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INIroDOCTION 

VECTOR GR'\PHIC INC. 'S "BIT STRFAMER" I/O BOARD IS DESIGNED FOR EASE OF OPER~1'T()N 
AND r.1AXIMUM FLEXIBILITY. AN 825] USAR'f IS EMPLOYED, WHICH UNDER SOF'I'il~1E 
C':X-rI'P.QL IS CAPABLE OF T\ wIDE VARIETY OF Dl\TA CONFIGUR.~TIONS. THE SERt1\L !:'lC>RT 
INCLUDES DRIVERS AND RECEIVERS FOR BOl'HRS232C OR 2\111\ CURRENI' IJY.)P.OEI,;SA'l'IDU •• 
INCIiJDEo IN THIS MA.1IID-'L ARE DlRECTICNS ~R A SIMPLE.r·rJ[)IFIC1>.TION· TO . p~re.n:l''I·h'U .• 
SER!P.L PORTS. 

THE n«> PARI\.U.EL I/O PORTS FEATURE LATCHED <XJTPl11' DATA LINES AND IA'n:HE.'S~roR TIlE 
nnur STROBES. 

C1\REFUL 1\TI'EN'fION '10 GX>D reSIGN PRl\CTICES POOiroES 'mE USER WITH .'\N I/O BOi\ rm 
THi'T OPERATES RELIABLY WITlwr CCNST1\Nl'. AIlJUS'I'l-tEI:U .. OR M1\ INI'ENr\NCE. . . . -

IF '!HERE IS ANYrHm:i i'OU 00 1m mDERSTAND, PLEASE DO NOT HESITt\TE. TO' CALL- OR 
~mlTE us. 
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DESCRIPI'ION 

PRINTED CIRCUIT 00l\RD 

61068 HEt\T SINK 

7805/34OT-5 REGULATOR 

78L12 

79L12 

-. 

8251 U51\RT (U9) 

7493 (U10) 

74LS93 (U11, U12, U13) 

74367/8097 (01, U2, U3, U4, U5, U6) 

74LS30 (U8) 

74LS02 (U20, U22) 

74LSOd (U23) 

74LS75 (U14, U15, U16, U17) 

74LS14 (024) 

74LS04 (U7, U21, 025) 

74LSI07 (U18) 

74LS10 (U19) 

1488 LINE DRIVER (~2G) 

1489 LINE RECEIVER (U27) 

470 PF 50 VOLT. AXIAL GlASS CAPI\CI'I'ORS 

0.1 HFD 5UV aa-lOLITHIC R~IAL CAPACITORS 

·4.0 MFD 50V .'\XIAL ELECTROLYTIC CAP1\ClTORS 

22 MFD 16V AXLlU. ELECTROLYTIC CAPACITORS 

: . 
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330 (EM 1/4 NA.Tr CARrn~ RESISTORS 
(STRIPES OF OR.~, 0R\~E, BRONN) 

220 CHM 1/2 WATr CMBCN RESIsroRS 
(STRIPES OF RED, RED, BRONN) 

4.7K 1/4 WA'lT Re5IsroR 
(S'l"RlPES OF YEr..tD.i, VIOLET, RED) 

lK 1/4 ~'lT RESISTORS 
(STRIPES OF BRI:l'ti, BLACK, FED) 

2N3643 'l'RANSIS'roRS 

IN4148 DIODE· 

M)LEX PWG 

24 PIN DIP PLUGS 

8 POSITICN DIP StiI'lCtJ 

24 PIN s:x:KErS 

16 PIN SOCKETS 

14 PIN SOCKe.I.S 

28 PIN SOCKET 

CABLE IA..<;I-1327 

-
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BIT S'1'REAMER 'mEDRY CF OPERA~ICN Page:· 4 .. 
'DJJiX)RY OF OPER.l\TIOO, 

THE BIT S'J."REJ\MER CGmINES 'lWJ PARALLEL INPUT roRTS, TWO PARALLEL OUTPUT PCR'!'S· 
~ND A SERIAL I/O PORT USING AN 8251 PROGRAMMABLE UNIVERSAL SYNCHRONOU~ / 
ASYNCHRCN:XJS RECEIVER - TRANSMITTER. CCHruNlCATION WITH THE CIRCUITRY ON THE 
'OOARO IS BY MEANS OF INl?Ol' AND CXJrPUr INSTROCTIOO. CYCIES EXEOJTED BY THE CPU. 

INPUl" PORI'S 

TO INPOT MTA, THE FOLI:J.lfittG SIGNAL mIDITlOOS l-ruST BE MET: 

1. THE- I.,()tER EIGHT AIDRESS LINES MOST CONl'AlN THE PORI' ADDRESS. -2. 'SINP KJST BE HIQi, INDlCATIttG A.~ INPl1l'MACHlNE>CYCLE~ . 

3.. PDBIN l-tUST BE HIGB, INDICATING THAT THE DATA BUS MAY BE ACCESSED BY THE 
BQMU). 

I 

THE REOUIlttO'· ~GNMS ARE GATED '1OOETHER 'l."HR:){X;H' U8, U23, U20 AND U19 ro PRODUCE 
'.IWJ ENABIE SIGNAIS -- em: FOR PORT A AND ONE FOR PORT B -- WHICH STROBE THE 
INPUl" DATA 0tlI0 THE DATA BUS AT THE APPOOPRIi\TE TIME USnil'i TRI-ST~TE BUS DRIVERS 
U4, US AND 06. 

VALID 00l'PUI' DATA IS PRESENT ON THE MTA BUS DURING 1\...'" OtJrPUT ~1ACHINE CYCLE ~vHEN 
THE FOJ:..'[£MlttG CONDITIONS ARE MET: 

1. THE I..CMER EIGHr ADDRESS Ln.res CONTAIN THE PORI' l\DQRESS. 

2. sour MUST BE HIGH, INDICATING 1\N OUI'PUT [-tr'\CHINE CYCLE. 

3~ PNR MUST BE LC.l-i, INDICATIfl3 THE DATA BUS CONTAINS V1\LID Di\TA. 
't 

'1'118 APPROPRIATE SIGNALS ARE GATED TOGETHER THROUGH U3, U23, U19 AND U2U .TG· . 
PRODUCE STROBES TO CAUSE THE DAT/\ BUS SIGNl1.LS 'ro BE LATCHED BY 74LS75 C'Plill 
Lt\TCHES U14, U15, U16 AND U17. THESE oU'rpUTS RE£.1AIN CONSTANT UNTI L THE 
PARTICULJ\R OlJrplJI' PORI' IS' AGl\IN ACCESSED BY THE CPU. AN INTER"IAL B I -DIFECTT'JNi\L 
Ot\TA BUS IS USED ro f>lINIMIZE THE WADING 00 THE 5-1UO BUS. 

