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Ml FUR THE USER GROUFP HOS BEEN ARRIVING AT A RAFLD RATE WE NUW
HAVE 100 FORTICIFANTS AND % T0 10 NEW LETTERS ARRIVE EVERY LAY, 17T
HAESNST BEEN EASY EEEFING UF, S0 THE MAJDRITY OF THIS NEWSLETIER WILL BE
A ROSTER WITH COMMENTS FROM THE PARTICTIPANTI

#1. BUGS IN CONSTRUCTION ARTICLE OR ON PO ROARDE.

SEE NEWSLETTER #1 AND NOTE THE FOLLOWING:

Ay ON LED REGISTER BOARD, COF GOES FROM B+ TO B+ AND sHOULD GO FROM
E+ TO GND. ’

E) ON ADDRESS LATCH BOARD. THERE SHOWLL BE A MWMPER FROM 101 FIN O
TO ICZ FIN 1.

C) ON MEMORY BOARDS, DO NOT FUT FRONT TO BACE JUMFERS IN HOLES
SHOWN BELOW EVEN THO THE HOLES ARE DRILLED SINCE YO WILL SHORT
aUT THE MEMORY QUTFUT LINEZD

# SOURCES FOR OBRTAINING 2008

A) BILL GODEOUT — TERRY RITTER WAS VERY FLEASED - SEE ROSTER

B) RGS ELECTRONICE - $7%5, SEE ROZTER

C) ELECTRONIC COMPONENT SALES - VERY QUESTIONAELE, IF THEY EXIST AT
ALL. FRESENT INFO INDICATES OFERATOR OF COMPANY HAS 12 ALIAZES
AND HAS SWINDLED FECOFLE FOR QVER $400, 000 EUT SOME MATERIAL IS
BEING DELIVERED NOW-AND & FEW FEOPLE HAVE REFORTELD REFUNDE.

D) MR ENTERFRISES, F. 0. EOX 1011, SUNNYVALE, CA #4082 2008 CFU
$40, CPU., ALL RESISTORS AND CAF FOR MARKE-Z AND 15 740075, $735

E) ROBERT W. COOK — SEE HIS LETTER IN LAST PART OF NEWSLETTER

F) SEE MARTIN RESEARCH DATA IN EACK OF NEWSLETTER.

G) JAMES S HEATON COQ,  INC. 2772 EATTELLA AVE. ., LOS ALAMITOS, CA
90720 DISTRIBUTOR FOR MICROSYSTEM INTERNATIONAL S MFE00SR ZND
SOURCE CHIF @ 95 BUT WRITE FOR SINGLE UNIT FRICE.

H) EA COMPONENT SALES - SEE FLYER IN EACK OF NEWSLETTER -- NOTE
THAT NEW 2008 CPII PRICE IS &4 .

H) ELECTRONIC DISCOUNT SALES, 138 N 81ST ST., MESA, ARIZONA
2008 CPU FOR $3%. 43

#3 SOURCES OF OTHER COMFPONENTS

A) SEE = LIEEERMAN-S AFFRAISAL OF HOEEY 1C SUPPLIERS IN ROSTER

E) SEE FLYER FROVIDED BY EA ELECTRONICS IN BACKE OF NEWSLETTER.

C) FOR MOLEX CONNECTORS TRY FORCE ELECTRONICE, 343 HINDRY AVE. .,
INGLEWDOD, CA 203201

0) SIGNETICS ICYS, HAMILTON ELECTRO SALES, 10912 W WASHINGTON
BLVD. , CULVER CITY, CA 90Z30, Z13-870-7171. WRITE THEM AND
YOU WILL NEVER RECEIVE AN ANSWER — TELEFHONE AND YOUR IC7%
WILL BE SENT OUT COD UPS THAT SAME DAY.

#4 KITES

IF ANYONE HASNST BOUGHT FARTS YET, IT WOULD BE WORTH SERIOGUSLY
CVALUATING ‘RGS ELECTRONICS KIT, INFO IN BACK OF NEWSLETTER OR THE
SCELEI, SEE ROSTER ANLDN INFO IN BACE. 10 VERY MUCH LIKE TO ZEE THEIR
MANLUALS EUT AM UNWILLING TO SFEND THE MONEY. IF ANYERODY WOULD LOAN ME
A COPY FOR A& COUFPLE OF DAYS I-°0 ARFFRECIATE IT.

FAGE 1



#5 OUTSTANDING NEWS

B COALCULATOR IMTERFACE ARTICLE I3 SCHEDULED FOR RE IN SEVERAL FrueE 10

MONTHS= BY L TITUS
BY A CASSETIE TAFE UNMIT FOR THE TV TYFEWRITER ¢TVT) IS SCHEDWLED FOR
THE JaNLGRY RE BY ROGER L. SMITH
e CHSSETTE TAFE INTERFACE

MOEYEE MR, SMITH S ARTICLE WILL =0LVE il FRIOEBLEMS. I7LL FEEF COFYING
ARTICLES IINTIL THEM ROBERT COOFE SENT IN THE REFRINT OF THE SIGNETICE
Fab, CIRCUIT AND THE ECONOMY MODEL TAFE SYSTEM CIRCLIT REFRINT.

#7 TTY INTERFALE . :

ROBERT COor SENT O IN THE CIRCUIT REFRINT INCLUDELL ALS0 INCLLUDED IS
A REDRAWING OF THE ILLEGIELE, CIRCUIT PRINTED IN THE LAST I=5UE.

# STANDARDIZATION

WHAT A TOHIGH ONE THIS IS! FLEASE SEND IN ANY AND ALL COMMENTE. IT 1S

ESSENTIAL . THAT WE GET SOMETHING ESTABLISHEDL 00N FOR:

13 TTY INTERFACE INCLUDING FARERTAFE FORMAT

) TVT INTERFACE ) CASSETTE TAFE INTERFACE

4) HIGH SFEED FAPER TAFE READER AND FUNCH INTERFACE

) SCOFE GRAFHICE TERMINAL DRIVER &) ASD AND D7a INTERFACES
7) SWITCH-RELAY INTERFACE &) FROGRMMMARBLE TIMER

) ETC '

SOME OF THIS WILL BE FORCED BY: 1) INTEL 2) RGS 0024

#3) SCELREI COMPUTERS 4) FRO LOGCORF. . 252 AIRFORT ROALD . MONTERY.
[ R LT &)

3) DIGITAL EGUIFMENT CORF. ., MAYNARD:, MASES 01754

&) FLEASE REFORT OTHER MANUFACTURERS USING 2008 CHIFS

7) LARGE USERS OF 2008 SYSTEMS SUCH AS: LAWRENCE RADIATION LAERZ,

LIVERMORE, CA

THE PROEBLEM IS TO OETAIN AND SORT THRU ALL OF THIS. SEE HOW 1T TIES
IN TO THE MARE-2 AND ESTARLISH SOMETHING QUICE. IT ZEEMS THAT THERE ARE
TWO STANDARD CONFIGURATIONZ WE MUST DEAL WITH: 1) MARK~-2 EBUILT EXACTLY
AS SFECIFIED IN THE RE ARTICLE. ) MOoRE-S MODIFIED TO INCLUDE EXFANDED
17,0 CARPARILITY.

1°D LIEE TO PROFOSE THE CONFIGURATION SHOWN IN FIGURE 1 AS THE I/0
MODIFIED =TANDARD. THIS 15 LIKE THE FOFPULAR CONFIGURATION IN USE BY THE
HUNDREDS AT LAWRENCE RADIATION LAERZ THEY HAVE STANDARD MODULES, CHASSIS,
ETC. FOR THS CONFIGURATION AND AN ENORMOUS AMOUNT OF STAONDARD SOF TWARE
EXAMFLE: A 254 WORD FROM THAT GIVES COMRPLETE TTY CONTROL OF THE 2002
FEATURING: QCTAL LOADING OF H % L, Z) EXAMINE AND DEFOZIT FROM EEYREOARD
INTO MEMORY 3) START AFROGRAM IN MEMORY 4) LOoah A FROGRAM FROM
FAFER TAFE (WHD NEEDS A FRONT FPANELT) I HAVE THS ONE AND AM TRYING TO
GET FIORMAL AFFROVAL TO RELEASE IT.

CANOTHER CONFIGURATION TO LOOE AT WD BE INTEL S INTELLEC & I AM
LOOEING INTO WHAT THEY RECOMMEND A% A STANDARD LET "% HAVE YOLIR JDEARS
QUICK S0 WE CAN AGREE GN SOME STANDARDS BEFORE EVERYEODY GOES THEIR OWN
WAY.

THAT SEEM= TO COVER EVERYTHING TO DATE. HOFE YO W1l BE FATIENT
WITH THE TYFING AND THE IHHLICATING, IT IS A VERY TIME CONSIHMING JOE
AND WE. DON-T HAVE THE BEST EGUIFMENT TO WORE WITH I HOPE YO FIND
THE INFORMATION VALUAELE AND AGAIN, FPLEASE SEND IN ANYTHING THAT MIGHT
BE OF WZE TO QOTHERS. I CANTT FUT QUT A NEWSLETTER WITHOWT YOuR HELF. THE
THE NEXT IZSUE WILL RBE ABROUT A MONTH AWAY. I HAVE TOo GET BOTH MY
2003 PROJECTS RUNNING FLUS BUILD A FPOFP-2 SC0FE DRIVER INTERFACE

IF ANYEODY NEEDS A CROSS ASSEMELER TO ASSEMELE CODE ON & FDF-2
LET ME ERNOW.

