


IDENTIFICATION 

PRODUCT CODE: MD-11=-DZADF-A-D 

PRODUCT NAME: ADF11 CONVERSION RATE TEST 

DATE CREATED : FEB. 1976 

MAINTAINER: IPGCP 

AUTHOR: RAY BALDWIN 

Copyright: (C) 1976 DIGITAL EQUIPMENT CORPORATION. 

The information in this document is subject to change 

without notice and should not be construed as a comnit- 
ment by Digital Equipment Corporation. Digital Equipment 

Corporation assumes no responsibility for any errors that 

may appear in this manual. 

The software describe? in this document is furnished to 
the purchaser under a license for use on a sinale computer 

system and can be copied (with inclusion of DIGITAL‘S copy- 

right notice) only for use in such system, except as may 

otherwise be provided in writing by DIGITAL. 

Digital Equipment Corporation assumes no responsibility for 
the use or reliability of its software on equipment that is 

not supplied by DIGITAL. 



ADFit CONVERTION RATE TIMING TES? 

REGUIREMENTS 4 
POP11, Kit OR Kwi4P REAL TIME OPTION, ADFII 

2 4$R33 OR EQUIVELENT, 

MEMORY STORAGES 
ux OCTAL MEMORY UPPER 24 18 READsar TE, 

LOADING PROCEQURE? 
PAPER TAPE SUPPLIED ,LOADED USING AORMAL 

BINARY PROCEDURE, 

STARTING PROCEDURES 

STARTING ADDRESS 2001 
ADDRESS BAG280 ENTERS THE PROGRAM HEADER ROUTING 
WHICH WILL ASK ,VIA TELETYPE THE FOLLOWING OUPSTIONS, 

1. TYPEC(L) FOR LINE OR (P) FOR PROG, CLK, 

THE OPERATOR MUST RESPOND BY TYPING AN ®L® IF USING 
THE KmiiL OR A *P" JF THE Kw$1P REAL TIME 
CLOCKS FOR THE TIME BASE, 

IF AN °L® IS TYPED THE NEXT QUESTION IS 

2.TYPE (5) FOR SB OR (Oo) FOR O88 HZ, 

TO wHICmH THE OPERATOR MUST TYPE & "5S" IF THE SONER 
REFERENCE 18 SB CPS, OR A “O" IF THE POWER REFERENCE 
18 08 CPS,, 

IF a *P" IS TYPED THE NEXT GUESTION J8 

2. TYPE (L) FOR 18 KHZ, (mM) POR 186KHZ, 

TO WHICH TME OPERATOR MUST TYPE AN "LL" TF 
USING THE 10KMZ CRYSTAL OR (mM) IF USING THE 1?Q%m2Z 
CRYSTAL, 

3 



THE PROGRAM aILL THEN LIST THE & MODES 
OF CONVERTION TO amICm THE OPERATOR MUST TYPE TE 
DESIGNATED LETTER OF ENTRY, 

PePROGRAM CONTROL 
SSSINGLECHANNEL 
OsSEQUENTIAL 
RsRANDOM 

AFTER ENTERING ONE OF THE PROGRAMING MODES 
LISTED ABOVE THE PROGRAM wILL REPORT THE MODE 
SELECTED ON TRE TELETYPE, 

CONVERTIONS ARE TAKEN FOR 18 SECONDS (TIMED 
BY Kwitw OR KwiiP?) AND ARE REPORTED ON THE TELETYPE 
AS KILOCHERTZ, 

SYSTE™ STATUS EAROR REPORTS 

SHOULD A SYSTE™ STATUS ERROR BE REPORTED FROM THE 
REAL TIME CLOCK OR THE ADFA1, TRE PROGRAM wILL @ERPORT, 

CLOCK $T7ATUS ERROR CKmgilh OR KwilP ERROR) 

ADF11 STATUS ERROR (ADFil STATUS ERROR) 

EITMER STATUS ERROR WILL CAUSE A WALT AND 
MUST BE RECOVERED By THE OPERATOR, 
MODE CHANGEINGSs 

TO CHANGE THE MODE OF CONVERTION THE "CONTROL C® 
FUNTION IS USED, THE KEYBOARD (a8R33 OR EQUIVALENT) 
18 SCENSED APTER EVERY DATA OUTPUT, 
’ 

Cy 



Paxil v2e3 

177776 
177572 
177502 
177502 
177S64 
177566 
172548 
172Su2 

12°FEBo 76 18129 

AOFS1 CONVE®PTTON QATE TIMING TEST 

DIGITAL EGUTPYENT CORPORATION 
INDUSTRIAL PRMOUCTS GROUP (CCUSTON SYSTE™S) 
AuTMONS RAY, BALDAIN 
MAINTAINER? TPG 

COPVAIGHT 8978, DIGITAL EGUIPMENT CORP,, MAYNARD, MASS, 

TRE INFORMATIAN IN THIS STATEMENT IS SUBJECT TO CranGe 
aITHOUT NOTICE AND SHOULD NOT BE CONSTRUED a8 & 
COMMITMENT 8v DIGITAL EQUIPMENT CORPORATION, 

ACTUAL OISTEISUTION OF TYME SOF THARE DESCRIBED IN THIS 
DOCUMENT wILL BE SUBJECT YO TERMS anD CONDITIGNS 70 
BE ANNOUNCE® 96 SOME FUTURE DATE BY OIGITAL EQUIPMENT 
CORPORATION, 

DEC ASSUMES N% RESPONSIBILITY FOR THE USE OR 
RELIABILITY OF ITS SOF THARE ON EQUIPMENT wmmiICm 18 NOT 
SUPPLIED BY O8C, 

THIS SOFTWAGE JS FURNISMED TO PURCHASER UNDER & LICENSE 
TO USE ON & STNGLE COMPUTER SYSTEM AND CAN BE COPIED (alTm 
INCLUSION OF SEC°S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH 
SYSTEM, EXC®PY AS MAY OTMERMISE BE PROVIDED IN WRITING 
BY DEC, 

THIS TESY mILL TAKE CONVERTIONS IN THREE DIFFERENT MODES 
AS SELECTED BY THE OPERATOR FROM THE TELETYPE KEYBOARD, 
THE PROGRAM wILL OBTAIN ITS TIME BASE FROM EITHER THE Kail! 
OR MwhiP REAL TIME CLOCK, 
THE CONVERTION RATE wILL BE INCREMENTS OF 10868, EXPRESSED IN KEILO@MERTZ, 
PER SECOND, 