SERIAL PORT 

'rIlE HEART OF THE SERIAL I/O PORT I S THE 8251 US.a.RT CONSISTIN:i .OF INOEPEtJD£~rr 
RECEIVER AND TRl\NSMITTER: THE FUNCTION OF '!HE TR~NSMITTER IS TO ACCEPT ElGIl'I' 
BI'rs OF PARALLEL DATA FRO-t THE DATA BUS, AND CONVF'..Rr THIS 'IO SERIAL DATA WITll i\. 
~ilDE Rl\NGE OF ASYNCHRCN:xJS FOR.~TS. THE SPEED AT WHICH THE DATA l\ND SYNC BITS 



3 IT STRF.AMER THEORY OF OPEM'f'ION 

ARE OUTPUT IS CALLED THE BAUD R.l-UE (Apr~ ~\urol) NID THIS IS CONTOOLLEQ.BY":-I\·, .• 
SELECfABLE CLCX:K R,.,\TE JERIVED FR01 THE 2 ,-tUZ SYST&JJ CUX::K BY OJUN'I'ERS UlO, U11, 
U12 AND U13. THE CLOCK RATE IS OOR-1ALLY SIXTEEfJ TUlES THE RECUIRED !3,'\UD RATE 
('nus Cl\N 9E CHA..'liED \VHEN 'ruE USARr IS INIT!ALIZED), 9) A FREOOEN::Y OF 153.6 KHZ 
IS REQUIRED FOR 9600 BAUD. THIS GIVES A .FREQUENCY DIVISION Ri\'I'IO OF 11.U2 .. 
(wl1ICH IS OOUNDED 'ID 13) RELA.TlVE 'ID THE 2 MHZ ClOCK. UI0 THUS Fam15 l\ DrVI DE 
BY 13 STAGE, ~ THE GATED TERMINAL COUNT AT U23 PIN g c.1\J.'\J BE SELECTED BY r>. DI P 
SWITCH FOR 9600 BAUD. '!HE mV«)N'BAUD. RATES, EXCEPl' FOR 110. BAUD, ARE OB'l'1tmEo.....:: - ~ 

I, BY SUCCESSIVELY. DIVIOI~ THIS FREQUEOCY IN.H.~.USIN:;· U11 AND U12 (74LS93 8IN-'\RT"'-
COUNTERS). THE CLOCK FREQUENCY FOR 110 BAUD, THE STANDARD FREQUENCY FOR 
TELE'rYPES, IS GENERATED BY DIVIDlI'K,; THE FREQUENCY FOR 2400 BAUD I3Y 22. 'rHESE 
FRE(OENCIES ARE SELECTED BY THE DIP SWITCH AND APPLIED TO TXC AND RXC OF THE 
USARr. 

THE USARr IS DESIGNED'IO IN'rERFACE EASILY TO AN a080 ."US STRuc;rURE, AND TH?: 
CONTROL SIGNALS RO, C/O, CS, ViR ARE' DERIVED 'EASILY Fi01. '!'HE 5-100 BUS STGN?\LS .. · 
SINCE mE lEVICE t~S .INTENDED 'IO BE USBD.1HTH. A:-.I3I-:-DIRECTIONAL.Di\l'l\ BUS, . TIlE: . 
5-100 SPLIT OATA BUS IS RECCMBINED AS l\N INTERNAL Di\TJ\ 'Sus USH~ 'rAE TRI-STl\TE 
BUS DRIVERS Ul, U2 AND UJ. EIA RS232C LEVEL LINE DRIVERS AND RECEIVERS U27 .r..:'!D 
U26 INTERFACE THE RXD INPUT Arm TXD OUTPUI' OF 'rUE USI'Rf TO THE OUI'SIDE \"x)RLD. 
'mESE m~ENl'S·ARE CAPABLE OF TOLERt\TING MORE: ABUSE IN THEIR CIRCUITS ,r..:~D 
STA'rIC TAAa.'\JSI£m'5Iftt~ ARE 'ITL OR MOS DEVICES, AND PRODUCE PWS OR MINUS 10 VOLT 
SIGN.'l,S w"ITH HIGH N:>ISE IMMUNITY. IN AOOITICN, DISCRefE ca·IPONENTS ,7\.RE USED '1'0 
INTERFl\CE WITH 20MA 'I'ELETYPE SIGNALS. 

THE USARl' IS CAPABLE CF BElt«; CONFIGURED FOR A WIDE VARIETY OF cor·1HUNI C,'\T ION 
FORMATS... THE EXACT SOF'IWl\RE RECQIRED 'ID COVER PER.'1APS 90% OF THE APPLICATI0NS 
FOR PERSOt~ CR. BUSINESS <D.fPUrERS IS IESclUBED IN .q'HE USERS GUIDE. FOR MORE 
SOPHISTICATED APPLICATIONS, THE USER IS REFERRED ro THE INTEL PUBLICl\TIONS l\P-16 
AND 1977: DATA CATAUX; OR ADA~ OSBORNE-'S "AN INTRODUCTlm~ TO !HCROCO':'lPUTERS" 
VOIaiE II. 

. . 

, --
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BIT S'I'REAMER USERS GlIDE 

USERS GUIDE 

I 

THE' BIT S'l"RF.N-tER I/O BOARD HAS SEEN DESIGNED 'ro HINIMIZE THE NEED Fon USER 
INSTALLED J~. WITHOUl' MA.KI~ 'AN'f. CHANGES TO THE PRE-.JUtoU>ERED OPTIONS I THE 
BOARD CAN BE INSTALLED IN A CXMPt1I'ER AND WILL OPERATE AS AN RS232 SERIAL PORT 
USING THE INITI1\LlZATICN AND I/O SOF'IWARE 00 THE VEC'roR GRAPHIC OPI'IOO C 1·1ONJ'J"JR 
PRQ\1. CONNEX:Tloo BEtWEEN THE BOA.RD SCX:KET J3 7\N[) 0025 TERMINAL 'CONNECroR, "CPu ... r!3E 
MADE' BY MEANS OF A 24 WIRE FIAT. :RIBOCN CABLE WITH 'A 24 PIN DIP PUXi 00. ONE g;~D 
AND A 0025 FE)f}U,E roNNECTOR CN THE amER. '1'1US CABLE IS AVAILABLE FROH' VECTOR 
GRAPHIC N3 AN OPrIOO. 'mE PltUJf HAS BEEN CONFIGURED SO THAT THE RS232 Il\TA /\ND ~ 
CCl-n'ROL LINES WILL MATCH: PIN 24 00 THE DIP PLUG OONNECTS 'ID PIN 1 rn THE D!325. 
THE PARALLEL OUTPO'l' PORTS ARE AVAILABLE ON THE SM-1E CONNECTOR, NHILE THE 
PARALLEL INror IDRl'S ARE AVAILABLE AT J2. FIGURE 1 GIVES THE. PINOUT:; I~OR THE 
VARIOUS LINES. __ 

, . 