HAL SINGER

MARK & NEWSLETTER EDITOR
CABRTLLD COMFOTER CENTER
O ZINETELLATION

FaGE 2 LU, R EADA
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CXNARDL,  CA 0 wE030 vest 1

BILL AMES, 204 MOSHER JORDEM. ANN AREBOR, MICH 42104 IS5 A COMPUTER
ERNGR. STUDENT AT THE WN1IV. OF MICHIGAN HE IS INTERESTED IN A CASSETTE
RECORLDER INTERFACE, AND WANTS TO MOUIFY THE MARK-z TO USE 16K 50 HE CAN
WRITE & HLIGH LEVEL COMPILER (BAS1C. FORTVRAN, OR FL/L SUBSEL). HE WOLLD
LIKE T EMOW IF OME CAN SIMPLY INCREASE THE CLOCK FREGUENLY AND SUB-
STITUTE A 2008-1 HE FLoNS 10 DEVELDF A MORSE COLE SENDING AND
RECEIVING FROGRAM (HE- 5 WACKWED), A HIGH FRECISION FLOATING POINT FPACE-
AGE WITH FUNCTIONS, AND EVENTUALLY THE COMFPILER. HE WANTS A S0OURCE OF
VERY CHEAF 110175 AND DOESN-T MIND FALLDNS SINCE HE 15 GOING TO CHECK
THEM WITH THE MARK-zZ. IN HIS SECONL LETTER, BILL INDICATES THAT 4k 1S
SHMALL FOR A GOOD BASIC (IT TAKES 4K OF 12 BITS IN A FDF-5 50 6K IN THE
MARK-2 15 MORE REALISTIC) BUT HE I5 THINKING OF FUTTING THE OF~-CODE
ONTE & CASSETTE, AFTER EDITING, ORDERING, ETC., FUOSSIBLE WITH A COMFILE
COrMMANDL HE WANTS T0 ENOW IF IT IS POSSIELE TO CONNECT A /741 OF AMEP SO
A FOSITIVE SIGNAL WOULD FRODUCE A 1 AND A NEGATIVE ONE A O FOR USE IN
AN ALFHA-WAVE EICOFEEDEACK ANALYSIS MONITOR, ANL WHERE CAN HE GE1 ROM"=
FROGRAMMELL

RON ANGSTADT, RDE = BOX 281, KITZTOWN, PA 19530 FLANS TO USE HIS MARE.-8
FOR HOME SECURITY., TV GAMES, AND INVENTORY ON FOOD SURFLIES

EILL ARNOLD, 214 1/% AVE. B, FORT DODGE, I0WA 50501 TEAMS COMMUNICATION
SERVICE, SAYS HE CAN FORSEE GREAT USE OF THE MARK-2 WITH HIS BUSINESS OF
DESIGN AND MAINTENANCE OF COMMUNICATIONS SYSTEMS AND ANTENNAS

CRAIG A EBAKER., 1310 FEORIA, AFT. 1. AURORA, CD. 0011

aTTO EARTH, ELBA TOOL C©O., INC., &01 ESTES AVE. , SCHAUMBURG, IL 60172
HASN“T STARTED A MARE-S YET AND WANTS TO KENOW WHERE TO GEY RELIAELE
COMPOMNENTS. HE IS A NOVICE IN COMFUTERS AND WANTS SOME SUGGESTIONS AS
TO HOW TO GET STARTED.  HE WOULD LIKE TO USE THE COMFUTER FOR SCORING AND
TIMING =EI RACEZ. : '

HARRY E. EATEMAN, 5438 SOUTH FOX CIRCLE #10Z, LITTLETON, CO 80120

ANGEL ERAVO, 10333 FELSON ST., BELLFLOWER, CA %070& WANTS TO USE THE
MARK-Z TO GAIN EXFERIENCE IN DEVELOFING SOFTWARE.

RICE ERENNAN, 01 S KENIGHT, PARK RIDGE, IL 60068

JAMES CALLAS, SAN RAFAEL, CA 94903 HOFES TO USE THE SYSTEM FOR INFOR-
MATION STORAGE AND RETRIEVAL AND I3 FARTICULARLY INTERESTED IN MODEMS AND
TAFE STORAGE. '

DAVE CHAFMAN, 2470 S FERKINS RD., MEMFHIS, TN 32118 IS A DRAFTSMAN AND
IS EEENLY INTERESTED IN COMFUTER AIDELD DESTGN. HE WANTS TO FUT TOGETTHER
A VERY LOW COST CAD WITH CASSETTE STURAGE, DIGITAL FLOTTER. AND A GRAFHICS
DIGITIZER, AND WOULD LIEE TO COMMUNICATE WITH ANYONE WITH SIMILAR INTER-
ESTE

COTOM CHILDRESS, JR. . 1004 AFFLE DRIVE. . BICOXI. M, 3%03E WILL USE THE
MORE=S A% 6 DATA HANDLING MACHINE WITH A EEYEOARD. TV, CASETTE TAFE.
TELEHONE INTERFACE., /a AND A0 CONVERTERS HE FLANS T UEE 1K OF 1101
MEMORY AND THEN INCREASE SIZE IN 4K INUREMENDE USING 21027z HE HAZ
ORDERED THE MARTIN RESEARCH BOOE AND AN SO0

STEFPHEN CIARCIA, UNIVERSAL OIL PRODUCTS, 41 HILLTOF DR, WEST HARTFORD,
CN OA107 15 AN A0 SYSTEM DESIGNER AND 15 REZEARUCHING THE 2020 FOR HI=
COMFANY AND TS COLLED ING TDEAS FOR HIS OWN 2008 =YZTEM




JGSERH A CIMMING 11, 19304 RICHWOOL COURT, ERODEEVILLE, MDD Z07Z% FAGE 12
SOOTT COLEMAN, 2515 SFRUCE =T, =5 W, TACOMA, WASH #8498 (TILLICUM ELECT)

ROBERT W CO0OK, ZSWi7a 29TH =T, NAFERVILLE, IL A0540 HAS THE AD IN RE
FOR THE 2002 HE IS TRYING TO COLLECT ENCOUWSH ORDERS TO FPLACE A QUANTITY
ORDER.

EDWARD DEGRAFF, 44611 WENZ AVE. , AFT. 0. HOLGE INS, IL 40527 FLANS TO
EUILD THE MARE-2 AND CONNECT IT AS AN EXFANSION TO HIS HP-35.  HE IS A
CHEMICAL ENGINEER AND HAS APFLICATIONS INVOLVING HEAT AND MASS BALANCES
AND WANTS TO EBUILD THE MARE-Z INTOQ A SUITCASE S0 IT CAN BE USED ON SITE.

LARRY, DENISE, 3375 AZTEC RIL, APT. 320, DORAVILLE, GEORGIA Z03=40
STEFHEN L. DIAMOND, 211 CARL 5T., SAN FRANCISCO, CA 94117

CHARLES DITE, Sz DAVID ST., S0OUTH RIVER, NJ OEe3Z SAYS THAT HE IS NEW TO
THE COMPUTER FIELD AND CAN USE ALL THE HELF HE CAN GET. (LET FEOFLE
ENOW WHAT YO NEED CHARLES, YOU'LL GET LOTS OF HELF.)

EURTON DORF, 315 OVINGTON AVE. , EROCKLYN, NY 1120% WANTS TO INTERFACE A
CALCULATOR CHIF AND A CASSETTE RECORDER.

CHARLES ECHARD, 7820 JACESDN ROAD. BEAUMONT, TX 7770& WILL USE THE
MARKE-S AS A GENERAL PURFOSE COMFUTER AND FOR DATA ACGUISITION.

FAUL N. EVEN, 4637 ROSEHILL ST., PHILADELFHIA, FA 19120 HAS AN ANTIQUE
REMINGTON TYPEWRITER: AN HF #5416 11 DIGIT FRINTER, AND A PAPER TAFE
PUNCH HE WILL BE INTERFACING AND IS INTERESTED IN BUILDING A FAFER TAPE
READER, OSCILLOSCOPE DISFLAY AND CASSETTE RECORDER. HE IS WILLING

To TRADE PROGRAMS ON PAFER TAFE. HE SUGGESTS USING 14 FIN DIF SOCKETS
AND WIRE WRAF DIP SOCKETS FIGGYBACK FOR I/0) CONNECTIONS (VERY CHEAF),
AND USING THE INPUT MUX CIRCUIT IN FIG. 2ZA, AND USING OUTFUT

LATCHES TO DRIVE THEIR OWN DISPLAYS AS IN FIGURE ZB.

M. PAUL FARR, 3723 JACKSTADT, SAN PEDRC, CA 90721 1S ETCHING HIS OWN
EOARDS, AND PROVIDED THE 2ZND SOURCE 8003 DISTRIBUTOR.

F. DALLAS FOGG, 1385 HIGH STIE DR, APT. 101, ST. PAUL, MN 551Z1 WANTS
TO USE THE TVT. CASSETTE MAG TAFE, A 256 WORD FROM. HE WANTS INTERRUFT
ADDRESS POINTERS AND A TAFE LOAD ROUTINE IN FROM, AND WANTS TO DEVELOF
A KEYEOARD DEBUGGING ROUTINE, AND A MORSE CODE DECODER WITH ITE DIS-
FLAY ON THE TVT. . :

JIM FRY, 4249 N. LOCEWOOD, TOLEDO, OH 4361Z (DIGI-TEL ELECTRONICES) IS
WORKING ON A PROGRAM TO HANDLE INTERRUFTS WITHOUT LOSING THE REGISTER
OR FLAG INFORMATION AND A HARDWARE REFLACEMENT FOR THE TVT CURSOR BOARD
WHICH WILL ALLOW THE COMPUTER TO INDIVIDUALLY ADDRESS ANY CHARACTER OR
LINE IN THE DISFLAY AND READ OR WRITE INTO THAT LOCATION

FRANE GEHERTY. S2& WILLOWGLEN ROALD, SANTA BAREARA, CA 93103

KEITH GOERING, 720 S ASHEY, CHANUTE. K5  4&4&7Z0 MENTIONED THE U2 ERROR
ON THE LED BOARIL

DON GOLENSEIE, EOX A-3795. CAMARILLO, CA WANTS TAFES FOR FORTRAN, BASIC,
AND FL/1 AND WANTS T0O USE THE MARKE-2 FOR NUMBER CRUNCHTING

R, GEORGE L. HALLER, 1500 GALLEON DR . NAFLES, FL 23%40 USES A SCELEL
COMFUTER AND HAS ORDERED A 22 RO TTY. HE =AYS ACTON TECHNLICAL SERVICES,
S19 CRYSTAL SPRINGE AVE, . FENSACOLA. FL ZZ505 HAS A SURFLY OF THESE AT
REASONABLE FRICES. HE ALSn SENT IN THE S0ORTING FPROGRAM IN FIGURE 3.




