


CLONE, TEST OR REPAIR ANY
HARD DRIVE $995!

COPY ANY CD NOW
NO PC REQUIRED from $995!
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• SUPPORTS IDE. SCSI. seA & No n BOOK [)RIVf:S
• COPIES A.\'1l SERVIC ES liARD DRIVES
• PR1 \TS TEST REPORTS 0:-0 YOt RPRI;-';TER
• DATARECOVERY.\lOm BUILT-I:\'

Copy enure hard dnvcs with this pro service station. Set up 30r SCSI or IDE
drive with your (lri~inal software. Attach a blank drive and press stan . .\take
copies quickly and easily.

Usc the huilt-m drive s\:r"icc system to make UM:d drives run like new!
Eliminate defective sectors. and restore hard drives to error-tree condnton with
the factory re-mapping system. "li.-sl hard driH.'Sfor top n-liabiluy using the built­
in lest feature. Print analysis reports on any standard parallel printer. Get the
Ct'chnolllh'Y used hydri l'c repair services. Call today!

25GB MP3 PLAYER $395!
after mail-in rebate

• :'tlL'LTI·FOR.\IAT DL:PI.lCAllO:,\ - FAST AND FAW!
• DUAl. HX DRIVES.\1AKErwo COPIES ATO~CE
• I.'IlTER:'IIAI. 25GB lIARD DRIVE STORES n.t-\GES
• PRO AtJDIO MODE!. HA.'i SP,DIFFxxn A." AI.OG 1o

Instantly copy music and CD-RO,\I compact drscs. Make backup copies of your
favorin- music and software on rugged, permanent CDs. Produce discs quickly
and economically. ;'o.lakc custom audio COs with just the son~, you like.

Lsc our dual drin.' units 10 w pytwo CD~ simultancou,ly, or choose the Pro
Audio rnode!ro make cryslal clear music COs from any analog or digital s ource.
Dupe-I t copiers arc tmally self-contained. \io additional software or hardware is
required. Call today for more information!

MULTI DRIVE IDE DUPLICATORS
from $495!

• PlAYS OVER 10,000 SO~GS FRO.\I IIARD DISK'
• PLAYS STANDARD AUDIO ANI> MPj CDs AI'\D ( D-R
• DO"~I.OADS ,\11'3 FRm t CD·RTO liARD DRIVE
• 1'()\l; 'ERA\IPLlFIER DRIVES SPEAKERS DIRECTLY

MPj is here! Get high performance digital sound and sron- O\Tr I5.QllOsong~

on hard disk. Download over jlKJ Mmg~ from a single CD!
Grab new music from the net. Usc your PC In create custom MP3 COs with just

the songs you like. I.oad them tothe internal hard drive for realistic. •H ) theater
sound. Patented digital signal pn.x:essing gives you crystal clear sound. No PC
connection is req uired Connect any stereo system, or dirt'cdr power external
speakers. Get digital sound and rocrn-fllbng bass.
The hard dril'l' orgaruze, ~'ou r music in folders. 10-3 tap display the title,

album, and artist on a large LCD. Use the jukebox feature for an entire evening
ofgreat music. Playsongs randomly or in sequence from thc internal hard drive.
Unlike c n changers. the AN t1.'ni fied 2') (iii hard drive won't wear out. even
under contmuous USt' . Call now and try your .\l l'j player tomorrow'

CORPORATE SYSTEMS CENTER
3310WOOOWAROAVl ·IANTACIARA, CA 95054

WWW.OU PEIHOM

408 330·5524

• ((>PI ES l:'VElnT III:-.iG. PARTITIONS. o.'S,TIIE\VORKS!
• soru STA'\IH,RD A."D UlTRA. FOUR Ar.on SEVEN DRIVE .\lODEL'i ARE

AVAIIABI.E :'O()\\'!

• TIlEUlJl.\lATEUlGH SPEI:D PRODUCTI ()~ TOOL FORSYSTE.\\ HlJll.l)ER.,'i
A.'\0 CORPORATE MIS

Copy entire hard dri\'('S with rase. .\lu lt i-dri,·l' duplicators arc an essentialtool
for dealers and system builders. '\\'hy spend hours i mtall in~ and formaumg
drives when you can dupe them instantly? '\\ork likc the pros. Get your own
mulu-drivc. stand-alone duplicators today. esc offers a wm plctc line of fou r and
seven drive copters in both standard and ultra versions. Ultra models transfer
data faster than any hard drive! Rates of over 1GB per minute are supported.
Set up any IDEdrive wlrh all your original software. xnach blank target drives.

and press "starr". II's thai easy! You can duplkan- four drives in It'ss time than it
lakes 10 copy onc on a fast PC! 'tour duplicate drives will he ident ical. bit-for.bit
perfect coprcs. with allthe filcs, partitions. and information on thc original drive.
Building systems is tough enough. '\\byspend hours install ing software? Saw
lime. Sal'l' money. Call today and let us Fed-X your duplicator for a risk-free
evaluation!

OI'C: r 1'Il1%of the fortune ~no depend on e sc products. SIlIHJ ldn" ll lul Callrodar. .\InMorders ,hip within 2-1 hnurs! Call now fm more mformatfon and a free price
comparison guide. Quamity di:'.l.X1Um, al"t' a\<lilahk fur dealers and , yMl'm builders. CJ:lp)'ri j:lU law, mu st heoll!<n'cd when duplk,uinl: U k and hard dril"l'S. © 200ll CSC.

W.lte In 209 on R..d•• S••" lce Ce,lI



$14.95

$14.95

$17.50

SC#18 361

HSC#1 8365

Talk to your Computer!
• 'v"""" E, prau · Starldlll"" (v .....,., 4 ) l 4- H

• Tall< and \'OUI" comouter _ s 'he 'eS!'

• l earn. your . coce '" abcu1 5 m"""...

• 3OO.0OCIo .<>eaWa<y. ...~h plug." ' UPPO<'l
• · Say II Your Wa( cernmands'

• Boost prOduCl",~y ' .0iCe-enal»e apphc""ens'
• 'M>tI<. w,thW>n95196INT l otu• . COt.., AOt MOllE'

• 'Vo""", E, pre.. - Advanced'" (v .... "'" 4) by l I'; H

• ~ earn. 'fO'J' l'QIOIt ., a!lout 5 mlrlUte.

• Accura '..1y lurn. your vo"'" to taxt
• · Sa y II YOUt way· commar><l.,

• Boo.t prOduCllv,ty • • 00000 -enatlle applicatIOn. '

• WorI<.w'l~ Win 95r961NT, lotu. , C".," ,AOl MORE'

HSC#18364 $19.95
• 'V OICe E'pre•• " M~'" P,o" (Vars lOn 4 ) Dy l I'; H

• Includes pockel·.ozed d'\l~al .oote ,ltCOtder'

• Spol<IC/1 'ltC09"'!1On leam. your .01Ce .., under
10 monute. ' Work, w~h la"",,'e Wndow "l'l'S'

• · Say It Your Way· commands' 230.000+ ...".ds

• DOCIat" on 111<1 ' .... Of"' the 011"",
• Vo>te...nao", 100 . c! apphcallOn. '

• For W n9 5 se I'; NT

HSC#1 8366 $69.95

-

Power Supply Specials!
• l~e·ON mOdel no PS·515 1 145 walt.

• 5Vg 1BA, 12V@5A, ·12V@OM
J3V g 7A ' SV. b @ 0 15A

• H,-Pll! tested w~a'oe cocI"'g fan

• Siandard ATX ~cnn' !acl",

• B,_·new 9O-day w""'ll"ly

" oJ.'
HSCI# 18351 $1 4.95
• Power Computing r CX·2OU

• P.." ltCI lO' upQfa""lg ' Pul modern mCl~"'-d•
"'10 cI<la' ca....

• 200W lan-coo'<td pewa' OUll!>ly

• Sla'ld"' '' M", ..."""", lorm·latl"'. ATX CCMItCIe<

• Unit. a'e brand """" wOOda y warranty

Comfort Keyboard!
• 0 ..41 In!ernet l<:eyOOllld. mad.. by Mltfoso~

• Spec1811nlemel "hal" '''yl fur qulCl< mw. ..·"'''
command. - E,go shape ,'" oomfort '

• a,....., N..... b(}..,<l w,,,, PS/2·.tvle conroecIOt

• HSC 9O-day ........'~ii'....==~

HSC#1 8304

HSC# 18350 $12.95
• l ,te ·ON m<:<lel no P$.4 151·98 , 150 wall.

• 5V@1 8A.5V@3A,1 2V@ 4 6A. -12V@03A

• H,·PO! lasted wnerga cocI'''Il fan
• $Iandard AT " ,"" m Tew...... Fatm·l8Cl0t

• Brand ......... . 9O-<lay warranly

Weekly Web Specials!
• A new sed"'" has been added to our wOf> ,,&ge '
• S""ply go 10 www ha'led com arld chCl< ,1\8 top DutlC<'l '

• " emo from OU' 80s a. wall a. nOO-ad.e"..e<l "emo

• AlOO ycuoan d ewnload "'" catatog as AdOt>e PDF f,lel

$9.95

$195.00
$195.00

I
111111' 'Inlllm

HSC# 80540 Black

HSC# 80541 Cream

• s.-<char ge w.-.oow. w,,~ Powe'o..• • ,

• 0<611. "'CP h.... w~h mu~~v_' ,tluo~ lIP un"l y
• V_ over 60 Iypes c! l>le. _ Supe< arell ""Y,n,, '

• Pcwer'lulem al anacnment <lIlCO<lIl<

• Instan! graptIjC voew cI ~ard dr,. a '-P"C-8

• M""I' m",a laatures 100 m,-"", to "51 he,.,'
• __ 31 ,95.9lI & NTcompatotlle

HSC#18360 $9.95

• Conquer lop l ,~s w~~ ..Zophla....,- '
• Use liP f,les w'l/'ICoJl un:OPP"'ll

• Sa• .,s Ions cI d,sk . pace'
• Ma• ., . '~a, liP f,Ie. 1OoI< II'" fo'ders

• Integrat8<l """"'"II I""'<"""Seve< 50 M.. !o<mats
• H_",. lIP , z. RAfl lOO . ARJ Gl. TAil MORE'

• 'Mndow. 3 1, 95, 9lI I'; NT oompatotNe

HSC#1 8361 $9.95

• Keep a~... 1M gl~ches w~h '"F.. _" UIlI~"" 99"'

• P"""" rlu' d,ag""sllc and '''?'I'' pacl<age

• V...... . I)peNCorM'" 12 foie I~pe • . 4 "",a, l l".mats

• 0.", a do:an I\.e."......e d'agnoSlocs

• NTFS. FAT. and ~A132 d iS' "."""
• In'eg,aled • ......-. 10< Work h eel _ Po ,m AVI

I,,,,. MORE'

• F", W>nocws 95. 9lI & NT

Do-It-YourselfServer c hsssist
• Starldara 19" ,ad< al'do.u'., lOt 20- slOl l>ad<.plane

• 6 75·H . 24 25·0. """"y duty p_ls

• Brack e, . 10< 3 S' & 5 2S· d". n , pew'" SOJllllly

• Fronl m"""' a" 5·p'" DIN w,' h caDle I". • ...,._d

• Cab""" can 1>01 mOd ,l"'" '0 accep, AT·" vla
mc!he,bO.iI'd t pOWel 8,t""<lel' eat>les oncluded
some dr~I"'ll reQu,""" no '",ums wilen dr,IIed ')

• Har<twllla p__ 'E C SOCkal k,1nclu<le<l

• Brand n8W h9"-quaI~yconSirucl "'"

Rack-mount Chassis!
• Rugg 8<l con atJ1JCl"'" lor heavy duty """,er use

• Suppc<ls all "and",,, ATX mo lh", t>ca ' ''s

• InQoJs'ry standard 4U ne,,~1

• 250W . tandardl35OW .....11" nog/> PulPY! . upply

• F,~ered cocIong system. 1OCk"'ll lfcnl panel

• Can mount up to len ""' 8$
• FcId"'llf'cnt _ " , meunt"'ll ..ar. I'; acce.sor....
• B,and """". Do_ed w~~ 9O-da y warranly

• Ava"a~'" '" tlOtct; e< cru '" I..,tured ,..,""

• Cl\an98s ar.. com"'llIO OUt webS't8 .lay tur>e<l'

• Sornpiy IlO<'1~ l>r""""",, 10 http://Wwwha/1t1d rom

• We plan . flCUfe."ow..o wllh show""" ba.k..t '
• 0' you can em a ,1 your ",,,,,,. ,0 /JsCffliJ lllihal ted.C(}m

Watch HSC's Website!

Useful Utilities!

HSC#18362

HSC#18396 $99.00
Special , with 150W Power Supply $109.00

Term. Som.QI.I8I'11I8Slfn~8Il,aIldam.sub!8dlOpnorsaie M.......um~ $10 oo!llol ohtpprlQ Ordars........S20OO~
10 S2 00 hendlrlg ffle " .....00»0. -9 AlOroe'UllIpPe<lFOB SllrteClwa CAlllu' .......VOUP8yf,eogIll'J byUP$$o..fl_
1001'0 Bc.esl"'-~IPf!Cl'''"_cae_oPng_'''r&4.S500Illn:ang,",,,~.. Prnpa<lordenllWl
aom_~awv-""best'$lPldfre9'1lCOO n....aS500UPSdwge_ICII>R>f>ila.5l"IIlcrCOO~
W,.,..__,ocnaabcul yeur..-- plaas.ecal CUSICm.SatvOCllItI (408) 732-1854 ,",_F 9AMlO5PM PST

$89.00

$99.00

Serving
SIlicon Valley
sInce 19641

(408) 732-6428
FAXyour ordHs /o:

Electronic
Supply ~

!!!!I!!!
IiiiiiIiil

• CO·ROM dr"'e "'w....ea... . m_
10' ComPaQ Ccmpulef Sl"" em.