IN 'HiE STAI.~ exNFIGt:.1AA'l'IOO, :WE"OOARDOCCUPIESFOUR I/OPORT,ADDHESSES !\5 
·SHG~ BEIJ:W: 'j' 

PORr INPUT oo.rror 
J 

U3 -..... ..:. """osART' STATUS USARl' QlIo1MANO 

02 USARl'MTA USARr OOTA 
-, 

01 PARAlLEL IDRl' B PARALLEL PORr B 
(Jr-

00 t..:-) , 
\.' PARAU.EL PORI' A PARALLF..b PORr A 

THE PARALLEL PJRT OPERATION IS OOITE STRAIGHTFORWARD: AN "OUT ott INSTRUCTION 
EXECUTED BY THE CPU WILL CAUSE THE 8 BIT CONTENTS OF THE Accm·RrrATOR ~0 BE 
LATCHED CN '!HE OOi\RD A."ID THE TrL lEVEL SIGNALS CORRESroNDING TO THE vn.RIOUS '3I'l'S 
WILL BE AVAILABLE AT PORT A AS SHOWN IN FIGURE 1. SIMlIu'RLY, AN ·'IN 1" 
INSTRUCTION WILL CAUSE THE SIGNALS APPLIED TO POR'l' B ON J3 TO BE Sl\:-'\PLED AND 
TRl'NSFERRED TO THE ACCUMUIAroR.. INPUr VOLTAGES SHOULD N:fl' EXCEED THE RA.NGE OF 
0-5V, A.~ THE CU1'PUl'S ARE .ACrIVE FULL-UP r..o~ FO"lER SCHOITKY G.'l\TES WITH 'fl. FAN rur 
OF FIVE srANDARD 1TL GA'rES OR 20 IJ:JN PJJER SCHarrKY GA'rES. 

1, 
OPERATION OF WE SERIAL PORI' IS CONSIDERABLY I-lORE COMPLEX A."ID \iILL I3E DESCRIBEO 
[N I-lORE DETAIL ELSEWH8RE. BRIEFLY, 'l'HE 8251 USART [-1UST BE CON~'lGURED::W 
OlJTPIJTl'lNG ',l";'K) COi1HANDS TO rom' 3 OOCE, AND OOLY cNcE, EACH 'rn-tE l'Hi:: ca'lPUTEf< [~~ 
'rU.K.NED ON OR RESET. '1'HE VECTOR GRAPH IC CPU BOARD GENEJtl\'rrs A PC.C SIGNAL 1 ~~ 
EITHER 'Ci\SE. THE INITIl\LIZATIOO roUTINE FOR MOST APPLlp\'rIOt'lS IS I\S FDLLCl'lS: 

INI'r ~tvT A, OCEH 
OUT 3 
MVI A, 27H 
OUT 3 

. 
THE f"IRST CCXoV\ND CONFIGURES 'mE USART FOR A5YNCHRJNOUS ourPUT WITH A 9~UDI{,yI'E 
CIJ:X:K DIVIDE FAC'lQR OF 16, AN a BIT CHARACl'ER LENGTH, ro P.i\RITY BIT AND TiK) 3'1")£1 
BITS. '1'A1S IS 'l'HE STANDAI'm FOR.~T FOR 110 13;\00 CC:t-1MUNICA'frON, BUT IT WILL \VJRK 

. ',' 
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B1'1' S'l'REAMER lEERS WIDr.: ' Page 7 

SATISFAC'IORILY AT HIGHER BAUD RATE!:; (1.E. WITH AN AIM-3 TERMINAL), AL'I'HOlXiHCNLY 
ONE STOP BIT IS NOR.~.LLY USED. l'HE EXTRA STOP BIT WILL RESULT IN 'A 10i 
TRANSMISSION SPEED REDUCTION, AND APPEARS fO THE TERMINAL AS A BRIEF MARK 
CCH>ITIOO BE'1WEEN CHARACTERS. 'IlJE SECCND CXl'1MAND ENABLES THE TRANSMITTER AND 
RECEIVER ro BEXiIN DATA TRA...~SMISSI~. 

REX:EIPr OF A CHARACTER IS INDICATED BY TESTIN3 'mE STATUS FORT. A 'TYPICAL INPUr 
R!:xJrINE~ IS AS FOLJ:D.tlS: . , . ,",', . . , , 

INPUr' IN 3 USART STATUS 
XRr 00 
ANI" 2 L(X)K AT D1 - RXRD't 
JZ': I~ roop UNTIL TRUE 
IN 2 READ DATA 
ANr 7FH MASK EIGHl'H BIT 
RET --<0 

TRANSMISSION OF A CHARACTER STARTS BY TESTING THE STATUS PORr TO SEE IF 'mE' " , 
USARr IS' READY 'to RECEIVE A OiARACTER. 

0U'l'P{JI" IN ~ USART STA'ItlS :, . 
... J.,' .". XRI 00 

ANI 1 tOOK AT DO - TXRDY 
JZ' CJUrPr LOOP UNTIL TRUE 
POP PSVI (OR f:IIJV A,B) 
cvr- 2 OUTPUT MTA 
RET 

.. 
OF COURSE, PRIOR roCALLUX; THE ~ rotn'INE, THE Ol~ CODE ro BE OUTPUT 
\tJAS SAVED 00 'l."H& SfACK OR IN Cl'w. OF THE CPU REGISTERS. 

THE BAUD, RATE IS CONTROLLED BY BOTH THE BAUD RATE FACTOR SELECTED DURING 
INI rIALIZATION, WHICH FIXES THE INTEGER BY NHICH THE USART DIVIDES THE 
EX'!"ERNi\LLY SUPPLIED CtDCK, AND THE BAUD RATE SWITCH SETTING ON THE UPPER LEFT 
CORNER OF THE BOARD. THE LEFTMOST SWITCH WILL SELECT 9600 BAUD, WHILE THE 
RIGHTMOST SWITCH SELECTS 110 BAUD. THE X16 BAUD RATE FACTOR IS TAKEN INTO 
ACCOUl-ll' ~ ONLY ONE SWITCH SHOULD BE 00 AT ANY ONE TIME, AND THE BAUD RATE OF THE 
TERMIN1U. MUST AGREE WITH THE SiJ'l'CH SETI'ING. , 