OF MOMML. 4YRELUMESIONG Ve T Ve
By BOEED ERROF AGNED FOLRTER (i FHE - SEAON O tHe DRESS .
o EOGRD 7 e

B MeskE Y, HONOOUES T LaRaka baky . o iy 310 ok siHfesskE - AT 8 X
S OINTERESTEL IN TEX1 STREAML. WORD PROCESSTING,  OND COMFUTER FRING TRG
OF ML MEYTERIAL

LLOYE 5 HANSON, ERE,  COMSIR.TING EMGIMNEER,. LabkELAND INSTROMENM] LAakES. ROUTE
Z, BOxX SE-a, ARNGOLA, IWN 46703 RANTS 10O GET TOGETHER WITH OTHER HAMD N
THE GROUE OGN 1% OR Z0 ORNE DAY AND FasS GRCEIND DNFURFOT §ON (W YLE D
MEMTIONS DODR DIGITAL DESIGHN. 223 WakLES FaRE. FaIRFAEX. VIRGINIA £20
A% A DISTRIBUTOR OF TECHNICAL LITERATURE ANL ASCTI INTERFASCE CARLS

THEIR CATALOG ON "SERIES 100" REGUIIRES S0 CENTH 1N =TakiFs. SEE THE
FOLLOWING: MOTOROLO DOCUMENT #ORN-55E "CRT DISFLAY WITH DYNOMIC POS Rab "
ELECTRONIC DESIGN #1%, EF1 14, 7% ELECTRONIL LESIGH #14, JHWLY &, 74
FPAGE 1132, "IMPROVED DGV MATRIX GENERATGORY. ELECTRONIC DES1GN, #1. JAN

4, 74, "7 ¥ ¥ CRT DIsFLAY. " FO BOOKRLE CoN BE ORVTAINED FROM SEMTRONICE,
RT =, BOX 1, BELLAIRE, OH 432%0&, FOTE THE MARTIN RESEARCH INFO SUFRFLIEL
EY LLOYD IMN THE BEACE OF THE NEWSLETIER

RUDOLF HALSDORF, 1941 REDONDO AVE. .« S6LT LAKE CITY, AH 254103

IRVIN F. HAVENZ, 2 HARVEY LANE., WESTEORD, MAZE Gzl

DR, HOWARD, ELECTRICAL ENGR. DEFT. . UNLIV. UF CA, SANTA BAREBARMA, CA 93106
THEY ARk BUILDING 4€ VERY ELABURATE 2002 BASED TRATINING SYZTEMZ WITH
OCTAL DIGIT INFPLUTY AND CLTRUT,  ALL REGISTER INFORMATION RBROUGHT OUT DLIRTNG
WALT AND HALT, AND A& VERY ELABORATE INTERRUFT STRUCTURE.

GREG HUNZINGER, 2332 OAKLAND ST . AURORA, ©0 #0010 WORKES FOR METRO STATE
COLLEGE IN THEIR TV STUDIO AND IS5 BULLDING THE TVT TO INTERFACE WITH THEILR
TV SYSTEM  HE WANTS TO ADD CASSETTE TAFE STORAGE S0 HE CAN DO ALL KINDS
OF WEIRD TITLING DURING TAPING OF A FROGRAM AND WOULD LIKE 10 ATTEMET

SOME COMPUTER ART.

Joo Lo TSENHOWER, POCBOX 7252, LONG BEACH. Ch 20807
FRIMUIS E. JACESON, JR., %47 15TH =T, . S0OUTH, 57, PETERSEURG, FL 33712

EBYRON EIREWIOL, FRESIDENT. kA ELECTRONIC SALEZ, 1220 MAJESTY. DaLLAZ, TX
75247 IS PROVIDING A SOURCE FOR SOME OF THE FARTS FOR THE FARE-Z HE
MENTIONZ THAT SOME OF THE FARTES ARE MORE EXFENTIVE THAN THE SURFLUES
HOLSES, BUT ARE ALL NEW FIRST FIRST LINME DISTRIEBUTOR FARTEZ THEY DI&-
TRIEBUTE THE MFE00ZR MICROSYSTEMS INTERNATIONMAL 2002 CHIF FOR $64. SEE
THE COFY OF THE FLYER IN EACE OF NEWZLETTER

JIM EASSERAUM, RT 3 BOY 517, NEWEBERG OR %7132 (TEETRONIX) WAZ THE FIRST
ONE . TO MENTION THE THRU BOARD JUMFER FROBLEM M THE MEMORY LBOARLE

EDWARD FELLY. JFR . FUBLIC ACCOUNTANT. 200 BARNSTABLE ROALD, HYONNIED,
MA  OEeO

RORERT W, EELLY., 5205 MY TERMINAL Lk o Welid, TA 74710 HAS fal=0 ORDERELD
THE MARTIN RESEARCH ROOE AND ¢ = HE FlLan= T sk THE MARE R

CALCULATION OF ENGINEERING FROBLEMS MO GENERAGL RECORLE HE &5 OETAIN-
ED TWO TU-—-7/FG TTY "5 (BALDT ) AND WANTS THFORFGT DO ON ITNTERFOADING THERM.

FAUL LENTZ, 7073 HANOVER FEWY . AFT. L-1. GREEMEELT. ML 0/ /0
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CABELL A FEARSZE.
Tiv LIEE HIS MARE-S

COTILDEM STREET. M W e SHIMGTOM L X = ANTERLIE
AN TNETRIPENT CORTROL LRG T GNO TS THMTERRERSTEDLN DM ANY

FYo

UTILITY =SOFRTWARE ROUTINES aVaIlLABLE Févo

LAURENCE L. PLATVE, Z3ES SEYLINE WY,
OF HIS PROJECTS THE WRITIMG OF A Eas
Was THICE IN COMPUTERS M MILITAERY
IC 5 HE SLWGGESTS UEIMG FWIFK-WICH (2 :
CLIF. HE WOD RATHER USE IO S00FETS
ON SOFTWARE FROEBLEMS.

SO O BOREORA,
3 HE TE NEH -

CEY SEIOY LTE S fvn Uik
CbOOF WETIRED DD
iFFERNT. FOR R TRIG
OB, A FINME BROBM, AbHY v FR HE
HE IS WL TG TO fhisbb R ikl

LARRY FLESEACZ, 38 FOALG 5T . ESCONDOIDG, O OLRLD LIHE T =
FPAFER TAFE FUNCH AND RENDER., COSSETTE TaFE. & GHLATOR INMTEREFALE
A GRAFHIC DISPLAY MODE FOR THE TV1. HE I ADDIRNG At READHIT 1D
CPU STATE LAMFS, PROCESSOR CYOLE LAMPZ, AND FLAG LAMFZ 70 HIZ MARE-Z

TED J. FOULOS, 12 CUSHING ROGD, BROGELINE, MASS 02146 WILL UEE HIS
MARE-S TO GAIN FRACTICAL EXFERIENCE IN FPROGRAMMING IN ASSEMELY LANGUAGE.
HE HAS BUILT THE TVT AND WANTSZ TO ably 4 CASSETTE RECORDER

RADIC-ELECTRONICS, SUITE 1105, 200 PARK AVENUE SO0LITH. NEW YORE. NY 10GOX
JOHN G, RAICHE, 10404 ~ SSTH AVE. S0UTH. SEATTLE WASHINGTON, w217
DALE REID, 1127 DRAKE ST. . MADISON, WISCONSIN 537105

RGS ELECTRONICS, 2450 CHARLES ST., SUITE K. SANTA CLARA, OA P3030 HAD
ANNOLUINCED THEIR 002A EIT. THEY ARE WOREING ON THE FOLLOWING ADDITIONE:
KEYEOARD, ($50), CASSETTE RECORDER ADAFTER. TV ADAFTER. FRICE OF THE
008A IS $3200 CASH SEE ENCLOSED SHEET FOR DETAILZ THEY WOULD EBE GLAD
TO DEMONZTRATE IF YOu WOULD LIKE TO DROF IN THEY ARE AGAIN STOCRING THE
2002 BUT AT 4795 REGARDING RELIAEBLE ZUFPFLIERS. RAY STEVENS, THE OWNER,
RECOMMENDS HIS OWN COMFANY OF COURSE, % BILL GODROUT. HE ENOWS OF AT
LEAST ONE PERSGN THAT GOT BURNED BADLY BY ELECTRONIC COMFONENT ZALES

THEY ALS0 INCLUDE A 1 YEAR MEMEERSHIF IN THEIR FROGRAM EXCHANGE GROUF
WITH THE KIT OR MANUAL ($235) FURCHASE

R. RILEY, EOX 4210, FLINT, Ml 483504

TERRY F. RITTER, VICE FRESIDENT, DIRECTIONAL ANTENNA CO., Z5E4E GLEN
SPRINGS WAY., AUSTIN, TX 78741 FINISHED DERBUGGING HIZ MARE-Z ON % SEFT