EGUALITIES 

U 
PS 8177776 
$R 8177576 
TKS #177546 sTELETYPE READER STATUS 
TKB 8177562 PTELETVPE READER BUFFER 
TPS BL77S 44 sTELETYPE PRINTER STATUS 
TPB 8177546 PTELETYPE PRINTER BUFFER 
KaPS 8172540 
KaPB B172542 

pRwL1P REAL TIME CLOCK STaTUS 
pC 1P REAL TIME CLOCK COUNT SET BUF, 
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PALxS) 

B20C84 
228706 

202108 
@281B82 

BdB1940 
208186 

228280 

Q08274 
228276 

831°e2 
201004 
B21e12 
221216 
B81e22 
801826 
881032 
281836 
AZ1i242 

vaes 

172546 
172546 

177Suo 

G2824e 

?eeeee 

O28008 

280881 

eeeeee2 
eeeoes 
O88004 

eeeees 
220880 
oeeese? 

1648900 
1e4e@e82 
1648a4 
164886 
104818 
164812 
Loeedla 

1048}6 

CSee04 
QA3376 
G8a3ue 

200122 
@82332 
83e34ae 
200104 
OG2u84 
888340 
823280 
680167 

@00274 
@33176 
oee3ua 
888080 
Beees2 
801882 

812786 
212707 
2eSae7 
205207 
eeSe07 
@127846 
284367 
OB4207 
2euyo7 

12-FEBoT7e 

eeesra 

880088 
@9934e 
BO1t364 

Ge0172 
888162 

Oe3415 
Be2e044 

201452 
O2l4oo 

17?e7ou 

13929 

SuRVs 

STacKs 

PRIMES 

PaGE je1 

’ 

s8uSS$ ERROR FIME Our 
’ 
234 
BERR 
3ae@ 
5 
9 Kmiil Yaarm VECTOR 
22188 
YI“a 

348 
28186 

vr™8 
$a@ 
23288 
Jue 

9 ADF 4 
e8e7a 
AOCRT 
368 
2 8088 

2 
231028 
p INITIA 
"OV 
“Ov 
Cua 
CLR 
CLA 
“OV 
JSR 
JSR 
JSR 

1725448 
8172546 
83177586 
rit 

38 
sx2 
ait 
ex2 

8t3 
sta 

8x5 
aio 
st? 

8104278 
8108072 
Si6ue*s4 

316086%6 
810466'2 

81646012 
S1e6bla 

Biedeieo 

PRIME 

pXmgiP MEAL TIME CLOCK COUNTER REG, 
pMm gah ALL 
sXMGIL STATUS REGISTER 

pADFiLeSTATUS WORD ADDRESS REG, 
pOATA wORD ADORESS REG, 
s#O0RD COUNT REGISTER 
sCONTROL REGISTER 
sCONTROL AND STATUS REGISTER 
sOATA REGISTER 
pO0aTA WORD ADDRESS REG, B 
PINCREMENT MEMORY OFF SET 

pLINE VIME CLOCK 

pPROGRAMABLE TIME CLOCK 

pADF11 CONVERTION RATE ROUTINE 

TE PR°G@am HEADER 
osTac«, SP 

9342,°S 

CLKRET 
PGCLK 

LECiUK 
BTEXT,&4 

R,PRIN® 

R2,REP 

R3,EC“0 

pINIT STACK 

pCL® CLOCK RETURN LOC 

PORINT MEBDER AND ASK INITIAL QUESTIONS 
g4Su TYPE OF CLOCK 
PRECEIVE & CHaRATER 
pECHO CmaRaCTER |



PALXS}] vaes L2eFEBOTe 1232¢ PaGt le2 

221000 @22707 B8GS1i4 21456 cue s314,"010 emAS CLOCK Kase 
2812950 @ei14al12 669 SETLNE sBRANC™ TO SET LINE CLOCK ROLTINE 
2210S O22767 880323 Oise Cue 8328,~O01.0 gwAS CLOCK KaliP 
@21@eu 8285453 8E0 servers 9BRANC™ TO SET PROGRAM CLOCK ROUTINE 
201@oe B12708 aa3u13 “Ov @5U,R3 gPRINT? 
JVi272 Beasey VBe2eGu JSR RZ, PRIN® 9 
721270 O88107 177e7e Jue PRIME sRMECYCLE 

’ 
9 SET LINE CLIC® CONSTANTS 

@21102 @12786 B223a07 SETLANES “Cv @ASK50,84 qaSn FOR SA OR o8 CPS? 

2211@6 Besser? 801778 Jgn MZ, PRINT 
@G1sL12 ee@42e7 Be1STS Jan R2,REC gRECEIVE 2 5S OR AG 
@Bllie @843e7 881412 jga R3,EC~O sECrO Cmar, 
2Cil22 B22707 SCb205 21482 cup 8205,"0L0 
221138 ea14s2 6&0 eerTs 9SEY S@ CYCLE RATE 
@Q1132 @22707 O8b2e0 b2:372 cup #200e,~0L0 
ee1iee eb14i2 8t9 SETe 
G21142 8127986 83413 “Ov BGu,R4 PRECVYCLE GUESTION 
221146 @843e7 881738 JgR RS, PRINS 

221152 808107 177724 JuP SETLNE 
221156 832767 208704 880222 SETS: aOv 8704,°0 INT 9S€Y S@ CYCLE « FOR 16 SEC 
@8ilee ereugs ga ela 
B2itee 812767 8801138 889808012 SETe: “OV o2130.C%UNT sSET o@ CYCLE « FOR 19 SEC 

BG117G «BL27e7 $A77777 ~«=3HFeBbe “Ov sol, L&cin 9SET LOC, Smlil FOR FURTHUR REF, 
@2i202 SOG107 BAge114 Jue “OOE ’ 
SBi2e@o 2080880 COUNTs @ 96 FOR LINE CLOCK 
@21212 Bee0ee LECLKs @ LINE CLOCK INDICATOR 
@ei2i2 eeeese PGCLK: @ PPROGRAM CLOCK INDICATOR 

