
SCELBI AUDIO CASSETTE TAPE UNIT IN TERFACE 

INTER-CONNECTION INSTRUCTIONS 

TO CONNECT THE CASSETTE TAPE UNIT I NTER F ACE TO THE STAND­

ARD SGELB1-8H CHASSIS, PLUG ONE END OF AN 1/0 CABL F INTO 
PI AND THE OTHE.R END INTO THE OUTPUT PORT SOCKET TO RE USED 

COUTPUT PORT 13 IF STANDARD SCELBI SOFT�ARE IS TO BE USE D > . 
PLUG ONE END OF ANOTHER I /0 C ABLE INTO P2 AND THE OTHER END INTO 

THE INPUT PORT SOCKET TO BE USED.<INPUT PORT 3 lF STANDARD SCELBI 

SOFTWARE IS TO BE USED.> CONNECT +5 TO THE RED BINDING POST AND 

GROUND TO THE BLACK BINDING POST. 

IMPO R TANT 

THE 'SYNC' LINE FROM THE CPU CARD MUST BE WIRED 
TO P IN 10 OF BOTH THE INP UT PORT SOCKET AND THE 

OUTPUT PORT SOCKET ON THE SCELBl-8H CHASSIS. TO DO 
THIS CONNECT A WIRE FROM XA02 B-A TO PIN 10 OF THE 

INPUT PORT SOCK ET AND PIN 10 OF THE OUTPUT PORT 

SOCKET TO BE USED. 

TO CONNECT THE AUDIO CASSETTE TAPE INTERFACE TO A CUSTOM 

CHASSIS, C ONNECT Pl-1 THRU -8 TO THE DATA LINES 0 THRU 7, RE­

SPECTIVELY, OF "'l'HE OUTPUT PORT DATA BUSS AND Pl-9 TO THE O UTPUT 

PORT STROBE OF THE OUTPUT PORT TO BE USFD. <D0L THRU D7L AN D 

053 l F STANDARD SC ELB I SO FTWAR E IS TO BE: USFD. > CONNECT P2-7 

TO AN INPUT PORT DATA LFAD AND P2-8 TO A DIFFERENT DATA LEAD ON 

THE SAME PORT. < INP36 AND INP37, R E S P ECT ! VELY, IF SCELBI SOFTWARE 

IS TO BE USED.> CONNECT +5 VOLTS TO THE RED BINDING POST AN GRO'lfND 
TO THE BLACK BINDING POST. 

IM PORTANT 

CONNECT THE 'SYNC' LINE FROM THE CPU CARD PIN B-A 

T 0 P I - I 0 AND P 2 - 1 0 0 F' TH E TAP E I NT E� FA C E. 

TO CONNECT THE TAPF INTERFACE TO THE AUDIO CASSETTE RECORDER, 

PLUG THE RECORDER INT ER FA C E CABLE INTO 51. TH E LARGE SILVER PHONE 
PLm; IS CONNEGTFD TO THE EARPHQ,NE . •  J,i.\CK O F  THE 'TAPE RECORDER. 
THE LARGE RIW <OR HLACKi .PHONE PLUG lS CONNECTED TO THE J.,lCRO­

PHOnE OR AUXILIARY INPUT OF THE TA P F  RECORDER AND THE SMALL JACK 

IS CMJNECTF:D TO THE MOTOR CON T ROL ,jf\Cl'{,, 
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PROGRAMMING CONSIDERATIONS 

ANY PROGRAM WHICH USES THE TAPE INTERFACE SHOULD OUTPUT A ZERQ WOAD 
-<ICTAL CODE 000> TO THE TAP E  INTERFACE IN IT�S INITIALIZATION �OUTINE• 

\ 

THE OUTPUT PORT GOING TO THE TAPE INTERFACE USES BITS 6 AND 7 AS 

CONTRO� BIT S AND BITS 0 THRU 3 AS DATA BITS. THE DEFINITIONS FOR THE 

BITS A�E GIVEN IN TA BLE 1· 

OUTPUT PO'RT 
DATA BIT 

BIT 7 

BIT 6 

BI T 5 

BIT 4 
BI T 3 

BIT 2 
BIT 1 
BIT I1J 

TABLE 

DEFINITION 

IF =1, READ MODE 

IF =0, WRl TE MODE 

I F = l , MO TO fit I S ON 

IF =0, MOTOR I S  OFF 

NOT USED 

NOT USED 

MOST SIGNIFICANT DATA BIT 

DATA BIT 

DATA RI T 
bEAST SIGNIFICANT DATA BIT 

THE I NPUT PORT GOING TO THE TAPE INTERFACE USES BIT 6 F9R TRANSFER 

OF TAPE INTERFACE STATUS AND B I T 7 FOft TRANSFER OF DA TA FftOM THE TAPE 
TO THE COMPUTER <READ MODE>. THE DEFINITION FOR THESE BITS ARE GIVEN 

IN TABLE 2. 

INPUT PORT 

DATA BIT 

BIT 7 

BIT 6 

BITS 0 THRU 5 

DEFINITIGN 

EQUALS THF DATA VALUE READ 

F�OM THE TAPE IN THE READ MODE· 

IF = 1, IN THE WRITE MQDE.; INDICATES 

THE INTERFACE IS READY TO ACCEPT 

THF: NEXT DATA TRANSFE'R . 

IF =0, IN THE W'RITE MIDE1 INDICATES 

THE INTERFACE I S  BUSY WRITING OUT 
TO TAPE· 

NO T USED 

TARbE 2 

FOR R ECORDING DATA, TH F 0 UTPUT FROM THE TAPE I NTERF'ACE MAY GO TO 

EITHER THE MICROPHONE OP THF AUXILIARY INPUT O F  THE TAP E  UNIT. DETE�­
MINE. WHICH INPUT IS BEST FOR TlH: PARTICULAR RECORDER BEIN G USED. 
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FOR BOTH RFADING AND WRITING, THF VOLUME AND TONE CONTRQLS OF THE 

TAPE UNIT SHOULD RF SFT AS FOLLOWS. THE TON E CONTROL SHGULD BE SET TO 

MAXIMUM TREbLE. THE VOLUMF CONTROL SETTING SHOULD BE SET IN THE FOL-

LOioi'ING MANNER. SET THE TAP!:- HECORDER TO PLAYBACK Rf.C(HWFD DA TA WITH THE 

'�LUME TURNE:D ALL THE WAY DOWN. OHSFRUF THE INDICATOR DSI <FIGURE I> 
THRU THE LARGF HOLE IN THF TOP OF THF I NT FPFAC F  AND TUFN UP THE UOLtfME 
l..NTIL THE INDICATOR IS Jt:ST ON, THEN TURN UP THF UOLUME C ONTRO L AN()THF� 

1/8 TURN. WHEN DATA I S  HEING READ IN THF INDICATOR WILL CHANGE IN IN-
TENSITY BUT NEVFR GO OUT. 