HE SUGGESTS USING QUTPUT FPORT #5 AS INFUT TG A 74193 PROGRAMMAEBLE DELAY
TIMER. (MORE DETAILZ PLEASE). HE 15 GOING T CONNECT A TTY, DOMPUTER
EEYEBOARD, AND CASSETTE TAFE I/ HE FURCHASED HIS 2002 FROM EBILL GODEROUT
AND RECEIVED IT IN A WEEEK, AIRMAIL. AND WITH A SOCEET. SUSFECTING IT

TO EBE DEFECTIVE, HE REQUESTED A REFLACEMENT AND IT ARRIVED IN FIVE DAYZ,
AGAIN BY AIRMAIL. KE COULDN-T EBE HAFFIER WITH THEM AZ A SUFFLIER. fiN
ORDER WITH SCELEI HAS BEEN IN FOR A MONTH AND A HALF WITH NO NOTICEARLE
RESILLTS. HE NOTES THAT IT IS POSSIELE TO RBUILD A BETTER INFUT BOARDN BUT
HAS NOT FURNISHED A SCHEMATIC AS YET. HE SUGGESTS USING SOFTWARE HFOR
ASCII TO BAUDDT CONVERSION. HI= LINE OF ATIACE IS 13 EEYREOARD INYO
COMFUTER (DONE)Y 20 EEYEOARD LOADING ANLY TTY [DHMMF Z0F TWARE. i ik ROM
FOR BASIC SOFTWARE 4)  CASSETTE TAFE OUpkE S 12F CORE MEMORY

SYSTEM. HE SPENT AROGIT 20 HOURS FULLY DEBUGGEING HIS UNIT OND UAN SUGGEZT
LINES OF ATTACE IF ANYONE ELSE SHOULD HAVE FROEBLEMS

F. B ROBERTSON, 14046 CREEE HOLLOW DRIVE. SEOABROGE. 11X 77536

NOLEN F. ROBERSON, 172911 JAaCESON AVE. © GRAONDVIEW. NI A4GL0 Tz i
STUDENT AT FARE COLLEGE AND IS USING THIS FROJELT FOR HIS SENIOR LoRE o AN
RESEARCH PROJECT. HE WANTS TO INTERFACE WITH ¢ LalluloaTor oHlEF

FAGE 7
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T Hi:n.lnt_ L sl Ehd 000 Wik, INTERFACE
& Gl USE 31 FOR FERZONAL AND JOR
<UH L LMY N

AR TIETR N U DAt N R R S U TR W B WL SRR T ke

FOGE

DN . T ere mEeR - EOSTUM PO ROAE,  MILFURL,

s L VERAT L MRS THEY wFFER K113 STARTING

fHE FELED 4k CUOMPUTER.

& - RECORDER INTERFACE. [4)
ORDER LS INULHDEDR THELR

WM HORBEY =T OUTLET 1101°%

S THE FRlllRES WERE FUOUND

UL DG, THE REMATNDER FAILED

iE AFTER SEVERAL MONTHZS. THEY

' WVHUHY CUMFONENTS THAT YO

THEY Gl SUFFLY A LIMLITED
PHF F45, THEY Absl CAUTION

CoEUDPFLIERS, CHECE THEM BEFURE

YOEL S0RDER THER THNTO THE CEm FROET 0 BOARD, THEY SUiG-

GEST SOURIFICING THE 10 I T o £ O THE YOF OF THE BOARD AND

THERM SLCEIMG OUT THE ~H1HE& HNH hFMuFN M« LEADS FROM OTHE HOLES,

ety

BTER BE G ¢ FOR L E
MUMER R CE TRTEL G100 75 JN GRHuuE= O
THAT IF YOL ARE Lsis CHERR TU

GRANT RUNYON, 1144 NIRYANA ROGD. SNt BeREARG. CH %2101 1% EUILDING A
TUT EOR USE IN THE HIGH SCHOOL FOR OFF-LINE FREFARATION OF PROGRAMS TO
EE TNEUT T0 THEIR 0ATA GENERAL TTME-SHARE BAZIL SVSTEM

WILLIAM. B SEVERGRNCE. R . CERTER LOVELL. PN 04014 15 CURRENTLY BUILD-
TR THE TWT AND EXFECTS TO STaRT THE MakE-8 IN DECEMEER. HI% FRESENT
FlnM INCLUDE EXPERIMENTING, SOFTWARE LEVELOFMENT, (HE SFECIALLIZED IN
ELY LANGUGGE FROGREMMING DN COLLEGE), AND DESIGN OF ADD-ONS

3 A% 6 CALCULATOR INTERFACE. Fsk MODEM FOR AUDIO CASSETTE STORAGE. AND
A FFHH FHHHRHMHEF‘ HE MENTIONS THAT 10 1% VERY INPORTANT THAT WE JOIN
TOGETHEE IN STAMOGRODIZATION OF 170 aND S0F FWARE FORMAT FOR FULL INTER-
CHOGNGE OF  TNFORMST IO

Wi o SCHEMKER MO, 1%1% NEWELL AVENLE, WOLNUY CREER, CA w4L%&
ROMALLD E. SEIREL, 10 E ADAMS 51, aVol FaRE, FLo 2EsdS

DOR SINGER, ROUTE 1. BOY 1231, GASTON, OR 9711%

ROGER .. =MITH. AW B NANDY LANE, FPHOENIX. AZ
SE0A0 ANNOLUNCEL THET HE HaS anN ADD-0N CIRCULIT BOARD TO BE ADUED TO THE
iIVOTYRPEWRITER 10 ENABLE ONE T TRANSHLT éaND RECEIVE DATA A% WELL AS RE-
CORD T 0N A CORSETTE TaRFE RECORDER. THE RECORDING FEATURE WOULD BE
HOROY TN COMGENCT IO WMiITH & el 0% 0 BULE STolRaEE MEDTURM. IT IS
SOHELDULED FOR THE DECEMEER RE

GIUTORTA GVE. . WHLTTIER, G 20404 FOUND THE
COMONLIEL, VERY UGRLE g1 FEOM SOk L ). HE A=l MENTLONS
Tl FaRT ; ST LCLE LN GiALT T I Ueh CHEMISTRY . VOL 44, #11,

PEEC SE S SRD el GREEHGM. R FF0R0

TR LUk, A FERE VeNUe, MY, NY 10021

ELHLLLEMG £ bifkE = s OR wsE TN A cHeEMICAL INSTRU-
PR T IR ERFACE & s oMLy LD 0-3i1 Asl

bR RECORDER M DTy IMIERFACE IN A RECEN]

16
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Filomal DrlViebin, LOZon Dbrnedr VB . CHVTEWORTH. Ca 0 wiEtid

ph o mblicebky. BUE 00 FiAaRs. FA b ao44

it = Piia) ifdl B FReEMT CORPFORAT TON,  FIFE-11 SMALL SYSTEMS,
MEYRGRLL Ffss 017 R

NETH TavLOb, COMMUNTCS T TORNS Ut OTANT, WEWT . 8528 WEST HARGIS
alNGELED, A wD0Ea i Thi, HOVING TROWELE FINDING TV FARTE
AL 1 ZTARING 10 AULUIRE FiakRE-2 FrakT S

' Pl BOX Sd4, BLACKESBURG, VA 24040 HAS
CAllCU ATOR INTERFACE sUHEDLLED FOR RE LN VTHE NEXT UOIFPLE OF MONTHZ AND
I WILLING T CONTRIBUTE ME L TERS SilH A% fA REMOTE INTERRUFT MODLLE,
EXFanN=10M OF FEMORY h-IN (. FEFTE AaND AN ASYNOHRDNOLE 7Ty INTERFACE.
HE I3 FPARTICULARILY Hf Com RNy FROUFLE HAVE ﬁﬁkHﬁLLw HNUbhcﬁ&tN LHN~

HE Héaz & VERY 1 At =
Ta, UHE 0 GRS

URETHAM & TLTL, TITd: Laks

STRUCTIOGN OF THE FoaRE-—3
ARTICLE IN EIN:. Al 20,
CONTROLLER SYSTERM ¢

JAEMES UPCHURCH, BOX 1927, SERRING: FL #53870 WANTS & GldD =s0uRCE OF
MOLEY CONNECTOR:Z

CET. MaCE O WARD JR. . 2210 BARESDELE KDL . FAYETTEVILLE, HNO Z8301 HAS
COMFLETED SOME RESEOGRCH ON BOLY ALGHEL FHRS THOT HeE Wit FROVIDE TO THE
GRE HE INTERND:Z T USE THE MoRE-S FUR TINFERING FOR THE MOST FART

HE I= N DEVELOFING 4 SOFWARE ROUTINE FOR HANDLING HIS END OF THE MONTH
EILLES AaND I5 WOREINMG ON Y LEATH SUIARES REGRESZION ANGLYSIE PRUGRAM

EIRE WARREM, 50253 THAUH=R ROAD.  Lal. CR Y5023
FoooZ WELISS, 1020 WeESHINGTOM BLVYEL . G4k FaRE. L 0202

ot

GakRELL DL WOOD, 14054 =, UM =T, . FILWAUEEE. Wlsl SEZIS IS FLANNING
O SENDING % =omE DIAGRE = ML FLAONS FROM OTHER EBOOEDS THAT DEGAL WITH
X—Y FLOTTERZ AMD “TRIF RECORDERZ. HE 1% WORFING ON & CHEAF X-Y FLOTTER.

MEY L. WYMORE, EDWARDT, SEANGLER, WYMORE & FLOSE, aTTORNEYSE AND COUN-
SELOKE, 1200 UNITED BaNK CENTER, 1700 BROADWAY, DENVER. OO 8040
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Flgure 2A Paul Even's Input Multiplexer Circu1t
AN <

D Flgure ZB Paul Even's Output Display Driver
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Figure 3 Dr. George Haller's Sorting Program
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DELIVERY--MLcrocomputer Degign is scheduled for publication on October 15, 1974,

Prepublication orders will be shipped postpaid on that date, by United
Parcel Service (by mail in non-UPS areas). Orders received after October 15 will
normally be shipped within five days of receipt.

