e

i b N ‘\E‘QNREPC

h:.

1S PROGRAN A o
' *;N ORDER T0 WORK PRO

IDENTIFICATION

PRODUCT CODE: MAINDEC-@8-DHKLC-B~D

PRODUCT NAME: KL8F DOUBLE BUFFERED
ASYNCHRONOUS INTERFACE DIAGNOSTIC

DATE REVISED: MAY 1972

MAINTAINER: DIAGNOSTIC GROUP
AUTHOR : PATRICK COYNE
W ©157,
FAVIPHENT ¢,
w ""'0”'

ADVANCE COPY
THIS DESCRIPTION IS PRELIMINARY AND
SUBJECT TO CHANGE WITHOUT NOTICE.






(

THIS DIAGNOSTIC FACILITATES THE CHECK«OUT OF THE KL8F DOUBLE
SUFFERED ASNYCWRONOUS INTERFAGE, TYHIS IS A CLOSED LOQOP TEST,
A METHOD TO CONNECT E]A OUTPUT TO EIA INPUT IS REQUIRED,
REFER TO YEST PROCEQURE MB652eB8=3 FQR CONF]GURATION,

ERRQR WALTS AND SCOPE LOOPS ARE PROVIDED,

1,2 ( -3STRACT

2,0 REQUIREMENTS

2,3 EQUIPMENT

PDP«8E COMPUTER

ASR«33 TELETYPE OR EQUIVALENT DEVICE

M8652 QUAD MODULE

ONE LQOP BACK PLUG »7008517

IF LOOP BACK PLUG !S NOT AVAILABLE, CONNEGY PINS

E TO My AND F TO J ON CONNECTOR Ji OF MB6S2 MODULE,

2,2 STORAGE

THE PROGRAM OCCUP]ES MEMORY LOCAT]ONS 8022 TO 3@20,
3.9 LOADING PROCEDURE

LOAD PROGRAM V1A BINARY [OADER,

4,0 STARTING PROCEDURE
PepeuepPesasesvoevar
44 LOAD STARTING ADDRESS 2202<DEPRESS CONTINYE, PROGRAM WILL WLT AT
LOCATION p2g2,
4,2 FIRST PROGRAM HLT (2222) IS YO ALLOW OPERATOR YO SELECT 10 STRUCTURE,
THRQUGK THE SWITCHES, POR WHIGK H]S M8652 HAS BEEN JUMPERED T0
OPERATE W]TH,
SWITCHES SELECTS
Qes RECEIVE 107
et} TRANSMIT 107

FOR EXAMPLE} IF THE NUMBER @304 WAS PLACED IN THE SWITCHES THE 10T
STRUCTURE WOULD BE}
RECEIVE « 603X
TRANSM!Te 604X
WHERE X2Pe?
DEPRESS CONTINUE
PROGRAM WILL WALT AT LOCATION 2204,

4,3 THE SECOND PROGRAM HLT (2204) IS Y0 ALLOW THE OPERATOR T0 PLACE
IN THE SWITCW REGJSTER (S,R,) THE NUMBER OF DATA B]TS PER
CHARACTER T0Q BZ TRANSMITTED,

THERE ARE POUR POSSIRLE COMBINATIONS!
S,R,80037 (5 DATA B]TS)
S,R,%00877 (6 DATA BITS)
S,R,=0477 (7 DATA B]TS)
S,R,8@377 (8 DATA BITS)



5.3

LY

t8)

DEPRESS CQONTINVE
PROGRAM WILL HALT AT LOCATION 0207

THE THIRD PROGRAM HLT (2287) ALLOWS THE OPERATOR YO SELECT THROUGH
THE S,R, THE TEST TO BE RUN, BAUD RATE AT WHICH DATA ]S T0 BE
TRANSFERRED, AND TWE TOTAL NUMBER OF BITS (INCLUDING START, STOP,
PARITY) EACH CHARACTER IS CQOMPOSED OF, FOR CONTRO| SWITCH SETTINGS
REFER TO PARA, 5,1%

DEPRESS CONTINUE PROGRAM WILL NOW WALT ONLY IF AN ERROR IS ENCOUNTERED'

OPERATING PROCEDURE

CONTROL SWITCH SETTINGS

(AL KT Y A AL T L E TR LY I

S,R, BIT(S) SET AS ACTION ON PROGRAM

STAY [N SCOPE OOP
EX1T SCOPE LOOP

RUN ALL TESTS
TEST ONE ONLY
TEST TWO ONLY
TESY THREE ONLY
TEST FOYR ONLY
YEST FIVE ONLY
TEST SIX ONLY
TEST SEVEN ONLY

1,2,3

N RSAUWNO - S

4,5 NOT USED

6178 ) 7 B]TS PER CHARACTER
8 BITS PER CHARACTER
9 BITS PER CHARACTER
40 BJTS PER CHARACTER
{1 BITS PER CHARACTER
{2 BITS PER CHARACTER

NOT YSED

NOT USED

112 BAUD
1345 BAYD
150 BAUD
308 BAUD
400 BAUD
1200 BAYD
1800 BAYD
2400 BAYD

910,31

NN EAEUN, R NMOR DN

NOTECA) I USED TO SELECT TOTAL NUMBER OF B]TS PER CHARACTER, INCLUDING: DATA

(5,6,7 OR 8), START (1), STOP (1 QR 2), PARITY (2,%),

NOTE(B)I USED TO SELECT BAUD RATE AT WHWICH DATA ]S TRANSFERRED,

) )



6,9

6,1

7.8

(

THE GPERATOR HAS THWE QOPTION OF RUNNING ALL YESTS OR ANY ONF TEST,
THROUGH THE SETTING 0F THE CONTROL SWITCHES, REFER TO PARA 51

AS AN INDJCATJON THAY A4 TEST HAS RUN SUCCESSFULLY THE M,0,
REGISTER [S LOADED WITW THE TEST NUMBER (4,2:3,4,5,6,7) AFTER
IT HAS MADE A COMPLETE PASS,

ERRQRS

UPON DETECTION OF AN ERROR DURING ANY TEST THE PROGRAM WILL
HALT, FOR A DESCRIPT]ON OF EACH ERROR REFER TO THE PROGRAM
LISTING,

SCOPE LOOPS = ERROR RECOVERY

SCOPE LOOPS ARE PROVIDED FOR ALL ERRORS, To ENTER SCOPE LooOP
AFTER ENCQUNTERING AN ERROR HWALY, DEPRESS KEY CONTINVE, ALL
SCOPE LOOPS MAY BE EXJTED BY PUTTING S,R, 2 TO A ONE,

OVE TO TIMING CONSIDERATIONS IWO D{FFERENY TYPES OF SCOPE LOOP

ARE USED, ALL TIMING AND CONTROL TESTS (ISTi, TST2, TST3, Tst4,
TST5, AND TST74) SCOPE LOOPS WWEN EXITED {SW2u2) WILL 60 To

THE NEXT TEST OR SUBTEST IN SEQUENCE, FOR EXAMPLE, WWEN EXITING

A SCOPE LQOP [N TST3a, THE PROGRAM WOULD THEN CONTINUE ON T0Q 78738',

ON THE OTHER WAND ALL DATA PATYERN TEST (TST6, TST7B) SCOPE LOOPS
WHEN EXITED WILL RETURN TQ THE HLT (P207) WHICH REQUIRES TWE
OPERATOR TO PLACE IN THE S,R, THE CONTROL SKWITCH SETTING, 4T
THIS TIME WE MAY SELECT ANOTHER TEST AND CONTINUE,

RESTRICTIQONS

AL L L X L AX Y ¥y
STARTING RESTRICT]ONS
THE OPERATOR HAS THE CMOICE OF THREE RESTART LOCATIONS,

RESTARTING AT 2200 WILL NECESS]TATE SELECTING 10T STRYCTURE,
NUMBER OF DATA BITS PER CHWARACTER, AND CONTROL SW]TCH SETTINGS',
THE SECOND RESTART ADDRESS WOYLD BE LOCATION 2223, THE
OPERATOR WOULD LOAD ADDRESS 8203 AND TWEN SETYP THE

NUMBER OF DATA B1TS PER CHWARACTER BEFORE QEPRESSING CONe

TINUE, THE PROGRAM WOULD THEN WALT FOR CONTROL SSW]TCH
SETTINGS, THE THIRD RESTART LOCATION WOULD BE ADDRESS 2219’

THE OPERATOR WOULD LOAD ADDRESS #2438 AND THEN SETYP THE
CONTROL SWITCH SETTINGS BEFORE DEPRESSING CONTINUE,

PROGRAM DESCRIPTION

THE FINST FUNCTION PERPORMED BY THE PROGRAM IS TO DETERMINE,
THROUGH THE USE OF TWE THREE PROGRAM HALTS PREV]IOUSLY DESCRIBED
(REFER TO PARA 4,0), TWE CONFIGURATION QF THE M8&52 MODULE
REGARDING, JOT STRUCTURE, BIT CONFIGURATION AND BAUD RATE,



8,1 THIS PROGRAM CONTAINS SEVEN TESTS}

TSTL » TRANSM]Y CONTROL LOGIC TEST
TST2 = TRANSMIT T]MING TEST
TST3 « RECEIVE CONTROL LOGIC TEST
TST4 « RECEIVE TIMING TESY
TSTS « BREAK TEST
TST6 « DAYA TEST
TST7 = STATUS REG]STER TEST
8,2 TSTL « TRANSM]T CONTROL LOG]C TYEST

THIS IS A BAS]C TEST OF THE TRANSMITTER LQGIC, FUNCT]ONS SUCH
AS SKIPS, CLEARS, AND SETS ARE CHECKED, NO TIMING IS TAKEN INYO
ACCOUNT AT THIS POINT,

8,3 TST2 = TRANSMIT TIMING TEST

THIS TEST BEGINS BY INSURING TWAT THE TRANSMIT FLAG CAN BE SETY
AT A TIME APPROXIMATELY DOUBLE THAT OF THE BAYO RATE SELECTED
CTST2A)y THEN A TIME MUCH LOWER TWAN THE BAUD RATE SELECTED
§S USED TO VERIFY THAT THE FLAG ]S NOT SETTING TOO SOON, AND
FINALLY THE FLAG ]S CHECKED AT THE CORRECY BAYD RATE,

8,4 TST3 « RECEIVE CONTRoL LOGIC TEST

THIS IS A BASIC TEST OF THE RECEJVER LOGIC, BASIC COMMANDS
ARE TESTED SUCM AS SKIPS, CLEARS, AND SETS, NO TIMING OR
CHECKING QF DATA TRANSPERS IS PERFORMED,

8,9 TST4 = RECEIVE TIMING TESY

1S SIMILAR IN PUNCTION TO THE TRANSMIT TIMING TEST, IN THA?
GROSS TIMES ARE FIRST USED TO VERIPY YTHAT THE RECEIVE FLAG
CAN BE SET AND CLEARED, ONCE THIS IS VERIFIED THE CORRECY
BAUD RATE 1S THEN TESTED,

8.6 TST5 « BREAK TEST

CHECKS THE ABILITY OF UTPK TO GENERATE A BREAK AND AFTER
APPROXIMATELY 235 MILS TO SET THE TRANSMIT FLAG, FLAG IS ALSO
CHECKED FQR SETTING TOO SOON AND T00 LATE,



9,0

TST6 « DATA TEST

THIS TEST 1S DIVIOED INTO TWO SECTIONS, TST6A WHICH GENERATES
AND TRANSMITS A BINARY COUNT PATTERN, AND TST68 WHICH GENERATES
AND TRANSMITS A RANDOM DATA PATTERN, EACH SECTION OF THIS

TEST WHEN 1T ENCOUNTERS AN ERROR WILL WALT WITH THE BAD DATA
PATTERN [N TWE AC, OEPRESSING KEY CONTINUE WILL STEP THE

PROGRAM TQ A SECOND WALT WHICH WILL DISPLAY THE GOOD DATA PATTERN
IN THE AC, DEPRESSING KEY CONTINUE A SECOND TIME WILL PUT THE
PROGRAM INTQO A SCOPE [00P, REFER 1O PARA, 6,1 FOR INFORMAT]ON
REGARDING THE EXITING OF A DATA TEST SCOPE LOOP,

TST? = STATUS REGJSTER TEST

MADE UP OF TWQ SUBTESTS TST7A AND TST?B, TST7A FORCES AN
OVERRUN ERRQR AND CHECKS TWAT THE OVERRUN ERROR BT (AC22) COMES
UP AND COMBINED W]TH STATUS WORD ENABLE WILL CAUSE THE STATUS
ERROR BIT (ACZ0) TO COME UP, ERROR HALTS AND SCOPE LOOPS ARE
PROVIDED, EXITING SCOPE LOOP, PROGRAM CONTINUES ON TO TST78,