• Can handle 7 5125· SCSI·~II CO­
ROM", ,,,e .

• Include. 200W po......~y
sJtde.le< "'",e.

• RemO'l_ "enlltnd .!de pa""ls

• SCI«l. ""a.y gauge <:or\St'uetlOn
• Seven-pes.,en da"y",,*,a...iI>bon ca!>ItI 0'IC1u<le<l

• N...... . 9O-<lay w...-ramy

SCSI Drive Cases

Disk Drive Deals!

( 1-800-442-5833)
http://www.halted-com
(408) 732-1573
(9 16) 338-2545
(707) 585-7344

• Tw<>-ba~ ca...

• RCA Jacks! Sour><! Cable lIlCl

• Meal Y' ''' 6 3'. 7 (T , 11 25"

• SO·walt power $Uppl~

HSC# 18267 $39.95

Sea9a,e S 132\71N ''llen' ltCUda un, a ,SCSI"

3 5" 2 16 GB he.d d'$I< "',...
7200 RPM. 9 4 mS IIC'OeS' t,me

Pad<aQ8d fe< MOle<OIa prOduCl

Brand new w,lI. ~Ide Draekel '

$49.00

• Seaga'a ST31722A 1 7 GO""'d "''''..

• G,aa' fOt r>a<><~. add.... '" .maU r
<le<local8<l.y.tems

• IDE 4(k>onGCl1<'l<'Cl'"

• Dra rlCl ""w ""~.
• Sta rlda ,d t - hogh 3 5" form·lad", ./

• 9O-day HSC warrantv

HSC# 18413 $37.50

• FOUt -bay co... I..... " .' stylng to
Iwo-bay ClI... al""" l,no~~

• Mea""" es 103· . 7 12S' _ 143'

• 2OO.....alt pew er SUPP'Y

HSC#1 8268 $49.95
...and two more cases /

• 3 S· compao' SCSI ClIO......
• Ideal Ie< 1" I»g~ SCS I O'..e .

• Buon ·.. ' ''''-<:ocI8d pewersupply

• T~ SO-pon C.,mro",,:. da,.,.
dla", a>me<:ICISI'; SCSI ......~dI
en ,elll p_1

• N..... ...~h lEe pewer cord . 90 day w.,-anIy

HSC# 80545 $9.95

.NS' in...two ""'wstyl~s '" SCSI df'i W1 c~"._ PNf"Ct (",
,""". RAID sys'tlms. •""''" bM:k up . IN ,,__U
S'(}TIIf/<1 sysl~s! Both f.lItu~; P"INI and dri~. sl1l/us
LEOs. fro'" p.Hl*/ offlon s wileh. SCSI ID s witch. fan ·
cooItJd s witchingpo_ supply. A rrn.ctiW1 M1g. cokH.
curwd 'ronl~s. Ru r /Until is p<mcl»d for SCSI· 7
(ICN·50j thisrcluin conn«lOn. in,."../SCSlclItu.1I01
in<:/ud6d. Sr,ond nt!tW in tx:>1t. 9tkIay warTlm ry

• Seaga'" STt51SON 4 3 GD "BarrltCU<la"

• 1 200 RPM 6 019 0 m. a"9 seek t,ma

• 21 Hd• . 11 01... . 3,71 1 Cyl

• $Iandar d SO·p.. $ CSI

• HaK-t>e'\ll1tslZe 11.5" ta ll l

• Re1urI>. 9O-day wan'enty

HSC# 18412

HSC# 80544

$9.95

$39.95

Electronic.
Supply ..

lise

Keypad Mouse!

HSC# 18387 $4 5 .00
• Milan FaSlpotf'M.-1 31 00c X

• 108.....T EII'Ht/""! ""'..ark prnt "._

• S....81and parallel pori.

• 11"Id><le. pow<!< OUPPly and IEC cord

• 'Un,e ' mOllM WI' h mull l·func100n ~.",.padl

• Num<I' O:: & speoallunclIOnUy•. OlCIudng SHIFT
ALT. RETURN

• UnIQUe aU..., -one e ' go de' lQI\ 10' ..asy dal a an"y

• lEO fndoca'''''. 400(12OO<1p, . w,tchaD '"

• PC/AT compa' ible, w 9 ·pon U conn

• N8W . 9(l-<lay wa" ...-.Jy

HSC# 80539

HSC# 18386

• Mdall 'FaOlpo,t MooeI31ll0

• teeaser , 10BaseT2 & AUI

• Senal and p",allel porl_

• lroCIu<le. l><JW'" IWWIr and lEe COld

...brings you a potpourri of high-techgoodies for the techno-tinkerer!
For thirty years we have been yoursource for SiliconValley exotica!

HSC# 80504

I !!i!!~~'!.•Toll Free (Orders Onl y) 1-800-4 HALTED
Internet World Wide Web:
3500 Ryde r St. , Santa Clara. CA 95051
4837 Amber Ln. Sacramento, CA 95841
5681 Redwood Dr , Rohnert Park. CA 94928

Newark Print Servers

Multimeter Specials!
• Medel _AEEC-1B90 3 1/2 Olg" l CO OMM

• Adlu.tatllelaroe fl 'p."" d ,.Play I", the easy "_'''Ii
• 0 5% ba. o:: lOCC\.racy. dual·11ope ..' all'atoon NO

• Mea......s AC/OC vons, ohm. """ani ClIpacd"""'"
~F E I'; ''''''pol'at........ (temp prebe ncIuOed 'l

• Ranges
1000vuc, rOOV,m sAC. 200 onm . 200 M"9OM'
2'0 mil. · 2OA. 2nF _ 2'0 uF, N!'Nil'N P h FE

• Sapao-a,e ja<:u ICI C<JpaCII"'S and "an...."' .
• HOl.D !\l>cl1On to captu,e mea"","" peak.

• 5all "'_ crad le prot<tC!. m..ler . pre.en.. skids
• D.arJd "",,"' . Wlh ,..Slleads

• Compara al pnces c! $70, $80 a'ld up'

• Som e people lust <Jcn'! ...a d'g.,,1 mete..

• Sollee HM10 2S 20 KOhrn per v ,," MuM...,.....,....
O-tOOOVUC, O-tOOOVAC, O·5OuA O 5 5, 50 8. 500
m A, 0-2'0 MOhrn w" ~ Xl Xl0 , . 1K I'; X10K ,atl\lf's

• S,anda'd banana -plug ,,,st
leads manua l lf\tlu<lf!<l

• Cany"'ll IlandIeJ.,_
m........e. J 5" _ 5 25",
1 5", m~lo".d d",1 lot

par atla, -<:o<reded ' aad'ngs

• N..... 9O-<lay "'lII,an' y

HSC# 18260

Nuts & l OIt.f .1/(igazim!/Dlf~. 2000 3



if your mother-in-law calls it a toy?

b'lreJl/e ,11I..\ "/)STON..HS is fo r I.E('O® .\ II :\DSTO Jt\ IST"l cnthu­
sbsts of ~11l ;lgt.'S who a rt.' imen-sted in sped al projects and
new programming methods. Thro ugh the construction and
p rograrunung of two dcrnonstmuon f(ll)()ls . rcudvrs wil l lea rn
.ulvanccd ~ II :'\DSTOR.\ IS programming led l11iq ut.,s . TIll' ho o k
covers the use of I~CX 2,0, p b l-orth. and It.·goUS.

Eac h author has written :1 section of the hook hased on thai
au thor's xpccialty. Dan ' Baum is the creator of 1'\QC and
Ralp h Hempel is th...· creator of phForth . l.uis \'i1 l:! h:ls main­
taincd :111 extensive rolk-cuon of information on !egOS, a nd
.\ Iichae l (~a slwri is an authority 011 constructing custom
,\ ll:\J)STO lt\ IS sensors. Numerous sensor as,s....mh ly projeCl."
a re present....-d wit h simple systt.·matic instruct ions. and

though till' topics covered a rt.' advanced. n -adcrx should b....
able to a.ss....rnhh- the proj....cts ant! understa nd how Il wy wo rk
w ithout a ny prior kno\\'k dgl' o f c lc-ctronics.

• lru-ludcx lots of projl:cts and clea r srcp-by-st,..·p inst ructions
for building custoru .o;e nso rs

• The four contributing authors, Dan' n.uun. .\liehad
Gaspcri. Ralp h Hempe-l. and Luis Villa. are well-k nown
authorities on LEG O® J\ II;\ [)STO It\ lsnl

• DiSCllSSL'S advanced programming tt.'dmiquL's using I\CX
2.0 finnwan- , phFo lt h . and k-gOS with lo t.o; o f "<llllpk'
p r< lgrams

• Nunu-rous proj<.x'l." incl ud ing 14 rob or-, to build!

• Step-by-ste-p instructions and important consr rucuon
techniques

• Tcac-lu-, how to progr;.Ull in I.H' ()',s HeX Code and the
a lll hor's :'\QC ( :'\o ( Quite- C)

TIlt.' l.EGO@ r-,-Ili\ I>STOK\ ISn , Robotic, Inve-ntion xvsrcm
kit enables anyone to huildn programmable robot wit h ;10

aSSOl1111t'ni of LEGO pieces that snap, slkh- and dick in to
place. \X 'j th th is exc-iting hook From \ lINDSTO){\IS expe-rt
Ih n ' Ha urn. read..'rs will he uhlv to la ke their robotics
cxpcrtmcnt-, ( 0 a m-w lvvvl! lkuun rak..-s thL' rcack-r step-by­
step through till" c-mir.., pnll."CSS of huild ing and progr.lllllll ing

.' l1:'\DSTO H\ IS robots llsing both LEGO\ I~CX code and
the author's own progra mming language- C\ QC ). 'l'h....· aut hor
p rovtdc-, cx pl.m.nfons a("("t.'ss il)it.' H) both older children
a nd adult hohl wi sts .

xotc that Baum's hook ('on'rs not only version 1.0 of
till" I.EGO Robotics lnvcmion Sys tem hut abo tlu- recently
re it.'a st.,d version 1.5. Users of eit her version will he able
to build the sample- rohots dt.·M'fllx ·d in Ih is hook ,

A p fl'SS '

......_-- ..
... ...._ .......' OI' • •~-' _ _

•"'M__ _.._ "'_.__'"---- , - __----
•,-- - - -----.••.._..--.

" press'

Dave Baum's
DEFI NITIV E GU ID E TO

LEGD 'MINDSTDR MS '

EXTREIVIE
I

£J:Ja::t:rJ:iI:3::EG:!::lBJCD
I:I:B:ir

.. ,~_...,--..,... ,..,_ ...
".."."..-"",- ~-

• t ~ _ "<.0 '
", , """".. oot

..-- ",,,-'... "-_to ...

385 pp, WITH CD-ROM SOFTCOVER
ISBN 1..a93115-09--7 $24 .95

343 PP. SOFTCOVER
ISBN 1,893115-84-4 $29 .95

I

I

a!"Apress™
Technology in Action'" • www.apress.com

Available at bookstores everywhere,

4 DJCfIOl llJ IR 2 0 DO/N /l ts e. V(lltS .1It1g tlz i lll' W,Ue In 210 o n RUder S.rvlce Ce rd .
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SEQUENCING AND DIMMING -ADD SOME PIZAZZ
TOYOUR HOLIDAY LIGHTS 6

HOLIDAY PROJECT Eric Gun nerson
This holiday lighting project utilizes the Motorola 68HC I I
for making the season bright.

Check out our special
holiday subscription

offer on Page 50!

columns ...
AMATEUR ROBOTICS NOTEBOOK 43 Robert Nansel
Buying cars, peanut butter jars. CNC glimmers. books that are winners ...

ELECTRONICS Q & A 26 TJ Byers
What's Up:The response to TJ's high-pass and notch filters in last month's
column was overwhelming.so this month he has added instruments and web­
sites that take the concept one step further. Specifically.a sensitive AC volt­
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by Eric Gunnerson

A
few years ago, my wife and I accidentally
won third place in a holiday light contest in
our devetcpmenc! n an atte mpt to win the

rarely coveted first prize , I decided to do a micro­
comrolter-based project. In the years since I first
go t into electronics (when we - to paraphrase
Douglass Adams - thought that digi tal watches
were a neat idea), the amount of eq uipment need­
ed to do rmcrocontrolter wo rk has decreased by
qu ite a bit, so it was a good fit with my fi rst pro­
ject, an animated Santa. sleigh, and reindeer. In thi s
conte xt, "animated" means lights that are
sequenced, not moving parts. At least for this year.

The project discussed in th is article is the out ­
growth of that fi rs t project, and it supports dim­
ming of lights in addition to seq uencing the m.With
twO animations in the yard, the gene ral illuminat ion
of the house in white lights had become a bit bor­
ing, so a change was in o rder. Rather than use a
single st ring to ou dine the house , l'U use four (in
re d, green, blue, and white) and use my dimmer to
slowly dim between them.The idea came from
somebody who used X- IO dimmers and a comput­
er to do this, but my implementation will be a bit
cheaper and will o pe rate stand-alone . It can also
do chaser lights and fi ne (pe r cycle) contro l, which
I've implemented, but which may not meet aesthet­
ic standards.