TO WRITE: A WORD OR \.lORDS ONTO TAPE, USING THF A UTOMA TIC MOTO� CaN­
TROL SET THE TAPE UNIT TO THF RECORD MODE. THE PRO GRAM SHOULD THEN PEft­
FORM THE FOLLOWING STEPS: 

1. OUTPUT A MOTO R START COMMAND TO SET UP THE TAPE INTERFACE 

AND TO START THE TAPE MOUING. THIS COMMAND IN BINARY IS 

11�00000. 

2. OUTPUT A t.TRITE COMMAND WITH THE FIRST HAL F OF THE DATA TO 

BE RECOPDED I N  BITS 0 �HRU 3 OF THE COMMAND. 
0100�XYZ WHERE WXY AND Z CORRESPOND TO THF FIRST HAL F 

OF THE DATA TO BF R ECORDED. 
3. DELAY APPROXIMATE 2 INSTRUCTIONS <FOR EXAMPLF: LAA, LAA> 

4. RFAD �TATUS OF THE TAPE UNIT BY LOOKING AT BIT f. OF THE INPUT 

PORT. 

5. IF STATUS IS =0, JUMP TO STEP �. 
6. DELAY ABOUT 2 MILLISECONDS FOR STOP BIT. 

7. OUTPUT TH F  2ND HAL F  OF THE DATA TO BE \JRITTFN BY OPTPUTTINf, 

A WRlTF COMMAND WITH THE SECOND HALF OF THE DATA IN BIT� 

� THRl' 3· 
8. READ THE TAPF STATUS BY LOOKING AT BIT 6 OF THE INPUT PORT. 

9. IF STAT U S  =�� JUMP TO S TEP 8. 
IVl. DF:LAY ABOUT 2 MILLISECONDS FOR A STO P I:HT. 

II· I F MORE IS TO BE WRITTEN �ETURN TO STEP 2. 

12. OUTPUT A ZERO WORD <\1!0 0\1!0 000) TO TURN OFF1 THF TAPE UNIT. 

FOP MANUAL MO TO R  START AND STOP, DFLFTF STEP I AND MANUALLY STA RT 

THE MOTOR HFFORE STARTING THF PROGRAM. 

TO REAP A MORr OR BLOCK OF \.JOPDS FROM THE TAPE USING THF AUTOMATIC 

MOTOR CONTROL, FIRST MANUALLY POSITION THE TAPE TO THF CONSTANT TONE 

1JHICd PRECFEDS THF DATA ON THF TAPF. THE PROGRAM SHOULD THFN PFRFOPM 

THE FOLLOWING STEPS: 

1 • Ot:TPPT A REAr' COMMAND TO THF TAPF INTEfiFACF TO SET UP A READ 
AND TO START THF: MOTOR RU!\JNING. TH I S COMMAND IN B I N ARY IS 

11 ��0 000. 
2. WAIT P.PPROXIMATFLY I SrCONP TO ALLOW THE TAPE TO GET UP TO 

SPEFrl. 

3• LOOK FOR THF START B I T  FlY LO O PING ON A TF.ST FOR BIT 7 

OF THE INPUT PORT TO GO HIGH. 

4• UPON RECEIPT OF THF START BIT, D ELAY APPROXIMATELY '760 MICRO� 
SECONDS <112 HIT>. 

""· CttF.:CK THE START BIT AGAIN TO 1'1AKE SURF IT IS REAL, IF IT IS 

NOT, JVMP TO STYP 3. 
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t. DFLAY TO GFT l''<�i-1 MlCFOSfCONDS OF Pf<OCFC.SIIIJ� PLflS DFLAY TIMF 
RF:T'''EE'\J 1::5 I T S. 

7. REi�D IN TtH llAT�\ :.H T 1\NU :C.t-11!/· l T. 
b. IF THIS IS NOT THF: FOURTH DATI\ RIT RETURf\J TO STF:P 6. 
9. SA\!E THIS HALF OF- THE \ .. rQRD.PERFORM STFPS 3 THRU K AGAIN 

TO RF.AD Ii\1 THE SECOND HALF OF THF 1•10HD. 
10. PUT THF TVJO HALFS TOGETrlFP AND ST,lf=H� l.rHERF DESIRED. 
ll. IF MORE DATA IS TO BF HF.AD IN, JUMP TO STEP 3. 
12. IJHFN Fii\llSHFD, OUTPUT A L.FRO 1Jl\R[l TO TURN OFJt THE TAPE. 

FOR MANUAL MOTOR CONTROL, START TliE TAPE MOTOP BEFORE STARTING 

THF PROGRAM. 

JUST AS A R Et-11 NDER, SC ELB I HAS S F\IFRAL PRO GRAMS AVAILABLE, 

AT \JERY H Ff\ SOt-JABLE PRI C FS, UH I CH PER FO HM Trl E FUNC TI 0 l\JS DESCH 1 BED 
ABO\JE. 01-<JIFI-? THE bH TAPE "'Rl TF PROGHAM I! 61XX-000? AND TrlE bH 
TAPE READ PRO(.;RAM #61XX-003. 

I. ---

� 
� r 

i 
r-�-," 
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SCELBI SPECIAL FEATURE 

IT trA<: RFCft'JTLY DECIDED "�"1) f)F ' fLOP AN IM0�011ED GE NE �AL PtTRP05E TAPE 

RF.AD AND �ro t TE PPOGPAM rOn "�"hF �C.7:.PI T/\Pf INTE!1FACE. THE OBJECTIVE WAS 

TO DF.Vl�E A PnOG�AM THAT l.JQPLT') HAT GENFPAL PpnnOSE APPLICATION INS!EAD 

OF tTSING tJARIOt'� VE-q�I0NS FO?. DI FF�ENT TYPE<; OF Pt:lOGRAM� AS HAS BEEN 

THE CA�E IN THE PAs;. ONE GOAL OF THF DEt''ELOPMFtJT EFFOP.T tJAS !0 HAVE 

THE EN'�"IP E "�0GPAM FI"!" ON A �I�GLF 170'? TYPF P00!'1 50 THA"' IT COlTl..D SERVE 

AS A GENERAL PU�POC::E PTILI TY �Ot1":":'JE FOr.? A \.TIDE VAR IETY OF PROGRAMS. 

PLACING THE 'P?OGRAM ON A ?ROM, AS .,.HE READEP l<NOlJS, GlUES A SYSTEM IN-

STANT CAPABILITY A� SOON A� THE COMPt'TER I<:; PO WERED T�. THE PROGRAM DE-
SCPIBEO HERE HAS BEEN DE�IGNATED A� THE NEW STANDAPD TAPE �EAD/VPITE 

PROG'PAM FOR THE SCELBI TAPE INTERFACE. IT IS BEING PPESENTED FO� THE 

BF:NEFI! OF ALL 'PREVlOtT� SCELBl TAPE IN'!'EPFACE O�JNERS· 

THE?F ARE NtTM�Otr<; NEV FEATtTRE� IN THE !APE READ/ �ITE o�OGRAM AS 

WILL BE EXPLAINED SHORTLY· FIRST .. HOWEVER, A PEVl E\f 0 F THE GENERAL OP-

EPATION OF PREVIOUS SCEI..BI TAPE PROGRAMS IS IN OPDER. 