TST78 GENERATES A RANDOM DATA PATTERN AND CHECKS FOR STATUS ERRORS
(OVERRUN, PARITY AND FRAMEING), WHMEN AN ERROR QCCURS PROGRAM

WILL HALT WITH FAILING STATUS BIT AND DATA WORD IN TWE AC, SCOPE
LOOP IS ENTERED BY DEPRESSING KEY CONTINUE, EXITING SCOPE

LOOP IS THE SAME AS THAT FOR T8Té, REFER 10 PARA, 6,1,

FOR FURTHER INFORMATION REGARDING TESTS AND ERROR WALTS, REFER
TO THE PROGRAM LISTING,

LISTING
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//KL8F DOUBLE BUFFERED ASYNCHRONOUS INTERFACE

) 1207

4473
4474
4475
4476

4477
4500

4501
4302
4503
4504

4305
4506

4507

6007
7424
4920
4544
4545
4043
4540
4541
4512
4513
4544
4545
4516
4517
452p
4521
4522
4523

1207

1216

(

Viel 22aMAYe?? 13157 PAGE 1§

//XKL8F DOUBLE BUFFERED ASYNCHRONOUS INTERFACE
//COPYRIGHT 1972, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 81754

UXCF = JMS
UKSF s JMS
UKCCaJMS
UKRSa JMS

— ot —a

UKJExJMS |
UKRBa JMS

-

USPFaJMS
UTSFa MS
UTCFaJMS
UTPCaJMS

USP]sJMS
UTLSaUMS

UTPKe JMS |

CAFss0207
MOLA7421
DELAY®JMS
ERRORW JMS

DATERRaUMS |

SETCNTaUNS
SETiAnJMS
SETia8JMS
SETiCHJMS
SET2AWMS
SgT2pw M8
SETIANJMS
SETIRGJMS
SETICJMS
SETIDmMS
SET4ARMS
SETSARUMS
SEY7ARMS

emAlLT]

HALT2

!

Pl B B0 0 B8 G0 S8 T B B -

XXKCF
XXKSF
XXKCC
XXKRS

XXK]E
XXKRB

XXSPF
XX1tSF
XXTCF
XXtPC

XXSP]
XXTLS

XXTPK

DELLAY
XFALL

XSEOPE
COUNT

XSETLA
XSETLB
XSETLC
XSET2A
XSET2B
XSETIA
XSET3B
XSETIC
XSET3D
XSET4A
XSET5A
XSET7A

//INSTRUCTION EQUALITIES//

/CLEAR REGEIVE FLAS,

/SK1P ON RECEIVE FLAG,

/CLEAR RECEPIVE FLAG AND AC,

/INPUT DATL BUFFER V AC4ely TO AC4eil
/PAR]ITY ERROR AND SWE V AGCPL TO ACO1
/0VERRUN ERROR AND SWE V ACB2 TO AC22,
/FRAMING ERROR AND SWE V ACB3 TO AC23,
/{PE « OF &« FE) AND SWE V ACED TO ACRO)
/DATA 31 TO INTERRUPTY ENABLE,

/DATA §{2 TO STATUS WORD ENABLE)

/CLEAR AC AND RECEIVE FLAG,

/INPUT DATA BUFFER TO AC4mil,

/SET TRANSMIT FLAG',

/SKIP ON TRANSMIT PLAG,

/CLEAR TRANSMIY FLAG,

/ACA=311 TO QUTPUT DATA BUFFER,
/TRANSMIT, SET TRANSM]Y FLAG WHWEN DONE)
/SK1P ON INTERRUPY REQUESY SET,

/CGLEAR TRANSMIY FLAG,

/AC4edy TO OQUTPUT DATA BUFFER,
/TRANSMIT, SET TRANSMIT FLAG WMEN DONE|
/GENERATE BREAK,

/CLEAR ALL FLASS'
/L0AD MO,

//ERROR HALT DESCRIPT]IONS//

/SPF FAILED TO SEY TRANSMIY FLAG OR
/TSF FAILED YO SKIP ON TRANSMIT FLAG,

/CAF FAILED TO CLEAR TYRANSMIT FLAG OR



//KL8F DOUBLE BUFFERED ASYNCHRONOUS INTERFACE

1212 1226 HALT3
1211 1242 HALT4
1212 1256 HALTS
1213 1274 HALTS
1214 1340 HALTY
1215 1443 HALTS
1216 1424 HALTO
1217 1434 HALTLD
1229 1461 HALT14
1221 1473 HAL T2
1222 1543 HALT13
1223 16086 HALT14
1224 1634 NALTYS
1225 1643 HALT16
1226 16%6 HALTLY
1227 1665 HALT18
1239 1783 HALT19

PAL12
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/1SF SKIPPED ON TRANSMIT FLAG = @,

/TCF FAILED TO CLEAR TRANSMIT FLAG OR
/1SF SKIPPED ON TRANSMIT FLAG = ¢,

/CAF FAJLED TO CLEAR ALL FLAGS OR
/SP} SKIPPED W]THQUT INTERRUPT REQUESY OR
/AN JTLLEGAL INTERRUPT DID OCCUR,

/TRANSMIT FLAG FAILED TO CAUSE INTERRUPT,
/SP1 FAILED TO SKP ON INTERRUPY REQUESY 0OR
/SPF FAILED TO SEY TRANSMIT FLAG OR
/TRANSMIT PLAG DID NOT SET INTERRUPT REQUEST,

/CAF FAILED TQ CLEAR ALL FLAGS OR
/AN TLLEGAL INTERRUPT TQOK PLAGE,

/TPC FAILED TO SET TRANSMIT FLAG QR
/FLAG TAKING 700 LONG TO SET,

/ThS FAILED TO CLEAR TRANSMIT FLAG OR
/TRANSMIT PLAG SETTING TOO SOON OR
/TSF SKIPPED ON TRANSMIT FLAGC s 0,

/TLS FAJLED TO SET TRANSMIT FLAG OR
/TRANSMIT PLAG TAKEING TOO LONG TO SET OR
/7ISF FAILED TO SKIP ON TRANSMIT FLAG,

/TRANSMIT FLAG SETTING TOO SOON OR
/TSF SKIPPED ON TRANSMIT FLAG = 2,

/TRANSNIT PLAG TAKING TOO LONG TO SET,

/TLS FAILED YO SET TRANSMIT FLAG OR
/FLAG ]S BEING SET TOO LATE,

/KCC FAILED TO CLEAR AC,

/KSF FAILEB TO SK]P OR
/RECEJVE WAS NOT SET OR WAS SET T00 LATE,

/KCC FAILED TO CLEAR RECEIVE FLAG OR
/KSF SKIPPED ON RECEIVE FLAG = @,

/RECEJVE FLAG FAILED YO SET OR SET T00 LATE
/0R KSF FAILED TO SKIP,

/KCF FAILED TO CLEAR RECEJVE FLAG
/0R KSF SKIPPED ON RECEIVE FLAG = @,

/K1E FAILED TO DISABLE INTERRUPT ENABLE F/F
/0R SP} SKIPPED ON INTERRUPT ENABLE = @,

)
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//KLBF DOUBLE BUFFERED ASYNCWRONOUS INTERFACE  PAL12  yid4y 22eMAYe72 13157 PAGE 12
1231 1745 HALT20 /KIE AND AC11%4 FAILED TO ENABLE INTERRUPY ENABLE F/F
/0R SP1 FAILED Tn SKIP,
1232 1744 HALT21 /INTERRUPT DID NOT TAKE PLACE,
1233 28312 HALT22 /RECEJVE FLAG SET 700 SQON
/OR XSF SKIPPED ON RECEIVE FLAG = @,
1234 2922 HALT23 /RECEIVE FLAG NOT SET OR SET T0O LATE
/QR KSF FAILED To SK!P,
1235 2045 HALT24 /RECEIVE FLAG FAILED TO SET OR SET T0O LaTe,
1236 2215 HALT25 /TPK FAILED TO SET TRANSMIT FLAG,
1237 2231 HALT26 /TRANSMIT PLAG SET TOO SOQN,
1240 2246 HALT27 /TRANSMIT PLAG SET TOO LATE OR DD NOY SETY,
1241 22%6 HALT28 /TCF FAILED TO CLEAR TRANSMIT AND/OR

/BREAK FLAGS,,
//BINARY GOUNT PATTERN FAILURES//

1242 2442 HALT29 /INCORRECT DATA DISPLAYED N AC,
1243 244¢ HALT3D /CORRECT DATA DISPLAYED IN AC,
1244 2586 HALTSY /INCORRECT DATA DISPLAYED IN AC,
1245 25431 HALT32 /CORRECT DATA DISPLAYED IN AC,

//STATUS TEST ERRQRS//
1246 2634 HALT33 /OVERRUN ERROR D!ID NOT OCCUR,
1247 2642 HALT34 /BIT @ FAILED T0 GO TO & ONE ON OVERRUN ERROR,
1252 2749 HAL T35 /PARITY ERROR, FAJLING STATUS BIT AND DATA WORB TO AC,
1281 2720 HALT36 /QVERRUN ERROR, FAILING STATYUS BIT AND DATA WORD YO AC,
1252 2730 HALT3? /FRAMEING ERROR, FAILING STATUS BIT AND DATA WBRD Y0 AC,
1253 2740 HALT3S /ERROR BIT (AC2) 3 1,

ooy »00014
o1 5402 JMP 1 RETURN
2902 a2 RETURN, @

//DELAY RQUTINE FOR ALL BAUD RATES//
2020 20
2p20 foaR DELLAY, 2
@21 7300 CLA CLL
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2g22
2g23
Zp24
2225
2926
2g27
2932
29331
2232
2a33
o34
2235
2236
2p37
2p4p
o4y
2pe2

2043
Poes
2045
Po4s
2047
20%0
] 1}
op82

2033
o094
Pes3
20%6
P57
2060
2osy
L1 Y

0063
0os4
Pges
266
o087
2270
po74
ag72

2073

5

1124
3125
1126
3127
2427
5026
7220
7208
7220
7209
2125
7610
5420
2429
0429
2920
5024

11T
7200
1146
1177
3140
1540
3132
5443

3890
3006
3044
3g22
30392
3036
3p44
3852

3060
3066
3874
3102
3140
3116
3124
3132

2600
2604

DELO0P,

COUNT,

ONBAUD,

LO0BAUD,

XXKCF ,
XXKSF,

74D
0CA

TAD

3CA

152

JNP

CLA

CLA

CLA

cLA

152

SKP CLA
JMP
AND 1
AND
AND

JMP

2

CLA
TAD
TAD
ocA
TAD !
DCA
JNP 1

ONiiD
ON{34
ONi52
ON309
ON622
ONi2gg
ONL8P0
ON24p0

Loiip
LOL34
L0L52
L0320
Lo6op
L01200
L0i8op
L02400

XKCF
XKSF

NIELAY
DELAYN
CONL22
uSg2z
uSy22
1 4

DELAYN

DELLAY
DELLAY
DELLAY
DELLAY
DELOOP

BAUDNO
(TSTaL
TEMPY
TEMPY
TSTCNY
COUN?