This project invo lves potentially lethal AC volt­
ages . It's not particularly dangerous, but please
keep that in mind when you're wo rking with the
AC circuitry. If you use th is project o uts ide , you'll
need to protect it from the weather.

Switching and Dimming AC Lights

The re are rwc ways to dim AC lights.The most
o bvious one is to simply reduce the vo ltage,

which can be done either with a res istor divider.

o r an autotransformer
(also known as a variac).
Neither of these are good
solutions in this case,
because they aren't easy
to control electronically.

Though incandesce nt
light bulbs have very thin
filaments, there is still
some thermal mass in the
fil ament, as evidenced by
the fact that you don't see
a 60Hz fl ash from them.
Even though the current is
switching on and off 120
times a second, the fil a-
ment maintains a constant
brightness.We can take
advantage of this for dim­
ming by controlling the
duty cycle of the waveform
rather than the voltage of the
waveform.To do so requires
th at we delay o ur tu rn -on
from the zero-crossing of the
waveform.

As you can see in Figure
I, we can get the effect of
th re e-quarters of the voltage
by on ly turning the power on
for the appropriate part of
the cycle .To get o the r dim
levels, we simply vary the time
at which we turn on the
power. Since the light outp ut
of the bulb depends upon the
amount of power we send to
it, we need to choose our
intervals so that they repre­
sent intervals of equal power.
The power is represented by the area unde r the
wavefo rm, which is why the line isn't at the quarter
point.

It's easy enough to calculate th is for as many

dim levels as you want; the important point is that
the intervals are no t equally spaced. See Figure 2.
This approach is fairly common in the DC world,
as well; a heater can be nicely "dimmed" by varying

,
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NOW that we know how to do the dimming, we
need to figure OUt how to actually switch the

AC clrcuit.A triac is by far the most popular
choice for contrOlIingAC circuits.T hey are simple
to use and Interface. but they do have one inter ­
esting feature; once you turn a triac on. it doesn't
turn off until the vo ltage across the load goes to
zero.Th is makes them nicely suited to AC control.
because the voltage goes to zero each half-cycle.

In most applications. it's eas ier to use a solid­
sta te relay rather than a triac. A solid-sta te relay
contains a triac , and can be thought of as an AC­
switching black box; it iso lates the AC world from
the DC world (very important for safety), and
switches with logic-level inputs. Most are also
zero-cro ssing devices, which means they only
switch as the waveform crosses zero, when voltage
and current are low.This is nicer on the load (no
sudden transie nts), and generates much less RF
noise than switching at a random time.

For dimming, however, we have to be able to
switch anywhe re in the cycle, so zero-crossing

RectJfl6d DC · 9VAC Input

ACBox

Putting all the AC co mpone nts in a separate box
makes life a lo t easier; you can't shock yourself

when wo rking on the BotBoard. I use a standard
dual-gang blue plastic box for my AC COntrol. In it
live two duplex o utlets, giving me four circuits, and
the solid-state relays glued to the backs of the o ut­
lets. Control signals are carried to the AC box via

turn-on voltage of the transisto r, the t ransistor will
pull the o utput to ground.When the vo ltage drops
below the tum-on voltage , the transistor will turn
off, and the output will be pulled high by the resis­
tor, Since the pull-up is to the SV supply, we get a
nice pulse that is nearly symmetrical around the
zero cross point. This signal is connected to an
input pin on the microcomrol1er.

The width of the pulse is de termined by the
input voltage, the resistors used in the voltage
divider, the diode drops in the rectifier, and the
voltage at which the transistor turns on. Rather
than try to measure this, I put the signal on the
scope, zoomed in, and made a reasonable estimate
to the width of the signal.This value is use d later.

Hicrocontroller

Fo r this pro ject, I chose a Motorola 68HC I I
controller (a 6BHCB II E2, to be precise). In my

earlier projects, J chose this co ntroller because it
was fa irly inexpensive, easy to deal with, and I had
a local resource who had used them, and could
provide technical support. It stores its program in
EEPROM, and can be programmed over a serial
link. It also lets me keep my assembly skills tune d
up. For this project. the He 1I is e specially nice,
because of a feature known as outpu t compare.
Mo re abo ut that in the algo rithms section.

The HC I I is built using Marvin Green's excel­
lent BotBoard (see references).Though this board
was targeted towards robotics, it's perfect fo r this
project because it has a small pro to type area for
additional circuitry. Construction is ve ry simple as
long as you have a fi ne soldering tip and a magnifi­
er (or young eyes).

doesn't work. I've chosen
to use a solid-state relay
without zero-crossing cir­
cuitry, though they are less
common, and doing this
has limited the amount of
current I can switch.You
can build your own solid­
state relays if you wish to
control larger amounts of
current; see the references
for a good starting point.

- RectIfied DC
- Z"""'~

Ze~crossing Circuit/Power Supply

The zero-crossing circuit/power supply is quite
simple. It starts as a standard SV power supply

using a 7805 regu lator and a 9VAC transformer.
Th is will provide power for the microcontroller
and the so lid-sta te relays. See Figure 3.

To ge ne rate the zero-cro ssing signal. we need
to tap into the powe r supply after the bridge recti­
fier, so we get the pulsating DC at this poin t.The
initial filter capacitor's job is to get rid of this sig­
nal, so we need to insert a diode in between the
bridge rectifier and the capacitor.

Now that we have this signal, we want to gen­
erate a pulse when the signal is zero.We add a
transistor with pull-up resistor and a voltage
divider to the circuit. See Figure 4.

Figure 5 shows the pulsating DC and zero­
crossing signals.

As long as the base voltage is greater than the
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HC II mindset.

IF 14 01 00 FF 00

For a dim animation, a typical encoding would be:

De scription
Type of animation
(dim or chaser)
# of loops for this step
Cycles to wait between loops
Channel information

Byte
1

2
l
4-7

GeneratingTables and Encodings

This means we should do this step for 3F
loops, and that each loop should happen after 14
cycles (1 /6th of a second). At each loop. we should
add I to the channel I dim level. and add FF to
channel 3, which is the same as subtracting I from
it. So, th is encoding will ramp channel I from its
current dim level (Which had bener be O. or we
have problems) up to 3F. and channel 3 from 3F
da wn to ze ro.Th is will take 3F * 1/6th = 10.5 sec­
onds.

Generating the offset table for the dim levels
and the animation encodings isn't something

you'd want to do by hand. I've the refo re written
some Perl scripts that generate both the dimming
table and the animation encodings, which are then
combined with the code and assembled using
asm II.

Afte r the code is assembled, it is downloaded
to the HC I I with a util ity called Dl i I,The inter­
fa ce needed to connect the He II to a standard
serial port is detailed in the BotBoard documenta­
tion.

One of the real challenges of this project is
coming up with a minimal encoding for the

animations. For this project. each step is encoded
in seven bytes:Because we want to be able to have an offset

of zero (no wait to tum-on), this code has to finish
executing before we hit the true zero-cross. The
current implementation is fast enough to do this,
but if it wasn't, I'd simply skip dim level 0 (zero off­
set). and only let dim level I be the brightest one.
W ith 64 dim levels, the difference isn't noticeable.

The HC I I handles everything for us once
we 've finished step 'I, so step 5 has until me next
zerc-crcsslng signal to get set up for the next half­
cycle .This is something on the order of 16,000
clocks, which is a lot of code.

If you were doing this with a microcontroller
with out output compare - o r you wanted to do
more t han four channels with an HC 11 - it would
become more complicated.You could use the fi rs t
pe riod to generate the info rmation fo r the next
cycle (assuming you can get it done in 1,300
clocks; the width of the first period at 64 levels). If
that wasn't enough, you could do it piecemeal
(yuck). or, if your microcontrolle r supports timer
interrupts, set up a timer interrupt for the first
period, and then have the interrupt se rvice routine
t urn on any channels that needed to be t urned on ,
and set up the ne xt interrupt. This would allow the
code for the next channel to run during the non­
interrupt times, but would make the code quite a
bit more complex.

Running at the same time are some timekeep­
ing functions tha t handle starting the animation
when it gets dark (about 4:30 in the Seattle area),
running 4.5 hours, and then turning off until the
ne xt day.

All the code is written directly in HC I I
assemble r.There is an SBASIC compiler available,
which you might want to use. I fou nd I could write
the assembly code fairly qUickly once I got into the

that wiU get us to me true zero-cross.
For each channel, add in the offset for the cur­

rent dim level, and store it to the proper output
compare channel

Figure out the next offset for each channel
Go to Step I .

References

ribbon cable.A 3' grounded extension cord is cut
in half: the plug end supplies power to the outlets.
and the socket end brings AC power back out, so
you have someplace to plug in the transformer.

The Main Loop

Algorithms and Encoding

W ait until the zero-crossing signal is received.
Th is is done by po ll ing the input that th e

ze ro-crossing signal is connected to . Store the cur­
rent timer count.

Fo rce all the outputs to low.This insures that
when we get to the :ze ro -cro ssing point, the relays
will tu rn off.

Take the stored time count and add the offset

The He I I has a sophisticated timer section that
I is perfect for this application.The timer section

has a 16·bit t imer that counts at 2 MHz, and a set
of fou r- output compare registers that correspond
to four output pins.To make an output go high at a
point in the future , merely take the current timer
count, add in the delay offset, and store it in the
appropriate output compare register.The He I I will
then set t hat output high when the counts match,
wit hout any program intervention.This simplifies
the code immensely; the code me rely has to set up
the appropriate o ffsets fo r all four channels, store
them to t he output compare registers, and then
have the rest of the half-cycle fo r housekeeping.

At th e default cou nt rate, th e timer ove rflows
every 32 (ish) mS, but a half-cycle is only about 8
mS, so there's no chance of overflow in this appli­
cation

My cu rrent imple mentation supports 64 dim
levels.These dim levels are stored in a table which
encodes the offs et needed fo r each dim level. Each
count is 0.5115, so to dim halfway, the count fo r
4.16m5 (half of a half cycle, o r 1/240th of a sec­
ond) would be 8.333.

Botboard
68HC11
HC1l Reference Manual
Solid-State Relays

httpi/ WININ. rdrop.corrvusers/ marvin/botboard/botboard.htm
ht tp:j/www.owlink.com/-kevinro/products.hIml

(68HC11 RM/AD) http://WININ.motorola.com
http://www.hut.fif MiscjElectronics/circuns/semiccnductor_relays.htmt

Construction

"'The BotBoard is built following the instructions.
I I usually populate the board fu lly even though I
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might not be using all the output pins at this time:
it's easier to do now than later. and the extra
headers are cheap.

In the prototype area next to the BotBoard.
the power supply and zero-crossing circui ts are
built. I didn't breadboard the circu it fi rs t, which
shows from my layou t. It's not pretty. but luckily
layout isn't critical for these circuits.The trans­
former connects to a th ree- pin header so it can be
easily unplugged. See Figure 6.

The AC box holds the
duplex outlets. w ith the
bond ing lab on the ho t side
broken off.The neutral wire
fo r both outlets is hooked
up. as are the grounds. A
ribbon cable is hooked to
the solid sta te relays. and
then the whole business is
placed in the box.

The appropriate coo­
necccrs are then added to
the ribbon cable.The
BotBoard is designed to
drive servos through these
outputs. so the header loca­
tions aren't terribly conve­
nient for this applicatio n.
This required me to attach
four individual th ree-pin
connectors to the ribbon
cable. and th en use ho t glue

to create a single con necto r. See Figure 7. Figure 8
shows a picture of the whole project. I have night­
light bulbs plugged into the o utle ts for debugging.

Debugging

Debugging an Hel l is interesting. I built a small
status indicator out o f a spare LED bar graph

display J had lying around. and hoo ked it to a cou­
ple of fo ur-pin headers.Th is can easily be slipped

over the pins fo r the B po rt. so that debugging
info rmation can be written there. It 's sometimes
challenging to do de bugging this way. but that's part
of the fun.

It's also useful to generate your own signals: I
used this to determine closely when the ze ro­
cross pulse starts .A simple loo p finds the pulse .
and then it's easy to wait for a given number of
clocks. and then turn on the B port, and tu rn it off
a sho rt time after.W ith this Signal o n the scope
along with the DC signal. it was easy to determine
the inte rval to with in a few clocks (a couple of
microseconds).

Conclusion

O nce yo u have the project built. you 'll need to
write the controller code or use mine (avail­

able o n the Nuts & Volts website).Then yo u'Uhave
to deal with the lights. which usually takes me
more time than the co ntroll e r.

Going Further

I've had a few ideas on where to go from here.A
four-channel X- I0 dimmer seems fai rly straight­

forward , and if you can do that. you could add X­
10 re lay control eas ily. I'm also intere sted in using
the AID capability of the HC I I to do something
that responds to people or cars. Perhaps a Santa
who turns his head to fo llow you when you go by
... NV

OPERATING RANGE IS
APPROXIMATELY 400 FT.

Ic amerais so
small" can be

I mounted in wall
docks. e_it signs.
briefcases. picture
frames or even a
baseball cap !
Connects to 8 9V
battllry and will
operate up to 6 hours.

Write In 38 on Rnd• • Service Ce ,d .