9 SEY PROGRAPABLE CRYSTAL CONTROL CLOCK VARIABLES 
’ 

CVi2i4 B127846 B883e4u3 SETPRG: MOV SASK12,% paSu YF {BKC OR 1BBKC 
201220 824307 821656 Jgr R3,PRIN® 
Q@Q1226 BAb2e7? Bei12646 IGA R2,REC PRECIEVE ONE CHARACTER 
Q21238 Be43e7 801388 JER R3,EC~0 
@31236 B22767 8080318 8812728 cue @330,"0L0 enAS CHaRaCTER m FOR 180KC 
21242 eBe2i14i2 BEG SETmy pSEY IGM FREQUENCY K 
221244 O8227607 BSeb3i4 221200 cup #314,“0L0 ynhS CwaRaCTER & FOR OKC 
21252 a8i14612 BEG SETLO 9SEY L Om FREQUENCY K 
GG1256 812704 B83413 “OV BQU,Ru sPRINT A? 
82012608 B8u3e7 @loele JS$@ R3,PRIN® 
22126040 820167 177724 JMP SETPRS gRECYCLE? 
2Q1270@ O12707 1463520 @80@022 SETHI: “Ov #143$78,S8EC 9SEY ,5 SEC AY 188KC 
221276 820483 BR 2°12 

221308 O12707 Biiei@ e@e@e@%1e2 SETLOs “Ov 8211618,SEC 9SET ,5 SEC AY {OKC 
O2i3@0 Bl2Te? ATTTI7 A77eT6 “OV wei, PSCLK 
@21316 B8G167 Be0e82 JMP MOO 
201320 sa000e SECs 6 

’ 
9 ASK FOR MODF SF CONVERTIOAN 

’ 
2ci322 e@1272@6 803535 MODES “OV waSKii,%e 
204320 824367 821558 JSR RZ, PRIN sASK FOR MODE OF CONVERTION 
@21332 824267 881156 JSR R2,REe 
81336 884307 B31172 JSR R3,EC“0 
Q@Bi3Se2 B22767 O88320@ 881162 cme 322,00 sahS “ODE PROGRA™ CONTROL *R® 



PALKI3 vees i2eFEBeT6 1082% PAGE i193 

ee13Se 601423 6EG PRGCN?T 
081352 E2277 8806323 881152 cue #3523,™0L0 pPAS MODE SINGLE CrANNEL 998 
ee1see 8801515 BEG SINCH 
081302 O822707 88060321 0801182 cue #321,~“0L0 #968 “OCE SEQUENTIAL "9° 
201370 e815T73 BEd St6 
801372 G22767 880322 H8e11382 cue s322,“0L0 gnA$ “SCE RANDOS @Re 
3014600 88614805 8EG 8 
C214082 G12786 863413 “Cv SGU,Ru eTYPE a? 
C01sGe O8e307 B214078 Jga RZ, PRINT 
O81612 e80745 ga MODE 
081914 8886107 @88e7u YT Jue gan 

§ 
’ 
p PROGRAM COARTR®™ MODE 

. ’ 
221422 8127068 863735 PRGCATs OV aptm,@a ePC Gai 
Q@21is24 BBG3e7 881452 JER RIPRING PPRINT PROGRAM CONTROL “ODE 
@21638 O12767 377777 eB8B7au “Ov wei, CLKPET sSEY FOR CLOCK RETURN, 

BG1436 e85867 820158 PRNTS Cur Intec sCLEAR BLOCK COUNTER 
01962 B85067 881618 cur Cnt sCLEAR INC COUNTER 
C821S46 Of2707 B2OG8E 1e2334 “OV e2e00e0",°6R gSEYT CONTROL & STATUS REGISTER, 
C0145u ee02ue woe 

2214S eeS7e7 177526 7s? LECLK gurhay CLK? 
2231402 1860404 LP | e*l2 

2016eu 804307 BSC084 Jgr R3,PCY pSTARY PROGRAMABLE CLK, 18 SEC 
@2147e@ eeele7 eveLee Jue ¢6 
C21474 O84307 8898556 JSR R3,4.C" gSTORY LINE CLK, 18 SEC 
801508 Ou27e7 280368 176278 BIC #348,°S 
@21See ee62ce NOP 
@021518 O12707 O280008 t62272 OP: “OV #e,ce sSTaARY Abed CONVERTION 
G2:Sie B8eS2e7 e200e78 Inc ide gel TO INCREMENT COUNTER 

@C01S22 22767 F175 ed8ee2 cue 81758,INCC sMAVE wE REACHED 1088 
221530 081407 BEG 2°28 

@01532 185707 102252 vsTa Csr pwAlT FOR & CONE 
C21836 1886375 BPL e4 

@O1S0@ Bie7Te? 1622460 O28202 “Ov OR, mEV sCLR FLAG 

021546 eBe768 BR LoP sRECYCLE CONVERTIONS 
020155@ 1057¢7 {62236 ysfe cgr pmAIT FOR LAST OF 1080 
@21556 188375 BPL ood qealY FOR LaST IN BLOCK 
801556 6862852607 e681474 INC cnr 9¢1 TO GROUP COUNTER 
001562 e85e07 eaee2s CuR Tacc #CLEAR INCREMENT COUNTER 
B21Se6 8OB167 177716 sup Loe 
@81572 Bi6e707 Le2216 SBO212 LOPAs “Ov OR, mEY 9CLEAR bed FLaG 

C@01008 8841607 888746 JER AL,CHrCH 
C2164 BeG167 177e26 JuP PRNT pRECYCLE TEST 

G21618 Seeee8 HEXs ] pREAD OATA IN HERE 
G2ioi2 Be8ee8e InNCCs 6 

i) 
’ 
9 INITIATE SINGLE CHANNEL *ODECDMbe 
) 

CPiold B12707 S8317e 176452 SINCHs MOV BADCRT, SURV 9SEY UP SERVICE FOR S$, CH, MODE 
ezte22 @127a6 883786 “Ov @SINC,R4 PPRINYT SINGLE CMANNEL MODE 
C2ie2eo 8e43e7 8861252 JSR RZ, PRING 
@2@1632 812707 O20808 162156 “Ov s20e0e7,CSR 

ead ae



nce. ee —— 

PaLZil 

221648 
CPioaa 
eo105e 
Ce1e5S2 
e2ieSe 
C210e2 
C£1666 
221078 
C2167o 
001700 
Corres 
ee17ia 
221722 
021738 
ee173o 
Be174e 
@e17a2 
221766 
ee175e@ 