PALLZ V14l 22eMAYe72 13157  PAGE 1w3

//RQUTINE YO SETUP COUNTER FOR TESY LOOPS//

//PQINTER POR EXACT BAUD RATE YABLES//

//POINTER POR LOW END VALUE BAUD RATE TABLES//

//POINTERS FOR 10T SUBRQUTINES//

)
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2275
2276
2277
2120
2171
2102
2103
2104
2i1e5
21026
2107

2110
2111
2112
2113
A144
2145
8146
2147
2120
2121
9122
2123

2124
2125
2126
2127
8132
2134
2132
2133
2134
2135
2136
2137
2140
2141
2142
2143
0144
2145
2146

3220
2221

£612
2616
2622
2626
7632
z636
2644
2650
2654
1 1Y
0666

1000
1040
1046
1024
1034
1044
10%90
1062
1070
1074
1184
1116

opep
(21.1"]
7754
2009
0209
2009
0020
agep
¢o00
1233
v622
2080
oopR
eoep
epee
egop
0312
2332
Ly 11

ggen
73082
6087

1

13

XXKCC,
XXKRS,
XXK]E,
XXKRS,
XXSPF,
XXTSF,
XXTCF,
XXTPC,
XXSP1,
XXTLS,
XXTPK‘

XSETLA,
XSET18,
XSETLC,
XSET24
XSET28B,
XSET3A,
XSET38,
XSET3IC,;
XSET3D,
XSET4A,
XSET5A,
XSET7A,

NQELAY,
DELAYN,
CON1ig®2,
using,
GETBAK,
NXTST,
TSTCONT,
XMTCH,
B]TMSK,
RP418,
RP28,
HOLDY,
TEMPY,
TNOW,
TOLD,
TLAST,
XFAIL,
XSCOPE,

XKCC
XKRS
XKI1E
XKRB
XSPF
XTSF
XYCF
XTPC
XS§P1
XTLS
XTPK

SETTLA
SETT18
SETTLC
SETT2A
SETT28
SETTIA
SETTIS
SETT3C
SETT3D
SETT4A
SETTSA
SETT7A

ICRCBCRCRCRCN BN
N
»

BAYOND, 2

*200
BEGIN,

cLA CLL
CAF

PALL1OD

(
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//LINKS FQR ERRQR WALT ROYTINES//

//CONSTANTS AND WQRK LOCATIONS//
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2222
223
2224
2225

2226
227
2212
2l
2212
213
2244
€215
2216
B217
22282
2221
2222
2223
B224
2225
g226
B227
B230@
8234
gese
2233
2234
2235
B2sé

2237
8240
B241
2242
2243
2244
2245
2246
2247

22%2
22%1
gesz
2253
2254
2255
22%6
22%7
2260
2261
2262
2263

BUFFERED ASYNCHRONOVS

7422
a777!
74322
7624

3134
7402
4259
1146
1376
3140
1540
1275
3L40
15492
3277
1277
1277
3301
1146
1375
3142
1540
1875
31402
15492
3320
1276
1374
3837

ogee
1209
1200
14002
1600
2000
2209
2420
2620

2220
7300
76404
3274
1274
2773
33146
1274
7012
7040
2773
3275

TEST,

DECODE,

HLT
JMS
HLT
LAS

DCA
HLT
JMS
TAD
TAD
DCA
TAD |
TAD
DCA
TAD 1!
0CA
TAD
TAD
OCA
TAD
TAD
DCA
TAD |
TAD
DCA
TAD 1
0CA
TAD
TAD
0cA

)

TST1
TSTY
TST2
TST3
TST4
TSTS
TST6
577

/
CLA CLL
LAS
DCA
TAD
AND
DCA
TAD
RTR
RAR
AND
DCA

INTERFACE  PA10D

SET!OY

BITMSK

DECODE
BAUDNO
(ONBAUD
TEMPY
TEMPY
BITNO
TEMPY
TEMPY
ONRATE
ONRATE
ONRATE
DOUBLE
BAUDND
(LOBAUD
TEMPL
TEMPY
BITNO
TEMPY
TEMPY
LORATE
TESTNO
(JMP ] TESTe1
TESY

SWITCH
SWiTCH
MASK?7

BAUONO
SWI{TCH

MASK?
BITND

viey 22eMAYe7?2 13157

/GET SWITCWES FOR 10T/S,
/GET SWITCHES 70 DETERMINE
/NUMBER OF DATA BIYS PER WORD,

/CHECK SW]TCH SETTINGS'

/GET SETTING OF SWIS 9,12,11,
/ADD POINTER OF BAUD TABLE,
/SAVE NEW POINTER,

/GET BAUD RATE TWRU POINTER,
/ADD BIT SIZE OF CHARACTER,
/SAVE FINAL POINTER,

/P1CKeUP BAUD RATE CONSTANT
/SAVE 1T,

/00UBLE RATE'
/SAVE DOUBLE BAUD RATE CONSTANT,

/SETUP

/LOWER BAUD LIMIT,
/GET SETTING QF SW!S 1,2,3,
/10 DETERMINE TEST To BE RUN,

/TRANSMIT CONTROL LOGIC TEST,
/TRANSMIT TIMING TEST,
/RECEIVE CONTROL LOGIC TEST,
/RECEIVE TIMING TEST,

/BREAK TESY,

/DATA TEST, _
/STATYS REBISTER TEST,

/ROVUTINE TO CHECK ALL SWITCHES

/SAVE BAUD RATE SELECTED,

/SAVE NO, OF BITS PER DATA WORD,

PAGE 1e5
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//KLBF DOUBLE SUFFERED ASYNCWRONOUS INTERFACE

2264
2265
2266
2247
2270
2274
2272
2273

D274
0275
2276
2277
e300
301

8302
p3a3
0304
2305
2306
e3e7
2310
2311

2312
2313
2314
2315
B316
8317
2320
2321
2322
2323
2324
R325
8326
2327
B330
2334

2332
2333
2334
2335
2336
2337
8340
341

1274
7812
7912
7912
7012
2773
3276
5650

2000
2000
o000
2oop
2oop
211

7000
7000
7000
6300
6000
5000
4900
3009

2000
7344
1342
3142
1372
3540
1742
3430
2342
1742
3431
7604
2371
7650
5330
5331

LLET)
4506
4474
7410
5344
7300
1442
4506

’

SWITCH,
BITNO,

TESTNO,
ONRATE,
LORATE,
DOUBLE,

TSYBL,

FAIL,

SCOPE,

TAD SWITCH
RTR

RYR

RTR

RYR

AND MASK?
DCA TESTNO
JMP DECODE
2

4

4

[}

z

2

«1000

10020

«1000

13500

-2000

=3200

«4000

«5000

2

CLA CLL CMA RAL
TAD FAIL
DCA TEMPY
TAD (7202
OCA ! TEMPY
TAD ! FASL
DCA GETBAK
152 FAIL
TAD |} FALL
DCA NX?ST
LAS

AND (4020
SNA CLA

JMP ] GEYBAK
JMP 1 NXTST

4
UTLS

UKSF

SKP

JMP RCVD
CLA CLl

TAD TOLD
UTLS

PALLD

( (

Vil 22eMAY?2 13157 PAGE 1e6

/SAYE TEST SELECTED,

/TABLE OF YESY COUNTER VALUES,

//ERRORSCOPE LOOP ROYTINE (FOR TSTL THRYU 7ST5, AND TST7A)//

//ERROR=SCOPE [0OP ROUTINE FOR TST& AND TS?7B//



//KLBF DOUBLE BUFFERED ASYNCKRONOUS INTERFACE PALLD vial 22eMAY=?2 13157 PAGE 1e7

e342 7200 CiLA
2343 5334 JMP SCOPE+2
0344 4522 RCVD,  UKRB
2345 7604 LAS
2346 2371 AND (4000
0347 7650 SNA CLA
0350 5334 JHP SCOPE+?
2351 5205 JMP BEGIN®5
8371 4200
2372 7000
8373 0466
2374 5649
2375 2063
9376 0053
2377 0400
0400 PAGE

/ROUTINE To SETUP 10T COMMANDS FROM SWITCHKES/
2400 02000 SETloY, 2

P43y 7604 LAS

24p2 3149 DCA TENPY
2403 1142 TAD TEMPY
24024 0377 AND (77020
2405 7012 RTR

2406 7049 RAR

D497 3279 DCA RCVIOT
2410 1279 TAD RCYIOT
P41l 1376 TAD (éo00
2432 3775/ © DCA RKEF
2443 1270 TAD RCVIOT
2434 1374 TAD (6001
2eL5 3773/ 0CA RKSF
0416 1270 TAD RCVIOT
0447 1372 TAD (4202
g420 377y DCA RKGC
2421 1270 TAD RCVIOT
2422 1372 TAD (6004
423 3747/ DCA RKRS
0424 1270 TAD RCVIOT
0425 1366 TAD (6005
2426 3765/ DCA RKIE
0427 1279 TAD RCVIOT
2430 1364 TAD {6006
0431 37637 DCA RKRB
@432 7400 cLL

2433 1140 TAD TEMPL
2434 2362 AND (ea77
2435 7006 RTL

2436 7004 RA|

2437 3267 DCA XMYI0T
0442 1247 TAD XMT10Y
2443 1376 TAD (6000
0442 3761 DCA RSPF

0343 1267 TAD XMTIO0Y )



(

//KLBF DOUBLE SUFFERED ASYNCHRONOUS INTERFACE

2444
2445
2446
2447
2482
2481
2482
2453
P4%4
2455
2456
2457
2460
LXTY
0462
2463
0464
2465

2466
2447
02470
p5%2
2533
8554
9555
2556
8537
2560
0564
2562
2363
2564
2565
2566
2567
2579
2571
2572
2573
2574
2575
0576
8577

2620
262y
2602
2603

2604

1374
3762/
1267
1372
357!
1367
1379
3756
1267
1366
3755/
1267
1364
3754/
1267
1333
3752/
56289

2987
opee
111
2667
6087
2663
0635
2654
2645
3637
2633
2877
a627
6986
2623
6985
2647
004
2643
6002
0605
6001
2601
6000
7700
2600

20029
epeo
5600
74022

2020

MASKY,

TAD
nCA
TAD
TAD
0CA
74D
TAD
DCA
TAD
TAD
DCA
TAD
TAD
0CA
TAD
TAD
ocA
JMP 1

7

XMTIOY, ©
REVIOT, 2

XKCF,
RKCF,

XXSF,

PAGE

e

)

JMP 1
ML T

)

(62321
RYSF
XMY107
(6202
RTEF
XMYT10Y
(6224
RYPC
XMT107
(6025
RSP
XMT10T
(6206
RTLS
XMt107
(4007
RYPK
SETIOT

XKCF

(

PALLD vVidy 22eMAYe7?2

//10T SUBROBUTINES/?

/CLEAR RECEIVE FLAS,

13457

PAGE 1-8



//KLBF DCUBLE BUFFERED ASYNCWRONOUS INYERFACE Paile viey 22aMAYe?72 13157 PAGE 19

2625 2000 RKSF, ) /SKIP ON RECEIVE FLASG,
2626 7440 SKP

2627 2234 [S2 XKSF

2619 5624 JMP 1 XKSF

2611 74022 HLT

2612 2020 XKCC, 2

2613 0gep RKCC, 2 /CLEAR RECEIVE FLAG AND AC,
2614 5642 JMP 1 XKGC

2615 7422 HLT

2616 0000 XKRS, @

2617 2000 RKRS, g /INPUT DATA BUFFER V AC4=~4y TO AC#e1y)
2620 5646 JMP 1 XKRS

2621 7402 KLY

2622 0000 XK1E, @

2623 0000 RKIE, @ /DATA 11 TO INTERRUPT ENABLE,
0624 5622 JMP 1 XKIE /DATA 42 T0 STATUS WORD ENABLE,
0625 7402 HLT

2626 0202 XKRB, O

8627 02089 RKRB, @ /CLEAR AC AND RECEIVE PLAG,
0638 5626 JMP 1 XKRB /INPUT DATA BUFFER TO AC4wmil,
2631 7402 HLT

2632 02000 X§PF, @

2633 00020 RSPF, 8 /SET TRANSMIT FLAG'

2634 5632 JMP ] XSPF

633 7402 KLY

$636 0980 XI8F, @ )

2637 2000 RTSF, o /SKIP ON TRANSMIT FLAG'

642 74410 SKP

0641 2236 182 XTSF

2642 5636 JMP 1 XTSF

0643 7422 HLT

2644 0000 XTCF, @

2645 0000 RTCF, O /CLEAR TRANSMIT FLAG,

0646 5644 JMP 1 XYeF

2647 7402 KL T

26%2 2000 XTPC, @

P&%1 0200 RTPC, 0 /AC4eiy TO QUTPUT DATA BUFFER
2682 5650 JMP 1 XTPC /TRANSMIT, SEY TRANSMIT FLAG WMEN DONE|
2653 7482 HLT

06%4 2000 XSPl, @

8655 02000 RSP, 0 /SKIP ON INTERRUPT REQUES? SET,
2656 7440 SKP

2657 2254 152 XSP]

0660 5654 JMP 1 xSPl

"361 7422 HLT )