"B·1 2~HRP MB-85OU MS.12~P MB"'0B
HI-RH ColOl' PI"~ BfW A.udlo ColOl' Pln""'- IntraRd BIW

5.Omm l ene 4,1mm len. 5.Omm len. 3.smm Len.
1.21" .1.27" 1.18- .1 .18" 1.21- .1.27" 1.7-.1.7" 2.4GH: Wire/us Receiver

I1H.95 1141.95 56'U5 nus 1" 1.95 , GFR-5002 _SfU,9'

00 752 3571 ~70--'rmour Dnw. NE-;"AtlanraGA30324=3W
•• Tech .(()4.872-G722 - F.. 404-872-1038
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ALTITUDE
IN FEET

ABSOLUTE PRESSURE
IN INCHES OF MERCURY

29.921
29.706
29.491
29.278
29.066
28,856
28.646
28.438
28.231
28.026
27.821

pressure varies inversely with altitude.
the relationship is not linear. Refer to
Table 1, a chart illustrating pressure
versus altitude. This data, used as a
basis fo r altitude measurement, is part
of the accepted alti tude/pressure
tables used by manufacturers of air-

TA.Q~.I=_ -'
ALTITUDE VERSUS

ABSOLUTE AIR PRESSURE

a
200
400
600
800
1000
1100
1400
1600
1800
2000

ry.

inversely with altitude. Pressure may
be specified in several differe nt ways,
such as po unds per square inch. men­
es of me rcury, or inches of water.
Most people are familiar with the
barometric reading often given in
weather reports o n TV and radio, usu­
ally specified as a quantity
mea sured in inches of mercu-

Absolute air pressure is
a quantity t hat is referenced
to a perfect vacuum - zero
pou nds pe r sq uare inch
abso lute (zero PSIA). The
accepted level of abso lute air
pressure at sea level, meas­
ured under standard condi­
tions , is 14.696 PSIA, o r
29.92 126 inches of mercury.
When discussing altitude ,
pressure units in inches of
mercury are generally used.

Al though abso lute air

The most common method of
determining altitude - or height
above sea level - is to measure
absolute air pressure which varies

This table assumes standard baromet­
ric conditions at sea level. which is
defined as zero altitude.

The circuitry of the alt imeter is
remarkably simple, using one amplifier
chip and a J · I/2 digit AiD conve rter
that drives a liquid crystal display
(LCD).The circuit is co ntained o n two
small printed circuit boards that per­
mit a compact assembly.

The unit is powe red by a corn­
ma n nine-volt transistor radio bat­
tery. and is small eno ugh to fit in a
pocket. Since an altitu de reading Is
usually taken only intermittently. bae­
tery life will be extremely long.

ALTITUDE
FUNDAMENTALS

An altimeter, as Its name
Implies, Is an Instrument
that measures altitude or
elevation above sea tevet,

nlike store-bought
altimeters (which are in
reality aneroid barome­
ters cali bra ted in 200
feet increments of al ti­

t ude), this digital instrument is a qual­
ity unit that is able to resolve changes
of al titude as small as one or two feet!
Its operating range is zero to 1,999
feet.

An altimeter, as its name implie s.
is an instrument that measures alti­
tude or elevation above sea level.
Pneumatic altimeters - present on
every aircraft - use absolute air
pressure as a measure of the height of
the aircraft.Table I illustrates how air
pressure varies inversely with altitude.
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• Unique Virtual Circuit
feature

OOPic
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OOPle's monthly featured webpage:

Control up to 21 servos from your PC
On the web at: www.oopic.com/pcservo.htm



cra ft altimeters for calibratio n of their
production instruments.

Note that the pressure change
with an increase of altitude is a non­
linear fu nctio n, due to the co mpress­
ibility of air. However. over the ra nge
of zero to 2.000 feet, the non-linea ri­
ty is very small and does not result in
any appreciable error in the altitude
reading,

Note furt he r that pneumatic
altimeters are su bject to variations of
t he prevailing barometric reading.
since they are absolute pressure
measu ring devices. At sea level. a
change of 0.00 I inch of mercury in
the barometric pressure translates to
a change of one foot in the altitude
display. For this reason all pneumatic
altimeters. including this one, include a
manually operated co nt rol which
allows the user to set the inst rume nt
in accordance with the current baro­
metric reading. This negates the effect
of weather conditions which would
o therwise cause an error in the dis·
play of altitude.

THE PRESSURE SENSOR

The heart of the altimeter is a
solid-state device that is a product of
modem integrated circuit technology.
It converts the magnitude of ambient
air pressure to a meaningful electrical
voltage representing t he absolute
value of t he pressu re.

The pressure sensor is composed
of a ceramic substrate upon whi ch
four prezc-resrsnve elements are ion
implanted. The resistors are connect­
ed in a Wheatstone bridge configura­
tion t hat is driven by a voltage applied
to pin 3. With no stress o n t he sub­
strate. the bridge is balanced and its
differential Output voltage - taken
between terminals 2 and 4 - is ze ro.

The pressure se nsor is designed
so that the cera mic substrate sepa­
rates two chambers of the housing.
O ne chamber is sealed and evacuated
at the facto ry to as perfect a vacuum
(zero PSIA) that can be obtained by
modern manufacturing t echnique s.
The other chamber is exposed to t he
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atmosphere. unbalance of the bridge. which is a
~umper # 1 U3 pin 18 to i:lis~~ pin 9

At any altitude. the pressure dif· functio n of the pressure difference Yumper #2 U3 pin 24 to display pin 11
terence between the two chambers o f between the two chambers. Since ~ umper #3 U3 pin 26 to circuit common

t he pres sure se nsor causes the one chamber is at zero pressure
TABLE :Iceramic substrate to be st resse d.As a absol ute. the electrica l o utput o f DISPLAY BOARD JUHPERWIRES

result. the values of twO of the rests- the bridge is a representation o f
tors of the Wheatstone bridge t he abso lute pressure in the chamber to have a linear response to absolute
become greater than nominal while that is exposed to the atmosphere. pressure.At sea level. the no minal dif·
the other two are less.This causes an The pressure se nsor is designed ferentral output of the sensor is about
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Phone Manager - Reverse Caller ID. Now you
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children. the wife. or the phone company. Easy
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changes from zero to 2,000 feet.
At zero altitude . the output volt­

age of U2 at pin 6 is about 2.85 volts .

ANALOG·TO·DIGITAL
CONVERTER

Analog board +S volu to display board Ul . RI
Analog ~rd +9 volts to display beard Ul' r in I
Analog board R5 to display board Ul. pin 3
Analog board U2 pin 6 to display board U], pin ]0
Analog board GND to display board GND

Connection #1
Connection #2
Connection #3
Conneaion #'4
Connection #5

TABLE 1
BOARD·TO·80ARD CONNECTIONS

tor Ie that provides +5
volts to power the
pressure sensor. The
regulated supply is also
used to generate a sta-
ble reference voltage
for the ND converter,
th rough a voltage
divider compo sed of
RI. R2, R3. and R4.This
ensures that al timeter

calibration is maintained as the bat­
tery terminal voltage fa lls with use .

U2 1$ an instrumentation amplifi­
er that accepts the differential output
of the pressure sensor, amplifies it, and
generates a single-e nded voltage with
respect to circuit commo n. In this cir­
cuit, the gain of the amplifier, as deter­
mined by the value of RII . is about
140.5. Th is will result in a change of
0.2 volts output at pin 6 as the altitude

R2

ABOUT THE
CIRCUIT

Refer to the
schematic diagram. The
circuit is powered by a
common nine-volt tran­
sistor radio battery. U I
is a fixed voltage regula-

FIGURE 1
Printed layout of the display board
shown full size as seen from the

copper side.

$ 1

fa lls to abo ut 18.8 mill ivolts.

U3
1

C2 rUtl
• .I1'i. .!:-/-<r~
OOTGNOfj cl' f -<

,JJ- I' •
81

. 5V
TOR I. 9

CD

U3 U3
30 31

•

FIGURE I
Printed layout of the analog board
shown full size as seen from the

copper side.

20.3 millivolts.At an alti tude of 2.000
feet, the output voltage of the sensor

43 21

"""'"

FIGURE 3
Component layout of the analog board
as seen from the top, Note that U2, a

surface-mounted component. is soldered
to the copper foil on the bottom side ,

FIGURE 4
Parts view of the

display board
showing the location

of components.
jumper wires. and
inte rco nnect ions.

Note that the LCD
module is placed on
the opposite side.

Stocked in NY by Saelig COmpany: Virtual Instruments. 12C and embedded controllers. BIT/ink e.wtre
networks, RS232/422/485 , frame grabbers, etc. See www.saelig.com fo r Product of the Month!

ADC Virtual Instruments tum your PC or laptop

into a sophisticated storage scope AND spectrum

analyzer AND mu~imeter. Display si mu~an8OtJsly

on large screen! l OQMS!s a·bit or 1.2MS!s 12-bit or

333kSls versions. ereet tor schools. lest dects. etc.

Input to Excel! LabView/NT drivers included.

ENVIROM ON • temperature (thermistor),

humidity & light sensors. door position. etc.

Record lor 365/24 without a PC even if power

teas. Monrtor 30 sensors 400 vos away. Wrth

cables and easy software. Remole audio

alarm. Use TC-08 lor most thermocouples.

ORiFOX • handheld sto rage

scope and DV M • staoo ­

a lone o r plugs inl O your P C

l or d isplay , etcre -ic -etee .

pri nting in color. Inp ut s to

100V , tr iggsr , backlil lCD.
CONSTRUCTION

The circuitry of the altimeter is
contained on two printed circuit
assemblies called the analog board and
display board. The analog board con­
tains the pressure sensor, regulator
chip U I, and amplifier chip. U2. The

12 01;"..... 2000/NulS & Volls Magazine



FIGURE 6

DISPLAY

'ii~~~~~~~;~~~~~~t DISPLAY BOARD

I111111111 III111111

I Cl CJ CJ
I I I I- - -

11 11I1 II1111 1I1III 1

PIN 1 ..J

FIGURE S
Display Module.

Pin I is located at
the lower left-hand

corner.

The analog
board and

display board
may be

assembled
w ith spacers

to make a
compact
assembly.

u R

INTERCONNECTIONS

Completion of the wiring
includes making five connections
between the analog and digital boards.
Table J illustrates the locations of
these wires.

Figures 3 and 4 se rve t o identify
the location of the interco nnecting
wiring between the two boards. plus
co nnections to the external compo­
nents. Follow these illustrations. along
with t he schematic diagram. as you go.
Use flexible stranded wire for the
connections. Do not use solid wire; it
will break.

A battery clip may be salvaged
from an old nine-volt battery. Solder
a red and a black wire to the terml­
nals, no ting that the polarity will be
opposite to that of a batte ry. When
fin ished, plug the clip on to a new bat­
tery and use a DC voltmeter to verify
that the red wire is positive and the

may appear as dull blobs of solder.Any
solder joint wh ich is suspect should
be redone by removing the o ld solder
with desoldering braid. cleaning the
joint, and carefully applying new sol­
der. lt Is far easier to correct problems
at this stage rather than later on if you
discover that your altimeter does not
work.

---.
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Plein Books

substituted for metal fil m types where
specified.

Be very careful when handling the
pressure sensor. Note that pin I is
identified by a notch on one terminal.
and be sure to follow Figure 3 when
placing it into the board. To bend the
pins at a right angle. use two long nose
pliers. Do not bend the terminals
where they emerge from the housing:
to do so may damage the sensor.

DISPLAY BOARD

The display board will require
t hree jumper wires as de picted in
Table 2. Place these in the board fi rst,
using fl exible Insu lated #24 gauge
wire. Be sure to allow sufficient lead
length to allow t he wires to be routed
around UJ.

Handle the glass LCD module
ca refully to avoid breakage. Refer to
Figures 4 and S. which show how this
component should be placed into the
display PC board on the copper side.
Proper orientation is indicated by a
small boss at one end of the LCD
module.

When both printed circuit boards
are completed. examine each of them
very carefully for opens. short circuits
between closely spaced conductors.
and bad solder connections which

LEARN ABOUT PIC MICROCONTROLLERS

The altimeter circuitry co ntains
several I% precision metal film resis­
tors to ensure accuracy and stability.
Ordinary carbo n resistors are not
temperature stable and should not be

PicStics are like BASIC
Stamps" on steroids.
They have more speed,
more parallel 1/0. more
code and data space, and
more neat features like a
real-time clock. 12-bit
ADC. and 12-bit DAC.

•www.rrucr

Honey, I
shrunk the

COMPUTER!

I. Be sure the foil pattern is
clean. with no dirt. oil. or oxidation
present.

2. Place the chip in positio n so
t hat it is o riented properly and cen­
t ered o n the foil pattern with all ter­
minals directly ove r the eight copper
foil pads.

3. Gently solder just one corner
pin with a small. sharply pointed sol­
dering iron tip. Do not use toO much
heat or too much solder; to do so may
cause the foil patte rn to lift off the
board.

4. Examine each terminal of the
chip and verify that all are located
directly over the foil pads. Make any
adjustments. if necessary, o r remove
the chip and repeat steps 2 and 3.

S. When all terminals are proper­
ly posItioned. solder them in place.
Examine the chip for short circuits
between terminals. Correct if neces­
sary.

740 Fkrida central Pkwy" longwood. Fl 327SO

--=Micromlnt. '"=--

coppe r foil . wh ich is also indicated by
a small dot. Use the following proce­
dure:

display board co ntains the LCD. plus
the AiD converter. U3.The calibrating
adjustment potentiometer fo r UJ is
also located on the display board.