BAUD RATE 
~~~~~~c::::tc::::t 
c::::t c::::t c::::t c::::t ~. c::::t U"') 

t;.D CX) .. C"'"'o.I u::l r? -en _ '" 

ON 
r--

I II II 1 
OFF 

.r 
I 

, , 

I 

I 
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EITHER RS232 CR 2(1oV\ OJRRENr lOOP SIGNAlS CAN BE INl'ERFACED ro THE BIT STREAMER. 
THE SIMPLEST METHOD IS TO USE A FLAT RIBBON CABLE AS MENTIONED PREVIOUSLY. 
CABLES ARE AVAILABLE AT yam I.DC'AL CCJ!UVrER S'roRE, OR YOO MAY ORDER FR:fol. VECTOR 
GRAPHIC. 

THE IN'TERCCtmECTIOOS BE'lWErn THE t- INS OF J3 ARE SH<::MN IN FIGURE 2. 

THE CORRESlOIDENCE BETWEEN J3 AND THE 0025 COONECroR PINS IS AS FOr...r..a-lS: 
. 

J3 DB25 RS232 DEFINITICfi RELATIVE 'to TERMINAL 

24 .. 1 POCmX:TI.VE GROOND 
23 2 TRANSMITl'ED mTA (TXD) 
22 3 ROCEIVED mTA (RXD) 
21 '4 REOOEST ro SEND (RrS) 
20 5 CLEAR ro SEND (CTS) 
19 6 [lZ\TA SET" READY (DSR) 
18 7 - .. . ,.;. SIGNAL GFaJND (GND) 

7 20 [lZ\TA TERMINAL READY (IY.rR) 

AS FAR. AS THE BIT STREAMER IS CONCERNED, THE ONLY SIGNAL NEEDED FOR ProPER 
OPERATICN IS CLEAR ro SEND (CTS), WHICH MUST BE HIGH 'to ENABLE THE USARI'. IF' 00 
CCNm:TICN IS MADE, A PULL-UP RESIS'IUR oorm THIS LINE HIGH. 

t .. 
FOR PR)PER OPERATICN OF THE TERMINAL (IN ADDITICN 'IO SIGNAL GEOJND, TRANSMITTED 
DATA AND RECEIVED DATA) CTS AND DSR MUST BE HELD HIGH. THIS IS DONE BY 
JtMPERING THEM 'l'O Rl'S AND DI'R RESPECTIVELY, WHICH CD HIGH WHEN THE TERMINAL IS 
ON. TRACES 00 THE BOARD INTERCONNECT THE APPROPRIATE PINS. IF EITHER OF THESE 
SIGNALS IS oor AVAILABLE, CTS AND DSR MAY BE CONNECTED TO +5V THROUGH A 4. 7K 
PULUJP RESISTOR. 

AN ALTERNATE METHOD OF o::NNECTING THE 'l'ERMINAL IS 'IO USE A THREE WIRE CCNNEcrICN 
TO :rHE BOARD (RXD, TXD, SIGNAL GROUND) AND CONNEX:T PIN 4 'I\J PIN 5 AND PIN 20 TO 
PIN 6 AT THE TERMINAL REAR PANEL. I, 

.-. 

. , 
IF FULL· RS232 PROTOCOL WILL BE USED, cur THE TRACES AS SHa.lN IN FIGURE 3-1 AND . 

. ADD THE JUMPERS TO CONNECT THE CONTROL SIGNALS TO· THE EIA LINE DRIVERS AND 
RECEI VERS • THE DSR CONTROL INPUl' SIGNAL CAN BE TESTED BY LOOKING AT BIT 7 CN 
THE srA'lU.S FORI', WHILE THE DI'R AND Rl'S OOTPUl'S CAN BE CCNI.'ROLLED BY OUTPUTTING 
THE APPROPRIATE COMMAND 'IO PORI' 3. THESE SIGNALS ARE NOr SUPFORTED BY MOST OF 
THE SOFTWARE AVAILABLE 'ro THE HOBBYIST, AND SHOULD BE CONNECTED ONLY IN 
EXCEPTICHU. CASES. 

, 
1 

I 
! , 
• 

. .,. 1 

• 1 

I 

". 
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PCLLOiIN::i I NPUI' ROU1'INE: 

INPUr IN 
ANI 
JZ 
IN 
ANI 
RET 

PClq::> 11 

0 K3D srATUS FORT A 
40H STATUS BIT 
INPI' 
1 KOD OOTA PORT B 
7FH I~ORE EIGlmI 3IT 

ALTHCX.lGH Of HER roNFIGURATIONS ARE POSSIBLE, THE Il'lPJRrl\Nl' THING TO RE:'ll::r'lUER IS 
THAT THE STATUS BIT !A'!'CH U18 SHOULD oor BE RESET UNTIL 'rHE Ot\TA IS flEP.D IN F0R 
proPER OPEAATIa~ WITH EXISTING SOFTIiARE TH.~T MAY MAKE MULTIPLE TESTS OF THE 
STATUS BIT IN 'rESTI~ FOR A CCNl'R)L C. '!'fIE STATUS BIT IS RESET WHEN P)RT B IS 
INPUr. THE KEYBOARD mTA IS IiOI' lATCHED 00 THE ~, AND THIS MElu~S CONTRCL C 
OR orHER BREAK CHARACTER MUS!' 13E HELD OONN ro INTERRUPI' PROGRr..t-l EXEcurla-J UNTIL 
THE KEYBOl\RD IS POILED. THERE·ARE EXl'RF..MELYRARE (FORI'UN..\TELY) KF.:YBOARDS l'Hr'\T -
'IX) NOr GENERATE ST.IffiLE CXJrPUl' D.l\TA 'iBEN THE KEYS ARE DEPRESSED. OJ NOr USE THIS 
'l'YPE CF KEYOO\RD. ' 

l·DST KEYBOARDS HAVE EXTRA KEYS THAT ARE NOr CONNECTED 'ID THE ENCODER, I3UT ~il\Y OE 
USED INDEPENDENTLY. IT IS CONVENIEm' 'ID CONNECT mE OF THESE: KEYS TO PIN 75 ON 
THE BUS {PRF§ET)..:IP PER4IT JmPIN:; 'ID THE M:JNrroR IN THE VEC'roR 1 WITHoor USING 
THE RESET ,5l'lITCH 00 THE FRONT PANEL. 

UNDERSHCX7r 00 THE CLOCK (PL~ 4.9) BUS LINE CAN IN 5O-1E CASES CAUSE INCOFREcr 5.~.UD 
Rl\TES 'ID BE GENERATED. IF THIS OCCURS, TERl-UNATE THIS BUS LINE. A -220 OHr-1 1/4 
wAT'r RESISTOR SOLDERED FROM THE EYELET ABOVF,: PIN 49 TO THE GROmW STRIP 
CCNNEC'rED '10 PIN 50 WILL CORRECT THE PROBLEM. 

" 

.. 

, .,' 
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2(JtA·0JRRENr LOOP 

Page 9 

FOUR LEADS ARE REQJIRED ro CCNNEX:T THE BOARD 'IO A 200 CURRENT LOOP DEVICE SUCH 
AS AN ASR33 TELETYPE: 

CURRENr LOOP INl:Ul' + AND -