@0175a 
O21 7e2 
OC17e6 
C21772 
ee2eee 
OB200u 
Ge20i1e 
802812 
O020i6 
O82022 
232026 
002038 
282036 
Be2048 
C820406 
682254 
BC286e2 
ee2e7e 
O22276 
882300 
ee21e2 
@221046 
OG2112 

vees 

eeSee7 
eeSTe? 
1000648 
064367 
eeeie7 
Cease? 

oeecue 
C12707 
eeae2ue 
12707 
612767 
@12707 
O52767 

O82707 
BOb0A: 
C2776 
Cee2u2 
6eui6e7 
GeG167 

G12707 
e127@6 
804367 
O127e7 
ee5e67 
COS767 
18eus4 
004307 
@80107 
084307 
eee2ae 
012707 
oeo2ue 
O127e7 
G12767 
612707 
052767 
C4277 
208001 
Cee77o 
Cee24e 
004167 
882167 

12eFEBoT76 

O8iai2 
177302 

CeGale 
esere2 
eces7e 

01355e iezie4a 

17083 102876 
@21288 102872 
116608 ile2264 
CCC1FG Le2008 
OeG3ue 17eZag 

C88e82 
17760046 

Ce3176 176312 
803765 
ee11ie 
@20ee@ i62218 
801252 
1772ee 

eee2Se 
eeesed 
eee2se 

@1355@ i161746 

17ee3e8 161736 

eeieie 161732 
1180008 l16172a 
200188 161728 

eee3s4e 175788 

eeeade2 
177664 

1232¢ 

SINCwag 

SEGs 

SEGA: 

PaGk jes 

cur 
Ts? 
emt 
gn 
Jue 

J8a 
OP 
MOV 
nOP 

sup 

car 

LECLA 
eeid 
R3,°C° 
e%6 
R3,LC" 

SO0BF, 4Dm 

8170030,nCR 
©0010°6,CR 
#118078,CR 
#1328,°8% 
#3u8,°S 

222 

M1, CHECK 
SINCwa 

pamyem CLOCK? 

PETART PROGHAMABLE CLOCK FOR 18 SEC, 

eSTART LINE CLOCK FOR 128 SEC, 

gL0a0 THE ADORESS OF DATA BUFFER INTO 
gOaTa wORD ADORESS REG, a 

96ET wmORD COUNT REGISTER TO 1800 

9000 FINAL ADDRESS 
pLOAO INITIAL, DMA, AND START CONVERT 
pENABLE #6C, INT, 

pmall POR aC, INTERRUPT 

§ THE WCRO COINY REGISTER mILL BE RELCADED IN THE sof 
p INTERRUPT SERVICE ROUTINE 

’ 
p INITIATE SESUFNTIAL CHANNEL MODE e0Mhe 
“Ov 
“Ov 
JSR 
“Ov 

cua 
Le Bi 
LD | 
J§a 

JMP 
JER 
NOP 
“Ov 
NOP 
“Ov 
wOv 
Mov 
ers 

BIC 
walt 

BR 

NOP 

JER 
JueP 

@aDCRt, SURV 

#$Cr,8@ 
RS, PRIN 

#26006°,¢8R 
CAT 

LECLa 
oeie 
R3,PC° 

206 
RS,LC® 

@OBF, 404 

91708038,0CR 
seeieia.cr 

8118078,CR 
@180,¢$9 

o3ag,°s 

RisCwECK 
SEGA 

sSERVICE FOR SEG, ODE 
pPRINWT SEQUENTIAL CHANNEL MODE 

sCLEAR BLOCK COUNTER (@ OF 18028°8) 
pahICm CLOCK 

pSTART PROGRAMABLE CLOCK FOR 18 SEC, 

gSTARY LINE CLOCK FOR 18 SEC, 

pL0aD0 THE ADDRESS OF OaTA BUFFER 
sINTO DATA WORD ADDRESS REG, A 
pSET wi C, MEG, TO 1808 
sL0A0 FINAL ADDRESS 
pLOaD INITIAL, OMA, & START CONVERT 

pmeATY FOR CLOCK INTERRUPTS 

p THE WORD COINT REGISTER mILL BE RELOADED IN THE 
p CLOCK INTER®UPY SERVICE ROUTINES 

INITTIAVE RA* DON CHANNEL & GAIN “MODE oDMAo 

HI ,
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PAaLxXit vee 12°F EBe76 18829 PaGE tes 

C22114 O12707 CB3272 176152 Rang “Ov @SEnvrR, Suny sSET SERVICE ROUTINE FOR RantO™ 
e@2i22 e@12706 e84e2e “Cv aRnCn, 24 140CE 

2902126 824307 Ber7Se JSR RZ,PRING PPRINT RANDON CmANNEL MODE 
@@2i32 12707 Se2eeee 161658 “OV o2eee?,°$K 
@e2146a eeule? Bel2i2 J§A AL, aRIive pPRIGHY 132¢ STATUS mOROS 
C2@214664 885067 681166 RANG! Cua Cnt sCLEAR BLOCK COUNTER 

7O2158 O12707 8613558 lote2zu “Cv CBF, 4b 94000 aDORESS OF CATA BUFFER 
@22156 B12767 €R27e2e l1eleise mOv OSTA, Snae 9.040 aDvRESS OF STATUS wORDS 
C@21e0 885707 177028 Ts’ LECiK 
@e2172@ ieeueu Bry oeh2 

222172 O846367 800076 JSR R3,PC° sSTART PROGRAMABLE CLOCK FOR 1@ SEC, 
CO217e 880167 Beeere Jue 2¢6 

CO22822 Beuser? B2ebe5Se J§A AS,LC”® sSTaRT LINE CLOCK FOR 16 SEC, 
O82280e Beb2ue NOP 

CO2210 @127e7 170838 161566 “Ov #170033, "CR 98E7 aC, FOR 1008 DEC, 
CC2216 212767 810088 161562 “Ov egiee78,CR pSEY FOR BRANDON MODE 
C@2224 852767 ee018@ 161556 Pe) 0108,°$9 
C82232 Bue2Teo? C8834e 175536 BIC 63u0,%§ 
ee224e e008081 walt 
@222462 O0CTTe BP eee 
222244 828242 NOP 
CB2246 BA41e7 o9e38e JSR Ri. Cur cu 
QR2252 BESle7 177%eeo Jue RAKO sRECYCLE TES? 