AS SCEI..BI TAPE INTERFACE OWNE?S KN0\1, THE SCELBI TAPE INTEPFACE .. 

t!HEN IN THE t"P I TE MODE, ACCEPTS FOT.TJ� "DATA" BITS FROM THE COMPU'!' � AT A 

TIME. THE INTERFACE THF!'.J ADDS A "START" BIT AND SENDS THE S TART BIT AND 

FOtTF DATA BITS AS ONE SERIAL GROt'?. TO SEND A COMPLETE EIGHT BIT WO�D 

!HtTS REr.ltTIRES '!'\TO t;.TRITE OPrnATION� OF THE INTERFACE. FOR EXAMPLE .. FIRST 

THE FOtT? MO C::T SIGNIFICANT BITS 0 F A \.'ORD ARE SENT TO THE I NiER FACE� "'HEN 

THE FOt.TR LEAST SIGNIFICANT BITS• 

IN THE �ECEI�rE MODE� THE TAPE INTrnFACE RECEit'ES DATA ASYNCHRONOUS-

LY. AS 1'HE TAPE IS �EAD BACK .. THE INTEqFACE SEARCHES FOR A "STA�T" BIT 

AND tJHEN ONE IS DET ECT ED , A SOFTWARE R0tTTINE IS t"'!'ILIZED TO SAMPLE THE 

NEXT F0t1R ti'NITS OF TIMF FOR THE FOUR DATA BITS IN A GROUP. THIS SEQUEN­

CE IS REPF.ATED TWICE FOR FACH FtTLL F.IGHT BIT WORD THAT I� f?ECEIVED TO BE 

PLA� ED IN THE COM0PTE'R 'S M EMO?Y. 

THE NN TAPE READ/\.ffilTF PROGRAM DOES NOT� OF COU�SE .. ALTER THE BASIC 

OPE'Pr'\TION OF THE "!"APE INTE'PFACE A� I"!' HAS BEEN DE�C�IBED IN THE PREUIOtTS 

nrO PA�AGRAPH�. HOV EVER ., 1'HE GENEPAL "FO�MAT" OF HO�r DATA IS SENT TO 

AND RECEIVED FROM THE "�'APE t!NI"1' HA� BEEN ALTE'P.F.D. 

IN t>q[ulOl'S TAPE t>EAI)/t.�ITE VE'R �ION S ., DATA TO BE T'RANSMITTED TO THE 

TAPE TTNIT WAS FORMATTED IN SE't'�AL ':JAYS DEPENDING ON THE TYPE Of PRO­

GRAM BEING t'SED. FOR IN<:-ANCE., IN THE BASIC TAPE P.FAD/TJ�ITE trE'RSION, 

t.fHEN A PEnS ON \o!ANTED TO Ht:�l TE DATA TO THE TAPE UNIT., THE OPERATOR SET UP 

CPtT REGISTERS "H&L" TO THE �TARTING ADDRFSC:: O F  THE DATA BLOCK IN M EMORY., 

AND CPtT P.EGI�TER "E" TO A "1:J0PD COT!NT" t.1HICH INDICATED THE NUMBER OF 

CON� EC t''�" I VE uon OS ":"HA '!' \.1 ERE "!"0 BE 1,ro ITT EN. '�"H F BA c:r C opQ GRAM LIMIT ED 

EACH T.J'RITE Or>F?ATION !0 ONF 0A?:ICP"-AD PAGE IN M FMORY. THE PROGRAM 

W0t'LD "!"HfN SEND THE DATA Tf) THF "'Anr PNl"' BY C:PLITTING EACH WOP.D IN HALF 

TO BE COMPATIBLE VlTH THE TAPE IN'!'�FACE. A� FACH MEMO�Y WORD '�A� PRO-

CESSED .. THE TAPE UP!.,..E P'iOGPAM COMPILFD A ''CHf:CK St!M" BY ADDING UP THE 

VALUE OF ALL THE "'/0DCS" �EN: AND AT THE END OF '!'HE PROGRAM IT WOULD 
SEND THE TWO'� COW.,LE�FN: 0 F THAT CALCTTLATF.D VALlTE AC:. THE LAST "WORD" 

OF THE <:;T'RING Or DATA. l�J 7HF t=�FAD !'tOOE., THF OPERATOR WOlTLD AGAIN �ET 
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CPU REGISTERS "H&V' TO THE STARTING ADDRESS V.THERE DATA WAS TO BE LOADED, 
AND PLACE THE WORD COUNT IN REGISTER "E.'' THE READ PROGRAM WOULD THEN 

READ BACK THE DATA, COMBINING THE GROUPS OF FOUR BITS INTO EIGHT B.IT 

GRO tWS FOR STORAGE IN MEMORY 1J0RDS. IT ALSO CALCULATED A "CHECK SUM" 

AS DATA WAS READ AND AT THE END OF A STRING OF DATA CHECKED TO SEE IF 

THE DATA HAD BEEN READ CORRECTLY BY ADDING THE nTD'S COMPLEMENT VALUE 

P.ECEIVED AS THE LAST ''WORD" TO TH E  VALTTE IT CALCULATED AS DATA WAS READ 

AND CHECKING TO SEE THAT T HE SUM ��A� Z:E'RO • 

IN THE ,.BLOCK•• FORMAT TAPE READ T,.ffiiTE PROGRAM, THE tT5ER. FIRST SET 

UP THE STARTING PAGE IN REGISTER '' H" AND THE NUMBER OF PAGES TO BE PRO-

CESSED IN CPU REGISTER "E." THIS PROGRAM ALLOWED MULTIPLE PAGES OF 

DATA TO BE PROCESSED AT ONE TIME AND ALSO USED A CHECK SUM TECHNIQUE BUT 
IT HAD A DRAW BACI{ OF REQT'IRING FULL PAGES TO BE \miTTEN AT A TIME. 

WHEN USING THE TAPE INTERFACE TO RECORD THE OBJECT CODE FOR PROGRAMS 

PRODUCED BY THE ORIGINAL SCELBI ASSEMBLER PROGRAMS, A SIMILAR APPROACH 

THAT UTILIZED A "WORD COtTNT'' AND CHECK SUM 'JAS tJTILIZED, BUT NOY THE 

TAPE WAS AUTOMATICALLY FORMATTED SO THAT THE FIRST TWO TJORDS I N  A "FILE'' 

ON A TAPE WERE TAKEN TO BE AN "ADDRESS" AND THE THIRD WORD WAS A "'IJORD 

COUNT... THE TECHNIQUE ALLOWED A LARGE PROGRAM, SCATTERED AT MANY LOCA­

TIONS IN MEMORY TO BE AUTOMATICALLY CREATED AND READ BACK IN ONE OPERA­

TION, BUT THE COMBINED READ AND WRITE PROGRAMS WERE RATHER LARGE. 