<lJRRENl' lOOP aJl'IUl' + AND -

THESE SIGNALS ARE AVAILABLE ON THE PA]l; Iz.t.mDIATELY M!tJVE J3. REFER 'Ie)' FIGURE 
3-2 F'CIl JUMPER.IR:2 IWJSTRATICN. A K)LEX CCNNEC'IOR SI'RIP OOIDERED IN THESE PADS 
CAN BE USED FOR THE 'lTY' ~ICNS, AND A JUMPER MUS!' BE INSTALLED IN THE UPPER 
RIGHT HAND CORNER CF '!HE 9:l/UU) 'IO <XNNECT '!HE CURRENT LOOP INPlTI' CIRCUIT. 

FOR THIS APPLICATION, THE EIA RECEIVER (1489) SHOULD REMAIN .IN PLACE AS IT 
PRJVIDES AN INTERNAL RESISTIVE PULL-UP FOR 01. BOTH CURRENT LOOP AND RS232 --
TERMINALS CAN BE CONNECTED SIMULTANEOUSLY, 'FOR EXAMPLE, WHERE A VIDro DISPI.AY 
AND '1ELE'I"YPE PRINTER ARE USED. THE Kf.:YB01\.RD: INPt1I'S :l'OJLDBE IN PARALLEL DUE TO ' 
THE WIRED "OR" ,CONNECTION OF RXD AND BOl'H 0tJrPUTS mum BE ENABLED. THE BAUD 
RATE CXXJID BE SELfX:TED t!I'!H AN EXTERNAL SWITCH, AND THE TTY PRINTER COULD BE 
DISABLE;[) WITH AN SPST SWI'ICH F.R::M CU>- 'IO GROUND • 

... ... ' .,.,. 

00 EITHER SIDE CF U7 IN 'I'HE tOWER !.EFT OORNE:R CF THE SJARD ARE SIX SETS OF PADS 
THAT CCNl'R)L THE BCl1\RD A1DRESS. 

• 
U7 A3 ' A3 SEL 
~ 
8"A:;" 
~ A6 SEL 

8"'A~ 
~ A7 SEL 

." 8"',,; 

A4 SEL 

AS SEL 

TO CHAOOE '!HE ADDRESS, cur THE TRACE BE'IWEEN PADS NEXT 'IO U7 AND THE ADDRESS BIT 
TO BE CHANGED AND INSTALL A JUMPER AS INDICATED BY THE DOTTED LINE TO THE 
INVERl'ED PIN CN U7. FOR EXAMPLE, 'IO CHANGE THE BOARD ADDRESS FROM PORT 0 TO 
PaRr 4 cur THE TRACE FKM A2 ro A2SEL AND ADD A JUMPER FR.(lvt A2 'IO A2SEL. 

EXTERNAL BAUD RATE CCNl'ROL 

IF Tf«) DIFFERENl' BAUD RATES ARE '~y"tisEo;- THE DIP SWITCH CAN BE REPLACED 
WITH AN SPDr SWI'lOi K:lUNI'ED CN THE REAR PANEL AND CONNECTED 'IO THE BOARD \'lITH A 
16 PIN DIP PLUG AND SOCKET.~ AUTERNATELY, THE BAUD RATE CAN BE CONTROLLED BY 
SOFTWARE BY SELECTING A BAUD RATE FACTOR OF IX, 16X OR 64X WHEN THE USART 
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a:J.IM,'\ND IS ISSUED. 

Ph'ICH AREA 

IMl'1EDIATELY 'IO THE RIGal' OF THE 8251 USART ARE LOCATED TWO 16 PIN PAD "RRAYS' 
THAT CAN BE USED FOR ANY SPECIAL PURPOSE, SUCH AS CUS'IO-t I/O INrERFACES. THERE 
ARE. SEVERAL mUSED GATES AND INVERTERS ON THE BOARD \iHICH. HAVE 3 HOLE SOLDER ... 
PAa) FOR SIMILAR PUREOSES. A BUFFERED CLK SIt;;NA.I... IS ?WAIU\BLE AT U24.-6. 

• 

ONE tEE OF THE PARALLEL INPUT PORTS IS TO INTERFACE WITH A KEYBOARD. l1ANY 
KEYBOARDS REQUIRE A NEGA'rIVE SUPPLY VOLTAGE IN ADDITICN 'ID ''mE +5V, ~..Nf) THERE 

. ARE. PADS P.RJVIDED IN .THE I.aiER LEFT PORTION .OF .. THE OOARO FOR AN OPTION,\L .ZENE1t 
RmJIATED SUPPLY. 

r<J2-4 
~ : 
~ , 

I ...... .'.,.,.. o -f. t-o---: 
4.7 .. ~ __ --,r ~ 

'1'8& ZENER .VOLTAGE WILL DEPEND ON THE KEY'B07UID REQUIREMENTS IF IT IS NeEDED ~1' 

ALL,. AND THE RESISTOR SHClJLO BE SELECTED 'ID BIAS THE ZENER ~lITH AT LE~ST 1 m·iJ\ OF 
CURRENT. IN ADDITICN '10 THE aJRRENT REQUIRED BY THE KEYBCI1\RD. 

FOR EXAl-1PLE, t~ITH A KEYBQJU:U) ~IRlt{; lQr.\l\ OF CURRENT AT 6V, THE ZENER COULD P.E 
.A 1N752A (S.6V) AND THE RESISTOR CXXJLO BE 10/.02 = 500 OHMS (470 Na4!~1\L). THE 
ZENER DISSIPATICN \~ BE 60~ .'\NO THE RESISTOR DISSIPATIO~ \~ULO EE 200'1W (USE 
A 1/2 lA1ATf RESISTOR '10 A.I.J.J:ltiI FOR HIGHER SUPPLY 'X)LTAGE) • 

'I'HE DATA FROM THE' KEYBOARD CAN BE CONNECTED TO INPUT PORT B, BTTS 0-6. SG~tE 

KEYBOl\RDS HAVE POSITIVE TRUE DATA WHILE OTHERS HAVE NEGll.TIVE TRUE POLi\Rl'ry. 
MOST .SOFrf~.v'\RE. EXPECTS POsrflVE TRUE INIVl'S, ALTHOUGH 1'\ 0,11'\ INSTRUCI'ION C:'\~] '3E 
USED TO INVERT THE INPUT DATA. ALTERNAlELY, MANY KEYBOARDS HAVE INVERTING 
oorPUI' BUFFERS THAT CAN 13E REPLACED WITH 'OON-INVER'rnx:; 'fYPES. 

EITHER A KEYPRESS SIGNAL OR A STROBE PULSE IS GENERATED BY THE KEYBOARD TO 
INDICATE '!'HAT A KEY HAS BEEN DEPRESSED 1\NO THE MTA IS VALID (DEBOUNCED). TBI::;' 
SIGN..lU. SHOULD BE CONNECTED 'IO STROBE INPu'r.S·.(J2 PIN 14). THE·'PROPER !=:TROI3E . '. 
POLt'\.RITY SHOULD 'BE SELECTED BY INSTALLI1.:x:; A' J~PER BE'I";-lEEN U25 PH-J 1 OR·2 ;lIID 
THE PAD OPr05I'I'E THEr·\ so THA'l' THE SIGNAL APPLIED' TO U18 PIN 9 Goes W;J 'tJHEN ?\ . 
KEY IS PRESSED. 'f HE Q CXJl'PUT OF U18 AVAILr\BLE AT J2 PIN 2 SOCUID BEC')NNCCTED 
TO J2 PIN 16 (A6 INPUT). THE KEYBOARD SHOULD OPER1\TE PROPERLY WI'rB THE 