START LINE FREQUENCY REAL TIME CLOCK 

C0225 O1e7e7? L7e724 SSG1is LCs “Ov COUNTLLENT gSET LINE CLOCK FOR 18 SEC, 
@@22e4 B12707 880188 175254 “Ov #180,L49 sENABLE INT, 
BA2272 C&h205 ars R3 

8 
9 START PROGRAMMABLE REAL TIME CLOCK (MODE 1) 

O22274 Bieve7? 177828 17e2a2 PCTs “Ov SEC, K-Pm sSET PRECOUNY IN BUFFER 
aeese2 1ee@4e6 LLP § ele 9SET MIGH SPEED 
CC2304 O12707 Ba0113 178226 “Ov SOCOLIS, KaPS PIBKMZ DOwn COUNT & RUN TO STATUS 
Oe2312 e888483 BR 038 
Be2314 B12707 CBH11L 17e216 “Ov OBCOLLL, KaPs PIBOKHZ, INT, EN, DOWN & RUN TO STATUS 
C82322 812707 Beee2se Bee13e “OV e24,PCNY s8ET FOR 28 TRIPS @ ,5S SEC EACn 
022333 Be02e85 RTS R3 

9 SERVICE LIN® FREQUENCY CLOCK INTTERRUPTS 
§ 

@B2332 805307 888842 TImas DEC LCONY gCHECK FOR LAST CLOCK TICK 
Q02330 081601 BEG ood 
d2234e eee0ee RY} 
@62342 8045607 668126 JSR RS,REOT 
BQ2346 B127e7 B20088 1014346 “Ov #22007,C3R 9CLR LAST w C, 
822354 885707 Cabe22 TST CLAREY® sCHECK FOR PC, MODE ON LAST TICK 
C22360 100483 BMT 0018 
CO23e2 Co271o0 ebebeu ado aa,oge 
BG2306 eeBcec RTI 
882378 Bi2786 e2eb6ee “Ov wSTac<, SP PREINITIAL TRE STACK 
O82374 BOAio? 177172 JMP LOPa sRETURN TO P,C, TEST 
ee24ee eeeeee LCNTS @ 
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C22416 
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C22446 
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Ce24Su 
@22408 
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O@2466 
ee2u72 

G22u74 
@e25e2 
022566 
802512 

e02514 
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802542 
082546 
0225508 

202552 
002556 
222568 
802562 
802578 

v2e3 

2eS7e7 
1e@se2u 
025307 
001401 
2eeee2 
804507 
012767 
GeS707 
1e¢407 
Ce2T16 
eoeese 
212786 
@20107 
eeeeee 

C127e4 
224307 
eceeee 

812707 
C4207 
Cb2o7 
880285 

1057e7 
180375 
8160767 
888282 
882880 

810707 
165767 
420375 
eee2e3 

1e@5767 
100401 
C80221 
@227e7 
Oe16e1 

12-FEbeTe 

17e013¢e 

CeAG4e2 

@20RKe 
o2eeee 
177742 

SBbeC4 

eovece 
177112 

82447 
208418 

@20348 
eee100e 
GE8204 

175040 

175034 

175ea2e2 
175816 

175882 

8e82e3 

101354 

175274 

C02882 

1758246 

174772 

18829 

CLERETS 

TIMBs 

PENT Ss 

ERR, 

REPT: 

RECS 

WOLDS 

ECHOs 

CHECKS 

PAGE 16 

6 
J 
9 SERVICE PROGRAMABLE REAL TIME CLOCK INTERRUPTS 
Ys KaP§ sTESY STATUS OF CLOCK INT, 
any} a sREINITIALIZE TEST 
oEC PCT 926 TRIPS 
BEG a ') pBRANCH WHEN CONE 
avi 
Jga R5, REPT PREPORT FINDINGS 
“OV s206e°,CER #CLR LAST «a, 
ha hi CLERE? sTEST FOR PROGRAM CONTROL MODE 

TD | ee2e 
aod #a,0ge 

ary sRECVCLE TEST 
“Ov osTace, oP SREINITIALIZE THE STAC 
JMe LOPA gRETURN 70 PLC, TEST 

8 
’ 
9 REPORT CLOC< STATUS ERROR 
MOV OCLAST,@@ 
Jga RS, PRINT 

mLT SREAL TIME CLOCK STATUS SHOnS ERROR 

REPORT RESULTS OF CONVERTIONS Taken IN 38 SEC, 
AND SCALE FOR REGULTS OF ONE SEC, 

MOV o3u8,*§ 

Js R2,0C70FC PCONVERT OCTAL VALUE CONV, YO OEC, 
Jar R2,0u"C70 gPRINT 
RTE R5 

, 

p RECEIVE ONE CHARACTER FROM KEYBOARD AND 
s STORE IN LOPATION HOLD 
’ 
YsT6 KS grAlY FOR KEYBOARD 
BPL eed 

“OV TAB, me ™9 
RT§ R2 

a 
1 ECHO CwHARACTE® IN TELETYPE BUFFER REGISTER 
“OV TKO, T° pREADER BUFFER YO PRINTER BUFFER 
7sTs8 TPS 
BPL aod 

RTs ay 
i] 

U 
TSTB8 TKS 
ony xT | 
RTS Ri 
cme #203,%KS 

BEG oa 
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202572 
ee257u 
222062 

OG2686 

ee2o012 
ee2e.4 
@A2616 

CR2622 
@22o626 
@82634 
@82642 
ee205e 
822656 
222664 
BB2072 
ee27ee 
O82704 
022786 
ee2712 
ege7i2 
Be2716 
Oe2724 
C22726 
22732 
OG273a 
Oe274¢e 