OTHER TYPES OF PROGRAMS USED OTHER KINDS OF TAPE FORMATTING TO AC-

COMPLISH SPECIFIC OBJECTIVES. ESSENTIALLY, EACH TYPE OF PROGRAM UTILI-

ZING THE TAPE INTERFACE HAD A DIFFERENT TYPE OF FORMAT RESULTING IN A 

PROLIFERATION OF TAPE READ/WRITE PROGRA.MS. 

THE NEW SCELBI STANDARD TAPE READ/WPlTE PROGRAM ESTABLISHES A FORMAT 

THAT CAN BE USED BY A WIDE �TA'RIETY OF PROGRAMS VITH WIDELY RANGING F1rNC-

TIONS. THE KEY TO "T'HE PROGRAM'S SUCCESS HAS BEEN THE DPTELOPMENT OF A 

FORMAT FOR PLACING DATA ON THE TAPE WHICH IS EXPLAINED BELOW. 

A BYTE OF DATA IN THE COMPUTER, THAT IS TO BE STORED ON THE TAPE 

UNIT CAN BE CONSIDERED AS CONSI$TING OF EIGHT BINARY BITS ARRANGED AND 

SYMBOLIZED FROM MOST SIGNIFICANT TO LEAST SIGNIFICANT BITS AS SHOWN: 

7 6 5 4 3 2 0 

IN THE NEW TAPE FORMA!, EACH GROt.JP OF EIGHT BITS FROM THE COMPUTER 

IC: SPLIT INTO TWO GROUPS OF FOUR BITS <A MOST SIGN! FICANT HALF AND A 

LEAST S I GNI Fl CANT HALF>. THEN A ND.� WORD 0 F El GHT BITS IS FORMED BY 

ADDING FOUR BITS OF INFOR!1AT10N TO THE RIGHT OF EACH .. HALF'' OF TH E ORI­

GINAL EIGHT BIT COMPUTER WORD. THESE FOUR BITS OF INFORMATIO N ARE USED 

TO DIRECT THE OPERATION OF THE TAPE UNIT AS WILL BE EXPLAINED SHORTLY· 

FOR NOW, ONE CAN VIEW THE ORIGINAL FORMAT OF AN EIGHT BIT WORD BEING 

SPLIT IN HALF AND COUPLED TO FOUR ••INFORMATION" BITS SO THAT THE O�IGI­

NAL DATA '·10TTLD A'PPFAI=! AS: 

P H L T 7 6 5 4 

p 3 2 0 

THUS, tJHAT PAS ORIGINALLY AN EIGHT BIT DATA WO'R D IS TRANSFORMED IN-

TO TVO EIGHT BIT WORDS. EACH NEt,.T EIGHT BIT \.JORD CONTAINS FOUR BITS OF 
THE ORIGINAL DATA AND F'OTTR NEW "�TATUS" BITS ARRANGED AS SHOWN. 



THE "S!A!ll$ .. BITS �HO\-JN HJ THE PPEVIOPS ILLtrSTBATION CARRY THE 

FOLLOWING INF0Rt-1ATION: 

THE ''"D" POS IT IO N IS nc=.Ei Ae A PA'RlTY BIT. 'THIS BIT IS 

$ET BY THF ��T PIT E PPOGRAt" SO THAT A GPQTJP OF EIGHT BI T S 

IS AL\.TAYS "F.VEN 'PAt:nTv," -rnAT I�, THFFE TliLL BE AN 
EVEN N FM B ER C 0 , 2 , -4, 6 0 P 8 ) E I "'c I N T H E L 0 G I C "0 N E" 
STATE. 

THE "H" BIT IS �FT -ro A ONE IF THE "DATA BI!S" ARE !0 

CONTAIN A H I  G H ADDPESS (PAGE). 

THE "L" BIT IS SET TO A ONE IF THE "DATl\ BITS" ARE TO 
CONTAIN A L 0 W ADDRESS. 

THE "T" BIT IS SET TO A ONE ...-o SIGN! FY "TRAILER'' CO D E. 
!PAILF.R CODE �IGNIFIFS THE END OF A TAPE "FILE" AND 

THE "DATA BITS" IN THE G'ROlTP YILL BE IGNORED. 

IF NEITHER THE "H," "L," OR "T" BIT IS SET TO A ONE 

THE ''DATA BITS .. ARE CONSIDERED TO BE INF'O'Rl'1ATION TO BE 

LOADED INTO MEMORY· 

tTSING ·THE ABOVE FORMAT, A '1"YPICAL \�liE OPERATION �·!Ot'LD RESTJL"!' IN 

INFORMATION BEING 'IJRITTEN ON THE TAPE AS FOLLOt .. JS: 

X H 0 0 7 6 5 4 

X 0 0 0 3 2 0 

X 0 L 0 7 t: 5 4 

X 0 0 0 3 2 0 

V' 0 0 0 7 6 5 4 j\ 

X 0 0 0 3 2 0 

• 

• 

X 0 0 T 7 6 5 4 

X 0 0 0 3 2 0 

DATA BITS = PAGE ADDRESS 

DATA BITS = LO�l ADDRESS 

DATA BITS = DATA 

D A T A 

DATA BITS = DON'T CARE 

:HIS FORMAT OFFD'<": <:'EUFPAL N!CF F'EA""TT?ES. FOR 0!\TE, I T ALLOWS THE 
WRITING OF TAPES THA":" 1.THEN '8FAD :?AC1{ IN 'JILL AT'TOHATICALLv PFAD DATA 
INTO THE CO��ECT ME'·!O'PY ADDRESSES VlTHOtTT Ai'JY "INITIALIZATION" PROCED-

tr'PES. FO'R ANOTHEP, F:P�OP CHFCl{lNG 1� ACCOMPLISHED ON A BYTE-BY-BYTE 
BASIS. THUS� IF AN F.P'lOP IS DETECTED� THE PROGRAM CAN BE <;TOPPED IM-
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MEDIATELY INSTEAD OF HA UING TO YAIT FOR AN ENTIR E PROGRAM TO BE RFAD IN 
ONLY TO FIND BY A CHECI< �Ut1 T ECHNIQUE THAT AN ERROR OCCtr?ED. THIRD., BY 

DEVELOPING THE OVER ALL P'ROCiRAH AS A SE'PIES OF SUBROUTINES, THE P ROGRAM 

ALLOWS CONSI DERABLE Fl.EXIBILITY AS W ILL BE ILLUSTRATED. 

FOR INSTANCE., BY REF FR'P IN G TO THE PROGRAM LISTING WHICH IS PRESEN­

TED AT THE END OF THI S DISCUSSION., <THE LISTING SHOVS THE PROGRAM AS IT 

WOULD APPEAR RESIDING ON PAGE 1 7 ), ONE CAN SEE A GROUP OF SUBROUTINE$ 

IN THE WRITE SECTION. 