. , 



t 

J3 

12 
83 a5 

J2 

GND 

FIGURE 1 

I . 

" 

t: ....... 
.:l- _ .!. ..!.. .. .r. lit lit _ • 
.,. ... " '-' ................... lit .... ..... Uuuu.u __ 

J3 

000000000000 
RS232 .USING 3-WIRE CONNECTION . . . 

¢!I ~ - IIW PilEI. COOIECT: 

n:·:b :10 plo 2 
J~2.'U. plo l 
J)-I, to pin 1 
pin ': to pin' 
pin 'O:,,? pin 6 

FIGURE 2 

t 

--.. 

td 

~ 

I 
m ; 
8 

'H 

~ 

j 
(l) 

I-' 
N 



BIT Sl.'W.NmR tsERS Q.JIIE 

( 

I. 

ilia 
ISla 

o 0 
o D i .1100 

o DD.. ; i ISOCJ -' 
CJ C¥) og - t Sl:1CJ ~ 

--- ...... ~I ~ o O~ i :; SIIO __ ..... 
S13 c::JCJ ..--..( ... ...J ~ ; ~ -01:1 ~ 

···~I C) r-w-.... -..... Clg; i i +01:1 
O 1 3 1""""\ r-'\ c." -.:. - .::.. -11" --. • 

'~13 5::"'.-'" oc:' t i····· .. E+I1; I..--....... ,J. ~ 
-I»! 0€ ~ ! UN:, i InU 41:! 11.r : u! ~ = OlIU .. :g z: 
011 '-c::::>cJ ... 0 a"" ~ 

~ 

m. -

I, 
0 0 

l. 0 o~ .: 
0 C¥) o~ N ~ .~ . ,., 

110 D. 0 --- 0 ...... " , 
! 

, 
c:I 

, 

.soot 0 De: - ,., u 

! 
D 

Sl:l :", DO z: ~ c:I :l . 
D~ i SII D. 'CJ ~ 

ii ~ 

-01:1 0\; .. 
0 O~ .. , 

S .. 
·01:1 0 ~ "" k D· 0:::» . 

~ . . ~ 

-113~U O~ 
.. 
~ t 

•

Ill l ~ :U C'ooI ~ 
O~ :3 .. 

~ 

all '.00 0 
all • 

Page 13 

..... 

-I 
C"? 

L.W 
ac: :::» 
c.,:, ...... 

.-

• o· ". 

I , 

;, 
,; 
I. 
,< 

, . 



BIT srRFAMER APPENDIX Page 14 

( TTL LE'VEL INPUr DEVICES SUCH AS THE TEI.ErYPE OODEL 43 OPTICN AAA (WHICH IS ABOUT 
$150 LESS EXPENSIVE 'mAN THE E)',lJIVALENT MODEL 'WITH EIA LEVEL DRIVERS) CAN BE 
EASILY ACCCMK)D!\TED BY REPIACIN3 THE EIA DRIVERS U26 AND U27 WITH Jm1PERS. FOR 
EXAMPLE, JUMPER U27-6 TO U27-7 AND JUMPER U27-8 TO U27-10. JUMPER U26-5 TO 
U26-6. 

" 

TXD 
8251 pin 19 

m 
8251 pin 23 

I«DIFICATICN FOR 'lW.) SERIAL oorrors 
~ ~ ... - - ---- - - -- -- ------, 

t ________ ·~:---·~~3~--~ 
I 
I 

I 
I 

• - •..• ,.,. I 74LSOO 

, 

Q3 

.... - - - -

o 

.... 

---., 
I 

I 

RS232 out I 
I 
I 

Added cireuit---->t'=>l Vee = 14 
Gnd = 7 1- ___ - ---------------------

1 • .REXJV'E R5 ~ TO THE BASE OF -Q3. 
I .. 

2. AID A 74LSOO IN THE KLUGE AREA OF THE Inl\RD. 

3. WIRE UP THE CIRCUIT AS SHa4N USIN3 THE RESISTOR REMOVED IN (1) AND AN UNUSED 
SOCTICN OF U26 (1488). A PRINTER CAN BE CCNNECTED TO EITHER THE CURRENT LOOP 
OUTPUT OR THE RS232 0tJTl?UI' AND IT WILL BE ENABLED BY CONI'ROL OF THE RTS BIT BY 
CXJrl?UrI'ING '10 roR!' 3. CARE SHOULD BE TAKEN THAT THE OTHER COMMAND BITS ARE 
OUTPUT CORRECTLY. SOF'lWARE TO ENABLE AND DISABLE THE NEW OUTPUT mUlD BE AS 
FOLUMS:, 

,f'WI A, 27H 
cur 3 

MVT A, 07H 
our 3 

SEl'S RrS u:::M: DISABLES 2ND CX1I'PUT 

SETS Rl'S HIGH; ENABLES 2ND OOTPUT 

THE MONI'lOR OPTION C INITIALIZES THE USART AND SETS RTS LOW, DISABLING THE 
SECOND OUTPUT. THE BAUD RATE CAN BE CHANGED BY DOTt-J3 A SOF'IWARE RESET OF THE 
USART AND REINITIALIZING THE USART FOR A DIFFERENT BAUD RATE FACTOR. FOR 
EXAMPLE, IF A VIDEO DISPIAY IS. USED AT 1200 BAUD WITH THE NOR<!AL X16 BAUD RATE 
FACTOR, REINITIALIZING WITH X64 WOULD GIVE A 300 BAUD OUTPUT. IT WOULD BE 
NECESSARY TO USE THE RER~INING SECTIONS OF THE 74LSOO TO DISABLE THE VIDEO 
0l1I'lUI' WHILE ourPUTTING TO THE PRINTER AT THE I.£lt1ER SPEED. CARE vo..rr..D AlSO HAVE 
TO BE EXERCISED TO PREVENT THE SOF'IWARE RESET.FRO-t DUMPING THE CHARACTER BEING 
TRANSMITI'ED BY THE USARI'. IT IS NECESSARY 'JD TEST THE TXE STA'IUS BIT TO ENSURE 
THIS. 
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BIT STREAMER U~ERS GUIDE 

GENERAL TIOJBLE SH<XYI'IN:; GUIDE 

BECAUSE OF THE! COMPLEXITY OF THE ENTIRE COMPUTER SYSTEM, BOTH HARDWARE AND 
SOFTWARE, IT IS ESSEN'l'IAL TO ISOLATE ANY PROBLEM TO AN INDI'..rrOOAL BOARD OR" 
PJO:;RAM. FORIUNATELY, AJ..L OF THE CDMPtJ'I'"ER u:x;rc IS ON EASILY REMOVABLE BOARDS. 
IT IS EXTREMELY VAwABLE 'ID HAVE ACCESS 'ID A TESTED COMPUTER SO THAT 'mE BOARDS 
CAN BE INDIVIOOAILY 'JESTED. ALTHOUGH 'mERE IS THE POSSIBILITY OF INTERACTION 
BETWEEN BOARDS DUE 'ID ~INAL TIMIN:; OR DEFECTIVE COMroNENTS, THIS IS N::Yl'"THE 
USUAL CASE, AND IT IS BEST'IO ASSUME THAT IF,A BOARD mRKS IN COMPUTER "A" IT 
WILL AJ.S) ~RK IN <X>MPIJI'ER "B"." , . 