(

//KL8F DOUBLE BUFFERED ASYNCHWRONOUS INTERFACE

2662
2663
2664
2665

666
2667
2672
2674

1g09
1004
10022
1083
1004
1005
1006
1007

1010
1p1l
ip12
1043
1914
1215

1016
g1y
1028
ip21
1p22
1923

1024
igas
1p26
ip27
1230
1931
1032
1033

1034
1935
1936
1837
1040
1941

2000
2000
5662
7402

002
2000
5666
7402

i0oe

gpep
1377
3776/
1377
3775¢
1377
3774/
5600

2gep
1377
3773/
1377
3772
Sé10

ogeo
1377
3774
1377
3779
5616

2000
1377
3767
1377
3766
1377
3765/
5624

2000
1377
3764¢
1377
3763/
1377

XTLS,
RILS,

XTPK,
RTPK,

SETTLA,

SETT18,

SETTLC,

SETT2A,

SETT28,

JMP
HLT

JMP
HLT

PAGE

TAD
BCA
TAD
DCA
TAD
BCA
JMP

TAD
0CA
TAD
0CA
JMP

TAD
0CA
TAD
0CA
JMP

TAD
DCA
TAD
DCA
TAD
DCA
JMP

TAD
DCA
TAD
DCA
TAD

XTLS

XTPK

(7402
HALT
(74022
HALTZ
(7402
HALTS
SETTIA

(7402
HALT4
(7402
HALTS
SETTiB

(7402
HALTS
(7422
HALT?
SETTLC

(7402
HALTS
(7402
HALTS
(7402
HALT10
SETT2A

(7402
HALT11
(7402
HALT12
(74022

PALLE

(

viel 22eMAYw72 13157 PAGE 1e18

/CLEAR TRANSMIT FLAG,
/AS4<11 TO OUTPUT DATA BUFFER,
/TRANSMIT, SEY TRANSMIT FLAG WHENDONE,

/GENERATE BREAK,

//ROUTINES TO SETUP ERRQR WALT LOCATIONS//



¢//KLBF DOUBLE BUFFERED ASYNCWRONOUS

1042
1243

1044
1245
1246
1947

1950
1951
1g%2
1033
1954
1255
1056
10%7
1069
1061

1062
1063
1064
1065
1066
1067

1970
1071
ig72
1973

1274
1275
1076
1077
iice
1104
1102
1103

1104
1125
1106
1127
1140
1111
1112
1143
1114
11145

1116

1#57

37621
5634

coep
1377
3761’
5644

opop
1377
3760/
1377
3757/
1377
3756/
1377
3755/
5650

egee
1377
3754/
1377
3783/
5662

oene
1377
3792/
5670

poge
1377
3754
1377
3750/
1377
3747/
5674

2000
1377
37461
1377
3745/
1377
3744
1377
3743/
5704

2000
1377

StTT24,

SEYT3B,

SETT3C,

SETTIO,

SETT4A,

SETTSA,

SETTIA,

0CA
JMP

2

TAD
DCA
JMP

2

TAD
DCA
TAD
DCA
TAD
DCA
TAD
DCA
JMP

TAD
DCA
TAD
0CA
JNP

TAD
DCA
JMP

TAD
DCA
TAD
0CA
TAD
DCA
JMP

TAD
DCA
TAD
DCA
TAD
DCA
TAD
DCA
JMP

TAD

INTERFACE PAL1O vidl 22eMAY=72 13157 PAGE 1=114

HALT13
! SETT2B

(7402
HALTL4
! SETTSA

(7482
HALT15
(7422
HALTL6
(7422
HALTL?
(7422
HALT18
] SETT3B

(7422
HALTL9
(7402
HALT20
! SETTIC

(7402
HALT21
I SE?TT3ID

(7422
HALTR22
(7422
HALT23
(7402
HALTZ24
1  SETT4A

(7402
HALT25
(7422
HALT26
(7402
HALT27
(7402
HALT28
! SETTSA

(7422



( (

//XL8F DOUBLE BUFFERED ASYNCHRONOUS INTERFACE  PAL12 vidl 22eMAY=72 13157 PAGE 112

11280 3742 oCaA HALT33
1121 1377 TAD (7402
1122 3743/ DeA HALT34
1123 574¢ JMP | SETT7A

1141 2642
1142 2631
1143 2256
1144 2246
1145 2233
1146 2245
1147 2045
115990 2022
11%1 2042
1182 1744
1153 1745
1154 1703
1155 1665
1156 165%¢
1197 1643
1160 1634
1161 1606
1162 1513
1163 1473
1164 1463
1165 1434
1166 1424
1167 1443
1178 13ip
1174 1374
1172 12%¢6
1178 1342
1174 1226
1175 4216
1176 1287
1177 7492
1290 PAGE

//TSTLeBASIC TEST QF TRANSMIT LOGIC//

/1ST1ACHECKS THE ABILITY OFe
/SPF Y0 SET THE TRANSMIT FLAG,

/TSF Y0 SKIP ON TRANSMIT FLAG,

/CAF Y0 CLEAR YRANSMIT FLAG,

/TCF T0 CLEAR TRANSMIT FLAG,

/TSF TO NOT SKIP ON TRANSMIT FLAG EGUAL TO ZERO,

1200 4043 T§TL,  SETCNT /SETUP TEST LOOP COUNTER
1201 4549 SET1A /SETUP HALT LOQCAT]ONS,
1202 7309 TST1A, CLA CLL

1203 45p USPF /SET TRANSMIT FLAG'

1204 4502 UTSF /FLAG SETY 9

1285 7619 SKP ClLa



//KLBF DOUBLE BUFFERED ASYNCWRONOUS INTERFACE

1226
1227
1212
1211
1212
1213
1214
1245
1216
1217
1229
1221
1222
1223
1224
1225
1226
1227
1230
1234
1232
1233

1234
1235
1236
1237
1240
1244
1242
1243
1244
1245
1246
1247
1230
1281
- 1292
1253
125%4
1255
1256
1257
1260
1261
1262
1263

5213
7432
4544
1282
1222
6227
4522
5222
7482
4544
1202
1222
4591
4503
4522
5232
7402
4544
1222
1234
2432
5202

4043
4311
7300
6007
4505
5246
7482
4544
1236
1246
7300
égay
1377
3002
4501
62031
7000
6002
7402
4544
1246
1264
2132
5236

HALTY,

HALT2,

TST148,

HALTS,

PALLD

HLT

ERROR

TST1A
TST14AB

CAF

UYSF

JMP ]
HLT

ERROR

TST1A
TSTLAB

USPF

UTCF

UTSF

JMP 1
HLY

ERROR
TST14AB
TST1Bw=2

§1S2 TSTCNT
JMP TST1A

vidl 22«MAYe 72 13157 PAGE 1e1?%
/YES, CONTINUE TEST,

/NO, SPF QR TSF FAILED,

/SCOPE LOQP, PRESS CONTINUE TO ENTER,
/LOOP ADDRESS,

/NEXT YEST/,

/CLEAR FLAS,

/FLAG CLEARED?

/YES, CONTINUE TEST?,

/NO, CAF OR TSF FAILED'

/SCOPE LOQOP, PRESS CONTINUE TO ENTER,
/LO0P ADDRESS,

/NEXT TESY'

/SET TRANSMIY PLAG'

/CLEAR TRANSMIY FLAG,

/FLAG CLEARED?

/YES, CONTINUE TES?Y,

/NO, TCF QR TSP FAILED'

/SCOPE _O00P, PRESS CONTINUE TO ENTER,
/L00P ADDRESS,

/NEXT YEST,

/TEST LOOP COUNTER,

/L00P,

/TST1BeCHECKS THAT NO OTHER DEVICE WILL CAUSE AN INTERRUP?,
/AND TWAT TRANBMIT FLAG WILL CAUSE AN INTERRUPY,

8718,

HALT4,

TSTiEB,

HALTS,

INTOK,

SETCNT

SETiB

CLA CLL

CAF

use!

JMP o8
HLT

ERROR

TST48B

TSTiB8

ChA CLL

CAF

TAD (INTOK
DCA RETURN
USPF

ION

NOP

10F

HLT

ERROR

TSTiBB

TSTiCe2

152 TSTCNY
JMP TS?18

/SETUP TESY _LOOP COUNTER,
/SETUP WALY LOCATIONS,

/CLEAR ALL FLAGS' .

/SKIP ON INTERRUPY REQUESY,

/NO INTERRUPT, CONTINUE, _
/1LLEGAL INTERRUPY, CAF OR SP FAILED,
/SCOPE LOOP, PRESS CONTINUE TO ENTER,
/LO0P ADDRESS),

/NEXT YEST',

/CGLEAR ALL FLASS'

/GET RETURN ADDRESS,

/SAVE IT,

/SET TRANSMIT PLAG'

/TURN INTERRUPT ON',

JWALT,

/TURN INTERRUPT OFF,

/FALLED) INTERRUPY DID NOT OCCUYR,
/SCOPE LOQP, PRESS CONTINUE TO ENTER,
/L00P ADDRESS,

/NEXT YESY'

/YEST LOOP COUNTER',

/L00P,

/T1ST1CeCHECKS THAY SP] WILL SKIP ON INYERRUPT REQUEST
/AND THAT INTERRUPY ENABLE ALONE WILL NOT GAUSE AN INTERRUPT,

)



( (

//KLBF DOUBLE BUFFERED ASYNCWRONOUS INTERFACE  PAL1Z  viel 22eMAY=72 13157  PAGE 1eid
1264 4043 SETCNT /SETUP TESY _00OP COUNTER,
1265 4512 SET1C /SETUP HALY LOCATIONS,
1266 7320 TSTLiC, CLA Chkl
1267 4927 CAF /CLEAR ALL FLAGS'
1279 4531 USPF /SET TRANSMIT FLAG'
1271 4505 UsP1 /SKIP ON INTERRUPY REQUESY SET,
1272 74492 SKP
1273 53092 JMP 5 /INTERRUPT REQ, SET, CONTINUE,
1274 7422 HALTE, HLT /SP] FAILED OR INT, REOG, NOT SET,
1275 4544 ERROR /SCOPE (OQP, PRESS CONTINUE TO ENTER,
1276 1266 TSTLC /L00P ADDRESS,
1277 1320 TSTLCB /NEXT TESY!,
13090 7309 TSTICB, CLA CLi
1301 1376 TAD (HALT? /GET RETURN ADDRESS,
1302 30082 DCA RETURN /SETUP RETURN,
1303 6007 CAF /CLEAR ALL FLAGS'
1304 60031 10N /INTERRUPT ON,
1305 7009 NOP /NALT
1306 6002 [0F /INTERRUYPT OFF
1307 5344 JMP , 5 /NO INTERRUPT, CONTINUE,
1310 7402 NHALT?, KLT /1LLEGAL INTERRUPY'
1341 4544 ERROR /3COPE LOQP PRESS CONTINUE TO ENTER,
1312 1300 TSTiCH /LO0P ADDRESS),
1313 1346 CHECKY /NEXT TEST
1314 2132 152 TSTCNY /TEST LOOP COUNTER'
1315 5266 JMP TS?1C /L00P,
1316 7200 CHECKL, CLA
1347 1375 TAD (4 /L0AD CURRENT TES?
1320 7424 MQL /NUMBER INTO MO REBISTER,
1324 174y TAD TESTNO /ARE ALL TESTS BEING RUN?
1322 7648 SZA ChA /YES, GO T® NEXT TEST,
1323 5200 JMP TSt1An2 /NO, CONTINUE CURRENT TES?,
1324 5773/ JMP 7St2 /NXT TEST,
1373 14902
1374 0276
1375 POy
1376 13492
1377 1262
1409 PAGE

//TST2eTRANSM]Y TIMING TEST//

/TST2A=CHECKS TYHE ABILITY OF=~
/TPC TO SET THE TRANSMIT FLAG,
/TLS Y0 CLEAR THE TRANSMIT FLAG,
/TLS 70 SET THE TRANSM]T FLAG,

1400 4p43 TST2, SETCNT /SETUP TEST LOOP COUNTER,
1481 4513 SET2A /SETUP MALT LOCATIONS,

1402 7300 TST2A, CLA CLL
1493 1777/ TAD DOUBLE /SET DELAY ROUTINE TO DELAY TWICE AS



//KLBF DOUBLE BUFFEREQD ASYNCHRONOUS INTERFACE PALLD Vidy 22eMAYw72 13157 PAGE 1#15

1424 3324 DCA NDELAY /LONG AS TIME NEEDFD,

1425 4523 yTCcF /CLEAR TRANSMIT FLAG,

1426 4524 uTPC /TRANSMIT

1427 4922 DELAY /DELAY TWICE MAX TIME,

1412 4522 UTSF /FLAG SET?

1411 7442 SKP

1412 5217 JMP  *5 /YES, CONTINUE,

1413 7422 HALT8, HLT /NO, TPC FAJLED YO SEY FLASG,

1414 4544 ERROR /SCOPE LOOP, PRESS CONTINUE TO ENTER,
1415 1402 TST2A /LOOP ADDRESS,

1416 1447 TST2AB /NEXT YEST,

1417 7300 TST24B, CLA CLL

1420 4501 USPF /SET TRANSMIT FLAG,

1421 4506 UTLS /CLEAR AND SEY TRANSMIY FLAG,

1422 4582 UYSF /TRANSMIT PLAG CLEAR?