O02742 
ec2rua 
C027d6 
882750 
002752 
@227Sa 
022756 

O22708 
Qe2762 
Ge2764 
202766 
oe2778 
Be2772 
ee2774 

OBL776 
eesea2 
083880 

vaes 

Se0201 
O527e7 
@ee167 

O85707 
021881 
880288 
012782 
612701 
Bi2707 
@12767 
@12707 
Q12767 
12707 
Bie%e7 
O16767 
061067 
1200686 
ees72e 
@05721 
C8107 
Bio7e7 
8eS2ii 
005767 
ee14ee 
808167 
e2a02ae2 

eeecer 
e2eeee8 
15436¢e 
176830 
177e3a 

177766 
177777 

820882 
2ee0e08 
888882 
beceee 
028800 
220800 
A77777 

812780 
B22718 
821087 

12eFEBoTe 

820202 
1760172 

BeBuua 

802746 
CO2702 
Coe2ee 
2e02ee 
808208 
668268 
860260 
CBCSb6 
eeceasu 
eebeue 

177754 
eede22 

eeeei2 

177708 

622762 
8882008 

lei2e6 

BE126 
@88i22 
CeRi16 
CeF112 
880106 
eeee5e 
O0G804 

CBG816 

12829 

OCTOECS 

BICEs 

Saves 

SuUMSs 
NEGS 

DECs 

OuTcOos 

PaGE 107 

RTS 
818 
Jp 

U 

wy 
#22087, °SH 
PRIME 

erence ane anne eI en eraarnreneereenenpemmanannaneameta 

i] 
p CONVERT VAL'E IN LOCATION "CAT" TO DECIMAL AND 
9 STORE RESULTS IN ASCII CODE FOR OUTPUT 
' 
rs? 

BNE 
“MLT 

“Ov 
“OV 
“OV 
“OV 
“OV 
“Ov 
MOV 
MOV 
OV 
400 
BPL 
vsy 
78st 
Jue 

MOV 

Ine 

154368 
17ee3e 
177e36 
177766 
177777 

77777 

PRINT 

s
e
w
 

~
~
 

@
A
G
8
G
8
G
8
~
<
 

MOV 
cmp 
BNE 

Crt 
xy" 

@nEG,°%8 

sOEC, "1 

8200, 9E° 
6208,°%C Oe 

#2608, [EC ou 

8260, °Ef co 

0260, °5F° 18 

CNT,Save 
Save, SuMs8 
(RB), *UM$8 
eid 
(RB) 

(Rije 
BIDEcs4 
SUMS, Save 

(R43) 
Sus 

2¢6 
BIDE 

Re 

9NO VALUE TO CONVERT 
9288 POINTS TO NEG, @S FOR SUB, 
921 POINTS TO LOCS FOR DEC. VALUES 

gLO4D ASCII BASE VALLES 

pSUBTRACT DECIMAL EQUIVALENTS 

sUPDATE 
sUPDATE 

$UB, VALUE 
DEC. LOCATOR 

PSAVE REMAINDER FOR WHEN BGOES, NEG, 
sPLuUS 3 

PRETURN 

1818000 
90619000 
90060160 
1600810 
9900081 

CONVE®TFD VALUE OF KWZ, 

SDEC.28 
8268, eR% 
2728 

ICMECK FOR FIRST NONSZERO CHAR, 
sPRINT 

TO ASCII vALUE 

WHEN DONE 

OCTe 
OCTe 
OCTe 
OCTe 
OCTe 

ae ee Ae | »
 

-
 ,e
@e

e@
ee

@e
eo

e@
ee

oe
e¢

e?
e@

¢e
ee

@e
@6

dr
mr

.O
06

wD
Cc

.}
O0

6U
mh

Cc
hO

FH
Om

rh
UC

—C
rW

Hi
mh

é~
7=

‘ 
aSn
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UC 
H™

hC
Um
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e83e18 
eosei2 
CO3bie 
ee3e22 
083826 
803032 
283736 
083040 
@B3B4a 
293046 
283eS2 
083056 
683062 
203200 
883070 
CO3sOTu 
ee3ice 

e83i1ee2 
@23186 
Be3114 
@I31Li6 
easi2a 
203126 
BOS1I3a 
eesise 
OS316 
203152 

883154 

003162 
23166 
383170 
203172 
OO31746 

OB317%— 
OO3282 
Cas2ee4 
023218 
Oa3212 
Be322e 
OB$224 
003230 
8e3232 
BO3236 
803248 

v6e3 

eesT2e 
127046 
004367 
000167 
1126067 
105767 
1ee375 
e227e0e 
e0137e 
e127e40 
CQu3o7 
@118607 
105767 
180375 
e127e0 
604367 

oe6262 

1124607 
122767 
801426 
122767 
881818 
112767 
000507 
112707 
884507 
080753 

116767 
165767 
1e@8375 
eee2e5 
eeee2es 
898000 

205767 
1eeese 
OCB167 
see2se 
Q42707 
805267 
Bo27le 
CO5726 
12716 
eeS7ue 
052767 

L2-FEBoToS 

eeuera 
COocee 
177754 

174534 
174526 

882772 

CBUR76 
eoee2s 
174504 
174u4u7e 

004166 
e00cee2 

SO0Cbe 
Oe210e 

eeeges 

eceeis 
eeeeia 
086812 
800202 

Gea014 
174376 

168026 

860850 

208200 
880032 
177748 

008348 

e26000 

889260 

eoeese 

888840 

808826 

1764004 

100578 

168582 

12229 

PRINTS 

Ours 

PRT: 

DONESs 
OBUFs 

AOCRTs 
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T&T (RB)O pSKIP OVER LEADING ZEHO’'S 
“OV sSPACF,@4 sPRINT & SPACE 
Jge AZ, PRINS 
JMP OuUTCOReg 
MCv6 CRB)o, 798 

Ysfos a | 

BPL 224 

Cue SDECo18,R28 
BNE eis 
MOV aPy,Ru gPRINT, 
Jgn R3,PRINT 
“OV (RO), °PS 
ys7e TPS 
BPL ers 

“OV @KHZ,@u 
Jga RZ,PRINT sPRINT "KMZ,® 
ars Re PALL DONE 

5 
pPRINT DATA SPECIFIED By REGISTER & UNTIL TERMINATED By 
y (6) 
“Ove (RU)O,O8UF 
CHPB #108,°8 IF 
BE0 DONE 
cure #aS,D8uer 
BNE Our 
“MOVE #15,0"UF 