The two boards have bee n
designed so that they may be stacked
upon each other. with su itable spacers
and hardware. to produce a compact
asse mbly that can be placed into a
small enclosure. See Figure 6.The top
of the enclosure will have a rectangu­
lar cutout to allow viewing the display.
T he only operating controls are
power switch Sl , and Bare Set pote n­
tio meter R9.

Full sue layouts of the printed
wiring of the two boards are illustrat­
ed in Figures I and 2. A source for
etched and drilled boards is give n in
the parts list. Alternatively. the circ uit
is not critical and may be hardwired
on a perfbcerd. using good construc­
tion techniques.

Figures J and -4 illustrate the
parts placement of the boards as seen
from the top or co mponent side.
Refer to these illustrations to ensure
that all polarized components such as
solid-state devices are properly o ri­
ented.Just one part placed backwards
in the circuit will render t he altimeter
inoperative and may cause damage to
one or more components.

It is recommended that sockets
be used for U3 and the display mod­
ule. A socket for the display may be
fabricated by cutting a 40 pin IC sock­
et In half lengthwise.The use of sock­
ets is well worth the slight additio nal
cost and will permit ease of service
and troubleshooting should it become
necessary. It is very difficult to remove
a multipin component soldered into a
PC board without damaging the com­
ponent or board wiring.

Note:As indicated in Figure -4. the
LCD module is mounted on the cop­
per side of the board. Pin I of the fo il
pattern for the display is indicated by
a sma ll dot.

Do not insert the U3 o r the dis­
play into its board at this time. This
will be done later dUring checko ut of
the altimete r.

It is recommended that the first
component instalted on the analog
board be U2. a surface mounted chip.
The locatio n of U2 is depieted in
Figure 3. but note that this component
must be soldered to the copper side
of the board.To do this. first locate pin
I of the chip, which may be identified
by a small dot. Pin I o f the chip will be
located at the lower left-hand comer
when viewing the IC from the rep
side. with the legend facing you so you
can read it. Then locate pin I of the
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the fault.
Check the wiring between R9 and

the analog board. Measure the voltage
at the wiper of R9 to be sure it covers
a range of about 2.8 to 2.9 volts. Note:
Many potentiometers have notorious­
ly poor resistance to lerance; if neces­
sary, change the value o f R8 and/or
RIO to center the operating range of
the Bare Set adjustment potentiome­
ter so that the pot may be adjusted
for readings both above and below the
correct altitude.

USING THE A LTIMETER

As with all pneumatic altimeters,
the instrument must always be cor­
rected for the current barometric
pressure before starting out on an
excursion. The bese way to do this is
to learn the actual altiwde at your
home .T his can be do ne by visiting a
nearby airport on a day of steady
barometric conditions. and adjusting
R9 to o bta in the co rrect altitude
reading. T his information is available
from the control tower. O nce the
altitude reading is co r rectly set,
immediately come home and record
the altitude reading o btained there.
This will be yo ur reference altitude.

Before embarking on an excur­
sion, always reset R9 for the correct
reading at your home . Do no t read­
just it again unless you come to
another location whe re the altitude is
known, and the reading has changed
due to variations in weathe r co ndi­
tions.

Shou ld the d isplay reading
become erratic o r dim, replace the
battery. NV

PARTS LIST

SOURCES OF SUPPLY
Digi-Key: 1-800-344--45 39
Mouser: 1·800-346-6873
N ewark Electronics: 1-800-4-NEWARK

BI Nine-volt transistor radio battery
C I , C2, C4, C6, C8 0.1 uFd 50-volt ceramic disc cap;lcitor
C] 0.0 I uFd 50-volt ceramic disc tapilCitor
C5 0.22 uFd 50-volt cefilfTlic or myb.r capad tor
C7 100 pF 50-volt ceramic disc capacrtor
Display Digi-Key 153- 1005
Pressure Sensor Motorola. MPX2I00A, 15 PSJabsolute
U I AN78L05 five-volt regulittor
U2INAI26U Burr-Brown Instrumentation amplifier
U] ICL71 06CPl J·ln digitAJD converter
RI. R" lOOK 1% I /~ Wiltt metal film resistor
R2 10K cermet pot, PC mount
Rl IK 1% 11-4 watt metal Aim resistor
R5 I Megohm I'4 watt carbon resistor
R6 lOOK 1/4 watt carbon resis tor
R747K 11-4 watt carbon resistor
R8 200K 1% II.. Wiltt metal fi lm resistor
R9 10K potentiometer (see text)
RIO 274K I" I /~ Wiltt metal fiim resistor
RI I 590 ohm 1% 1/4 wart metal film resistor
5 I SPST slide or toggle switch
Mise: Ie sockets, battery clip, hook-up wire, hardware,
enclosure

Note:The following parts are available from A Caristi,
69 White Pond Ro ad,Waldwick, NJ 07463.

Set of two etched and drilled PC boards @ $19.75.
UI @ $3.00.U2 @ $12.75. U3 @ $12.75. pressure
senso r @ $29.75. Please add $ 5.00 postage/handling.

between 99 and 101 millivolts. with
pin 36 positive with respect to pin 35.
If you are no t able to o btain the cor­
rect reading. check the values of RI
through R'I, and check the orienta­
t ion of U3. O nce R2 is properly se t,
do no t readjust it again.

If the altimeter has been proper­
ly assembled and wired, you should
see a display that can be set to bo th
below and above the prevailing aln­
w de as the front panel Baro Adjust
pot, R9, is operated over its range.
Ver ify that all digits are property
fa nned. Clockwise rotation of the
knob should cause an Increase in alti­
tude reading. Maximum CON pest­
tion may result in a negative number.
If the rotation of the pot is back­
wards, simply swap the two outside
wires. No te: If the adjustment range
of R9 is not centered on the prevai ling
altitude. you may trim R8 and/o r R IO
juSt a percent or so as required.

Set R9 so that the display reads
approximately the co rrect altitude .
Ho lding the altimeter in a ho rizo ntal
pos ition. slowly ra ise it as high as pos­
sible and as low as possible while
watching the LCD.You should be able
to see the change in altitude, JUSt a few
feet, as shown by the display.This com­
pletes the test.

If the altimeter is not performing
as described. review the fo llOWing
paragraphs to locate and correct the
fault.

If the display is totally blank, U3 is
not functioning o r the display module
has been place d backwards into the
board. Check all components associat­
ed with U3. Check the waveform at
pin 2 1 of U3 with an oscillo scope to
verify the presence
of a squarewave
backplane signa l.
C heck the orienta­
tio n of both U3 and
the LCD module by
reviewing Figures 4
and 5. Make co rrec­
t ions if necessary.

If any of the en,
play digits are not
properly formed o r
the display is blank,
there may be a short
o r o pen circuit
between o ne o r
more of the co nnec­
t ions between U3
and the LCD. Any
improper digi t seg­
ment will lead you
directly to the fault if
yo u consult t he
schematic diagram to
see which connec­
t ion co ntrols that
segment. Check the
jumpe rs shown in
Table 2. Measure the
output vo ltage of U2
at pin 6 to verify that
it is about 2.85 volts.
C heck the analog and
display boards visual­
ly, and also with an
ohmmeter (wit h
powe r off) , to locate

C he ckout o f the a lt imeter
requires the use of a digital vo ltmeter
or YOM with a high input resistance.
The use of an oscilloscope should not
be necessary unless the circuit is
inopera tive due to fa ulty construe­
tion.

Before inserting a battery into
the clip, measure the resis tance
across the terminals of the clip with
S I set to the O N positio n. Normal
indicatio n is 50K o r mo re. Then
measure the resistance from pin 3 of
the sensor t o circu it common.
No rmal ind icati o n is about 1,200
o hms . If yo u obtain resistance read­
ings substantially lower than specified
above. there is most likely a short cir­
cuit o r incorrectly placed component
in o ne of the boards. Troubleshoot
the circuit and correct the fault
before proceeding.

Insert a fresh nine-volt alkaline
batte ry onto the clip. Tum power o n
and verify that the voltage at pin 3 of
the sensor - measured with respect
to circuit common - Is between
4.75 and 5.25 vo lts DC. Do not pro­
ceed with the checkout if you do not
o btain the proper vo ltage specified
above. Che ck the battery voltage
under load to be sure it is del ivering
at least +8 volts to the circuit. Check
the polarity of the battery and the
orientatio n of U I and U2. Check the
circuit boards fo r short circuits.Try a
new regulator Ie.

W hen you are satisfied that the
regulator is o perating properly, dis­
connect power. Insert U3 and the dis­
play module into the board, making
sure that proper orie ntatio n is
observed and all pins are seated firm­
ly in the sockets with no ne inadver­
tently bent unde r the body of the
component.

Set the Bare Adjust pot, R9, to
midposition. Apply power and care­
fully adjust R2 so that the voltage
betwee n pins 35 and 36 of U3 is

black one is negative.
Mount S I and R9 to any conven­

ie nt locatio n o n the enclosure. It is
recomme nded that R9 be a screw­
driver adjust po tentiometer so as to
avoid inadvertent adjustment.
Choosing a 10 turn pot for R9 allows
ease of precise adjustment.

Use insu lated stranded wire of
different colors to make the co nnec­
tions between the battery clip, pane l
co ntrols, and PC boards. Use the
schematic diagram as a guide.

W hen mo unt ing the dis play
board to the e nclosure after the
checkout procedure is completed,
use suitable length spacers to prevent
the LC D module from touching the
panel. No stress may be placed o n
this compo ne nt since it is construc t­
ed .o f glass and can easily fracwre.

W hen the altimeter is fully
assembled, examine the wiring very
carefully for proper connections. Do
not attempt the checkout procedure
unless you are satisfied that the
assembly and wiring are 100% correct.

CHECKOUT

8001183-2666
301f8.40..-54n
301/869-3680

O""~
Info
FAX

NEW
VIEWMASTER

4000
••••••••••••• •••• ••.., '"

•••• •••••/... 45 ...\
: :

\..... ....../
•••••••••• ••• •••••••." .

Dealers Wanted
Call Toll Free

1-866-814-6703

~
~ .The RF Connection

~ C 213 North Frederick Ave.
~ Suile 11NV
! Gaithersburg, MD USA

1-"=";":.1 20877

call for our other
cable products

http://www.thertc.comI

Complete Selection of MlloSpec Cou, RF
Connectors and Rel~.

UG-21B/U N Male for RG-213f214 $S.00
UG-2101U N Male for RG-2131214 S3.25

N Connectol1l lor 99131Aex14XlJ9OH

UG-21B1991 3 5600 Pins On l ~ ... ...$1.50
UG-21D/9913 $4 .oo ExlnGasket.....75

AmphenoI83-1SP-10SO Pl·2S9 $0.90
UG·l16/U Reducef RG-S9/ax . .25 or 51$1 .00
UG·175/U RedliCef RG-S81SSA .25 Of 51$1 .00
Silvef Teflon Pl-2591Gold Pin .
........................................... $1 .00 or 1OJS9.00

MrloSpec Cou Available (Tellon, PVC IIA)

New Product: Beldefl 9913F. 991 3 with
Higli Density PE Foam d~lectric. stranded
center colld and Ouoboncllll Jacket .
............... ...................... .8OIft or $76.00I100ll

Also NeVil: 9092, RGaX w~1i Type UJacket
Intro Price $23.0011 oon

Call for Specials of the Month

Full Une of Audio ConnectOfli for iccen,
Kenwood. and Yaesu

8 Pin Mike Female $2.SO
aPin Mik. Male Panel $2 SO
13 Pin OIN for K.nwood $2.75
8 Pin OIN for Icom $100
8 Pin DIN for Kenwood $1.50

Price. Do Not Include Shipping
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HF16-Meter Full-Featured Transceiver

~jAL'NCD
I

P o!ocelOd~ Meter mobl • trans­
celvers on the marketl Pe ect

for R!ltw. Or upgrading Ham w.h
pass the-new, lower 5WPM CW

General and Ext,. examsl

Reg. 5699.99

Model DX-70TD
IOO-wan HF/6·mercr transceiver with a detachable face. T his model gives you access to all H F

bands plus hot 6:\.1 D X openings and rept'3tcrs. Two VFOs, 100 memories. 38- tonc CTCSS.
Del ivers 100 watts SSB/C\X' and 40 watts AM o utput on HF plus 100 watts Fi\[ on 10M and 10

watts FM / SSB/ C\X' (4\'f A;\l) on 6J\1. V--U r. \'o;'ar ramy: one-year. Size: 2.25x7x9". \'''eight: 5.95 lbs) .
940-0827

What a Price!
SAVE $100

While supplies last!

R,''l''''':' FCC Arrullcur RaJio l.iccn"", uf ~rpr.,pria(: c1as~ depending on band!"""le. Sh'ppmg extra.

Reg. 589.95

95
Sa", S5 on N MO-T rpe lIobgnet Mount fur 2'meltt mubile an,,·nna. Strung
<)( l·puund pull. 941J·()211 1 Rev. 52'J,(HJ Sale S24.OO. Shipp,nK ema

C ushcraft Projec t Gold premium z-mere r mobile Ham antenna .
Heavy-grnde 0.14 1"-diameter stain less s teel whip meets aircraft

SPC1:s. Tilt-over feature for low-clearance area s. 49" high. Uses

N I\IO -l}pe mount, shown below. (1\.Ur. \'V'arrant)': five-year.
Size: 49".) Sh ipping: extra. 940-0276

HUGE Savings on 2·Meter Premium Project
Gold Antenna-Cushcraft's Bestl

NOW
ONLY $

Whll.,. auppll.,.. l . aU

• Built-in PC interface allows \'fi ndows 95/ DOS to log,
graph and smre meter measurements,

• DMM measures AC mlta~e up 10 IOOO\', DC
VUhagl' 10 iSO\', AC/DC current up to 20A and
resistance up to 4M!l Includes advanced features.