'!liE MINIMUM SYSTEM CCNSISTS OF 'lliREE OOARI:S: 'mE CFt! OOARD, THE ProM/RAM OOARD, 
AND EITHER A VIDro OR SERIAL I/O BOARD. MAKE SURE THAT THE MONI'IDR PFCGRAM HAS 
BEEN PHC~PATCHED FOR THE PARTICULAR I/O CONFIGURATION OF YOUR SYSTEM. 
THERE IS TOTAL CONFUSION IN THE INDUSTRY CONCERNIt-(; PORI' ASSIGNMENTS, uxnc 
<XNVENrIONS, AND STRAPPIN:; OPTIONS. SEVERAL TYPES OF PRCX3R/1 .. MJ1ABLE USARTS ARE 
USED WHlOi REQJIRE INITIALIZATICN. 

IF YO:J HAVE CAREFULLY FOLlDWED THE ASSEMBLY INSTRUCTICNS FOR EACH OF THE BOARDS 
AND THE REGULATORS CHECK wr, INSTALL ALL CHIPS. LET'S ASSUME YOO ARE USIN:; A 
VIDf.X) DISPLAY. AS ~ AS YCU TURN 'ffiE mMPtirER CN, YOO SHOULD SEE A DISPLAY OF 
RANDOM MEMORY GARBAGE ON THE TV SCREEN. THIS WILL BE INDEPENDENT OF ANY 
FlNCTIONIN:; OF THE CDMPUTER OI'HER '!HAN 'mE ClOCK OOCILLA'IDR. IF YOO 00 NOT GET 
A POOPER DISPLAY, THE VIoro INTERFACE MUST BE DEBImED FIRST. FEEL '!HE CHIPS 00 
'!liE 'OClMD. PNY THAT ARE l:DT 'ID THE 'ltXJCH MAY BE IN BACK\~ (ProBABLY DESTROYED 
IF TTL) OR MAY HAVE THEIR CXJI'Pt1I'S SHORTED. THERE IS MORE THAN A FAC'IDR OF TEN 
DIFFERENCE IN THE POWER DISSIPATION OF TTL CHIPS, BUT THEY SHOULD NOT b~ 

UNCOMFORl'ABLY HOI' 'ID THE 'IDUCH. 

REMOVE 'mE EOARD AND INSPECT IT CAREFULLY. ABCXJT HALF OF THE PROBLEMS CAN BE 
FOUNb SIMPLY BY VISUAL INSPECrION. UXlK WITH A MAGNIFYIN:; GLASS OR INSPECTION 
SCOPE m EACH PIN CN THF. OOITOM FOR UNSOLDERED PINS, MISSING ~S THAT MAY BE 
BE.NT UNDER OR BroKFN OFP, SOLDER BRIDGES BETWEEN PINS OR 'lD AnJ'M:NT TRACES, AND 
E'KH BRIDGES BETWEEN 'l'R1>CES (VERY HARD 'ID SEE). A CAREPUIJ EXAMINATION WILL TAKE 
15 MINUTES, 'BUT MAY SAVE YOU A lOr OF GRIEF, AND YOU MAY DISCOVER P'OBLEMS LIKE 
UNSOLDERED PINS 'mAT MAY REVEAL THEMSEr.vES CNLY LATER AS INT:::RMITTENT PROBLEMS. 
EXAMINE THE TOP OF THE BOARD ro BE SURE 'I'HE POOPER OHPS ARE INSTALLED IN THE 
RIGHT PLACES. SIGHT ~ THE EIX:;E OF 'IHE CHIPS ro PIN!) ~f:NT UNDER PINS. CHlPS 
ARE sa-tETIMES INSERTID WIlli A WHOLE ~ OF PINS THAT MISS THE &~-:KE'T HOLES. 

IF 'mE VISUAL INSPa:::TION FAILS '[0 GET '!liE VIDFD DISPLAY WJRKIN:;, A ~EN'T MAY 
BE BAD (USUALLY AN IC). TRY EXCHANGING IDENTICAL COMPONE.NTS 'ID SEE If THE ' " 
SYMPTOMS CHAN:;E. AT 'mIS roINT IT IS WISE '!O GO BACK AND CAREPUL~Y REREAD THE 
MANUAL TO BE SURE YOU UNDERSTAND THE WAY THE BOARD, WORKS AND THAT YOO HAVE 
SELEC.TED 'IHE ProPER JUMPER OPTIONS. AFTER THIS I ya) WILL ProBABLY HANT '1'0 TAKE 
'rl~E UNIT TO A DEALER IF YOU ARE NOT FAMILIAR WITH DIGITAL 1'OOL'BLE SHCXJTI~; 
PRXEDURES, OR CD 'J.'HR:XJGH 'mE CIRCUIT BLOCK BY BU:X:K WITH A SCOPE OR u:x:ac ProBE 
IF YOU ARE EXPERIENCED. 

AFTER 'IHE VIOro DISPLAY OR SERIAL I/O IS w)RKIN:;, 'IHE RF.5ET SWITCH S~ULD CAUSE 
A"·" PFVMPT ,'ID BE WRITI'EN. IF THIS OOES lUI' w)RK~ FOLL.-:M THE SAME PRO:EOORE CN 
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THE CPU AND ProM/HAM B0ARnS. lHE '':i-'tJ BOARD CCl'JSISTS MOSTLY OF 8097 i3IJS DRIVERS 
WHIOf CAN BE EXCHNl;ED mE BY CNE.· WE VOC'IORED INI'ERRUPT AND REAL TIME CLOCK 

I, COMPONENTS, IC AI, ARE NOT NECESSARY -IN THE BOARD AT THIS TIME AND SHOOLD BE 
REMOVED. USI~ A SCOPE, EXA"1INE ,WE OOTFUT PINS OF ALL aups. IJfil LCGIC LEVElS 
ARE NORMALLY LESS THAN 0.2 VOLTS AND HIGH GREATER THAN 3.0 VOLTS. A LEVEL OF 
0.4 VOLTS M1\Y INDICATE SHORI'S BETWEEN OJTfUTS WHERE CNE IS TRYING TO PULL HIGH 
AND THE OTHER LOW. A LEVEL OF 1.2 VOLTS INDICATES AN OPEN CIRCU-ITED INPtJT. 
NMOS Of IPS HAVE SIMILAR LOGIC LEVELS, WHILE PMOS CHIPS CAN PULL.TTL INPUTS TO 
-0.6V WHERE THE INPUT CLAMP DIODF LIMITS THE VOLTAGE. 00 NOr BE SURPRISED AT __ 
OOW S'l"RAN3E roME CF WE WAVEFORMS (N ruE BUS I.roK,SUCH AS THE or LINES. THERE 
ARE PERIODS OF TIME OORIN:; WHICH THE BUS IS N:)T BEIN:; ACTIVELY DRIVEN, MTD 'mE 
VOLTAGE MAY DRI~~ DUE TO RECEIVER INPUT CURRENT. ABNORMAL OPERATION IS 
INDICATED PRINCIPALLY BY ABNORMAL U:X;IC LEVELS MAINTAINED CONSTANT fOR AT LEAST 
ONE CLOCK PERIOD (500 MlCROSECONDS). 

ONCE YOUR a~Ie- SYSTEM IS WORKING, CHECK OUT OF MEMORY BOARDS At-m OTHER 
INTERFACES IS RELATIVELY STAAIGI:-;:'ITORWARD USIN3 '.:'IIE MEMORY TEST PROGRAM IN THE 
foONI'roR, OR SIMPLE DIAGNOSTIC RClU'rlNES YOU CAN i'F03RAM IN MEMORY ON THE ProM/RAM 