JSR R5,PRY 
mOVB #12,0% Ue 
JSR AS,PRT 
ar PRINT 
5 
“Ov6 OBUF, TRA 
7876 TPS 
BPL PCT} 
ays a5 
RTs LB 
a 
’ 
9 SERVICE THE dod CONVERTER ON EVERY WORD COUNT 
p OVER FLOW ASD CHECK FOR ANY ERROR CONDITIONS 
p THIS ROUTING I8ED POR SINGLE CHANNEL & SEQUENTIAL MODE 
i] 
ysf CS8R sYTEST FOR INT, FROM ERROR 
BPL xy ) 

JMP SERR PREPORT A STATUS ERROR 
NOP 

BIC #203,C89 #CLEAR THE READY BIT 
Inc Cnt sPLUS 1 TO BLOCK COUNTER 
rYo}e) @O177706,05P pSUBTRACY 4S FROM STACK 
Ts’ (SP) 

MOV &348,eS9" 
T8T © (SP) 
88 €20007,0°8R 

~
~
.
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CG3246 B12707 813558 108526 “OV SOBF,4D« 

@e3254 e000e2 Rv} 
O832S$e 800082 CNY 6 sGROUPS OF 1800°S 

p REPORT STAT § ERROR 

CO32e8 B127940 884107 SERR: MOV @aSTATJ§,Ru 

@23204 BGU3O7 177ei2 JSR RZ, PRINT 
@23278 seeebe mL sSTaTuS REG, CONTAINS ERROR 

’ 
i] 

’ 

] 

’ 
9 SERVICE MORD POUNT OVERFLOm & ERROR INTERRUPTS 
5 FROM THE RA‘ DOM MODE 

$ 
283272 885767 168512 SERVIR: TST Cer sTEs’ FOR ERRORS 

@as27e 180082 OPL e%6 

@83302 801607 177758 Jme SERR sREPORT A STATUS ERROR 

083304 952767 828008 iL168476 6r8 #280607, °SR 
2O3312 @12707 813558 108402 MOV #0BF, 404 sL0a0 DATA aORD ADDRESS REG, a, 

@d3S320° BI2767 O87Te2e 108852 MOV OSTA, Swik 9L0a0 STATUS WORD ADDRESS REG A 
223320 B42767 e80208 1680454 6rc #200,C8® sCLEAR THE READY BIT 
@23334 885267 i77716 Inc CNT 201 70 BLOCK COUNTER 

@83340 Be2lie 1777a6 ado @I77T7G9,08P SUBTRACT 32 FROM STACK 

G233u4u Ba5726 TS? CSP)¢ 
Q@23346 B1271ie Be8esee “OV e3ae, eg” 
803352 e62a57U6 T$sy7 2(S$P) 

Q@23354 eae8062 RTI 

’ 
9 BRITE 1808 *TATUS HOROS FOR RANDON MODE 

’ 
G833Se 612785 887026 WRITES MOV @STa,%§ 

O3302 812725 018888 “Ov #18807, (RS)o 

223366 8286527 813558 CMP RS, aD"F 
203372 881373 BNE 27i8 

@83374 880281 avs LB | 

§ 
s8USS TIME OUP FRROR HANOLER 

] 

y 
B2337e B127846 806134 BERR: MOV BBUSE®,R4 pREPORT BUS ERROR 
G23bG2 BOUT LTTUT4 JSR RI,PRIN? 

CO34Q0 BEB167 1753506 JMP PRIME 

' 
' 
9 MESSAGES 

283432 880 BYTE 
283413 a77 QuUs eASCIT s2O/ 
Bas45u 162 

8834615 ous TEXTS eASCII /% TYPE (L) FOR LINE OR (P) FOR PROG, CLK 07 
PO3b16 84e 

a 
a 

a
r
 

o
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r 
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la
 

va
r 

w
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a
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w
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w
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wa
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Poses? 
@a3a2e 
3254621 
@Pyue2 
@03423 
@S342u 
2e3425 
B234u26 

203427 

eatese 

223as) 
223432 
O@3433 
@O3a$u 

@g3a35 
OG3436 
Be3ay7 
Ba3eae 
G3eai 
Basuad2 
B34 
B234uu 
O23045 

GOsuue 

CQ34a7 
223458 
834651 
@234S8e2 
@a3453 
B23e54 

8834655 
0234650 
823457 

C2306 

O23ae0) 
883462 
083403 
C23ueg 
23405 
O83466 

823467 
C23478 
BO3473 
C23472 

803473 
Be3a7u 
OB3ya75 

GQ34U76 
Q23a77 
203502 
22350) 
@23502 
@83583 

v@e3 

leu 
131 
120 
125 
ry 4 

ese 
iie 
@S1 
848 

186 

117 
12e 
242 

lis 
tii 
lle 
125 
eue 

117 
122 
ue 

ese 
12e 

@51 
Bue 

186 
117 
t22 
B48 
122 
122 
117 
187 
8Se 

Cry) 
103 
114 
113 
gue 

1@2 

84s 
248 
124 
131 
128 
125 
64a 
853 
265 
251 
B4e 
186 
117 

L2eFEBeT6 1e@329 

ASKS61 

Pace lel? 

»48CI1 /% TYPE (5) FOR S82 OR (0) FOR 68 M2, OF q 
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@23S04 

223505 
323520 
003587 

823518 
@e23511 
@e35i12 
@B3Si3 
@23Sia 
G23515 
223516 
@235i7 
823520 

02352) 
@23$22 
83523 
083524 
223525 
283526 
023527 
@e353e 
23531 
283532 
283533 
23534 

803535 
083536 
083537 
283540 
O235a1 
883542 
883503 
CO3Suu 
003545 
883506 
003547 
083558 
2603551 
023552 
223553 
883554 
883555 
083556 
883557 
083568 
08356) 
885562 
803563 
203504 
823565 
883566 
@23Se7 
283578 

O48 
110 
{32 
856 
248 

168 

e4us 

B75 
128 
i22 

L22 
181 
115 
@4d 
183 

i116 
124 

fie 
042 
eas 

iti 

i2eFEBeTe 18329 
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eess7i 
eess7e2 
@e3s73 
@e3574 