• (Includes: lest leads, spare 2A/2SnV fuse. 3,5" disk
with so flware, "p"raling manual. ~lfr. \" 'aTTan~': one­
}'<'ar hmi led. Size: 7.25" I .J.h 1.33" (l 1\\;D ). \,\'d)i;hr:
11.25 nz. ±2 0 7.. (including barteryf.) Uses 9V baner,.
(sold separately). Shipping extra.

950-022.') D R9 M It) F Serial Inte rface Cahlc S7.9'J

910-4092
Reg. $99,95

ONLY

95

SAVE $80
While supplies last!

Great gift! Auto/Manual Ranging Metex DMM with a
PC Interfacel

Only Ra.lioShack.com brings you incredible values such as thIS high-quali ty
DMM with a PC interface-it's ou r holiday offer to you! Merex Model

:'IE-l l . T his is an exceptional D~ll\l at an exceptional price! Look al these
fea tu res normally found on inslrumefl!s costing .wer $100:

®RadioShack.corn"

Order Today! Call Toll-Free 1-800-442-7221
You Must Supply Special Code To Receive These Super Deals.
Visit RadioShack.com and register onUne for great offers, coupons, specials and more!

RlIO'oShecl<.COtn maI<es no W8rranl'llS 01 .-.y land. e"P'8SS or ""phed. nckIOng any warranlY 01me~y or fitness lot 9 po.rtlCul8r IN'po6I! ."lh reQBfd to !he II'I<IfdIan<liSll See p8!}11 291 of 00' CDlalog lor ..... Mum polocy and """"
lerms and c:ooiditiolll 0I!'O'J' 0Ille<. 02000 RaOoShad<.com 101 r.ghla _rwd AIIllIoShacl< com aronollle l>allIe !of poctonaI or l)'PCIQ' 8P'OC8I tr\SICCUflIO(l$ ..u procIuet specJfca_ _ Includedo~. ,,'" subjBcl lOtNnge WIIh:M

1'lOllCe. Pnces 8hooM'l w" ea8I'l pr\09Il .. U.S. dolIllrs lIIId ¥'I sub,eo:ll0 <:tIango wtIllout """ce. SI'lipprog _1'I&r'dIng Iee6are e><tra, an:l ate subtecl to cnanoe ."Ihoul no<,ce. we _ hI ngt110 "mo,~_ "lo _ ..... pIMse
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PROCESS VINYL AND TAPE/CASSETTE
RECORDINGS BEFORE TRANSFER TO CD-R

Ganymede Test & Measurement announces the re lease
ofWave Corrector 20.Aimed at the home music

Dwight J ohnson
Booneville. MS

http:/ / www.ntia.doc.gov/ osmhome/ allochrl.html

TJ Byers
Q & A Editor

•••••••••one's bubble but, it really doesn't work. As a technician I :
have repaired a number of these devices and often the prob- :
len Is the infrared lED. Since the signals picked up by the :

•
AM radio are the encoder hannonics you will get the signal :

•even if the transmitter doesn't work because the LED is bad. :
The easiest way to test the remote is to buy an infrared :

phototransistor from Radio Shack (part # 276-145) for 99 :
•cents and connect its negative lead (emiUer) to the negat ive :
•lead of your ohmmeter and its positive lead (collector) to the :

ohmmeter posilive lead. When infrared light hits the photo- :
transistor, the ohmmeter shows a drop in resistance of sev- :

•
era! thousand ohms because the transistor begins to con- :

•duct. Enclose the transistor in the tip of an old felt tip mark- :
er case so light other than that from the remote is shielded. :
It works great on every ohmmeter I have tried it with. With :

•a meter which has an analog bar display (such as the Auke :
66) you can see the remote output code pulse.

Joe S loop
Ararat, VA

Since several comments and previous tech questions
have concerned various frequency allocations in the US,
here's a link to a site where the good old US govt. has a
chart for viewing. or where you can buy one for only $6.00,
if you want to hang one on your wal l.

Response [rom TJ Byers:
Yes, a lot 01 readers caught this error. The answer Is

1.59 ohms per 1,000 feet , not per loot . I will haue a cor­
rection in the Jan . '0 1 column .

8U1 Johnston
via Internet

Dear Nuts & Volts:
The answer given to the question entitled ~Are you

Reeling in the Feet?" in the "Electronics Q & A" column
(page 27, Nov. 2000 issue) is grossly in error.

Pure copper #12 AWG wire has a resistance of
0 .00162 ohms per foot - about a thousand times less than
the 1.67 ohms per foot stated in the article.

Although there are many types of stainless steel. on the
average they exhibit a resistance of about 0.0606 ohms per
foot - more than a thousand times less than the 76.98
ohms per foot stated in the article.

IIl!wsB1b!s

The portable programmer that uses the pri nte r port
of your P C instead of a inte rna l ca rd. Ea sy to use
softwa re that prog ra ms E(E)prom , Fla sh & Dallas
Ram. 27(C)128(C)/28F/29F/29CXXXX & 25XX

serie s from 16K to 8 Me ga bit with a 32 pin socket
Adapters available for P ic , MC U's B74X, B75X, 40­
P in X 16 & Serial Eprom's , P LCC , 5-Gang , 82/74

Prom's a nd Eprom Emula tor to 32K X B.
Only $129.95

Same Name. Addre s s & P h one Nu mbe r for 16 y e a rs. .. .
Now ian't that Ama zing .,

Dear Nuts and Volts:
I read Bob's hint about using an AM radio to test an

infrared remote in the November issue. Not to burst any-

Richa rd W. Raws
Oswego.IL

Intronics, Inc.
Box 13723'612 Newton St.
Edwardsville. KS 66113 Add $5.00 COD
Tel. (9 13) 422-2094 Add $4.00 Shipping

Fax {9 13} 441-1623 Visa I Mastar C h a r a I Arnex

16 D£ef:__ 2000j N lI ts & Volts stagaztne

Dear Nuts & Volts:
Regarding the "Solar-Powered Digit.al Barometer" in the

Oct. 2000 issue.
A serious flaw appears to be that it would read correctly

only near sea level.
Mechanical barometers are provided with an adjustment

screw (electronic ones need an analogous circuit) to compen­
sate for the altitude of the site. Often about 1ft of Hg per
1.000 ft . above sea level. It is this "corrected" value report­
ed by the news and weather meteorologists.

Charles D. GeUker
Uberty. MQ

Dear Nuts & Volts:
Last month in my article "R5-232 on a Breadboard,~

15V LED was listed in the Parts Ust, page 47. It should
have been one 5V not l SV.

Dear Nuts & Volts:
I had just about given up hope of getting an answer to

my question in the August issue about my Rustrak chart
recorder. Then I opened the November issue and found not
one answer but three!

Sincere thanks to Mr. Calabrese , Mr. Heck, and Mr.
Mills for taking the time to write such clear and detailed
answers, and to Nuts & Volts for devoting more than half of
one of your oversized pages to publishing them.

There might be other magazines that would do this, but
I haven't heard of them. I very much doubt they have sub­
scribers as willing to be as helpful as yours and I'm very
pleased to be among them.

Thanks again 10 all of you.

AI Williams

'.

I
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PicBasic Compiler . 599.95
PicBasic Pro Compiler . 5249.95

PICmicros & BASIC

PICProto
Prototyping Boards

GC I il ",urd quic ker' Hi"b.qu.oltly
blo nk prolOl~l';n", ooanis rOT
PI("Jnicro,. Halds PICmicro.
5V ",g. ~ap,. OK;UolOT. DB9·25.
larll'" prolOaKo SS.95-Sl 9.95

Nrw! PIC X1
Experimenter!

Lab Board
A...,lllblcd _$ 199,95
Kil w;lh pans . $1 39.95
Bare PCB only_ 149,95

Now i~. " cn c.<in 10 program
the r...llnd po"tTflll Microchip ;"..i::'
PICm;';ro:><. The PicBa.;.; and
PicBa<io: Pro Con'p,lcr< con"crt
)OIlr En"lilh_li ko B,\SIC
prognnll 10 filcl lhal can be pUl
di",clly inl0 a PICmicro. Truc con,pilcn for
f..,c•• longeT p'OgTam. . BASIC $,.,np'" l 't1 ·
libr..ou , hT mid·l1In",e PlCl2C6h, 14C~I~

1 6C55~. 6••. 'M. 8.. 8'.,'h~ In<! hi",h-cnd
I7CI "" (Pic Basic Pr" only)

' BASIC Slmlp i, a rq;"t=d rndon...t 01 !'anona. Inc.

EPIC Plus PIC Programmer . 559.95
f'roltTalllS PIC 12(,5"". 67x.
14C"", . 16C505. 55• • 6"".
71.. R ~. 87, and 9 ~~

Opli"nal ZIF adapl<'n for
DIP. SOIC MQFP. PLIT.

Runs 01T 1"'0 9·"011NIl< or opl;"nal AC adap l~r ,

1.... I ~dn programming !I(Irtwar~ . lId ,"oc:mbler.

mif7d!3.,njintlCrinf~ @na
.. Ilc>. 7532 C<icnclo~ co ecsea iiJ!
...... (7") 520-6323 (7181 UOon e7l.. • •
..... http://,,,,,w.mebbs.com · J
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new devices in very large volume. In
their highly competitive environ­
ment, every opportunity for savings
is significant." Manuel Lynch,
t-ncrosemr vice president of
Marketing and Business
Development, points out that offer­
ing a breadth of power manage­
ment sol utions haVing unique desfgn
characteristics Is fundamental to
the company's new product devel­
opment strategy. "Now that power
management is Microsemi's largest
busi ness. we're focus ing more and
more on expanding this part of our
product portfolio through new and
enhanced process developments,
coupled with Microsemi's excep­
tional packaging capabllltles," Lynch
said. Assembly process enhance­
ments enabled Microsemi designers
to package its new LDO circuits in
a manner that provides superior
thermal characteristics, improved
o pe rating margin, as well as saving
space. Most importantly. the result­
ing five-p in S·Pak surface-mount
package is believed to be the most
robust in the industry. Microsemi's
new surface-mount regulator is
thin, measuring less than 2 mm tal­
land with a fo otprint of 9.S2 mm x
10.67 mm, which replaces twO reg­
ulators, saving 70 percent board
space compared to the TO-263,
which requires 10.67 mm x15.87
mm each.The 1.X8815 co sts $0.94
in OEM quantities of 1,000, provid­
ing a savings of mo re than 20 per­
cent over two conventio nal single­
circ uit LDOs, and an overall savings
of more than 30 percent, including
a reduction In external capacitors.
C o mpo nent reductio n also helps
custome rs to reduce COSts associat­
ed with parts inventory. assem bly
and testing o perations.

LXBBI S Key Features
- D ual channel po sitive-voltage

linear regulator
- C hoice of two fixed o utput or

one fixed /one adjustable output
- Each channel supplies up to

one amp independently
- Co nsu mes minimal ground

current and directs quies cent cur­
rent to the load

- On-chip trimming o f Internal
voltage reference: precise output,
typically ± I percent of speci fied
value

- Low d ropout voltage at full
output current (VDO less than
1.1 V typ @ IA)

- Independent thermal and cur­
rent limit protection

- Low tolerance line (0.2 per­
cent) and l oad (0.1 percent) regu­
lation

- Wide DC supply voltage. 4.0V
- 12.0V

- Loop stability Independent of
o utput capacito r type

- Low profile surface-mount
packaging

Additional info rmation and
technical data sheets can be found
on the company's Web site at

www.Microsemi.com

M lcroseml Corp. anno unced
that its Power Management

Divisio n has developed a new dual­
circuit low dropout regulator
(LDO ) for its line-up of power
management integrated circuits .
Designate d the l.X88 15 Series, the
device . w hich combines twO l-amp
regulato r circuits in a single pack­
age. is used to regulate power on
circuit boards of applications that
include: co mpute r peripheral
devices. battery cha rging circuits
and instrumentation. 'We work
closely with customer design
groups to identify ways to help
them meet their eve r-more­
demanding space and cost targets,"
said James J. Peterson, president o f
Microsemi's Power Management
busine ss. "ln this case. we Initiated
the dual LDO concept to serve a
major disk drive manufacturer ­
Seagatem - for a digital VCR appli­
catio n. 'They're already using the

DUAL CIRCUITS IN A
SINGLE SURFACE-MOUNT
PACKAGE SAVES SPACE,

LOWERS COST

drawings.With this program, you
can transform raster drawings into
vector format. Raster drawings can
be im po rted by scanning original
paper drawings.The target vector
format (DX F) is supported by most
C AD applications that use vector
graphics, such as AutoCAD, Corel
Draw and many others.

There are viewing tools like
zooming. scrolling and color selec­
t io n. RasterVect has:TWAIN sup­
port for importing from many scan­
ners; the ab il ity to automatically
recognize orthogonal and inclined
lines , as well as arches and circles;
and the ability to maintain the scale
of the initial paper drawing.
Baseervece ca n transform grey and
colored images into black-and­
white for subseque nt recognition;
can change a tum of the raster
image ; and can correct union points
o f lines, arches and circles. There is
also support for lines, arches and
circles alignment.