8008 OFFER--As advertised, one 8008 microprocessor is included with the book at

a special pramotional price, which is competitive with the price
usually paid for the 8008 alone. The MF8008R supplied is manufactured by
Microsystems International, Ottawa, Canada, and is identical to the Intel part.
(See second-gource announcement in the Electronic Design survey of micropro-
cessors, September 1, 1974, page 64.) Each chip is tested and guaranteed. An
8008 manual will be shipped to purchasers with the book.

EARLY 8008 SHIPMENT--A person who orders Microcomputer Design before the publi-
cation date, Octcber 15, 1974, and who wishes to receive

the 8008 in advance, can make arrangements for early shipment of the micro-

processor. Advance payment for the book, at $100.00, will be required.

CONTENTS OF THE BOOK--See the CHAPTER OUTLINE. The boock is an original work,

going far beyond the materials available from the micro-
processor manufacturers. Release of the book, or sections thereof, before the
publication date is not possible. Mierocomputer Design is a copyright publica-
tion protected under the laws of the United States.

PRICES-- BOOK BOOKS ALONE, EACH . .
: PLUS
8008 2 3-9 10-24 25-99 100 UP

Orders received
before 10/15/74 $100 $70 $56 $42 840 BY QUOTE

Orders received
10/15 or after $120 $75 $60 845 $40 BY QUOTE

Martin Research Ltd. is not authorized to sell the 8008 microprocessor alone.
The price for the book-plus-8008 combinaticn is the same for quantity orders as
for single orders. In camputing quantity rates on books, credit is given to
copies of the book previously bought by the same purchaser. Prices subiject

to change without notice. Non-exempt Illinois purchasers, please add 5% state
sales tax. Terms: for recognized corporate purchasers, net 30 days. Martin
Research reserves the right to request prepayment, or to delay shipment pending
clearing of checks.

FURTHER QUESTIONS--Please do not hesitate to contact Martin Research.

OTHER SERVICES--Martin Research is available for consultation services involving
microcomputer design.

Martin Research will be introducing a microcamputer module suitable for
instruction, breadboarding, and prototyping in the fourth quarter of 1974,
Contact us for details.

THANK YOU for your interest in MICROCOMPUTER DESIGN.

PawL \’3

125 Walsted S

AL (025 Y3 microcomputer
MIRL G ™ (e 'Hgmgn

©1974 Martin Research Ltd.




5 Chapter Outline ' PAGE 22

10.

11.

12.

13.

14,

15.

INTRODUCTION

THE 8008 CPU
THE 8080 CPU

OTHER CPUs
8008 MAIN
TIMING LOGIC
BUS STRUCTURES

MICROCOMPUTER INPUT/
OUTPUT TECHNIQUES

INPUT DESIGN
APPROACHES

OUTPUT DESIGN
APPROACHES

COMBINED INPUT/
OUTPUT TECHNIQUES

ADDING INSTRUCTIONS
TO 8008

EXPANDING 8008
CAPABILITIES

RANDOM ACCESS MEMORY
READ-ONLY
MEMORY (ROM)

DIRECT MEMORY
ACCESS

What a microcomputer is and how it is used. Why microprocessor
applications are growing. Cost of rmicrogmcessore a8 compared
to random logic designa. Focus of this book: practical
microcomputer design, with examples and schematios.

General deseription. Speed and processing pawer of
inatruction set. Block diagrams. Timing.

Description. Speed, added capabilities of instruction set.
Comparison with 8008 for cost-effectiveness.

General deseriptions of other currently available mieroprocessors.

Block diagram of full microcomputer. CPU clock desigm.*
State decoding techniques.* Cutting manufacturer's prototype
CPU chip count 20-50%.*

Bidirectional bus drivers: advantages for systems design.*

Input multiplezer design.* Bus-structured input design.*’
I/0 strobe lines.* Peripheral strobe decoding techniques.*

Three-state devices.* Inputs from FIFOs; using FIFOs to abeorb
data bursts; interfacing to mieroprocessor.* UARTS.*
Conditional input comcepts.* Expanding number of input ports.*

Pulse outputs.* Gates and decoders.* One-shot outputs.*
Conditional pulse outputs.* Standard conditional and
addressable latch outputs.* Driving LED lamps from latches.*
Flip-flop output design.* Multiple flip-flop outputs.*
Alternate-action flip-flops.* Use of flip-flop for last-
executed-port steering memory.*

When an input is an output. Table lookups.* Byte-swapping
techniques. * '

Simple hardvare to provide ome-byte 8008 instructions:
output any register with one byte.* One-byte WAIT
ingtruction. * SIN, COS, SQUARE ROOT instructions.?*

Push-pop, or LIFO, registere: implications for handling
interrupts.* A one-byte, one-chip LIFO.* Low-cost 32-byte
LIFO register.* Saving flags with software; examples. Single-
chip design for flag saving.* Simple siz-bit flag-saving
technique.* Four-bit version.*

Design and cost criteria. Static RAMs.* Dynamic RAM.*
Comparison of types; suitability in different applications.
Field-programmable ROMs for system characterization.* ROM
programmers . *

Floating memory address lines.* Keeping track of external
addresses. Avoiding interference with normal program flow.

(continued, over)

©1974 Martin Research Ltd.

mlcrocorgputer
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Chapter Outline

16.

HANDLING INTERRUPTS

"Zero-level” system.* Single-level system.* Three-level
system with software priority encoder.* Full eight-level
priority interrupt.* :

17. SAVING STATUS Software approach using 8008, and its limits; examples. 8080

DURING INTERRUPTS softuare. Hardvare approach using 8008; costs.* Saving
needed registers, flags with one chip.* Other designs.*

18. INTERVAL TIMERS Timers to be read into CPU.* Timers to cause interrupts.*

19. DIGITAL DISPLAYS Low-power seven-segment displays.* Seanming displays with
decoders and multiplexers.*

20. PERIPHERAL INTER- Interfacing the peripheral to the microcomputer: where to

FACE IESIGN draw the line. Systems approach to tapes, discs, keyboards,
paper tape, modems.

21. KEYBOARDS Seanning keyboard encoders.* 2-of-13 encoders.* Interfacing
to FIFO buffere and to microprocessor.*

22. ANALOG INPUTS Analog sample/hold.* Track/hold.* Analog multiplezer. *

AND OUTPUTS A/D converter.* Successive approximation registers.* D/A
converters.* Analog output range switching to increase
resolution.* Use of sample/hold, multiplezers for low-cost
analog outputs.* Software implementation.

23. SOFTWARE TRICKS General purpose programs. Push-pop stack routine for 8008.
Table lookup. Jump table. Indezed loops.

24. TESTING Designing microcomputere for easy testing. Externally sync'd
scope.* Programs useful in repair work.* Using interrupts
for testing.* Inexpensive three-chip l6-chamnel display for
development and testing.* Octal or hez display to read
ingtructions on the fly at normal gystem speed.*

25. A 15-IC 8008 How it works.* Interrupt handling: saving status, losing

MICROCOMPUTER use of only one register.

26. A 19-IC 8008 With interrupts, 2K bytes ROM, 256 bytes RAM. Input and

" MICROCOMPUTER output interfaces and full keyboard interface.

APPENDICES

A. GLOSSARY OF SYMBOLS Logic symbols used in this book.

B. MS ICs Capacitative loading and speeds for MOS ICs used in

%

thig book.

SCHEMATIC DIAGRAMS INCLUDED.

microcomputer
esign

©1974 Martin Research Ltd.




THF SCELBI AUDIO MAGNFTIC TAPF INTFRFACF PQ-C}Q 24‘

THIS 1S AN INTERFACE THAT ALLOWS THF USFR TO UTILIZF A LOW COST
AUDIO TAPFE CASSFTTE RECORDER AS A PFRIPHFRAL DFVICF FOR STOFING PROGRAMS
OF DATA FOF THE SCFLBl=-8H MINI-COMPUTFR. THE DATA OR PROGRAMS CAN THEN
BE KFLOADFED BACK INTO THF MFMORY OF A SCFLEI-8H VHENFUFF DESIRFD. THF
SYSTEM 1S AROUT FIVF TIMFS FASTFR THAN A TYPICAL TFLETYPF PAPFP TAPF
SYSTEM. IT THUS GREATLY INCREASES THF FFFICIFENCY WITH WHICH PPNGFRAMS
CAN KE LOADFD INTO THE COMPUTFK, OR SAVFD FOR FUTURF USF. THF LOW COST
OF THF UNIT MAKFS 1T AN FXTREMFLY ATTRACTIVUF ADDITION TO AMY SCFLRI-&H
MINI-COMPUTER SYSTEM.

TFCHNICAL INFORMATION

THF SCELKI AUDIO MAGNFTIC TAPF INTERFACE UTILIZES AN ASYNCHKONOUS
RFCORDING TECHNIQUF THAT GRFATLY SIMPLIFIFS THE RECORDING AND PLAYBACK
PROCFSS WHILF SIGNIFICANTLY INCRFASING THE RFLIARILITY OF THE SYSTEM.