THE FIRST SUCH SUBROU TINE, LAB EL ED "�'LEAD," SIMPLY STARTS THE TA PE 

RECORDER'S MOTOR AND PRO VI DES FOR ABOUT A THR EE SECOND DELAY BEFORE TH E 

ROU TINE IS EXITED . THIS SUBROUTINE WOt'LD BE CALLED WHEN ONE \TAN TED TO 

S TAR T A NEW TA PE "FILE." A S SCELBI TAPE INTER FA CE OWNERS KN01.J, WHEN THE 

TAPE UNIT IS NO'!' TR AN SMITTING DATA, IT W I LL 'WRITE ALL " Z EROS" SO USING 

THIS S UBROUTINE \tOtTLD EFFECTIVELY CA USE ABOUT THREE SECONDS OF uLEADER" 

<ALL ZEROS> CODE TO BE WRITTEN ON THE TAPE. 

THE NEXT SUBROU TINE S TARTING AT LOCATION 010 AN D LABU.ED "t.TADDR ... 

IS A SUBROUTINE THAT WILL \ffii TE THE CONTENTS 0 F THE "H" AND .. L .. R EGI-

STE'RS IN THE CPU ONTO THE TAPE IN THE DESCRIBED FORMA T· THE uw• STATtTS 
BIT WILL BE SET WHEN THE "PAGE" ADDRESS IS \'BITTEN, AND THE "L" STATltS 

BIT \IT ILL BE SET \THEN THE "LOW .. ADDRESS IS WRITTEN • NOTE THAT ONE ALSO 

HAS THE OPTION OF :El-JTERING THE SUBROUTINE AT LOCATIO N 0 16 LABELED AS 

"WADRL .. IN THE EVENT ONE ONLY WANTS TO WRITE A NEW "LOW" ADDRESS BYT E ! 

THUS, TO SEND ADDRESSING INFORMATION OUT TO !HE TAPE UNIT ONE MERU.Y 
HAS THE CALLING ROUTINE SET UP .. H & L" TO THE DESIRED ADD!1F<::S COP. JUST 

"L" IF THAT OP TION IS D ESIRED > AND CALLS THE ''YADDR" SUB RO tTTIN E. 

THE NEXT SUBROUTINE SHO\TN AT LOCA TION 024 AND LABELED "l¥DATA" 'JILL 

CAUS E THE CONTENTS OF CPP REGISTER "C" TO BE \fRIT"!'EN ON THE TAPE UNIT AS 

A "DATA" WORD. THUS" TO WRITE A STRIN G OF LOCATIONS IN MEMOPY A� DATA 

ON THE TAPE UN IT, ONE JUS T LOADS S UCC ES S I VE WORDS INTO REGISTEP "C" AND 

CALLS THE "WDATA" SUBPOUT IN E. 

FOLLOWING THE "VDATA" SUBROUTINE AT LOCATION 036 IS A 5trBROr'.., INE 

LABELED ••w:i'RAL. n CALLING THI S �tTBROUT I NE WILL CAUSE THE PROGRAM TO 

�·TRITE AN "END OF FILE" OR "TRAILER CODE" BYTE TO THE TAPE UNIT AND STOP 

THE TAPE tmiT'S MOTOR. 

TO '.!TBITE A C0NT1Nt:Otr5 BLOCK OF DATA FROM ONE ADDR ES S IN MEMORY TO 
ANOTHEP HIGH ER ORDERED ADDR ES S VALUE, ONE CAN USE THE SUBROUTINE LAB ELED 

"VR 1 T E" SHOt,.!N AT LOCATION 1 L! 7 • PRIOR TO CALL I NG TH F .,WRITE" SUBROUTINE 
ONE HAS THE CALLING PROGRAM SET "H & L" TO THE STARTING ADDRESS OF THE 

BLOCK OF DATA TO BE "ffilTTEN, Pu"'JD "D & E" SET TO THE ENDING ADDRESS. THE 

"\.miTE" RO UTINE WILL THEN CALL ON THE OREVIOtT�LY DESCRIBED ROUTINES IN 

THE CORRECT ORDER TO TJRITE A VARIABLE LENGTH "FILE. '' 

OF COTTRS E ., THERE ARE TIMES WHEN ONE DOES NOT WANT TO WRITE JUST ONE 

CONTINUO US BLOCK OF DATA, BUT MAY INS'TFAD DES IRE TO WRITE A SERIES OF 

VARIABLE LENGTH BLOCKS RESIDING IN DIFFERENT MEMORY LOCATIONS, WITHOUT 

STOPPING THE TAPE UNIT. A TYPICAL EXAM PL E OF WHEN SllCH CAPABILITY IS 

DESIRED IS 'WHEN ONE IS USING AN ASSEMBLER TO PRO DUCE OBJECT CODE AT 

VARIOUS LOCATIONS IN MEMORY. IN SUCH A CASE, ONE CAN CALL ON THE VAR-

IOUS DESCRIBED SUBROUTINES IN THE ORDER DESIRED. FOR I NS TANC E, WHEN-

EVER AN "ORG" STATEMENT WAS PROCESSED BY THE ASSEMBLER, ONE COULD CALL 

THE tt'W'ADDR" TO ALTER THE ADDR ESS ING INFORMATION. ONE CO ULD ALTERNATELY 

WRITE NE\1' ADDR ES S ES FOLLO�JED BY BLOCK� OF DATA FOR AS LONG AS NECESSARY 

FOR THE ASSEMBLY opOCESS AND THEN TrnMINA'T'E THE FIL E BY CALLING THE 

"W'T'RAL .. SUBROUTINE. 'TH�E A RE OTHER TYPES OF PROGRAMS \.THERE SU CH FLEXI-

BILITY IS DESIRED. 
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OF CO URSE .. IF ONE HAS C?I TICAL APPLICATIONS trHFRE ONE DOES NOT FEEL 

SECURE BY JUST USING "PARITY" ER'ROli CHECKING .. ONE CAN HAVE A CALLING 
ROUTINE GENERATE A '' CHECK SUM" Oq OTHER ADD ! TI ONAL ERROR CHECKING PROC E -

DURE AND \TRITE THAT INF0Rt1ATION AS "DATA" T�.rHEN D ES IP ED. AN ADDITIONAL 

ROUTINE WOULD THEN o�OCE�S THAT IN FO'PMATION AS DESIRED ON THE �ECEIVE 

S IDE . 

FINALLY, ONE CAN FIND AT LO CA TION 374 A ROHTINE CALLED "BWRIT." 

THIS ROUTINE WAS INCLUD ED FOR "PROM" VERSION� SO THAT A USER COUL D MAN­
UALLY SET UP "H & L" AND ''D & E" AND WRITE A .. FILE" A'3 A "STAND ALONE " 

FUNCTION . 