203575 
BO3576 
003577 
803000 
223601 
eexec2 
ee3ee3 
003604 

Ce3605 

823006 
083007 
003616 
O23611 
O230%2 
GO3e13 
BG3614 
@83015 
Be3eleo 
CO3617 
803628 
603621 
803e22 
263025 
CO3e2u 
283025 
BB3e26 
003627 
0036308 
803631 
O83632 
883633 
O03e34 
883635 
@83636 
G23637 
C03040 
BO3641 
O83eK2 

C23643 
C2304u4 
@@364u5 
G83eu6 
8230407 

20305¢e 
2036051 
083052 
C3653 

v203 

i16 
167 
414 
165 
608 
183 
138 
16) 
ile 
ile 
165 
14 
e445 

85e 
121 
Si 
675 
123 
195 
$21 
125 
185 
116 
i2e 
iii 
161 
114 
eae 
645 
6$2 
122 
053 
e7s 
t22 
181 
ite 
184 
437 
ito 
840 
ous 
18@ 

gus 
iea 
31 
122 
105 
e580 

116 
251 
186 
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/ETYPFCLIFOR 1OKMZ,(CH)FOR 108KHZ, 07 
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223054 

@23055 
#23656 
223057 

823000 
Se3o6) 
CO3e02 
083603 
Ce 3e64u 
8230605 
CO3C66 
083607 

083072 
23674 
Bese72 
2030738 
Ob3e7u 
@83075 
O23e76 

@23o77 
ae3s7ee 
e@e37e) 
@23782 
@a37e3 

@237e0 
ees7es 

023780 
223707 
Bes7ie 
COs7i1 
Ge3s712 
883713 
@e3714 
ees7is 
OeS7I16 
@23717 
283722 
O83721 
883722 
@33725 
083724 
223725 
BBS720 
083727 
883732 
883734 
223732 
823733 
@23734 

OO3735 
OC3736 

vees 

417 
i22 
040 
61 
Gon 
113 
118 
i32 
256 
ose 
118 
851 
1006 
117 
122 
840 
61 
Boe 
2o8 
113 
118 
132 
856 
0a6 
066 
166 

eas 
123 
itt 
il6 
167 
116 
165 
eae 
183 
i1e 
161 
116 
116 
165 
116 
848 
115 
17 
184 
185 
eas 
84s 
108 

e465 
tee 
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2a3737 122 @ 
ees7ue 117 
Ce3743 187 
Oa3742 122 @ 
eaes7aus 101 
Ce374U4 115 
@23745 gue @ 
ees7he 183 
ges7a7 117 
ee375e Lie @ 
ee3753 124 
283752 122 
ees7ss 117 @ 
ee37Su 114 
#23755 Bue 
603750 115 @ 
203757 417 
e23760 186 
PO3764 105 @ 
23762 PTY} 
e373 @u5 
823704 122 @ 

ee37e5 eus SCHs eASCII /RSEG TENTIAL CMANNEL MODERZO/ @ 
203766 123 
03767 185 
ee377e 121 @ 
@OS773 125 
@83772 105 
23773 116 e 
CO3TT4 120 
003775 M41 
283776 181 e 
ees777 116 
eaucee gue 
004001 103 @ 
eeuge2 110 
eeuees 101 
eeuceu 116 @ 
02u005 116 
PITTIY 165 
ec4ee7 116 @ 
eeueie eue 
eauel! 115 
eeurie 117 @ 
C4013 1@a 

eeuels 185 
240815 e4u5 r 
PITT eh eus 
e0ue17 10¢ 

@ 

224820 @us RCH: eASCII /BRANMON CHANNEL MODERRO/ 
eoue2) 122 @ 

@ 

ELE 
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e eeucee 184 q 
gauges iio 
eeuceu 1Q4 

e Ceuees 117 q 
Ceue2e ile 
@2u027 eve 

e eouase 103 q 
e0u03! 110 
eeugse 121 

e 20033 116 q 
@euese 116 
eeuess 105 

e PITT BY iid q 
e2ue37 gue 
goueue 115 
20404} 117 q 

e C2442 184 
Beuges 185 
Beuouu @u5 q 

@ eeueus ous 
204046 TT) ‘ 

@ 
JQueu7 @us CLKSTs ,ASCII /3CLOCK STATUS ERROR 0, 
seuese 1e3 q 

@ eeuesi 116 
ee0eS2 117 
eeuess 103 <q 

@ eouesa 113 
eeue5ss eue 
804056 123 « 

@ 804057 124 
2eucee 181 
@04061 126 q 

@ eeurez 125 
Bouees 123 
ITY IY gue « 

@ eeuces 185 
rPTyIT Ys 122 
084007 122 <q 

@ eoue7e 117 
TY) ka 122 
eeuate2 e42 <q 

@ eeue7s 1288 

q @ eQue7u gue SPACEs ,ASCII 7 07 
eeue7s 10@ , 

@ 
@24276 856 PTs eASCIT 74,07 
eeuer? 128@ ; <q 

@ 

e eeuiee ‘TY: KHZ ASCII / KmZ, Res <q 

e q 
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e 004101 133 <q 
eeulo2 112 
gou1e3 132 
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200185 Bus 
C2U186 1e@@ P 

@ 

@8u107 eas STATUSs , ASCII s2ADF11 STATUS ERRORSO/ 

e eeulie 12) q 
OGall4s 1@4 

eeuite 186 
e Ceuls3 261 <q 

PITY See @ol 
POu11S e4e 

e CQ4116 123 <q 
CG4LI17 $24 

eoui2e 101 
e eeui21 126 q 

eeui22 125 
eeui23 123 

e Ceui2u gue « 
@2u125 185 
eeus26 122 

e aeuse7 122 <q 
ecuise 117 
COu13! 122 

e eeuls2 Q4u5 < 
@0u133 10@ 

e C@uisu 102 BUSERs; ,ASCII /8U8 "IME OUT ERRORSO/ « 
Beu13S 125 
PITS BYS 123 

e eeuss? pue r 
Beulae 126 
Ceulat yi 

e eeuiue 115 <q 
Ceulu3 1085 
C@4ul1uu 84g 

© eoules 117 <q 
CCuLue 125 
Ceulu? 126 

e eeuise PTT) r 
06151 105 
eeu152 122 

© e00153 122 q 
804154 117 
004155 122 

e eeu15se eus r 
804157 180 

@ q 
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e 227626 187626 <q 
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