IN THF RECORDING MODE THF INTFRFACF ACCFPTS 4 BITS (HALF OF A
SCFLK1=-8H WORD) IN PARALLFL FROM AN OUTPUT POKRT AS FATA BITS FOP TPANS-
MISSION TO THE TAPF RECOFDER. TWO ADDITIONAL BITS ON THF SAMF OUTPUT
PORT (OF THE REMAINING 4 AVAILABLP) ARF USEFD TO CONTFOL OPFRATIOM OF THE
INTFRFACF/TAPF RECORDFR. ONE OF THESF TwO RITS IS USED TO ACTUATE A
SMALL RFLAY ON THE INTERFACE CARD. THF CONTACTS OF THF RFLAY MAY EF
USFD TO AUTOMATICALLY START OR STOP THF TAPE KECORDFR. THF SFCOND BIT
INFORMS THF INTFRFACE WHEN IT IS TO GO TO THE VRITF MODF.

WHFN THF INTERFACE RFCFIVES THF 4 DATA BITS TO BF VWRITTFN ON THF
TAPF RECORDER, THE INTERFACE ADDS A “START" BIT TO THE DATA AND THUS
TRANSMITS A GROUP OF S BITS OF INFORMATION (START BIT PLUS &4 DATA BITS)
T0O THF TAPF RECORDER USING A TWO TONE FSK TFCHNIQUF AT A MOMINAL PATF
OF €S8 BAUD. THE FSK TONES ARF MOMINALLY 1380 HZ FOR A @' AND 2€0@

HZ FOR A *1" CONDITION. DURING THF TIMF THAT THF DATA 1S BFING SFRIAL-
LY TRANSMITTED TO THE TAPF UNIT, A CONTROL SIGNAL GOINE TO AN INPUT
POKT OF THE SCFLBl-8H COMPUTFR 1S USFD TO INFORM THF COMPUTEF THAT THE
INTERFACF 1S "RUSY.* WHEN THE DATA HAS BFFN TRANSMITTFD THF RUSY FLAR
1S CLFAKFD AND THE INTFRFACE 1S RFADY TO ACCFPT THF NEXT 4 BITS FROM
THE COMPUTFFK.

THE INTERFACE ALSO CONTAINS A DFLAY CIRCUIT THAT FNAELFS THF TAPF
RECORDER UNIT TO RFACH NORMAL OPERATING SPEFD BEFORF THF FIFST GFOUP
OF BITS IN A BLOCK OF DATA ARF TRANSMITTED.

IN THF RECEIVF MODF THF INTFRFACF ACCFPTS DATA IN ASYNCHRONQOUS
SERIAL FASHION. DATA COMING FROM THE TAPF FECORDFR IS FFD TO A FSK
DISCRIMINATOR. THF OUTPUT OF THF DISCRIMINATOR 1< FILTFRFD, SHAPFD,
AND LFUFL SHIFTED TO PROVIDE A "TTL"™ SIGNAL TO ONF LINF OF AN INPUT
PORT ON A SCFLBI-8H. THIS LINF IS NORMALLY ON THF SAMF INPUT PORT AS
THAT USFD To RECEIUVF THF *“BUSY" FLAG. IN THF RFCFIVF MODF A TYPICAL
TAPF RFAD PROGRAM CHECKS THF INPUT DATA LINF UNTIL IT DFTECTS A START
BIT. AFTER THE START BIT HAS RFEN DFTECTED APPROPPIATF DFLAYS ARF USFD
TO ALLOW PROPFR SAMPLING NF THF NFXT 4 DATA RITS. THF 4 DATA BITS ARF
ORGANIZFD INTO MALF A SCFLBI-H WORD AND THE PROCFSS RFPFATFD UNTIL A
BLOCK OF FILF OF DATA HAS HFEN KFCFIVFD ANI' PLACFP IN MFMOKRY. STANDARD
SCFLEI PKOGRAMS USF A “CHECK-SUM"™ TFCHNIQUF TO UFRIFY THF FFCFPTION
OF CORRECT DATA. THF USE OF THF VEFY SHORT LENGTH BIT GROUPS IN AM
ASYNCHROANOUS FASHION COMPENSATES FOR SIGNIFICAMT UARIATIONS IN TAPF
SPEEI: WHICH IS OFTEN A PRFOKLFM WITH LOV COST TaPF RFCAFDFRS AND MAKFS

Plo
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THFE SCFLBI AUDIN MAGNETIC TAPE SYSTFM A KFMAFKAKRLY EFLIARLF AND YFT LOW
COST MFTHOD FOR STORING AND HFTRIFUING PROGRAMS OF DATA.

THF INTFRFACE CIRCUITRY IS CONTAINFD ON Two PRINTED CIRCUIT CAFDS
MFASURING 4 1/2 BY € 1/2 INCHEFS THAT PLUG INTO 22 PIN P,C. SOCKETS.
THE UNIT 1S PACKAGED IN AN ALUMINUM MINI=-KNX WITH Tvn 11 PIN MALF 1/0
CONNFCTORS AND APPROPRIATF CONNEFECTORS FOR POVFR. PQOWFR RFQUIFFMFNTS
ARF APPROXIMATELY 250 MA. AT +5 UNLTS. THF POVFk SHOULD BE DFRIVFED
FROM THE SAME SOURCF AS THAT USED BY THE SCFLEBI-%H MINI-COMPUTFR.

THE INTERFACE REQUIKES ONE SPECIAL "SYNC"™ SIGNAL FROM THF SCFLBI-KH
MINI-COMPUTFF. THIS SIGNAL IS NORMALLY ROUTEL FKOM THF COMPUTFEF THROUGH
A SPARE PIN ON THE INPUT POFT 1/0 CONNFCTOF THAT 1S USFD VWITH THEF INTFR-
FACFE »

TYPFS OF RFCOFDERS TO USE WITH THF INTFRFACF

THE SCGFLEI AULIO MAGNETIC TRPE INTFRFACF HAS HFEFM DFSICGNFD TN
OPEFATE WITH LOW TO MFLIUM COST CASSETITEF TAPF RFCNFI'FRS THAT HAUF THF
FOLLOWING MINIMUM SPFCIFICATIONS: CAPSTAN SPFFD CONTFOL WITH MAXIMUM
VAFIATION OF PLUS OR MINUS &%, FRFQUENCY RESPONSE PLUS OF MINUS 3 DE
OVEFF ThE KANGE OF 3@@ TO €006 HFRTZ, AN AUXILLIARY INPUT FOR RFCORDIME
AND AN EARPHONF JACK FOR PLAYBACK. AS AN OPTION, RECORDFRS THAT ALLOV
‘A BUTTON ON A MICROPHONF TO BF USFD TO START AND STOP TAPF MOTION, AND
THAT HAVE A SUEMINIATURE JACK PROVIDED FOR THIS FUNCTION, CAN BE USFD
WVITH THF RFLAY PROVIDFD ON THF SCELBI INTFRFACF T0O PLACF THIS FUNCTION
UNDFF CONTROL OF THFE COMPUTFR. IN ADDITION, RFCORDFPS WITH A MpMUAL
“FECORD UOLUME" CONTROL ARF PREFFRREL OVFR THOSF WVITH AUTOMATIC RECORD
GAIN CONTROL AND RECORDERS W¥WITH CONTINUOUSLY ADJUSTABLE TOMF CONTFRO0OL(S)
ARE PREFERFFED OVER THOSE THAT HAVE NO TONF CONTROL, OR THAT HAVF SWITCH
SELECTED TONE RANGES. THESFE TONF AND GAIN CONTROLS CAN OFTEN RE USED
TO "PEAK" A RECORDING UNIT SO THAT THE BIT ERROR RATF 1S AT A MINIMUM.

IN ADDITION, A GOOD QUALITY CASSETTF TAPF SHOULD BE USFD VWHFNFVUEF
THF RFCORDER 1S USED FOR STORING DATA OR PROGRAMS.

IT SHOULD BE NOTED THAT THE SCELEI=-8H AUDIO MAGNETIC TAPF INTEPFFACF
DOES NOT RFQUIRF ANY MODIFICATIONS TO THE TAPF RECOFLINCG UNIT - WHFN
THE RFCORDER 1S NOT BEING USED WITH THF SCELEl1-8H MINI-COMPUTFR IT CAN
BE USED AS A GENERAL PURFPOSE TAPE UNIT.

SINCE THE QUALITY OF THF CASSETTE TAPF AS WFLL AS THAT OF THF TAPE
RFCORDFR WILL HAVF AN OVFR-ALL FFFFCT ON THE KRELIABILITY OF THF TAPF
SYSTEM, IT 1S VIRTUALLY IMPOSSIBLF TO SPFCIFY A BIT FRROF FATF FOR SUCH
A SYSTFM. HOWEVER, EXTENSIVE TEFESTING AND USAGF OF A VARIFTY 0OF TAPF
RECORCFRS COMMONLY AVAILABLF IN THF $50.00 TO $75.09¥ RANGF HAS SHOWN
THE SYSTEM TO BF RFMARKABLY RFELIABLF FOR THF COST AND QUITE ADFQUATE FOK
THE PURPOSFS FOR WHICH IT WAS D[ESIGNFD. KIT FFROF RATES ARF TYPI-
CALLY IN THE RANGF OF 1 IN 140,000 TO 1 IN 1,204,000. THF USF OF
“CHECK~SUM" TECHNIQUES ALLOVWS THF OPFRATOR TO VFRIFY THE CORRECT
READING OF BLOCKS OF DATA. THE ADDITION OF SOFTWARF FRROR COFRECTING
TECHNIQUES CAN FURTHER INCRFASF THFE OVER-ALI. RFLIABILITY OF THF SYS-
TEM IN SPECIAL APPLICATIONS.