OPERATION OF THE RECEIVE SIDE IS SIMPLICITY ITSELF· ONE SIMPLY 

CALLS THE SUBROtTTINE "REA D" AT LOCATION 210. O P ER ATIO N FROM THERE IS 

AUTOMATIC. THE REA D PROGRAM WILL PROCESS THE INFORMATION ON THE TAP E, 

SETTING UP "H" AND "V' AS DIRECTE D BY THE "STATUS" CO DES IT RECEIVES AND 

LOADING DATA INTO MEMORY LOCATIONS r�TIL A PARITY ERROR IS DETECTE D  OR 
A ''TRAIL ER " CODE IS DETECT ED. UPON EXIT FROM THE "READ" ROUTINE CPU 

REGISTER .. C" WILL CONTAIN ALL ZEROS IF NO rnRORS WERE DETECTED, OR ALL 

ONES IF A PARITY ERROR OCCURE D. ONE CAN THPS HAVE THE CALLING R0 tTTINE 

CHECK TO SEE IF THE FILE READ \TAS " VAL I D. " THE READ RO UTI NE ALSO PRO­
VI DES FOR S TARTING AN D STOPPING THE TAPE UNIT'S MOTOR. NATURALLY .. BE­

FORE USING THE RFA D ROUTINE ONE YJOULD 1"1ANUALLY SE T t'P THE TAPE UNIT SO 

THAT IT ''lAS ON THE "LEADER" POR.TION AT TH E BEGINNING OF A " FIL E. " THE 
USER MAY NOTE THAT THE REA D PROGRAM INTRODtTCES ABOt.'T A HALF SECOND DE­
LAY FROM THE TIME IT DIRECTS THE MOTOR TO ST ART SO THAT THE TAPE UNIT 

WILL BE UP TO SPEED BEFORE LOOKING FOR INFORMATION ON THE TAPE. THIS 

TECHNIQUE ALSO ENABLES THE TAPE UNIT TO SKIP OVER ANY "GARBAGE" THAT CA N 

EXIST BETvTEEN THE EN D  OF ONE FILE (tJHEN THE TAPE UNIT IS STO PPE D > AND 

THE BEGINNING 0 F THE NEXT FILE (\THEN THE TAPE UNIT IS FIRST STARTED) SO 

THAT THE PROGRAM CAN BE USED TO P'ROCESS A WHOLE SERIEc; OF CONSECUTIVELY 

WRITTEN "FILES." <A FILE IS DEFINED HERE AS THE STARTING AND STO?PING 

OF TAPE MOTION . A FILE ITSELF MAY HAVE MULTIPLE "BLOCKS'� OF DATA AT 

VARIOt'S ADDRESSES USING THE DESCRIBED TAPE F0FH1AT !) 

FINALLY, JUST ENOUGH R OOM WAS PROVIDE D IN THE PROM �JE'RSION TO BE 
ABLE TO INCLUDE THE ROUTINE AT LOCATION 370 LABELED "BREAD·" THI S ROUT­

INE MAY BE USED WHEN A UNIT IS INITIALLY POWERED trP TO ALLO\f AN 0°ERAT0 R  

TO READ IN TAPES • WHEN THIS ROUTINE IS US ED, THE OPERATOR SHOULD USE 

MANt!AL METHODS TO CHECK THE CONT ENTS OF CPU REGISTER "C" WHEN THE TAPE 

UNIT STOPS TO SEE THAT IT CONTAINS THE "VALID" ALL ZEROS INDICATO?. 

IN ADDITION TO THE OVER ALL IMPROVEMENTS THIS NEW FORMAT YIELDS, IN 

DEVEl..OPING THE ROUTINES IT WAS F'OtTND THAT A SUBSTANTUAL IMPROVEMENT IN 

THE READ ROUTINE ALLOWS INCRF.ASED VA�IATIONS OF THE TAPE UNITS SPEED TO 

STILL BE R ECEIVED PROPERLY AND THE PROGRAM MAY PROVI DE SUFFICIENT MARGIN 

FOR USER'S TO EXCHANGE TAPES MADE ON DIFF ERENT MACHINES WITHOUT HAniNG 

TO ALTER THE TIMING CONSTANTS OF THE PRO GRAM. 

IN ANY EVENT, WE AT SCELBI HAUE FOTJND THE OVER ALL PACKAG E TO BE 

MOST SATISFACTORY AND THINK OUR PRE i.ri OUS TAPE INTEPFACE OWNERS YILL FIND 

IT A CONSIDERABLE IMPROVEMBJT. 
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I 
017 000 026 ?20 VL EAD, LCI 220 I� ETUP FOR 3 � EC DELAY 

017 002 006 300 l/L D 1 "  LAI 300 IS E'!" 'READ 5TATU5 

017 004 127 OFT 1 3 /S TAR T  MOTO R  
0 17 0 0 5 10 4 132 017 JMP DFLXS /!0 DELAY POUTINE 

017 0 10 I 
017 0 10 016 1 00 TJ'ADDR" LBI 10 0 . /SET ADDR STATUS CO DE 

0 17 012 32 5 LCH /MOVE PG ADDP TO '"'C" 

0 17 013 10 6 026 0 17 CAL WDAT1 1\TR I TE 'PAGE ADDRESS 

017 0 1 6 0 1 6  0 40 LBI 040 IS ET L0\1 ADDR STATUS 

0 17 02 0 326 LCL /MOVE LOW ADDR TO ucn 
017 021 104 026 0 17 JMP TJDAT 1 1\!R IT E LOW ADD'R ES S 
017 02 4 I 

017 02 4 016 000 WDATAI LBI 000 /SET DATA STATUS COD E 

0 17 02 6 302 'IJDAT 1 "  LAC /MOVE "C" INTO ''A .. 

017 0 27 10 6 046 017 CAL "MAP.,.. I /SEND STATUS & MSH 

017 0 32 302 LAC /RESTORE "C'' TO "A" 

0 1 7 033 10 4 0 71 0 17 JMP PAPT2, /SEND LSH 

017 036 I 
0 17 036 016 020 'IJTRAL, LBI 02 0 /SET TRAILER STATUS 

0 17 040 10 6 02 6 017 CAL WDAT 1 /SEND T�AILrn CODE 

0 1 7  043 250 XRA /CLEAR THE ACCt'MULATOR 

017 044 12 7 OUT 13 /STOP THE MOTOR 
017 045 007 REi 

0 17 046 I 
017 046 0 12 ?ART1" RRC /POSITION MSH TO LSB'S 

017 047 012 RRC 

0 17 050 012 RRC 

0 1 7 0 51 0 12 RRC 

017 052 044 017 NDI 0 17 /MASK 0 FF RES I DUE 

017 054 2 01 ADB /ADD IN STATUS CODE 

0 17 0 55 17 0 062 01 7 PCHEK, JTP SET1 /PARITY OK IF EVEN 

0 17 060 004 200 ADI 200 /ELSE MAKE IT E'-7£N 

017 062 3 1 0 SET1" LBA /SA VE IN REG ''B" 

017 063 10 6 1 02 0 1 7  CAL LSB /SEND DATA HALF 

017 066 1 04 076 017 JMP MSB /SEND PARITY/STATUS 

017 0 71 I 

017 0 71 044 017 PART2, NDI 0 17 /MASK OFF RESIDUE 

017 07 3 104 055 017 JMP PCH rn: /FORM PARI TY 

017 0 76 I 
0 1 7  076 0 12 MSB, RRC /POSITION BITS 

017 07 7 0 12 'RRC 

017 1 00 01 2 RRC 

0 17 1 0 1 0 12 RRC 

0 17 102 044 0 1 7  LSB, NDI 017 /MASK OFF LEFT PART 

017 1 0 4 004 1 00 LSBGO, ADI 1 0 0 / S ET l!TRITE STATU� 

0 17 106 127 OtTT 1 3 /WRITE TO TAPE 

017 107 10 6 1 14 0 1 7  CAL w�.I r /L ET TAPE \.TP.l T E 

017 1 1 2 301 LAB I"R ESTOR E OR 1 G TO ACC 

017 11 3 0 0 7  PET 
017 1 1 4 I 

017 11 4 10 7 �JA IT I INP 3 /CHECK TA'P E STATFS 

017 1 1 5 0 22 RAL /MOUE BIT B6 TO B7 . 