1423 5232 JMP ' *8 /YES: CONTINUE

1424 7402 HALT®, HLT /NO, TLS PAILED TQ CLEAR FLAG

1425 4544 ERROR /SCOPE LOOP, PRESS CONTINUE 76 ENTER,
1426 1447 TST2AB /LO0P ADDRESS),

1427 1442 TST2Be2 /NEXT TEST'

1430 4929 DELAY /QELAY TW]GE MAX TINME,

1431 4322 UTSF /TRANSMIY PLAG SETY

1432 7410 SKP

1433 52402 JMP K1) /YES), CGONTINUE'

1434 7402 HALTL8, HLT /NQ, TLS FAILED Y0 SEY FLAG,

1435 4544 ERROR /SCOPE LOOP, PRESS CONTINUE TO ENTER,
1436 1447 TST2AB /LOOP ADDRESS),

1437 1442 TST28e2 /NEXT YEST',

1440 2132 182 TSTCNT /TEST L 0OP COUNTER)

1441 5202 JMP TS24 /L00P,

/78728 = CHECKE THAT TWHE TRANSMIT FLAG SETS WITHIN
/THE PROPER TIME FOR THWE BAUD RATE SELECTED,

1442 4043 SETCNT /SETUP TEST (DOP COUNTER,

1443 4514 SET28 /SETUP HALY LOCATIONS)

1444 7300 T§T28, CLA CLL

1445 1776/ TAD LORATE /SET DELAY YO LOWER BAUD LIMIT,
14486 3324 DCA NDELAY

1447 4506 UTLS ZINITIALIZE TRANSMIT FLAG,

1452 4592 UTSF /FOR YPCOMING TIMING TEST,

14%1 52%¢ JMP T

1482 45096 UTLS

1483 4502 UTSF

1454 5253 JMP vo4

1455 4506 UTLS

1456 4929 DELAY /WALT,

1457 45p2 UTSF /FLAG STILL CLEAR?

1460 5265 JMP  ¢5 /YES, CONTINUE'

1461 74022 HALTLL, HWLT /NO, FLAG SET Y00 SOON'

1462 4544 ERRQOR /SCOPE LOOP, PRESS CONTINUE TO ENTER,
1463 1444 TST2B /L00P ADDRESS,

1464 1475 TST2B8B /NEXT TEST

‘)465 4920 DELAY /WALT A"~§IN. T0 INSURE THAT FLAG WILL SET,



( (

//KLBF DOUBLE BUFFERED ASYNCWRONOUS INTERFACE  PALLZ VA4l  22eMAY=72 13157  PAGE ie16
1466 4582 UTSF /FLAG STILL CLEAR?
1467 7412 SKP
1470 5275 JMP 45 /NO, FLAG SET, CONTINUE,
1471 7482  HALT12, WLT /YES, TAKING T00 LONG T0 SET,
1472 4544 ERROR /SCOPE L00P, PRESS CONTINUE TO ENTER,
1473 1444 TST28 /L00P ADDRESS,
1474 1475 TST288 /NEXT YEST,
1475 7300  YST28B, CLA Cil
1476 1775¢ TAD ONRATE /SET DELAY ROUTINE TO WAIT THE
1477 3324 0CA NDELAY /EXACT TIME REQUIRED Y0 SET THE FLAG,
1500 4506 UTLS ZINITIALIZE TRANSMIT FLAG,
1501 4502 UTSF /FOR UPCOMING TIMING TEST,
1502 5303 JMP ¥
1503 4508 uTLs
1504 4582 UTSF
1585 5304 JMP T
1506 4506 utLs /TRANSMIT
1507 4820 DELAY IWALY
1510 4582 UTSF /18 FLAG SET?
1511 7419 SKP
1512 5347 JMP ,¢5 /YES, CONTINUE,
1543 7482  HALTLS, WLT /N0, TLS FAILED OR FLAG IS BEING SET 100 LATE,
1514 4544 ERROR /SCOPE LOOP, PRESS CONTINUE TO ENTER
1515 1475 TST288 /L00P AQDRESS
1516 1523 CHECKZ /NEXT YEST
1547 2132 152 TSTCNY /TEST LOOP COUNTER
1520 5244 JMP TS?28 /L00P,
1521 7200  CHWECK2, CLA
1522 1374 TAD (2 /L0AD GURRENT TES?
1523 7421 MOL /NUMBER INTO MO REGISTER,
1524 177%/ TAD TESTND /ARE ALL TESTS BEJNG RUN?
1525 7640 SZA CLa /YES, GO 18 NEXT tESTY,
1526 5200 JMP TS12As2 /NO, CONTINUE CURRENT TES?
1527 5772/ JMP 1513 /NXT TEST,
1572 1620
1573 2276
1574 2082
1575 09277
1576 2300
1577 8321 '
1600 PAGE

//7ST3 = BASIC TESTY OF REGEIVE LOG]C//
/TST3A = CHECKS THE ABILITY OF KCC TO CLEAR THE AG',

1600 4043 TSTS, SETCNT /SETUP LOOP COUNTER,
1681 4545 SET3A /SETUP WALT LOCATIONS,
1682 724p TST3A, CLA CMaA /SET AC=7777

1683 4475 UKCC /CLEAR AC

1604 7459 SNA /15 AC CLEAR?

16085 5212 JMP ] /YES, CONTINUE



//KLBF DOUYBLE BUFFERED ASYNCWRONOUS INYERFACE

1626
1627
161¢
1611
1612
1613

1614
1615
1616
1647
1620
1621
1622
1623
1624
1625
1626
1627
1630
1634
1632
1633
1634
1635
1636
1637
1640
16431
1642
1643
1644
1645
1646

1647
1659
1651
1652
1653
1654
1655
1656
1657
16492
1661
1662
1663

i;éd

7422
4544
1622
1614
2332
5202

4043
4546
7300
1777/
3124
6007
4586
4502
5223
4396
4029
4502
5227
4474
7440
5840
7402
4544
1646
1647
4475
4474
5247
7482
4544
1646
1647

7300
4475
4506
4020
4474
7410
5262
7402
4544
1647
1673
4473
4474
5274

HALT14,

/TST3B = CHECKS

/TLS 10
JKSF T0
/KCF 10
/KCC 10
/KSF 10

TSY3IB,

HALT415,

HALT16,

TST38B,

HALTL7,

ML T
ERROR
TST3A
TST3Be2

182 TSTCNT
JMP TST3A

PALLE

THE ABILITY OFe

SET THE RECEIVE FLAG)
SKIP ON RECEIVE FLAG EGUAL TO ONE,
CLEAR RECEIVE FLAG)
CLEAR RECEIVE FLAG,
NOT SKIP ON RECEIVE FLAG EQUAL TO ZEROD,

SETCN]
SET3B
CLA CLL

TAD DOUBLE
DCA NDELAY

CAF
UTLS
VISF
JMP
UTLS
DELAY
UTSF
JMP 1ol
UKSF

SKP

JMP 5
HLT

ERROR

TST3B
TST388

UKCC

UKSF

JMP ' ¥5
HLY

ERROR

TST3B
TST3IBB

CLA CLL
uKee

UTLS

DELAY

UKSF

SKP

JMP 15
HLT

ERROR
757388
TST3Ce2
UKCF

UKSF

JMP , 5

[ ]
s

Viel 22eMAYe72 13157
/NO KCC FAILED

/SCOPE OCP, PRESS CONTINUE TO ENTER,
/LOCP ADDRESS,

/NEXT YEST'

/YEST L0OP COUNTER'

/L00P,

/SETUP TESY COUNTER,
/SETUP HALY LOCATIONS,

/SET DELAY ROUTINE TO DELAY TWICE AS
/LONG AS TIME NEEDED
/CLEAR ALL FLAGS’

/TRANSM]T
/DELAY TWIEE MAX TIME',

JTRANSMIT PLAG SET?

/WAIT FOR 1T

/NOW RECEIVE FLAG SHOULD ALSO BE SET,

/RECEIVE FLAG SET, CONTINVE,

/RECEJVE PLAG OR KSF FAILED,

/SCOPE LOOP, PRESS CONTINUE TO ENTER,
/L00P ADDRESS

/NEXT TESTY

/QLEAR RECEIVE FLAS,

/SKIP ON RECEIVE PLAGHEY,

/RECEIVE FLAG CLEAR CONTINUE,

/KCC OR KSF FAILED'

/SCOPE LOOP, PRESS CONTINUE TO ENTER,
/L00P ADDRESS]

/NEXT YESY'

/CLEAR RECBIVE FLAG,
/TRANSMIT,

/DELAY TWICE MAX TIME,
/SK1P ON RECEIVE FLAG,

/FLAG SET EONTINUE

/RECEJVE FLAG OR KSF FAILED,

/SCOPE _OQ®™, PRESS CONTINUE TO ENTER,
/LOCP ADDRESS,

/NEXT YEST,

/CLEAR RECFIVE FLASG,

/RECEJVE FLAG CLEARED?

/YES, FQ;T!NUE

PAGE 1ei?



(

(

//KLBF DOUBLE BUFFERED ASYNCWRONOUS INTERFACE PAL1D vVidy 22eMAYe??2 13157 PAGE 1e18
1665 7402 ~ALT18, HLT /NO, KCF OF KSF FAILED
1666 4544 ERROR /SCOPE L0OP, PRESS CONTINUE TO ENTER,
1667 1647 TST3BB /LOOP ADDRESS,
1672 1673 TST3C=2 /NEXT YES?Y
1671 2132 152 TSTCNY /TEST LOOP COUNTER’,
1672 5216 JMP TST3B /L 00P,

1673
1674
1675
1676
1677
1700
1701
1702
1703
1704
1705
1706
1797
1740
1713
1712
1743
1744
1745
1716
1747
1720
i721
1722

1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1749
1741
1742

4043
4547
7309
6007
4477
4501
45085
5307
7402
4544
1675
1707
7201
4477
4504
4505
7440
5321
7482
4544
1787
1725
2132
5275

4043
4520
7300
épe?
1376
3pee
45006
4502
5332
4506
4020
4502
5336
4593
6901
7089

/TST3C = CHECKS THE ABILITY OFe
/X1E Y0 DJSABLE INTERRUPT ENABLE F/F,
/X1E YO ENABLE INTERRURT ENABLE F/F,

SETCNT /SETUP TESY LOOP COUNTER,
SET3C /SETUP HALT LOCAT]ONS,
TSY3C, CLA cLL
CAF /CLEAR ALL FLAGS, ENABLE INT, ENABLE F/F,
UKIE /DISABLE INTERRUPT ENABLE F/F,
USPF /SET TRANSMIT FLAG'
USP] /INTERRUPY REQUEST SET?
JMP 13 /N0, CONTINUVE,
HALT19, HLT /YES; KIE PAILED,
ERROR /3COPE LOQP, PRESS CONTINUE T0 ENTER,
TST3C /LOOP ADDRESS,
TST3CE /NEXT YEST'
TSTICB, CLA 1AL /AC1imy
UKIE /ENABLE INTERRUPT ENABLE P/F
USPF /SET TRANSMIT FLAG
USP] /INTERRUPT REQUEST SET?
SKP
JMP ,*5 /YES) CONTINUE
NALT28, HWLT /NQ, KIE FAILED,
ERROR /SCOPE LOOP, PRESS CONTINYE TO ENTER
TST3CB /L00P ADORESS),
TST3ID /NEXT TESY,
152 TSTCNT /TEST LOOP COUNT,
WMP TST3C /L00P,

/IST3D = CHECKS THAT THE RECEIVE FLAG WILL CAUSE AN INTERRUPT,

SETCNTY /SETUP LOOP COUNTER,
SET3D /SETUP HALT LOCAT]ONS'
TST3D, CLA CLL
CAF /CLEAR ALL FLAGS
TAD (RINTOK /GET RETURN ADDRESS,
DCA RETURN /SAVE 1T,
UTLS
UTSF
JMP 1ol
UTLS /TRANSMIT,
DELAY /DELAY TWICE MAX TIME,
UTSF /WAIT FOR YTRANSMIT FLAG, AT WHICH TIME
JMP yod /RECE]JVE FLAG SHOULD ALSO BE UP,
uTCcF /CLEAR TRANSMIY FLAG
1ON /TURN INTERRUPT ON/,
NOP JWALT
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L743 6922 10F /TURN INTERRUPTY OofF,
1744 7422 HALT21, HLT /FAILED, NO INTERRUPY
1745 4544 ERRQR /SCOPE LOOP, PRESS CONTINUE TO ENTER,
1746 1725 TST3D /LO0P ADDRESS,
1747 1752 CHECK3 /NEXT TEST,
1750 2132 RINTOK, 1SZ TSTCONT /TEST LOOP COUNT
17%1 5325 JMP TST3D /L00P,
1752 7209 CHRECK3, CLA
1783 1375 TAD (3 /L0AD CURRENT TEST
17%4 7423 MQL /NUMBER INTO MG REGISTER,
1755 1774¢ TAD TESTNC /ARE ALL TESTS BEING RUN?
1756 764¢ SZA CLA /YES, GO TO NEXT TEST,
1757 5200 JMP TST3Aw2 /NO, CONTINUE CURRENT TEST,
1762 5773 JMP TSt4 /NXT TEST,
1773 2000
1774 0276
1775 2003
1776 175¢
1777 @304
2gpe PAGE

//TST4 « RECEIVER TIMING TEST//

/TST4A = CHECKS THE ABILITY OF THE RECEJVER FLAG TO BE SET?,
/THAT 1T WILL NOT SET TOO SOON, AND THAT ]T WILL COME UP
/WITRIN THE TIME SPECIFIED BY THE BAUD RATE SELECTED,

280D 4243 TST4, SETCNT /SETUP TESY LOOP COUNTER,

2981 4521 SET4A /SETUP HALT LOCATIONS,

2p02 7300 TST4A, CLA CLL

2pey 1777 TAD LORATE /SET DELAY TO LOWER BAUD LIMIT,

2004 3124 DCA NDELAY

2805 4475 UKCC /CLEAR RECEIVE FLAS,

2026 4506 UTLS /TRANSMEIT,

2007 4022 DELAY /NALT,

2010 4474 UKSF /FLAG STILL CLEAR?