The list below summarizes the
process o f transformation of a
paper d rawing to a CAD draWing
using Rastervect:

- C reate a raster file by scan­
ning the paper drawing into
RasterVect using a scanner.

- Use RasterVect to convert
the raster file into a vector DXF
file .

- Import the DXF file into your
C AD program and edit the draw­
ing.

Designed to work on all
Windows platforms, vectorizer
Rastervect saves a lot of time. It's a
replacement for traditional tracing
and digitizing.

RaSterVec t 3.0 fo r W indows
costs $79.95(US) for a Single-user
lice nse . Network and site licenses
are available.

Web - www.rastervect.com

Other Features
Wave Corrector also automati­

cally finds track changes and assem­
bles separa te wave fil es represent­
Ing each track of an album.Tracks
can be easily split o r merged and
track boundaries can be manually
manipulated to suit the user's
requirements.

New in ve rs ion 2.0 are a range
of digital filters for the reductio n of
continuous no ise (e .g., hiss) and for
tonal correction of the original
recording.There are also new to o ls
for adjusting the volu me and chan­
nel balance and there is an
improved user interface.

CONVERT SCANNEO
PAPER ORAWINGS INTO
YOUR CAD-PROGRAM

Remove unwanted noise while
maintaining maximum fidelity

Wave Corrector takes a new
approach to audio restoratio n, giv­
ing the user much greater control
than has previo usly been available ,
The program uses a powerful click
concealment algorithm to generate
corrections for each individual vinyl
click. The computer-generated cor­
rections are based on the mus ical
conte nt surrounding each click to
e nsure the maximum fidelity to the
original sound.

Wave Corrector prov ides a
graphical overlay of the corrected
and unco rrecte d waveform s and
allows interactive adjustment and
auditioning of co rrectio ns. By these
means, even the most difficult cor­
rections can be manually refined to
the point of Inaudibility.

R aste rVect Softwa re has
released vectorlzer RasterVect

3.0 for Windows, a program that
lets users quickly convert uned­
itable scanned paper drawings into
accurate vector files for editing in
any CAD program.

RasterVect is a useful program
for those who work with scanned

lover and the professional archivist,
Wave Corrector is a true WYSI·
WYG audio restoration application
that automatically removes clicks
and hiss from vinyl and tape/cas­
sette recordings. It also divides
album files into separate C D track
flies.

Availability &
Further Information

Wave Corrector runs o n the
Windows 95198JNTI2000 platforms
and can be downloaded from the
Wave Corrector website at
www.ganymede.hemscott-netl
wavecor.htnl. Single use r licences
co st just UK£28 or US$45.
Registrations can be proce sse d
o nline at the same location. Until it
is registe red. the program runs in
demo mode and limits processing
to the firs t twO minutes of a
recording and o nly allows the first
track of an album to be saved.



We accept Visa, Att tl . N d G k
Mastercard, AmEx, en Ion. er 5- ee 5 Fax: 31 8-424-9771

and Discover To Order Call 1-800-227-3971 www.shrevesystems.com

Upgrade Your Old Mac!
LOGIC BOARD BLOWOUT! ~~ FLOPPY DRIVE BLOWOUT!

STARTING AT ~ - STARTING AT
, ,PART# ,

)661-0474

• •
Ouadra 610/660 to PM 6100 ONLY $99 1.44 SuperDrives NO EXCHANGE REQUIRED!
Quadra 650 to PM 7100/66 ONLY $149

Be sure to check us out on the web at http://www.shrevesystems.comforthebestprlces onVlntage Mac g""ea"",::1=-_
T' +.; .O, I' . · f e m1 l~] .
\.. I · M
~ " •• " , . I •• .•,.r, : . .. .. . . ~
.. # - . • • • •

ONLY $1

ONLY $1

Global Village
GoId Internal Modem

14,4 (om Slot

Global Village
Bronze

External Modem
2400 Bpsl9600 Fax

ONLY....$99 30 Day

Warranty

H.P. 17" fixed res 640 X 480

ONLY....$99 30 Day

Warranty

16" Rasterops fixed 832 X 624

ONLY....$99 30 Day

Warranty

H .P. 17" fixed res 832 X 72419"-21" fixed res 1024 X 768

ONLY... .$49 as is

13"-14" fixed res 640 X 480

ONLY....$25 as is

15" Radius Pivot

ONLY....$25 as is

Apple r otor
Composit e Display
Great for Surveillance
Refurbished $69

PAS 16 Audio CMS Tower SCSI Case
Spectr um Holds 4 5 .25 SCSI full ht. drives

16 6it Sound Edit ing $79
Card ONLY$19

RAM
1 M6 30 Pin 4 For $1
4 M6 72 Pin 2 For $5

Apple II 256K Memory
Expansion Kit
HM51 256P-l0 ONLY $1

scellaneous
Apple 8 bllVldeo (ard 519
LaserWrlte r liNT Sl99
Apple ADS Keyboard $19
1.44Super Drive 519
Clone ADS Mousel! 519
Qulcktake 100Camera $99
Bemoull90 MB EXT 510
44MB SyQuesl Exl 510
88MB SyQuesl Ext 51919

Membrane
Track Pad for
laplop $2

Apple
Remote
Control

$5 EACH

$3

$19

PDAGenulne
Leather Carry
Case
Let you r palm
pilot lead t he life
of luxu ry!$5

Curtis AD6 Track 6all

, , " ..'.
\ r

Drive Lock Security System for
Portable Computers-protects your
data if lost or stolen!

ONLY $5

Peltier
Junction

with heat slnk,,)'I0rks on SV &12V
1 3/10l" 1 3/16;

$10 each or 3 for $25
$25 ml 'mum Shreve Systems Returns subject to a 15% restocking fee.

tnt 1200 Md~ hi'lU !i t Prices are subject to change without notice. We accept Visa.
order Shreveport, La 71101 Masterca rd. Am Ex, DIscover
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er; that RI affects the circ uit's cur­
rent consumptio n. since pin 7 Is
effectively grounded during half of
each cycle. Also note that the wave­
form's duty cycle o r mark-space

ratio can be varied by suitable choice
of the RI and R2 ratio s.

by Ray Marston

Note:
V..c • Voltage compar.alQ(

~Co_

(5J voltage

Ground~

.,
5k0

C1,..,

. 2

75k

~J"Tal:+5to.l5V IVcc)

.,
To Pin 8 1kO 8 •
~ 'y--+ 213 V

ce7 C1 I • I
.2 ' , ,

'2 555

L
75k a - ---.!. - -~-lI3Vcc

8
1< T .,

Out IfR2"''''R1 :
To Pin 1 t~l C2 5 ,

1100.71l: Cl 1l:R2,.., ,.., t2 :=: O.h Cl x R2

nnW T lQ: 0.7 x Cl x R2

f lQ: 0 .72
C1 Il: R2

Figure 1. Circuit and waveforms of a basic tkHz 555 astable
multlvlbrator, with optional RA suppression via C3.

.,
l kO

nnw
Figure 2. Functional block diagram (within the double lines)

of the 555 timer IC, with external connections for use as a
basic 1kHz astable multlvlbrator.

developed o n pin 3 and a no n-linear
triangle wavefonn appears ac ross
C I; Figure 3 shows the consequent
relationship between frequency and
the C I-R2 values. In practice. the RI
and R2 values can be varied from
IkO to many megohms; no te , bcwev-

.510 .15V

C2 5 1,..,

.,
' kO 18 41

R2 7

'Ok
•

'2 555.V' ,
' OOk 8

~C,

I''''

Figure 3.
Relationship
between Ct.
R2, and 555

astable
frequency
when R2 Is

large relative
to Rt.

tlcnal block d iagram of Figure 2.
When power is fi rst applied to

this circuit C I starts to charge expo­
nentially via R r-R2 until eventually
the C I voltage rises to 2/3Vee- at
which po int DISCHARGE pin 7
switches low and Sta rts to discharge
C I exponentially via R2 until eventu­
ally the C I voltage falls to 1/3V" .
and TRIGGER pin 2 is activated, thus
initiat ing a who le new timing
sequence. which repeats ad infinitum.
with CI altem ately charging towards
2/3Veevia RI-R2 and discha rging
towa rds 1/3 Vcc via R2 o nly.

No te that if R2 is very large rel­
ative to RI the operating frequency
is set by R2 and C I, and an almost
symmetrical squarewave output is

nnW
Figure 4. Variable-frequency

(650Hz-7.2kHz)
squareweve generator).

The eight-pin bipola r 555 rc
can be used as a free-running astable
multivibrato r by wiring it in the basic
configuration of Figure I . with TRIG­
GER pin 2 shorted to the pin 6
THRESHOLD te rminal, and timing
res istor R2 wired between pin 6 and
DISC HARGE pin 7,To understand
the circuit operation. relate the fol­
lowing explanation to the 555 fune-

555 ASTABLE
OPERATION

In th is '555 timer IC'
app lication article, Ray
Marston shows w ay s
of using th e Ie in a
variety of astab le
w aveform generator
circuits.

••he '555 time r' is a popu­
lar and versatile bipolar
Ie that is specifically
designed to generate
accurate and stable C·R

- defined timing periods, for use in
a variety of mcnc stable 'one-shot'
pulse generato r and astable square­
wave generator applications.This
ar ticle shows practical ways of using
the Ie in a variety of useful astable
multivibratcr o r squarewave genera­
tor applications.
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MARK·SPACE CONTROL

Figure 4 snows how the operat­
ing frequency can be made variable
by replacing R2 with a se ries-wired
fixed and a variable res istor.W ith the
component values shown. the fre­
quency can be varied fro m about
650Hz to 7.2kHz via RVI : the fre­
quency span can be further increased
by selecting alternative values of C I.

LCR Meters

•
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variable from •
Cl 1 7lJS to 750pS. 1C,
lOn

l On

A 'PRECISIO N' ASTABLE

Note from the description of
basic astable operation that in the
initial half-cycle of o peration. C I
charges from zero to 2/3 Vee- but that
in all subsequent half-cycles it either
discharges from 213 Vce to 1/3 Vcc or
charge s from 1/3 Vcc to 213 V,.; the
initial half-cycle of astable operation
thus has a lo nger period than all sub-

•sequent half-cycles.
In some special applications. this

large period discrepancy may cause
problems: they can be ove rcome by
adding an external voltage divide r
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and diode to bias C I to sJighdy
below 1/3V(l; (rather than to zero
volts) at the moment of switch-on, as
shown in Figure 9. Here. RI rapidly

charges C I to 1/3V« via D I at initial
switch-on. but all C I charging is sub.
sequen dy controlled by R3 andlo r
R4 only.

ASTABLE GATING

The 555 astable can be gated o n

and off, via either a switch or an
electronic signal, in several waY!. O ne
way is via the pin 4 RESET terminal,
and Figures 10 and II show ways of

+5 to +15V +5 to +15V

., . 3
2102 lkO 8 •8 •

7

• C3 •• 555555 '''' 75k r'2 33
0' 8

Out 1N<t148 0uI

~f
1 '2 Cl

~f
1

1kl .7On lOn

rN IN

e version of the Figure 9. 'Precision' low.frequency
trcutt. (20Hz) astable.

+5 to +1SV

., . 3
l kO 8 "" I P8' I

l;- I do"'" I7 nn
' 2 r-r- 555754< 2 3, ~

0uI

f,: C2 s ,
P8 19 1, On , On Figure 11. Ga ted 1kHz astab le

n'nrN
with 'p ress-to-t u rn-off' o peration.

1

7

2

•

Iv
e

+5 to +1SV.,
lid) .,

'2 lid)

8 ''''RV, •
'OOk 7 0 ' 02

0' 1N4148 1N4148':
'21N4148 ,'" ,. 555
02 3 RVI lOOk
1N4148 8

Out Cl
Cl C2 s 1 IOn
IOn ,On

n'nrN
Figure 8. Alternat

Figure 7. 1.2kHz astable multi FIgure 7
with duty cycle variable from 1 to 99

percent.

+5 lo +15VNo:J P81 P81 P81., -" ,."'" .. ,Tn
Ip8 1

.. ' t
l id) 8 L _ _ L _ L. ~ -

,
- - 2l3VCC, , , ,

7 Ie Cl '
, , , ,

- 113 vee, ;- ,-,- I , I T
' 2 ,. 555

, , , I I I , ,
754< , , , , , , , rN

3 , , • , , , , ,
-- -- Vee- -8

0uI 0uI
Cl C2 s 1 .3
'On ,On ",. - '- '- rN

n'nrN Figure 10. Gated 1kHz astable with
' press-t o-t u rn-on' operation .
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Figure 15.
Method of
applying

AC<oupled
FM or PPM
to the 555

astable.
'Space' pul,e wldIt. co~tant

Q~

3
555

01
11<0

7

02
75k S-

O

C1 C2 +1 5 1
l On 1~=F

+510 +15"

V1f1ff
- _1. _ L _1 __ 213V......

I I I I .....
I I • I I

C1 1 r 1 -.- •• - -113 Vcc
I I I I I I

I I I I I rN
~ I I I I I I vee

"'-'

L...

PB1 PB1 PB1
open eIoaed open

~'4 ~ '.-

"'-'

555

7O.
751< ..,

R3
1kO 8.

C1 C2 5 1

lOn 10n

+510 +15" {Vccl

01
221<

Note:
Ql ­
2N_

02

Fig ure 12. Alternative gated 1kHz astable with
' press-t o-t ur n-on' operation.