A BLOCK DIAGRAM OF THF SCFLR1 AUDIO MAGNFTIC TAPF INTFRFACF IS8
INCLUDED FOR RFFFRENCF.
P AT
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Ct
Home tape recorder wo—1t B
stores binary data G emebne (S
15 ' l:l' r iy .}._—__—-——-——~—o.( ]»N_:"_Qo
R2 1% :
With just two simple circuits—one a voltage o— r % )
differentiator, the other a Schmitt trigger—you @
can use an ordinary tape recorder to record or
play back binary data. 010V
In the diagram the differentiator removes the
low frequency and dc components of the binary Rs:%IOk R7$22% RO3 1.5k
data to be recorded and transforms the data to a PLAYBACK ] R
series of positive and negative pulses. The values OUTPUT 56k
of R1, R2 and C1 were chosen to match the input Y R6 @{
impedance of the recorder and to minimize data- c2 e G $——o0:2
source loading. The time constant of the differ- VRIZ_1( 0z |gg'z3ery Fotingl
entiator, (R! + R2)Cl, is about one-fourth of Rk FYW
the bit time. L@
Zener diodes Z1 and Z2 force the amplitude P3g 68k .
of the recorded information to be essentially w— a3
constant. e : G — e
The Schmitt trigger, containing Q1 and Q2, L scrrt TRIGGER —*
differentiates between data pulses and any ring- ‘ @
ing in the waveform. Potentiometer VR1 is ad-
justed for the particular tape recorder to detect w DATA INPUT ._rj—-'—‘-——-'—‘-—
only the peaks and valleys in the playback wave- x RECORD INPUT ! H ‘
form corresponding to bit edges. Transistor Q3 @ .
and associated components serve as a buffer be- ’ Y PLAYBACK OUTPUF
tween the Schmitt trigger and the output. The o
opposite polarity signal may be obtained at the z . DATA OUTRUT. = 4
output simply by connecting R8 to the collector A voltage differentiator and Schmitt trigger are the
of Q2 instead of Q1. main components needed to convert a2 home tape

recorder into a binary data machine. The voltage

L. E. Davies, Terminal Systems Dept., Inter- differentiator circuit (a) converts the data to-a

national Computers Ltd., Kidsgrove, Stoke-on- form suitable for recording; the second circuit (b)
Trent, ST7 1TL, England. reconverts the recorder output to its original form.
: VOTE FOR 312 Waveforms are shown- in €. . o s

S R E kB ol

25W178-3%th Street

Déar Inquirer: Naperville, 111inois 63540

| placed an ad in Ralio Electronics offering an Intel 8008 for
¢80 because | have an opportunity to obtain 8008's at a quantity price
if | can obtain a few more people vho are interested. |If you are
interested in placing an order for one through me, you may do so in
one of the following ways. First you may send me $80 an as soon as |
have the chips | will send yours to you postpaid and insured. Second
you may send me an order and request that it be sent to you €oD, in which
case the price will be $88 in addition to which you will have to pay
the COD fee when it arrives, which | understand is ahout ¢1. 1 would
much perfer to have cash orders and would also be willing to discuss a
further discount on quantity orders.

| can provide no warranty in addition to that provided by Intel,
however that should be sufficient and | will assist you if necessary to
obtain satisfaction. 1 also can not assure delivery of the 8008's in
the event that there are insufficient orders, however since only a Few
more are necessary it seems as if there will be no problems. ‘e
hope to place an order by Octoher and | will keep you notified of any
developments if you place an order. | hore we can be of mutual benefit

to each other.
Sincerely, Iﬂaés:q//,
W’l/

Pacse 19 Robert W, Conk
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Cesigner’s casebook

Interfacing a teletypewriter
with an IC microprocessor

by Steven K. Roberts
Cybertronic Systems, Louisville, Ky.

The lengthy software service routine generally required
to interface a teletypewriter and an IC microprocessor,
such as the Intel 8008, can be eliminated by the circuit
shown here. A shift register and some control logic are
all that it takes, bringing total component cost to only
about $6.50.

In the 8008 system, synchromization with the central-
processing unit is accomplished through this micro-
processor’s READY line, making modification of the tele-
typewriter itself unnecessary. The hardware configura-
tion given in the figure is designed for a 10-character-
per-second Model 28 Teletype, which uses the five-level
Baudot code. If the intended application will not easily
accommodate data storage in the Baudot code, conver-

sion may be accomplished with a read-only memory,
such as National’'s MM5221TM. (A Model 33 Teletype
presents no decoding problem.)

During the time that the input parallel data is valid,

the circuit receives the START pulse, which sets the BUSY

flip-flop and takes the READY line low. The BUSY flip-
flop also removes the reset from the cycle counter and
enables the LOAD flip-flop, which is set on the next clock
pulse. This action loads the data at the input to the shift
register and increments the cycle counter once. A

On the succeeding clock pulse, the ENABLE flip-flop is
set, and the data in the register begins to shift to the
right. For each shift pulse, the cycle counter is incre-
mented by one until it reaches a binary count of 8.
Then, the BUSY and ENABLE flip-flops are both reset,
and the READY signal is restored to the microprocessor
so that the central-processing unit can resume oper-
ation.

In the data character presented to the shift register,
bit H, which is constantly held low, corresponds to the
teletypewriter START pulse. Similarly, the register's A
and B bits are tied high, corresponding to the tele-
typewriter STOP pulse. Since the STOP signal must be ap-
plied to the teletypewriter for approximately 1.5 times
longer than the other pulses, the BUSY flip-flop is reset
on the falling edge of the clock, during the time that bit
A is present at the register’s Qu output. The serial out-
put of the register switches the 60-milliampere tele-
typewriter current loop through the transistor.

The clock signal for the circuit is derived from the IC
timer that is free-running at approximately 75 hertz.
For teletypewriters that operate at 6 characters per sec-

ond, the clock frequency should be about45.5Hz [T

1
BAUDOT 2
DATA FROM{ 3 v
DECODER ;
TO TELETYPEWRITER
v ’ L (60-mA CURRENT LOGP)
L s ABC H Y %)
A a
Jcvock SHIFT H 2N2222
i REGISTER 3
78165 > =
v v
| 7474 7474 7474
ENABLE '
BUSY LOAD '
® Fuip @ ® pup © 1 FLIP. 0[]
e FLoe FLG? FLO!
START —— CLK ol— | eicLx af— > CLK [
CLR CcLR CLR
T Y_' O
T0
MICROPROCESSOR
BUSY
3
) wee B {READY)
74068 - COUNTER [2~ 7404
1 o -
Ry
E—— H Euuz)o———: 7493 ~
7404

Softvrare bypasas. Digital interface circuit provides synchronization between a telatypewriter 2nd a microprocessor chip through the latter de-
vice's READY tine. Normaily, a long sofiware rcutine is needed to make the interface. The input data is in the parailel Baudot code, and the
output 1s for a 10-character-per-second teletypev.riter. A free-running IC timer is used o produce the clock signal.

Po.oka 20
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RGS EIECTRON TG
008A MICROCOMPUTKR KIT
Preliminary Data

The KG5 Electronics 008A Microcomputer Kit includes every-
thing necessary to build the computer EXCEPT the cabinet,
screws, nuts and assorted hardware, and the line cord and
fuses, At this time, the kit is built on a 60-socket
wire-wrap board measurins 84" x 74" x 1 1/8"; in the future,
it will be built on p,c, boards., The manual for the wire-
wrapped kits includes informatlon on whbere to obtain
wire-wrap tools and wire,

The kit includes the 8008 CPU chip, and either 2102's or
2602's for the memory, which is 1024 x 8 bits and is expand-
able. The kit also includes all the other TTL ICs necessary
to the operation of the kit, and all the power supply parts
except the fuse, 'The power supply i5 capable of +5 volts at
5 amps maximum, and -9 volts at 60 milliamps., The front
panel LEDs and switches are also provided.

The front panel on a working 008A can be used to load memory
and to debug programs, The manual contains, in addition to
all the construction information, a short course on program-
‘ming the 8008, and directions for interfacing to most
peripheral devices, The 008A kit has an I/0 bus, instead of
the arrangement of I/0 ports more usual with the 8008, This
bus will handle up to 256 peripheral devices; the I1/0
instructions have been changed to refleet this change in
structure,

The manual includes membership for one year in a software
exchange program: we send you any new programs we develop,
and you the users send us any programs you develop; we will
act as a clearinghouse, making all the programs avallable to
everyone, Thls service is available with purchase of the
manual alone, as well as with the computer kit,

PRICES

008A Microcomputer Kit $375.00
(We offer a 207 discount on orders
over $250,00, so the actual price
for cash is $300,00,)

008A Microcomputer Manual $25.00
(Cost of manuals purchased separately
may be applied to the cost of kits
purchaséd later, without a manual,)

ORDER ¥FROM: RGS ilectronics, 3650 Charles St, sulte K,
Santa Clara, California 95050, Telephone: (408) 247-0158
NO C.0.D.s! P

-
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SOLDER-REMOVER

5’ OF SOLDER REMOVING
araiD.

#  WIDTH PRICE

1006 '1e” 1.49
1007 /8% 1.a9

ADEL

NIBBLING
TOOL

CUTS HOLES ANY SHAPE
ANY SIZE OVER 7ig".
UP TO IB GA STEEL ¢ Ve

PROBE T!P.

IDEAL FOR SCOPE, VTV, OR
SPECIAL LOGIC PEobE.

qua 30
TEST PROBE KIT

AKEYSTONE #/8/0

INCLUDED PLAST IC HANDLE,
PRE-PUNCHED TERMINAL B0AED,
TERMINALS , BRASS SHIELD, ¢

Tl

wALDOM

2 f MOLEX

SOLDER LC PINS

HASYy 7O USE BREAL-
OFF IC COMECTOR PINS.