2011 5246 JMP 1 &8 /YES, CONTINUE,

2012 74022 HALT22, HLT /NO, FLLAG SET YOO SOON,

2013 4544 ERROR /SCOPE LOQP, PRESS CONTINUE TO ENTER,
2p14 2902 TST4A /LO0P ADDRESS)

2915 2026 TST4AB /NEXT YEST

2216 4p2p DELAY /WALIT AGAIN, Y0 INSURE FLAG WILL SET,
2017 4474 UKSF /FLAG STILL CLEAR?

2020 7440 SKP

2p21 5226 JMP ' *5 /NO, FLAG NOW A ONE, CONTINUE,

2p22 7482 HALT23, HLT /YES, TAKING TOO LONG TO SET,

2p23 4544 ERROR /SCOPE LOQP, PRESS CONTINUE TO ENTER,
2p24 2002 . TST4A /LO0P ADDRESS,

2025 2p26 TST4AB /NEXT TEST,

2026 7300 TST4AB, CLA CLL
2027 1776’ TAD ONRATE /SET DELAY ROUTINE TO WAIT THE
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2030 2124 DCA NDELAY /EXACY TIME REQUIRED Y0 SET THE FLAG,
2031 4506 uTLS
2232 45322 UTSF
2933 5232 JMP \ "1
2934 4506 UTLS
2035 4502 UYSF
2036 5235 JMP o4
2037 4475 ukee /CLEAR RECEIVE FLAS,

2049 4506 UTLS /TRANSMIT,
2041 4p29 DELAY /WALT,
2042 4474 UKSF /1S FLAG SET?
2043 7440 SKP
2044 5251 JMP 5 /YES, CONTINUE,
2045 7402 HALT24, HLT /NOy FLAG NOT SET OR SEY 700 LATE,
2046 4544 ERROR /SCOPE L0QP, PRESS CONTINYE TQ EN*ER}
2047 2926 TST4AB /L00P ADDRESS,
20%2 2253 CHECK4 /NEXT TEST',
20581 2132 152 TSTCNT /TEST LOOP COUNTER!
2952 5282 JMP TST4A /LO0P,
2053 7200 CHECK4, CLA
2054 1375 TAD (4 /LOAD CURRENY YES?
2055 7423 MOL /NUMBER INYO MO REGISTER,
20%6 1774 TAD TESTNO ZARE ALL TESTS BEING RUN?
2987 764p SZA CLA /YES, GO YO NEXT TEST,
2060 5200 JMP TST4Ae? /NO, CONTINUE CURRENT TgSTY,
2061 5YY3 JMP TS?S /NXT TEST,
2173 2200
2174 2276
2175 2994
2176 0277
2177 o300
2200 PAGE

//7S73 = BREAK TESt//

/TSTSA « CHECKS THE ABILITY OF UTPK TO GENERATE A BREAK,
/AND AFTER APPROXIMATELY 235 MILS YO SET TWE TRANSMIY FLAG,
/FLAG 1S ALSO CHECKED FOR SETTING TOO SOON AND T00 LATE,

2200 7300 7875, CLA CLL

2204 1377 TAD (o3 /SETUP TESY LOOP COUNTER,
2202 3132 0CA TSYCN?Y

2203 4522 SET54A /SETUP HALT LOCAT]ONS,
2204 7300 TST5A, CLA CLL

2205 1273 TAD HIBKCT /GET UPPER TIME LIMIT FOR TRANSMIT FLAG T0 SET,
2206 3124 DCA NDELAY /SAVE 17,

2207 4503 UTCF /CLEAR TRANSMIT FLAG,
2210 4597 UTPK /GENERATE BREAK,

2211 4920 DELAY /WALT,

2212 45p2 UTSF /TRANSMIT PLAG SET?

2213 74190 SKP

2214 5224 JMP 1¢5 /YES, CONTINUE,

2215 7402 HALT25, HLT /NO, UTPK FAILED TO SEY FLAG,
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2216
2217
2223
2224
2222
2223
2224
2225
2226
2227
2239
2231
2232
2233
2234

2235
2236
2237
2249
2243
2242
2243
2244
2245
2246
2247
22%0
2231
2232
2283
2254
2255
2256
22%7
2268
2264
2262
2263
2264
2265
2266
2267
2279
2271
2272

2273
2274
2275
2374
2375
2376

)

4544
2224
2221
7300
1274
3124
4503
4507
4220
4502
5235
7402
4544
2223
2235

7308
1275
3124
4303
4587
4g20
4502
7440
5252
7402
4544
2235
2282
4383
4p20
4302
5262
7402
4544
2235
2264
2132
5284
7320
1376
7421
1775/
7640
5302
5774/

i1pee
5060
2564
2400
0276
o005

TSTS5aAB,

HALT26,

TST5AC,

HALT27,

TST5AD,

HALT28,

CHECKS,

W]BKECT,
LOBKCT,
BRKCNTY,

ERROR
TST5A
TSTYSAB
CLA CLl
TAD

DCA
UTCF
UTPK
DELAY
UTSF
JMP

HLY
ERROR
TSTSAB
TST5AC

CLA CLL
TAD

DCA
uTCF
UTPK
DELAY
UTSF
SKP

JMP

LT
ERROR
YST5AG
TSTSAQ
UTCF
DELAY
uTSF
JMP

HLT
ERROR
TST5AC
CHECKS
152
JMP
CLA
TAD
ML
TAD
SZA
JMP
JMP

Cha

7000
=2720
5214

PALLD

LOBKCY
NDELAY

o*3

BRKCNT
NDELAY

13

TSTCNT
TST5A

(5
TESTNO

TST5Am2
TS16

Viey 22eMAYw72 13157
/SCOPE (00P, PRESS CONTINUE TO ENTER,

/LO0P ADDRESS,
/NEXT TYEST

/GET LOWER TIME LIMIT,
/SAVE 1T,

/CLEAR TRANSMIT FLAG,
/GENERATE BREAK,

/WALT,

/TRANSMIT PLAG SET?

/NO, CONTINUE,

/YES) FLAG SEY TOQ SOON,
/SCOPE LOQP, PRESS CONYINUE TQ ENTER,
/LOOP ADDRESS),

/NEXT TEST,

/SET DELAY ROUTINE TO WAIT THE
/EXACT TIME REQUIRED YO SET THE FLAG,
/CLEAR TRANSMIT FLAG,

/GENERATE BREAK,

/HALT,

/TRANSMIT PLAG SET?

/YES, CONTINUE'

/NO, FLAG NOT SET OR SET 700 LATE,
/SCOPE LOOR, PRESS CONTINUE TO ENTER,
/LOOP ADDRESS),

/NEXT TEST,

7CLEAR TRANSMIT AND BRK FLAGS,

/TRANSMIT PLAG SET?
/ND, CONTINUE,

/YES, TRANSMIT AND/OR BRK FLAG STILL SET,

/SCOPE LOQP, PRESS CONTINUE TQ ENTER,
/LOOP ADDRESS),

/NEXT YESY

/TEST LOOR COUNTER',

/LO0OP,

/LOAD CURRENT TEST

/NYMBER INTO MO RECISTER,
/ARE ALL TESTS BEING RUN?
/YES, GO TO NEXT TEST,

/NO, CONTINUE CURRENT TEST,
/NXT TEST,

PAGE le2%
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2377 77173
2479 PAGE

//1ST6 = DATA YEST//
/TST6A = BINARY COUNT PATTERN,

2400 4043 TST6,  SETCNT /SETUP TEST COUNTER,
2401 4475 TST6A, UKCC /GLEAR AC AND RECEIVE FLAG,
2402 3333 DCA XMYCH /ZINITIALIZE TRANSMIT AND RECE]VE,
2403 3342 DCA TOLD /DATA HOLDING LOCATIONS,
2424 3143 DCA TLAST
2425 4506 UTLS /TRANSMIT,
2406 4474 LOOPsA, UKSF /1S RECEIVE FLAG SET?
2407 7449 SKP /NO, CHECK TRANSM]?,
2410 5226 JMP RCV6A /YES, GO AND CWECK DATA RECEIVED,
2411 4592 VYSF /18 TRANSMIT FLAG SET?
2412 5206 JMP LOOP6A /NQ, CHECK FLAGS AGAIN'
2443 7300 CLA CLL
2414 1143 TAD TLAST /GET LAST CHARACTER TRANSMITTED,
2415 3142 DCA TO0L0 /SAVE IT FOR COMPARISON,
2416 2133 152 XMTCH /SETUP NEXT CHARAGTER'
2417 7p09 NQP
2420 1133 TAD XMTCH
2421 3143 DCA TLAST /SAVE 1T,
2422 14143 TAD TLAST
2423 4506 UTLS /TRANSMIT NEXT CHARACTER,
2424 7200 cLA
2425 5206 JMP LOOPSA
2426 45p0 REV6A, UKRB /RECE]IVE,
2427 2134 AND BlYMSK /MASK OUT UNWANTED BITS,
2430 3140 DCA TEMPL /SAVE DATA',
2431 1140 TAD TEMPY /GET 1T BACK FOR COMPARISOQN,
2432 7941 ClA _
2433 3437 DCA HOLDL /SAVE COMPLEMENT
2434 1142 TAD TOLD /COMPARE TRANSMI$ AND RECEJVE DATA,
2435 03134 AND B YMSK /MASK QUY UNWANTED BITS,
2436 1337 TAD NOLD1 /GET COMPLEMENT AND COMPARE,
. 2437 765p SNA CLA /DQES TRANSMIT a3 RECE]VE?
2449 5250 JMP UPDATE /YES, CONTINUE'
2441 1149 TAD TEMPY /BAD DATA 70 AL,
2442 7422 HALT29, HLT
2443 7200 CLA
2444 1142 TAD TOLD /GO0D DAYA TO AC,
2445 04134 AND BlTMSK /MASK OUT UNWANTED BITS,
2446 7402 NALT32, HLTY
2447 4545 DATERR /SCOPE LOQP, PRESS CONTINYE TO ENTER,
2488 2132 UPDATE, [S2 TSTCNY /TEST [OOP COUNTER,
2481 5206 JMP LOOP6A /L00P
24%2 4474 UKSF /WAIT FOR RECEJVE FLAG

2453 %5252 JMP yol /T0 SET, BEFORE GOING ON,
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2454
2455
2456
2457
2460
2461
2462
2463
2464
2465
2466
2447
2470
2474
2472
2473
2474
2475
2476
2477
2500
2501
2502
2503
2504
2505
2506
2507
2510
2514
2542
2543
2514
2545
2516
2519
2520
2524
2522
2523

2524
2525
2526
2527
25308
2534
2532
2533
2534
2535

443
1377
3135
1376
3136
4475
4324
4506
4474
7410
5275
4502
5264
4324
4506
7200
5264
4500
0134
3149
1149
7041
1142
7650
5343
1149
7402
7200
1142
7402
4545
2132
5264
7200
1375
7421
1774/
7640
5200
5773/

0900
7382
1142
3143
1350
3142
1135
7006
1136
3135

PAL1D

/TST6B = RANDOM DATA PATTERN,

TST68,

LOOPEB,

RCV6B,

RALTSY,

HALTSZ,

RANY,

SETCNT
TAD
DCA
TAD
DCA
UKCC
JMS
urLs
UKSF
SKP
JHP
UTSF
JMP
JHS
UTLS
CLA
JMP
UKRB
ANOD
DcA
TAD
ClA
TAD
SNA CLA
JMP
TAD
HLT
CLA
TAD
HLT
DATERR
152
JMP
CLA
TAD
MOL
TAD
SZA ClA
JMP
JMP

CLA
TAD
DCA
TAD
DCA
TAD
RTL
TAD
0CA

cLb

(1233
RP1B
(7622
RP2B

RANY

RCvéB
LOoP6B
RANY
LOOPEB
BITMSK
TEMPY
TEMPY
TOLD
147
TEMPY
TOLD
TSTCNT
LOooOPAB
(6
TESTND

TST6
15t7

TOLD
TLAST
TNEW
TOLD
RPYB

RP28
RP48B

Viey 22eMAYe72 13957

/SETUP TESY COUNTER,
/SETUP RANDOM NUMBER
/GENERATOR',

/CLEAR AC AND RECE!IVE FLAG,
/GET RANDOM DATA,

/TRANSMIT,

/1S RECEIVE FLAG SET?