017 1 1 .2.��-- 240 NDA /SET FLAGS 

0 17 1 1 7 120 I 1 4 017 <J F't:, 'WAIT /LOOP IF B7 IS Z£00 
017 1 22 00 6 340 LAI 3Lt0 /SET DELAY CNTR VAL T.TE 

017 12 4 004 001 ACCLo, ADI 001 /FORM DELAY LOOP USING 

017 1 26 1 1 0 124 017 J F7 ACCL0 /ONLY THE ACCUMULATOR 

017 1 31 007 RET 
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017 132 

017 135 

017 136 

017 141 

017 142 

0 1 7 1 42 

01 7 143 

017 1116 

017 147 

017 147 

017 1 52 

017 155 

017 156 

017 1 61 

017 1 62 

017 1 63 

01 7 1 66 

0 1 7 1 67 

01 7 1 70 

017 173 

017 176 

017 201 

017 204 

017 205 

017 20 6 

017 207 

017 210 

017 212 

017 215 

017 220 

017 223 

017 224 

017 227 

017 232 

017 2 3 4  

017 235 

017 236 

017 237 

017 240 

017 241 

0 17 2.42 

017 24 3 

017 24 5 

017 246 

017 247 

017 250 

017 252 

017 255 

017 256 

017 257 

017 2 62 

017 26 3 

017 2 66 

017 267 

017 272 

017 273 

017 276 

017 277 

017 302 

/ 

10 6 142 01.7 

021 

DEl..XS, CAL DEI..MOR 

DCC 

110 132 017 

007 

J FZ DELXS 

RET 
/ 

011 DELMO?, DCB 

110 142 017 JFL DFL!'I!OR 
007 �ET 

10 6 

106 

327 

10 6 

305 

273 

110 

306 

2 74 

/ 

000 017 WR IT E, CAL 

010 017 CAL WADDP 

WJ:J EXT, LCM .o.y,-�.,_:,..;;..:J"�'<'i i�O.�. 
024 017 CAL WDATA 

LAH 

con 
173 017 JFZ '(,TMORE 

LAL 

COE 

JTZ 'WSTOP 150 201 017 

106 204 017 

104 155 017 

106 0 3 6  017 

060 

TJMORE, CAL A DVHL 

JMP VNEXi 

013 

050 

007 

02 6 0 60 

106 002 017 

106 312 017 

1 3 0  305 017 

3 3 0  

106 312 017 

1 3 0  305 017 

044 017 

340 

313 

303 

002 
002 

002 

002 

044 3 60 

204 

3 30 

3 01 

044 1 60 

1 so 27 6 0 l 7 

002 

002 

100 266 017 

3 5 3  

104 215 017 

002 

100 307 0 1 7 

363 

104 215 0 1 7 

373 

106 204 017 

104 215 0 1 7 

\.lSTOP, CAL \'TRAL 

AD�JHL, INL 

R FZ  

INH 

�E'T' 
/ 
?EAD, LCI 060 

CAL WLD1 

RNEXT, CAL RCHAR 

JFP REROR 

LDA 

CAL PCHA'R 

JF'P R EROR 

NDI 01 7 

LEA 

LBD 

LAD 

'PLC 

RLC 

RLC 

RLC 

NDI 3 60 

ADE 

LDA 
LAB 

NDI 1 60 

JTZ 'PDATA 
RLC 

RLC 

JFC !VOiPG 
LHD 
JMP RNEXT 

NOTP G, 'RLC 

JFC RDONE 
LLD 

JMP RNEXT 
R DATA, LMD 

CAL ADVHL 

JMP 'PNEXT 
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/LONG DELAY LOOP 

/ FORM ED BY NESTING ONE 

/COUNTER LOOP INSIDE 

/ ANO THER ( B INS I DE C) 

I SHORT DELAY LOOP 

/DECREM ENT REG B TTNTIL 

/IT oFACHES ZERO VALUE 

/PT?OVIDE TAPE LEADER 
/liR IT E STARTING ADD�E$5 

/GET DATA FM M EMORY 

/WR ITE DATA 

/OUT CtTRRENT PG INTO ACC 

/COMPARE WITH "LAST" PAGE 

/KEEP GOING IF NOT EQUAL 

/PUT CtrnR LOCATION TO ACC 

/SEE IF AT LAST LOCA 

/WBAP IT UP ON MATCH 

/ELSE ADVANCE MEMORY PNTR 
/B4 CONTINUEING TO WRITE 

/PROVIDE THAILER AT END 
/ADVANCE LO�,r MEM PNTP 
/RETURN IF LO"t.J PNTR NOT "0" 

I A DV PG PNTP I F R Er;J 'D 

I S ET tJ'P FOR 0 • 5 � EC D ELA Y 
/START MOTOR & DELAY 

/READ MSH 0 F A BYTE 

I ERROR IF 0 DD PAR I TY 

/STORE TEMP IN REG "D" 

/READ LSH 0 F A BYTE 

/ERROR IF ODD PARITY 

/STRIP OFF PARITY HALF 

/HOLD IN "E" TEMPORARILY 

/SAVE "D" IN "B'"' TEMP 

/RESTORE �'D" TO ACC UM 

/MOVE LSB'S OVER TO MSH 

I GET R I D 0 F RES I DUE 
/FORM COMPL ET E BYTE 

/SAVE IN R EG "D., 
/RESTORE STATUS TO ACC 

/MASK OFF DATA & PARITY 
/DATA WORD IF NO STATUS 

/HAVE STATUS 

/MOVE TO TEST BY CARRY 

I IF CARRY NOT "l1" - JUMP 

/SET PAGE ADDR IN R EG "H" 

/FETCH NEXT BYTE FM TAPE 

/15 BYTE FOP LO�J ADDR ? 
/HAVE TRAILER IF NOT 

/SET LO'IJ ADDR IN REG "L" 