BClI\RD. AFTER YUJR SYSI'EM IS li'P AN'J RUNNIN::; I IT SHOULD BE COITE RELIABLE. SINCE 
MOST MICROCOMPUTER SYS'l'EMS ARE MfMJRY INTENSIVE f THE MEMJRY IS THE MOST LIKELY 
SOOOCE OF COMI:UNENT FAILURE. A SYSTEM -W'1TH 321:\ OF STATIC MEMORY ~.AY CCN:\.'AIN 75% 
OF ITS COMPONETS ON THE MEMORY BCN\Rl.:6'. IF A PROBLEM IS EXPERlENCED RUNNIN3 A 
PR:XiAAM, FIRST SUSPECT THE MEMORY AND USE THE M:liII'roR 'rc.ST PF03RA...,. WE HAVE YET 
TO EXPERI ENCE A PROBLEM WI'l'H CUR 8K MEMORY BOARDS THAT WAS tm REVEALED BY THE 
TEST PRXiRAM. IF YOJ rc MUOi REARRl\JIl:;n~:; OF YOOR SYSTEM, IT IS A GCX>D PRACTICE 
'1'0 TEST MEMORY FOR A FEW SECONDS WHEN YOJ FIRST TURN ON THE COMPUTER 'ID MP.KE 
SURE THE 0CIMU:6 ARE AmRESSED PfOPERLY OR THA'r THEY ARE IN THE COMPUTER. THIS 
MAY SA\tt: SOME HEAD SCRATCHING WHEN THE PRCGRAM yaJ HAVE JUST WADED FAILS 'ID 
RESFOND 'IO YCUR EAGER KEYI3r;ARD 'COUCH. IF YOU SUSPECT TEMPEHATURE SENSITIVE 
CHIPS I REMOVE THE COVER OF TUE COMPUTER 'IO INTERRUPT AIR F~ BE'IWEEN BOARDS. 
WE ro N)T ~ComEND OBSTRUCl'Il\G 'mE AIR Ff.ov~ 'IHlOJGH '!HE COMPUTER BY PLACING A 
SHEET OF PAPER OVER THE I ... EPf SIDE. A FULL COMPUTER MAY DISSIPATE OVER 300 WATTS 
AND I<EACH UNACCEPrABLE TEMPERATURES IF NJ AIRFLOW IS PERMT'ITED. 

. .. 
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'l't1e Bit Streamer Board sold her'eunder is sold "as is", with alL f"rttt:}ts, ' " 
and without any warranty, either expressed 'or implied, includ.ing.·· any--· 
implied warranty of fitness for intendec use or merchantability. 
However, the above notwi thstand ing, VECTOR GRAPHIC, INC., will, for a 
period of ninety (90) days following delivery to customer, repair or 
replace any Bit, Streamer Board that is found to contain defects in 
materials or workmanship, provided: 

; . -
,.' , .. ' 1. ' SUch defect in material or workinanship existed at the time 

the Bit streaner Board left the VECTOR GRAPHIC, 'INC., factory; , 
2. VECTOR GRAPHIC, INC., is given notice of the precise 

defect claimed within ten (10) days after its discovery; 
J. The Bi t Streamer Board is promptly returned to VECTOR 

GRAPHI~, INC., at customer's expense, for examination by VECTOR 
GRAPH~C~~NC., to confirm the alleged defect, ano for subsequent 
repair or replacement if fomd to be in order. 

Repair, replacement or correction of any defects in material or 
workmanship which are discovered after expiration of the period set 
forth above will be performed by VECl'OR GRAPHIC, INC., at Buyer's 
expense, provided the Bit StrecDer Board is returned, also at Buyer's 
expense, to VECTOR GRAPHIC, INC., for such repair, replacement or 
correction. In performing any repair, replacement or correction after 
expiration of the period set forth above, Buyer will be charged in 
addition to the cost of parts the then-current VECl'OR GRAPHIC, INC., 
repair rate. At the present time the applicable rate is $35.00 for 
the' first hour, and $18.00 per hour for every hour of work required 
thereafter. Prior to commencing any repair, replacement or correction, 
o~ defects in material or 'NOrkmanship discovered after expiration of 

, the period for no-cost-to-Buyer repairs, VECTOR GRAPHIC, INC., will 
, ; , ,,',. ' sl;¢mi t to Buyer a written estimate of the expected charges, and VECTOR 

~O;,..:,.,~.~, --GRAPHIC, INC., will not commence repair until such time as the ,,,ritten 
, ,-"estimate of charges- has been t'eturned by Buyer: to VECTOR GRAPH Ie , 

; :' INC., signed by duly authorized representative authorizing VECTOR 
~ G'RJ\PHIC,. INC.,. to commence with the repair work involved. VECTOR 
'GRAPHIC,. JNC., shall have no obligation to repair, replace or correct 

any-Bit Streamer Board until the written estimate has been returned 
.. with approval to proceed, and VECTOR GRAPHIC, INC., may at its option 

also require prepayment of the estimated repair charges prior to 
commencing work. 

\ .. \ Repair Igreement void if the enclosed 'card is not,: returned. to VECTOR 
GRAPHIC, INC. within ten (10) days of end consunerpurchase.: 
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