiTH
L0AD,

BYTE COUMT »xi*T1
Loan,

START X%mT1 wITH
XMT 3LOCK COvMAND,

WATT XHMTH
TERMIMATE,
XolT1 STATUS,
DISCONNFCT,

TL9EOUT,



t
21
a?
23
A
J5
Jh
a7
ng
g9
1
|}
12
13
A
15
15
17
1%
1y
2.}
21
2z
23
2h
5
25
27
2%
29
30
31
bY4
35
4
35
35
37
3%
39
41)
61
42
43
44
45

46.

47
45
49
50
51
52
53
S4
55
5%
57
5%
59

BN

12271
32272
he2els
Udeth
e275
de2in
12277
J¢ 300

Je i
geshe
323513
G234
SPERD
32451k
S-S IiN
22379
A2an

2512
a2313
J2314
123515
123514
J2317

e s
2321
12322
323523
Jéica
12325
N2 32A
32327
123830
12531

S~

N
[V S W

12332
a2 ]

%

233
12335
12 34h
2337
25847
e 3t
J2562

(2345
J256u
2345
Ues4an

2347
072350
22351

S IATH
54472100
BEYA NN
A54407
1 7h6i1i)
A54406
USA4LI6E
RIVE VAN |

ISP A

RIVINE AN
Guhgnh
RISNETISLS]
RIS ISTEINEY!
BISIRINIOEN
Gt
daann
el

EXSIRESINEY!

456773
517273
RTYY A
el
JVGe6h
iy 3h

2847461
UhLe et
ilaald
13017684
1751240
175100)
151045
RS IR A
i75116:3
ENNYAFR

26117
IPTVLE

2765
Tiithu i
fos e
Hite 124
P YA I
465
GODLT0

SVAVE RS
A A
030761
angr3y

neu?i?2
Ja4a734
RAVE NAASTY

FrTER:

ITR:

1TRCT
ESwIl
FRROT
BACK
Saves
SAavts
SAyit:
LOOPK 2

CylLEs

HOE XS

COoRke

STA
LA
STA
SR
STA
STA”
JoP
JME

Tad

$7 4
STA
STA
STa
0z
JHE

L4
$Ta
READS
Lra
MOV ZL
AV
RARY)

J I P
1ovL
Jmp

JSFK
LA

LDha
Siirze
JSR
JSw
LDA
JSF
Jrp

L DA
LA
Loa
JiP

LDA
STA

JMp

S0 0NRR JILNOOP [TERATE RETURHN
3,17# JTHIS ROUTIME THMITIALIZES
3,1TRCT ,;EACH TEST

5.3

5:‘:Sv~=’TT

S,ERRCT

+1 221/0 RESET

41 COPR

S,FECK JEND OF TEST TTERATTION
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TrERKCT

ity TTIR

f,‘;‘lSlC

COHRR

s lPDEC JPRINT VALUE
H,PCEMT JFXAMPLESR9 4
I CHAK

PCEHT=1

,Savy sMORMAL EXTIT,ND ERR
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sPPINT CARRIAGE
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DECOCT:

DECOT :

PECP:

STA
182
LA
LJh
LA
s L
AnDS
AD
[ad
cor
JSH
Jip
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Lon
L ish
STA
STA
St1a
ti
157
LA
LA
i )y
Jrip
L PA
Stits
Sutit #
JupP
Sk
LA
1€
J Nlp
MOvIRe
LhA
STa
ADD
JSE
J e

DISPLAY

+72 I+

TG CALE+T  REPLACE THIS

MO TRTERROPTY PACKAGE
ASCTIT #“FSSAGFS AS SPECIFTFD
ASCTT CHARACTOR, C(OIR,,CCH)L “UST RE
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FIMC 1O NEXT W0RD

JFLIP 88K

FPRINT

SANOTHER

HESS
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12527
129553
12551
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S
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35/53

/1A

R/

3/45

Rfuea

I YAtNd
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