/FETCH NEXT BYTE FM TAPE 

/PtfT DATA INTO MEMORY 

/ADVANCE MEMORY POINTER 

/FETCH NEXT BYTE FM TAPE 



0 1 7  3 0 5 

0 1 7  3 0 7  

0 1 7  3 1 0  

0 1  7 3 1 I 
0 1 7  3 1 2  

0 1 7  3 1 2  

0 1 7  3 1 4  

0 1 7  3 1 7  

0 1 7  3 2 2  

0 1 7  3 2 3  

0 1 7  3 2 4  

0 1 7  3 2 5  

0 1 7  3 2 6 

0 1 7  3 2 6  

0 1 7 3 3 0  

0 1 7  3 3 1 

0 1 7  3 3 2 

0 1 7  3 3 5  

0 1 7  3 3 6  

017 3 3 7  

0 1 7  3 4 2 

0 17 344 

017 347 

0 17 3 5 0  

0 17 3 5 2  

0 1 7  3 5 3  

0 17 3 5 4 

0 1 7  3 5 5 

0 1 7  3 5 7 

0 1 7  3 62 

0 1 7  3 63 

0 1 7  3 64 

0 1 7 3 67 

0 1 7  3 67 

017 3 7 0 

0 1 7  3 70 

017 3 70 

0 17 3 73 

017 3 74 

0 17 3 74 

0 17 3 77 

0 2 0  0 0 0  

0 2 6 3 77 

2 5 0 

1 2 7 

0 0 7  

0 4 6  0 0 0  

1 06 3 26 017 

106 326 0 1 7  

3 04 

0 2 2 

240 

0 0 7 

0 26 0 04 

1 0 7  

240 

1 2 0 3 3 0 0 1 7  

1 0 7  

2 4 0 

1 2 0 3 3 0  0 1 7  

0 1 6  0 3 7  

10 6 1 4 2 0 1  7 

10 7 

0 4 4  2 0 0  

2 0 4  

0 3 2  

340 

01 6 0 2 4  

1 0  6 t 4 2  0 1  7 

0 2 1 

0 5 3 

1 0 4 3 4 7  0 1 7 

0 0 0  

106 2 1 0  0 1 7  

0 0 0  

1 06 147 017 

0 0 0  

R ER O R  .. L C I 3 77 

? DO N E, XRA 

O t rT 1 3  

R E'! 

I 
R C HAR .. L E I 0 0 0  

CAL B I T S 

CAL B I T S 

LA E 

RAL 

N DA 

'R ET 

I 

B I T S .. L C I 0 0 4  

S TAR T  .. I N P 3 

N DA 

J FS S TAR T 

I N P 3 

N DA 

J FS S TART 

LB I 0 3  7 

CAL D EL M O R  

B I T , I NP 3 

N D I  2 0 0  

A D E  

RAR 

L EA 

LB I 0 2 4  

C AL D ELM O 'R  

DC C 

R T Z  
J M P  B I T  

I 

0 0 0  

I 
OR G 0 17 3 70 

BR EA D  .. CAL R EAD 

0 0 0  

I 

B�R I T  .. C AL WR I T E 

0 0 0  

I 

/ S ET ER R O R  I ND I C AT O R  IN �' E" 
/ FO UN D  TRA I L ER  MARK ER 

/ CLR A C C & S T O P  MO T OR 

/ C L EAR 'WORK I N G R EG I S T ER  

/ G ET 4 L EA S T  S I G B I T S 

/ G ET 4 MO S T S I G  B I T S 

/R ES T O R E T O  AC C UM ULA T O R  

I & GET LA S T  B I T FM C ARRY 

I S  E1' FLA G S  A F; ER RO TAT E O P  

/ EX I T W I TH IN FO I N  AC C 

/ S ET A FOUR B I T  C O UN T ER  

/ L O O K  FO R  A S TAR T B I T  

I S  ET FLA G 5 A Fl ER I NP Ui 
/LO O P  O N A L O V B I T  B 7  

/WH EN B 7  GO ES H I G H 

/ P ER FO RM A DO UBL E C H EC K  

I T O  VER I FY  A S TA R T  B I T  

/ S ET  1 . 5 B I T  D ELAY 19 � 1/ '<.s 
/ CALL D ELAY R O UT I N E 

/ S AMPL E I NC O M I N G B I T  

/MASK O F F UNl TS ED B I T S . 

/ A D D

. 

TO P'R EV I O tJS B I T S t�'·i t. C t R. ' "_ '  

/ S H I FT B I T S T O  MAK E R DY _.. � "-t.fl� N'� j.�•� 
/ FO R N EX T I NC O M I N G  B I T  

Sc 111·1 � '� 1  1 �1� 
'� � \\. ,.;1\-r,y_. 

I S  ET 1 B I T D El.A Y J ;;( 'iJ O � s 
/ CALL D ELAY R O L� I N E  

/ D EC R EM ENT B I T S C O UN T ER 

I EX I T  'WH EN HAVE 4 B l  T S  

I El. S  E C O NT I NUE 

/ S P AR E  

/ B O O T  R EA D PR O GRAM 

/HLT 

/ BO O T  WR I T E PR O GRAM 

/HL T 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

* * 
* S C ELB I TAP E I N T ER FA C E UN I T  O WN E'P. S  WHO US E TH E TAP E M O TO R  C O N - * 
* TR O L FEATUR E W I L L Fi rJ D  THAT R EMO V I N G  TH E M O TOR C O NTR O L 'P L U G  FR O M  * 
* T H E  TAP E UN I T  JACK CAN CA US E T H E MO T O R  C O N T R O L  R ELAY TO C HA N G E * 
* S TAT ES . TH E R EAS ON T H I S CAN O C C UR. I S  B ECAUS E \TH EN  TH E  P L UG I S  R E• * 
* M O V ED O R  I N S EF. T ED ,  TRAN S I EN T � I GNAL S CAN O C C UR  THAT W I LL TR I G G ER * 
* TH E 'R El.AY . TH E SO LUT I O N TO TH E P R O BL EM I S  A S I M PL E O N E . S I MPLY * 
* C O N N EC T A S EPARAT E !' E R M A N E N T GR O UN D W I R E B ETWEEN TH E * 
* TAP E UN I T  AN D TH E TAP E I N'r E? FA C E . TH I S  \T I R E  CAN B E  A T TA C H ED AT * 
* TH E S H I El. D  C GR O UN D >  O F  EI TH ER T H E  CABL E FO R TH E TAP E  INT ER FAC E * 
* R EAD 'PL U G O R  WR I T E PLUG . TH E O T H ER  EN D  O F  TH E W I R E  S H O UL D  B E  A T - * 
* T A C H ED TO A S C 'R ElT  T HA T I S  C O NN EC T ED TO T H E  TAP E UN ! T ' 5  S I GNAL * 
* G R O UN D  .. O 'R  T O TH E C O MMO N � I  D E 0 F TH E MO TO R C O N TR O L ,  EARPH O N �  O R  * 
* R EC O R D I N G J A C K . A GO O D  M EAN c:;  O F  S EC t.TP I N G TH E V. I ,::) E TO TH E J A C K  I S  * 
* T O  I N S  E'R T  A LO CK I N G O'R F1..AT '-lAS H ER  FN D E'P  TH E N tTT T HA T  HO L DS TH E * 
* JACK I N PLAC E AN D S O L D En  TH E G R O UN D  \tJ I R E  TO T H E  WA S H ER .  * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * • * * * * * * * * * * * * * * * * * * * * * • ' • ¥ • * * * * * * * * * * * * * * * * * * 
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