/NO, CHECK TRANSMIT,

/YES, GO AND CWECK DATA RECEIVED,
/1S TRANSMIT FLAG SET?

/NO, CWECK FLAGS ABAIN,

/YES, GEY NEXT RANBDOM CHARACTER,
/TRANSMIT,

/GHECK FLABS AGAIN'
/RECE]VE, ,
/MASK QUT UNWANTED BITS,
/SAVE DATA',

/GET 1Y BABK FOR COMPARISON,

/GOMPARE TRANSMIT AND RECEIVE,
/DOES TRANSMIT&RECE]VE?

/YES, CONTINUE'

/78AD DATA 10 AL,

/G000 DATA TO AC,

/8$COPE LOO®, PRESS CONTINUEL TO ENTER,
/TEST LOOP COUNTER'
/L00P,

/LOAD CURRENT TESY
/NUMBER INTO MO REGISTER,
/ARE ALL TESTS BEING RUN?
/YES, GO TO NEXT TEST, _
/NO, CONTINUE CURRENT TESY,
/NEXT TEST,

//RANDOM NUMBER GENERATQRS//

PAGE 1e23
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2536 1135 TAD RP13

2537 70026 RTL

2549 1136 TAD RP2B

2541 7006 RYL

2542 3136 DCA RP28B

2543 1135 TAD RPLB

2544 0134 AND 81TMSK /MASK QUT UNWANTED B1TS,
2545 3330 OCA TNEW

2546 1350 TAD TNEW

2547 5724 JMP ] RANY

2559 0009 TNEW, )

2573 2609
2574 0276
2575 0p26
2576 7622
2577 1233
2600 PAGE
//TST? = STATUS REGISTER TEST//
/IST7A = FORCES AN QVERRUN ERROR AND GHECKS THAT THIS CONDITION
/WILL CAUSE THE OVERRUN ERROR BT (AC@2) 70 COME UP, AND THAT
/SWE AND QVERRUN WILL CAUSE AC22 TO COME UP,
2600 4043 7877, SETONT /SETUP TESY COUNTER,
2601 4323 SET7A /8CTUP HALY LOCATIONS,
2602 4478 TST7A, UKCC /CLEAR AC AND RECEIVE PLAG,
2603 L1377 TAD (0g02 /ENABLE SWE,
2604 4477 UKIE
2605 4784 JMS | RANGEN /GET RANDQOM DATA’
2606 3140 0CA TEMPY /SAVE RANDOM NUMBER JUST
2607 1140 LOOP7A, TAD TEMPY /IN CASE T IS NEEDED POR SCOPE LOOP,
2610 4506 UTLS /TRANSMIT,
2611 4582 UTSF /SKIP ON TRANSMIT FLAG
2642 5314 JMP ood
2613 4506 UTLS /REPEAT TRANSMIT YWICE MORE
2614 4502 UTSF /T0 FORCE OVERRUN,
2645 5214 JMP o4
2616 4506 UTLS
2617 4582 UYSF
2620 5217 - JMP ol
2621 4509 UKRB /RECEJVE AND READ ERRQR B]TS,
2622 2376 AND (Seep /MASK FQR ANY ERRQR AND OVERRUN,
2623 3137 DCA HOLDY /SAVE ERRQR B]ITS,
2624 1137 TAD HOLD1
2625 2375 AND (1000 . /MASK FQR OVERRUN ERRQR BT,
2626 7640 SEA CLA /OVERRUN ERROR=1?
2627 7410 SKP
2638 5235 : JMP |5 /YES: CONTINUE'
2631 7402 NALT33, HLY /FAILED, QVERRUN ERROR DID NOT OCCUR,

2632 4544 ERROR /SCOPE _OOP, PRESS CONTINUE T0 ENTER,



//KL8F DOYBLE BUFFERED ASYNCHRONOUS INTERFACE PAL1D

2633
2634
2635
2636
2637
2640
2641
2642
2643
2644
2645
2646
2647

2650
26534
2652
2653
2654
2655
2656
2657
2660
2661
2662
2663
2664
2665
2666
2667
2679
2673
2672
2673
2674
2675
2676
2677
2700
2701
2702
2703
2724
2785
2706
2707

2710
2711
2712

2%;3

2627
2659
1137
3374
7650
74182
5246
7402
4544
2627
2659
2132
52022

4043
1377
4477
475
3133
3342
3143
4506
4474
7439
5300
4582
5260
7309
1443
3142
2133
7000
1133
3343
1143
4506
7200
5260
4500
3140
11492
2373
7640
7410
5312
1140

7402
4545
11402
2375

LOOP7A

TST78

TAD

AND

SNA CiA

SKP

JMP
HALT34, HLT

ERROR

LOOPYA

TST78

152

JMP

HOLDY
(4020

1*5

TSTCNT
TST7A

Viay 22aMAYe?2 13157 PAGE 1=25

/LOOP ADDRESS,
/NEXT TEST'

/MASK FQR BRROR BIT #,

/BIT @ FAJLED TO COME UP ON ERROR,
/SCOPE L00OP, PRESS CONTINUE TO ENTER,
/L00P ADDRESS),

/NEXT TEST,

/TEST LOOP COUNTER!

/L00P,

/7ST78 = TRANSMITS BINARY COUNT PAYTERN AND CHECKS FOR THE
/0CCURANCE OF PAR]JTY, OVERRUN OR FRAMEING ERRORS/

T$T78, SETCNT
TAD
UKIE
uKee
pCA
nDCaA
DCA
UTLS

LOOP7B, UKSF
SKP
JMP
UTSF
JNP
CLA CLL
TAD
DCA
152
NOP
TAD
DCA
TAD
UTLS
CLA
JMP

RGV?B, UKRB
DCA
TAD
AND
SZA CLA
SKP
JMP
TAD

HALT3S, HLT
DATERR
TAD
AND

(2g02

XMTCH
TOLD
TLAST

RCV7B
Loor78
TLAST
TOLD
XMYCH

XMTCH

. TLASTY

TLAST

LOOP7B

TEMP1
TEMPY
(2008

44
TEMPY

TEMPY
(1808

/SETUP TEST COUNTER,

/SETUP SWE B1Y

/SCT SWE, )
/CLEAR AC AND RECEIVE FLAG,

/TRANSMIT,
/1S RECEIVE FLAG SET?

/NO, CHECK TRANSM]T, .
/YES, G0 AND CMECK FOR STATUS LRRORS,
/1% TRANSMIT FLAG SET?

/NO, CHECK FLAGS AGAIN,

/TRANSMIT,

/RECEJVE,

/SAVE STATUS WORD,
/MASK FOR PARITY ERROR/,

/FAILING STATUS R]T AND DATA
/WORD TO THE AC,

/PARITY ERROR

/SCOPE L0OOP, PRESS CONTINUE TO ENTER,

/MASK FOR OVERRUN ERROR,
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2714 7649 SZA CLA
2715 7449 SKP
2716 5322 JMP ,*4
2717 1140 TAD TEMP1 /FAILING STATUS BJT AND DATA
/WORD 10 A,
2729 7422 HALT36, HLT /0VERRUN ERROR’,
2721 4545 DATERR /SCOPE LOOP, PRESS CONTINUE TO ENTER,
2722 1149 TAD TEMPL
2723 02372 AND (2420 /MASK FOR PRAMEING ERROR,
2724 764p SZA CLA
2725 7419 SKP
2726 5332 JMP Y
2727 1149 TAD TEMPY /FAILING SYATUS BIT AND DATA WORD Y0 AC,
2730 7492 NALT37, HLT /FRAMEING ERROR,
2731 4545 DATERR /SCOPE LOQP, PRESS CONTINUE TO ENTER,
2732 1149 TAD TEMPY
2733 8374 AND (4200 /MASK FOR BIT @, ANY ERROR BT,
2734 7649 SZA CLA
2735 7440 SKP
2736 5342 JMP XY
2737 1140 TAD TEMPY /FAILING STATUS BIT AND DATA WORD 10 AC,
2740 7422 HALTS8, HLT /ERROR B1T O=y’
2741 4545 DATERR /SCOPE LOOP, risss CONTINUE TO ENTER,
2742 2132 152 TSTCNY /TEST LOOP COUNTER'
2743 52690 JMP L00P7B
2744 7200 CLA
2745 1371 TAD (7 /LOAD CURRENT TES?
2746 7423 MQL /NUMBER INTO MO REGISTER,
2747 1770/ TAD TESTNO /ARE ALL TESTS a:;nc RUN?
27%0 7649 SZA CLA /YES, GO TO NEXT YTEST,
2784 5200 JMP 1517 /N0, CONTINUE CURRENT YESY
2752 4220 DELAY /GIVE TIME FOR CKTS 10 SETILE,
2783 5747 JMP TS11 /NEXT YEST'

2754 2524 RANGEN, RAN1

2767 1209
2778 0276
2774 0087
2772 02400
2773 2009
2774 4pR0
2775 1000
2776 5900
2777 2002
3000 PAGE

/EXACY BAUD RAYE TABLES
/YSED WHEN TESTING FLACS 70 SET WITHIN SPEES

/7130 BAyYD
39008 6544 ONL1g, =1234 /7 BIT TIME
3p81 6405 1373 /8 BT TIME
3p02 6245 =1533 /9 BlT TIME




//KLBF DOUBLE BUFFERED ASYNCHRONOUS INTERFACE

3993
3324
3205

3026
3v0?
3010
3011
Sg12
3943

3a14
3015
3p16
3917
3920
3pgal

Sg22
3923
3p24
3@25
3926
3927

3p39
3034
3932
3233
3934
3935

3036
3937
3p4p
3044
Sp42
3243

3044
3045
3246
3047
3250
3051

3p52

%

6106
5746
5606

6737
6620
6502
6364
6246
6127

7027
6722
6643
6505
6376
6271

7413
7351
7305
7242
7200
7434

7626
7564
7544
7922
7502
7457

7703
7672
7661
7651
7637
7627

7727
7722
7743
7785
7700
7672

7742
7735

ON434,

ONg52,

ONY2Q,

ONé&22,

ONL200,

ONi89@,

ON24p0,

=672
«2032
w2172

w24y
«11608
w1276
1414
=1532
«]65%

«75]

wl060
1465
«1273
wl402
1587

«365
w427
o473
=536
«600
wbd4

=i?2
.23 4
=234
w256
«300
»32¢

.75

»106
»il?7
w127
w14}
«151

53
w56
w65
«73
~100
w106

38
w43

PALLD

Vidl 22sMAYw??2

/10 BIT TIME
/14 BIT TME
/12 B]Y TIME

/134,5 BAUD
/7 BIT TIME
/8 BT TIME
/9 BIT TIME
/40 BIT TIME
/1y BT TIME
712 BIY TIME

/450 BAUD
/7 BIT TIME
/8 BIT TIME
/9 BIT TIME
/42 BIT TIME
/14 BIY TIME
/42 BIY TIME

/7 BIT TIME
/8 BIT TIME
/9 BIT TINME
748 BT TIME
/714 BIT TIME
/12 BT TIME

/688 BAUD

/7 BIY TINME
/8 BT TIME
/9 BIY TIME
/49 BT TIME
/14 BT TIME
/42 BIY TIME

/3200 BAUD

/7 B1Y TIME

/8 BIT TIME
/9 BIT TIME
/48 BlY TIME
/L4 BIT TIME
/32 BlY TIME

/74808 BAUD

/7 BIT TIME

/8 BIT TIME
/9 BIT TIME
/42 BT TIME
/1% BlY TIME
/42 BT TIME

/2420 BAUD
/7 BIT TINME
/8 BIT TIME

13157

PAGE 1e27
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7/KLBF D0UBLE BUFFERED ASYNCHRONOUS INTERFPACE PALLD vidl 22eMAYR72 13157 PAGE 1-28
3254 7731 4?7 /9 BlY TIME
3955 7724 =54 748 BT TIME
3256 7720 w60 /4% BIT TIME
32%7 7743 65 /12 BIY TIME