B0 STRIPS OF 7 PINS *05-30-0007
SO STRIPS OF 8 PINS *05-30-0008
ROLL OF 1,000 PiNS ®*05-30-0001(-1M

ALUMINUM OR PLASTIC. - 1 50 EA ROLL OF 2,000 PINS ®05-36-0001-2i
118 + (o) 23¢a el ’os-so-ooove_* s.54
-o008 ______ 5,
o ~O00I- M — 2,75
RBEE"'TEE 7 EDQGE ~000i-2M — 25.50
180N CABLE pr BOARD RESISTOR )
MULTI-COLOR ) 30 ANG CONNEcTORS oEéSee QUAD TEMPLATE
msgos'ee?g;éez vy .. RO IS - Bo# CONTAINS : LOGIC SYMBOLS,
#co ’ )/ QuaL 22 PN (44), - 156 SCHEMATIC SYMBOLS , PC
ICOND. PRICE/FT -
\ A I CEMTERS : TRW BOARD PATTERNS, ana DRILL
o 2 MP-0186-22-DP-1 (SoLDER-TAB) *z 75  RESIST-O-GUIDE e DY 00
z0 58 MP-0156-22-DW~ SCWIRE: wead) $ 3.60 ot Stoce ®o2-1 33—
HERAL
PD 801 OT —,
- LEAD BENDING TOOL~ M OROLA T v % ' sec. TUNG- SOL
Sonalert SPE'E,Q:Y B§ND DATA ‘j\i I o ==y DIGIVAC
scezs by PRODUCTION  octnie 12 P |||~ LAMENT I ‘| VACUUM FLORESCENT READOUTS—
to2 () EDTIoN o| ® FILAM -
> =k %495 voMme 2: sieowo =] = TRANSFORMERS COMPATIBLE WITH MOS IC 'S . .
Ci‘rfée?s-zauvfx \TUW LS | BEFERENCE VOLIFOUETHED. 12,6 VAC &t | AMP il LLLRULL oTi7o4c S 8830
v edul (o AUL THREE BOOKS, $7750 #T7-56A %2.50 1704C 7058 1707C origeTe  wpeer S
INTENSITY: 68-80db Fw REeS FOR: HEP 41 == z4 vac &t { AMP OT(718A SO'CKET '65
OTHER MODELS AVAILABLE SHIPPING WEISHT : 12 LBS *r.564 $2.60 B
waldom KITS  SLIDE POTS from MatioRY Continental Specialties
N7 FURNISHED 1N LIGHT- lineortaper - all $128 PROTO-CLIP 2aser
== ), weiaur, Uusreakasce, MSCl4L 10K CIRCUIT- FEEYGUTS ST IP
\NERuC Lig) MOLoED CAsk. N MsczdL 2ok STk COST Lrder {5
N — S <
N rgiex] connectors MicEar Sok « KNOB PAC OF .5 COMPONENT IS PIN PROTO-CLIP
WM-72 CONTAINS AN ASSORTMENT OF MSc254L 250Kk Suack K > 3475 A
THE POPULAR SIZES OF NYLON CONN~— MSC784L T80k M3t 45 cagRiEEs : . R
gg}g{:_ggwg% ER'LASETOOL ﬁ?ugm MSDISSL |LSM ':gg gg: ((IIZP%A;) ‘g sg
WM-T2 KIT....I’:‘% 95 (3lby) dry transfer IE;ETTERING .3 M Y epiaces:
WM-50 SAME AS WM-T0 EXCEPT FOR E.F. TOUNSON ALLOR :
.093~ DIA pmAs ¢535 TITLES FOR ELECTRONIC HH BINDING POST 216,222, 206,
WM-50KIT....324.95 (3169 h gﬂ_‘gg;Mw;.-ngss';;gts 5 way BINDRG Pons ALKALINE oooeP-s‘;, 1604Mm,
—— —TERMINAL KITS— 5% QF PRATED AT 15A. coLos: DURACELL® | vs3z3,
K-1BO CONTAINS 138 PCS OF THE MOST TERMINAL AN, CHASSIS MARKINﬁ wiT ~
S TR ARSI s Fashenty (D LT e ouesss ? JLSSUUSGE SR fumicoss  (eoatico)
Kz'tgo R CLUBED I Al oy l4.§5 /8" BLACK LTRS. #3566 ......... 5,95 *11-0100-CowR  BBEEA 2=

DELUXE ASSORTMENT CoMTANS 640 . CHEMICALS for ELECTRONICS

PCS. K140 KIT........

K=Ii30 1S DELUXE ASSORTMENT WITH
G30 PCS OF BOTH NON-INSULATED AN

from TECH SPRAY  (In3PRaY CANS) integrated circuit

ToRn i ¥Shs  VOLTAGE REGULATORS

INSULATED SOLDERLESS TERMINALS, msmu-r xuemu relay and
K-130 KiT..ccvnnnns. ... $31.98 cortact clearer. .. .. ... 42.40 . TYPE EQUIV.TO  OUTPUT VOLT-CURRENT PACKAGE  PRICE
SRn005 OF Tk oS POPOLAS MALE CREsE L mCRimne  SCTTo. bosk. amwbe ton Tom " 4o
AND FEMALE INSULATED AND Now- INSUL- 5 ::;6::"“:("6 u/),;u C? :5 5G7812CK + li {10 TO-3 3.25
ATED QUM g ns:ountcr RMINALS., ON - Clear Y prdy SG7824ck + o To-3 3.25
»
K-220 KIT............. 332.95 5;45 PRGN L Sa320K-05 tM320k-05 -5 1.0 To-3 495
SHIPP\NG wumr (Al kiTS) B LBS. ahyc 2 vericatert SG320k-12 LM320K-1Z -2 {0 To-3 4.95
Wi X PRODICTS 18 ¥ _ 37 NO. 1661-T8 (708).....] -9 g :
TRER MAaEo0u-MoLex PO £ T8Y MiNus G2 InsTANT cuiuiee - SG320K-15 LMBZok-IE -5 1.0 To-3 4.95
| P G e e 32000 B 4 A% BE
NO. [663-158 (15 OF 3 t . 14 P .
EDSYN SG 1468 T MC 468G *I5 4 1oPNCAN  4.20
L1129 ~5 .60 PLASTCTAB 2.10
SOLDAPULLT  vecu sPrAY fetures LI30 “i2 .50 PLASTKTAB 2.10
Desoloering oo Kodak E3stman ey +15 .45 PLASTETAB  2.10
ge’::gze: SOLDER FAST ¢ 91 O ML723CP LAT723C 2+037 AS 14 PN OIP 1.14
2 GRAM TUBE
o5
moveL sso11 *62 TeCH SPRAY %90 $22° MARK-8 MIN ICOMPUTER Parts and Pieces
c d THE FOLLOWING FARLTS ALE Al NEW FACTOEY FEESH UNITS, MNOT RETECTS
REP‘-ACEMEW' T“T so €A THAT “NUGHT WOLK " /F vOURELOCEY.
....... TYPe Desc. *pead  peicE (€A) BEF. DES.
MFBOOBR 8 BIT MICROPROCESSOR. | 120.00  1C24 P BD) )
in=1i MFIIOIAP 256 BIT x 1 MEMORY 8+ 7.50 ICt ~IC8 (MEM.BD
dU8| in-line SOCketS NB263 MULTIPLEXER 2 0.92 I, TC2 (INP MUK BD)
FROM MICRO PLASTICS, 1NC NB267 MULTIPLEXER 2 4.25 Icd, ITCS (INP MUK BD)
QLASS FILLED NYLON INSULATOR r400 TTL 15 .40 -
WITH GOLD-PLATED CONTACTS. 402 3 .4; -
PRICES (1-49) (50-95)(:oo-?43) 7404. 8 -4 =
€S-3014-B-2 14 PIN SOLDER-TAIL .50 .43 .34 o 2 -40 I10,IC18 (cPu RD)
CW-3014-B-2 4 PIN WIRE-WRAP  .GO .46 .37 Tasz 5 .80 -
€5-3016-B-2 iGPIN SOLDER-TAIL .0 .46 .36 747 4 -90 I8, IC12 Py BD)
' f 4 CW-30i6-B-2 IG PIN WIRE-WRAP .75 .55 38 32_7’2 l__f l-;SS ;f:‘émﬁ_s (our? :f(’c);flf-ggfb
. ,ICS,TC
- . meter 4123 2 z2.08 Icl,Ic2 (ADe BD)
4 (214) 634-7870 Firthe syt it o uperimeter 24193 4 4.25 TC8,2c9,1C10,Icii (a0e BD)
g TWX 910 8619028 NEw B n.] “ 7azo | .40 IS (CPu 8D)
74 L04 TTL IC,LOW POWER 3 =" IC22,TC23,Tc2s (¢PU 8D)
— - Do i g, C capaety MV5054-1  RED LED 33 .50 DI-D32 (LFD BD), D) (PANES
QT Sockets and the best of the Proto 4000.000 KH CRYSTAL TYPE EX q 5.95 XTAL1 (cPU BD)
ARk STI-1 SPDT TOGGULE SWITCH 11 1.47 S1-S14_ (PANEL)
'"““;%2 '3753;‘5 SDE):U STH-5 SPDT MOMENTARY TOGGLE S 2.0\ S13-317 (PANEL)
bnding posts 8 povner 33 pF, 10% DISC CAPACITOR (RMC) .5 i Gpu BD)
e vy 2 68O PF, LKV #(SKD-E81K) 1 2 C7 (ADR 8D)
insteuctions Ol ik, 25V v ”  (MAGZSIV) & .23 CI-CG (ADR BD)
COMPLETE KIT .. Stk 12v ” ~ (MAGIZ0L) 17 .23 -
$1995 Lk, isv st,scrzowrnc CAP (NW) 4 .60 €2 (NP MUX BD)
ORDER YOURS TODAY! 100 2sv “ (ME-7G-100) 1 .51 <t (L&D BD
KA ELECTRONIC SALES 09-52.3081 MOLEX COMECTOR 4 50 - ’
1220 MAJESTY DR - DALLAS, TEXAS 75247 gesISTORS ALL o8 -