/LOW BAUD RATE TABLES
/USED WHEN TESTING FLAGS NOT TO SET TOO SOON

/7349 BAUD
3Speg 72083 L0412, 775 /7 BIY YiME
3981 6672 1486 /8 BIY TiMe
3262 6562 1216 /9 81T TIME
3063 6451 =3327 /48 BIY TIME
3064 6342 w1440 /1% B]Y TIME

. 3065 6227 1554 /742 B]Y TIME

7434,% BAUD
3p66 7341 L0134, =637 /7 BIT TIiMe
3967 7045 »733 /8 BIT TIME
3278 6734 1027 /9 BIT TIME
3871 6636 1422 /748 B]Y TIME
3872 6562 1216 /733 B]Y TIME
3273 6466 1312 /42 BIT TIME

/7459 BAUD
3974 7213 L0358, =565 /7 B1Y TiMe
3378 7126 »652 /8 B1Y TIME
3376 7943 737 /9 BlT TIME
3g77 6783 1028 /740 81T TIME
3180 6666 3312 /4% BJT TIME
3101 6691 w1177 742 BIT TIME

/7388 BAUD
3102 7585 L0¥B8, «373 /7 81T TiME
3103 7453 «325 /8 81T TIME
3104 7420 «360 79 BIT TIME
3185 7366 442 /748 B]T TIME
3186 7333 wddB /1% BIY TIME
3107 73090 =500 /42 BIY TINME

/6088 BAUD
3119 7643 L0862, =335 /7 81T TIME
3144 7626 wy%2 /8 BIT TIME
3112 7611 w167 /9 817 TIME
3143 7573 v225 /740 BlY TIME
3114 7556 222 /14 BIT TIME
3115 75434 »237 /42 BIT TIME

/74202 BAUD
3116 7722 (01200, =56 /7 81T TIME
3117 7742 =66 /8 BIT TINME
3120 7704 v74 79 81T TINME

3121 7676 102 740 B]Y TIME



//KLBF DOUSLE SBJFFERED ASYNCWRONOUS INTERFACE

3122
3123

3124
3125
3126
3127
3132
3134

3132
3133
3134
3135
3136
3137

2177

7666
7660

7741
7735
7730
7723
7717
7712

7753
7746
7742
7736
7733
7732

L018g2,

L024p0,

w1412
wl22

«37
=43
50
«55
L1}
-66

w2?
32
.36
wd?2
«45
«50

PALLD V14l 22aMAYw72

/741 B]Y TIME
/32 BIT TIME

/1809 BAUD

/7 BIT TIME
/8 BIY YIME
/9 BIT TIME

/7108 BlY TIME
/1% BIY TINE
/42 BIY TME

/72480 BAUD

/7 BIT TIME

/8 BIT TIME
/9 BIT TINE
/48 BIY TIME
/14 BIY TIME
/42 BT TIME

13157

PAGE
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//KLBF DOYBLE BUFFERED ASYNCHRONOUS INTERFACE PALLD viey 22eMAYw?2 134157 PAGE 130

POO0 21122222 20000000 41111111 13411131 113131111 11311111 $1114111 11d111%8
2100 11111111 11111441 11111111 111311141 11131110 00000020 @O0A0QPE 0200003

2202 11111111 11111141 121131111 11111281 41132111 11121131 f1i19141 11d11111
0320 111131111 11111141 111131113 11311141 41111111 11000000 @QCQ0OrE 21i11131

0480 11111111 131113141 11114311 138111§1 11118111 11111141 f191{111 41P0p0P00
@502 2232300 0Q02Q0P0Q Q00p0P000 OoPOOCOPE OO00PBR0Q2 /0111111 T1f1¥111 11741111

0602 11111111 11111141 111823111 13911441 211313111 113131341 {111{111 iiopooee
2700 0@007200 020POPRY? POPODPOC GOPOPOED QO0PPO00 QOOPPPP2 0OCPA0PY CO0Q0000

1000 11114111 22411141 $2138118 11811491 $1188118 11811341 1418111 1181114
1402 13313141 11d113d1 11110000 ©20000@00 Q1133111 1181411t f143f111 1111111

1200 11113111 11311131 21988111 23338841 111321140 11311311 f111f191 11d1114d
1302 111111131 13d1131i1 11144000 0VPO00QP QOPROPPP QPBCOOCR 0QPE80PC OGPG11111

1480 11318341 1181321 41104110 213332341 12138148 22313881 Qaeadagy 1118
1589 11111111 11411314 11114111 00000020 @O2R0QP0P OQPOPRPPPP 0Q0PPEPP PPIi11ill

1600 11114111 11314281 11112138 13424241 11133288 14311881 Tad1f4d1 1111141
1708 11313111 11311381 11144131 134133181 111313118 113131141 {pogoese ooe111ll

2080 11111111 1id4111d1 11114311 13414341 11438148 11411481 1008000 0Qd@0R00
2100 20020220 COQPO0Pe 0COO0PCOP OQOPROPP? OPPORPRP OQOPPO0BC OGQCOPRAE PPALLLLY

2200 11311111 14113341 23128130 23410191 113188218 12813331 {11181dt 1111100
2390 00002000 0QPPOOEY Q0POEPOR PO2P0CQ2 @OPROPPP OQOPPPEPZ GOCPOC0Z PEPPLLLL

2408 11111111 11811181 11111138 13311441 11133243 14312001 dt11d141 1111348
2502 11111111 fad111d1 12138211 13413141 11118118 10000002 PEO0GE0P OBL11131

2609 11111111 t1t11adL 13114113 13813231 42133238 a1y faded1d1 ggdgta
2788 11311111 11d11131 221113111 13411381 11133118 141110900 0p0P00s1 41i11111

3000 11111141 11414181 11134111 213811881 11288418 11111811 fadaf1dg f1f11141
3180 1313111111 11111111 11114111 1313111134 @O00PQRP 00000002 AI0Q0P00 CPORRR00

3200
3302

3400
3500

3600
3700



//KLBF DOYBLE BUFFERED ASYNCWRONOUS INYERFACE  PAL1®  viel 22eMAY#72 13157 PAGE 1=3%

4200
4100

4200
4300

4400
4500

4600
4700

5000
5100

5200
5308

5400
5500

5602
5700

6290
6100

6200
6300

6400
65002

6600
6700

70009
7100
7200
7300

7480
7500

7600
7700 .



(

//KBF DCUSLE BUFFERED ASYNCWRONOUS INYERFACE

BAUIND
BEGIN
B TMSK
BITNO
BRKCNTY
CAF
CHECKY
CHECK2
CHECK3
CHECK 4
CHECKS
CON10O
COUNT
DATERR
DECOOE
DELAY
ODELAYN
DELLAY
DELOOP
DOUBLE
ERROR
FAIL
GEYBAK
NALTY
HALT10
WALT11
NALT12
KALT13
HAL T4
HALTLS
NALT16
NALTL?
WALT18
HALTYL9
WALT2
HALT20
WALT23
WAL T22
WALT23
HALT24
HALT25
HALT26
NALT27
HALT28
HALT29
HALTS
HALT3D
HALT31
HALT32
HALTS3
HALT34
HALT35

2146
2202
3134
2275
22375
6027
1316
1524
1752
2053
2264
2126
2043
4545
2250
4020
2425
2p2e
2R24
B321
4544
2342
2132
1297
1434
1461
1473
1543
1606
1634
1643
1656
1665
1703
1216
1745
1744
2012
2022
2045
2215
2331
2246
2256
2442
1226
2446
2506
2541
2631
2642
2710

HALT36
HALT3?
KALT3S8
HALT4
HALTS
HALTS
HALTY?
HALTS
HALT®
H1BKCT
HOLDY
INTOK
L0112
L0L200
L0134
L0150
L0820
02400
L0300
L0602
LOBAUR
LOBKCT
LOOP&A
LOOP&B
LOOP7A
LOOP78
LORATE
MASK?
MOk
NDELAY
NXTST
ONiLP
ONL20P
ON134
ON450
ONL8OP
ON2422
ON32®
ON6O2
ONBAUD
ONRATE
RANL
RANGEN
RCV6A
RCV6B
RCV78
RCVD
RCVIOT
RETURN
RINTOK
RKCC
RKCF

2722
2732
2742
1242
1256
1274
1342
1443
1424
2273
2137
1262
3069
3146
3066
3274
3124
3132
3102
3340
o063
2274
2406
2464
2607
r{17}
230
LYY
7421
P24
131
g0
3036
3006
3044
3044
3952
3022
3230
253
077
2524
2754
2426
2475
2700
0344
2470
202
1750
613
0601

PALLD

vidl

RKIE
RKRB
RKRS
RKSF
RP18
RP28
RSPF
RSP
RTEF
RTLS
RTPC
RTPK
RTSF
SCOPE
SET1A
SET1B
SETAC
SET2A
SET28
SET3IA
SET3B
SET3C
SETID
SET4A
SET5A
SET7A
SETCNT
SET]OTY
SETTiA
SETTLR
SETTLC
SETT24
SETT28
SETT3A
SETTIB
SETT3C
SETTI0
SETT4A
SETTSA
SETT7A
SWITCH
TEMPY
TEST
TESTNQ
TLAST
TNEW
TNOW
TOLD
TST1
TST1A
TST1AB
TST18

22eMAYe?2

0623
2627
617
635
2135
2136
633
8655
0645
2663
2651
P68y
2637
28332
4540
45§14
4542
4543
45{4
4345
4346
4847
4320
4521
4522
4523
4043
482
1080
1040
1046
1024
1034
1044
1859
1062
1070
1074
1104
1146
2274
2i4p
0237
P76
D143
258¢
B4}
0142
1200
1202
1222
1236

13157

TST188
TSTIC
TST1CB
TSY2
TST2A
TSY24B
TST28
TS7288
TST3
TST3A
TST38
187388
TST3C
TST3CB
TST3D
TS74
TST4A
TST44B
TSY5
TSTSA
TSY5AB
TSTSAC
TSTSAD
TSTS
TST6A
T8Y68
TST7
TST7A
TST?8B
Tt
TSYCNT
UKEC
UKEF
UKJE
UKRB
UKRS
UKSF
UPDATE
usieo
USPF
USP
uteF
U?tLs
UTPC
UTPK
UYSF
XPALL
XKEC
XKCF
XKJE
XKRB
XKRS

PAGE 132

1246
1266
1322
1492
1402
1447
1444
1475
1630
1602
1616
1647
1675
17287
1725%
ry1.1]
2002
2026
2202
2204
2224
2235
22%2
2420
2403
2454
2600
2602
269%2
2382
2132
4475
4473
4477
4502
4476
4474
2450
2127
4504
45085
4503
4506
4504
4387
4502
2144
pég2
620
0622
2626
06316



//KLBF TTY2_E BJFFERED ASYNCHRONOUS INYERFACE

X4SF
XMYCwW
XuY13Y
XSCJPE
XSET1A
XSETLB
XSETLC
XSET2A
XSET28
XSET3IA
XSET3B
XSETIC
XSET3ID
XSET4A
XSETSA
XSET7A
XSPF
XSP1
XYCF
XTLS
XYPC
XYPK
XYSF -
XXKCe
XXKCF
XXKIE
XXXRB
XXKRS
XXKSF
XXSPF
AXSP]
XXYCF
XXTLS
XXTPC
XXTPK
XXTSF

2604
2133
2467
2445
2140
2111
8142
P143
2114
2145
2146
P47
D12
121
p122
2123
0632
2654
0644
2662
2650
2666
2636
2e75
2873
20877
2100
2076
2074
o101
2105
2183
2106
2104
2107
2102

ERRORS DETECTED! @

LINKS GENERATED: &7

RUN=TIME] 43 SECONDS

3K CORE USED

PALLD

Viél

22oMAYs72
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