Modulation , . " rN
input

+5 10 +15V

+5 10 +1511

03
' 700

01
11<0

I
Is .. I

Figure 14. 'Precision' version of the Figure 12 circuit.

+9tO+15V {Vcd

0 2 O.
2k2 1kO 0 •0 1

22k
00 7

03 0 1 751< ..,- 555l kO 1N4148 2 3

e
01 "'-'

I
~2N_ C1 C2 5 1

PBl IOn IOn

~ov

characte ristics).
Figure 12 shows another way of

gating the 555 astable. QI is normally
biased on via RI and thus acts like a
closed switch that (via R2) pulls the
CI-R4 junction low and stops the
astable operating. but when PB I is
closed, QI is turned off and the
astable operates in the normal way.

Note that when the astable Is
gated on, the initial half-cycle is again
far longer than all others. etc., and
that the pin 3 output terminal is high
when the astable is off.

Figure 13 shows the above circui t
modified to give 'press-to-tum-off'
operation by replacing Q I with a
push-button switeh.A digital signal can
be used to gate this circui t by wiring a
diode as shown and removing PSI,in
which case, the circuit will tum off

'm"lII

ov, 7

101< 02 555
3 '"

Figure 16. Method of
75k r-r a p plying DC-coupledAd,..,

frequency 0 FM or PPM to the

"'-'
555 astable.

o•
'[1:' 5 1

"OR IOn

gating the astable via this pin and a
push-bunon switch.The 555 action is
such that the astable is enabled if pin
4 is biased above a.TV, but is disabled
(with its output low) if pin 4 is pulled
below O.N by a current greater than
about 0.1mA (by grounding pin 4 via
10k or less).

Thus, Figure / 0 is normally gated
off by R3, but can be tu rned on by
d osing PB I,and Figure II is normally
on, but can be gated off by dosing
PB I; these circuits can also be gated
electronically via pin 4.

Note in Figure /0 that precise cir­
cuit waveforms are shown, and that
the duration of the initial half-cycle is
fa r longer than all others, and that C I
takes a fa irly long time to decay to
zero when the astable is fi rst gated off
again (the Figure II circuit has similar

....­
I

P81
clated

PB1 PB1 PB1
open CIOMd open

~I" ~.•
C~~ - - -- -l. 213 Vcc
C1 I I I

t- - 1- • - 113VCC
I I I I II I I

I I (l\II I I I I I

Out : I I I I I '; vee, ,, ,
IL.. L_ rN

Figure 13. Alternative
gated t kHz astable

with ' pre ss-to-turn-off'
operation ,

-+'
I

"'-'

3
555

I
10 .1

n'r7(l\1

C2 5 1

IOn

0 1
l kO

..,
e

02 7
, 51<"*"(see te~1)

03
101<

I P81
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when the gate signal is below 1/3 Vcc. selection of circuits of this type . rN

To complete this look at gating Figure , 7 shows an 800Hz
Figure 20. Warble-tone alarm-call generator simulates

tecbmques. Figure 14 shows the Figure monotone alarm-call generator dr- British police car siren.
/2 circuit modified to give 'precision' cuit that can be used with a SV to
operation. 15V supply and

Here.when PBI is open 01 is with any speaker 01 +12 10 +15V
saturated, so R2-RJ pulls the RS-C l Impedance: note ., I
Junction [0 just below If3 Vee via D I, that Rx is wired in H.03

., 1N4001
Fig ure 21 . "" I.

41 ~~ 'Ok I. ~
thus gating the astable off, but when series with the 'Walllng' SP~ I 02
PB1 is closed, 0 I rums off and D I is speaker. to give a ala rm r t BRO l N4001

reverse-biased via R2, and the astable total load imped- s imu lates .2 le2 .3 .5 r-:American 47kr"'i
le, f-

is thus free to operate. ance of 7S ohms 555 "" '00k 2 555pcttce car 3

Note that when PB I is first (to limit peak out-
.,

siren. •
Q'~

• ' 2OR
'" 03closed C I charges from an initial put currents to

2~value of almost If3 Vee- and the dura- 200mA). ,~' ~+5
1 5 1 ' N«lO'

''''' ro
.,

tion of the initial half-cycle is thus Available alarm >N3908 IOn 201

similar to all others. output power rmrN

FMAND PPM
•
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800Hz, and the modulation action is
such that its output tone starts at a
low frequency, rises for 3s to a peak
value, then fa lls back again for 3s,and
so on ad infinitum.

Finally, Figure 22 shows an alarm
that simulates the 'red alert' sound
used in Star Trek programs; this sound
starts at a low frequency, rises for
1.15s to a high tone, ceases fo r 0.35s,
and then repeats ad infinitum.

IC2 is a 1.5s non-symmetrical
astable that generates a fast rising. but
slowly falling sawtooth across C I; th is
waveform is buffered via Q I and used
(via R7) to freq uency modulate ICI,
making its frequency rise slowly during
the falling parts of the sawtooth , but
collapse rapidly during the ris ing part.

The rectangular pin 3 output of
IC2 gates ICI off via 02 during the
collapsing part of the signal, so only
the rising parts of the alarm signal are,
in fa ct. heard. NV

astables used to make a
pulsed-tone 800Hz alarm-can gen­
erator; ICI acts as the 800Hz gen­
erator, and is gated on and off
once per second via IC2 and D I.

Figure 20 shows a warble-tone
alarm-call generator that simulates
the sound of a British police car
siren. IC I Is again wired as an
alarm tone generator and IC2 as a
IHz astable but. in this case IC2
output is used to frequency modu­
late IC I via R5, the action being
such that ICt 's frequency al ter­
nates between 440Hz and 550Hz
at a IHz cyclic rate.
Figure 21 shows a 'wailing' alarm

that simulates an American police car
si ren.IC2 is a low-frequency (6s)
astable that generates a 'ramp' wave­
form that is buffered via QI and used
to frequency modulate tone generator
ICI via R6.

IC I has a mid-frequency of about

+1210 +15V02

voltage. and D I and C3 help Isolate
the 555 from this modulation; 02 and
03 clamp the inductive switching
spikes of the speaker and thus protect
oI from damage.This booster circuit
is also used in the alarm circuits of
Figures /9 to 22.

Figure 19 shows a pair of 555

Notes: 01 .. 1N"148; 0210 04 =1N4001

Figure 22. 'Red alert' s ire n simulates Star Trek alarm signal.
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5 , 7\ 5 1 o? 0
~~1 a~~ R'

C~T 2N3055
01 '"41, 1lk, 2N3906 2N_

nt70v

R
33l<

depends on the speaker impedance
and supply voltage values; l.e.. it is
7S0mW at 7SR at ISV. etc. Figure 18
shows how to boon the output
power of the above circuit to several
warts via QI.

Note that the resulting high out­
put currents may modulate the supply

mhz!
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Wh,willlhis mallIaolooBecome,ourPal?
You bring 8 b ig m a chine with you l e ss & le s s o ften b e c aus e it's a pain to
d rag a rou n d. Millions of PDA o wners a l ready kno w this . Unlike PDA 's
this Is d esktop power with 8 fra ction of the B IG lapto p Bulk & W eight.

RazorSharo, BRI6HT& EasNViewing
Comfortable TypIng IIII1rIJ Wrisl Bests

••-•Friends will be slopping by with their Music & Data CD's begging you to ma ke copies. The ease and ...
convenience ot me Dual CD & CD Recorder makes copying CD's easier than ever before . Jusl press :
a single button and walk away. That goes lor Floppies too, You'll tell your friends what this machine
does but they won' believe il. They'l l be coming by to sea it fo r themselves. They'll go back to their
whimpy mach ine and wish it d id half 01what yours does. It's all that and more, Fastest Computing
speed, Fastest Video Speed , Supports ALL Max imum Video Resolutions Ever Created. Yea rs from
now you'll lind il easy to upgrade evef)' single feature of this machine. The ooly Tower with a lighted lace.

OurCustDmers Callbact rtitII

'alle 'elliews!

SuperCompyter at a Desktop Price
ComlluZilla
Will Saue Your lite!

10,000 Viruses hit the Web each month. If you've already gotten hit, you know it lakes months to
undo the damage. Should your Hard Drive ever go down. YIKES I NOW, In minutes, you can
completely back up your ent ire drive. Infinitely laster than Zip drives. You can do it often. Now, rrs
easy. PLUS: For1he first lime ever, Removeableharddrivebaysallow you tousean unlimitednumber
01dmereot drives on your system. Change drives In seconds. Just pull em 001.

1171makelIOUMore POllular
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A - I'm not sure I can be of much help, but let me
give you the excuses as to why not.Yes, it is prob­

ably a SCSI port made for the Wang PC, which means
it' s very unlikely you'll find a driver for it even if you can
find an interface card. The problem of finding software
drivers fo r the lP4081 has inundated Ricoh so much
that they published a public response at www.ricoh­
red.com/supportJprinter/lp4081.htm. Here is an
excerpt from that message.

is protected by an APC surge supressorfor the AC line
and I'd like to protect the cable TV as well.

Tony Tanlay
via Internet

Thomas Bristol
Granada Hills. CA

A "Yes I have. but it will cost you more to build than
buy. Many manufacturers make co mbinatio n AC­

line/cable-TV surge protection devices, most of which
sell for under $20.00. I'm partial to the Curtis SP41 00.
which you can find for as cheap as $15.95 - plus it
come s with $ 50,000.00 of equipment warranty protec­
tion should the surge protector fail to do its job.

Sorry, But This Rlchoh Printer
Has No Parents

Dear l P4081 Owner,
The LP40BI has not been sold for almost 10 years

now and we are sorry to inform you, but we do no t
make drivers for this printer anymore.
Reason:

T he l P40BO. l P40BI. and PC6000 used a printer
language that was based on an extended Diablo 630
language which added additional graphics and down­
loadable fonts to the already existing daisy wheel print­
er language Diablo 630 ECS.

Although we tried, this language did not become a
standard and most of the LP40BIs were sold with at
least one emulation card, the "lase rJet Plus" emulation
being the most popular. Since then Ricoh has started
using, as almost everyone else. "hp-pcl5" compatibility.
Solution:

Your best bet is if you have either the HP-laser Jet
Plus emulation card (RI ljP), the Epso n FxBO emulation
(RI FBO). o r the IBM ProPrinte r emulation (RI PRO ).
T hen you should choose these drivers for usage with
your application. See previous informatio n above!

If you have older softwa re, you can choose a
Diablo 630 ECS driver for text only applicatio ns.

We also have a collection of o ld drivers for the
PC6000 on o ur House BBS. But this is limited to some
drivers fo r o lder Do s applications and a W in 3.0 driver.
"which does not work with 3.1 or Win 95".

Q "1have a Rico h lP4081 EX printer with a 50-p in
printer cable that I need to inte rface with my PC .

The SO-pin co nnector is similar to the one used o n
Apple computers, but I don't know if it's a SCSI inter­
face or not. Furthermore, I haven't been able to get any
information from Ricoh .Any info you can fu rnish would
be gready appreciated.
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To fi nd the correct value, simply locate the area
where yo ur inpu t voltage and output current intersect;
the value s are in uH.Whe n purchasing an inductor for
this chip, make sure it can handle the output current.

Surge Protection For CATV

The regulator comes in four fixed voltages (J.3v'
5V, 12V, and 15V), plus an adjustable version (1 .23V to
37V). and is capable of su pplying up to three amps of
output current. At 3.3 volts . the circuit is 75% efficient.
and 88% efficient at five volts. The 47k resistor and
0. 1uF capacitor combination provides soft-Start for the
regulator. Essentially, the o utput voltage gradually
increases to fu ll-output voltage, preventing heavy surge
currents from rushing through the load on startup.

T he only critical component is the inductor, which
must match the input voltage. o utput voltage. and out­
pu t current. He re is the inductor selectio n chart for the
LM2S76-S.0 (five volts fixed output) .

lM2576-3.J

With T] Byers

Sw *tch lng l.] ..Volt Voltage Regulator

9
.I have a Radio5hack fluorescent lamp that
works off three volts at 1.5 amps. I have a 13

VD • two-amp wall adapter that I'd like to use to
power the lamp.What is the most efficient way to bring
the transformer down to three volts! I prefer a method
which doesn't waste power or produce excessive heat

Sumeth Kongsuwan
\iia Intemet

Q "Do yo u have a schematic diagram fo r a surge
suppression circuit that can protect the cable TV

input from lightning strikes, voltage surges, etc.! MyTV

A -The best design for a power supply of this type
should be based on a step-down voltage regulator.

like the LM2576 from National Semiconductor:

The response to my high.

pass and notch filters in

last month's column was

ments and websites that

•

overwhelming. so this

month J've added instru-

Wha~'s Up:

generator, and three bipo­

lar power supplies.There's

also a 3.3V switching sup­

ply and a coaxial "bias-tee"

power supply.

In this cotumn, I answer

questions about all
aspects of electronics,

including computer
hardware, software, cir­

cuits, electron ic theory,
troubleshooting, and

anything etse of in terest
to th e hobbyisl.

Feel free to participate
with y our questions, as
w ell as com men ts and

suggestions.
You can reach me at:
TJBYERS@aol.com
or by snail ma il at

Nuts & Vo lts MagaZine,
430 Princeland Ct.,
Corona, CA 92879.

take the concept o ne step

further. Specifically. a sensi­

tive AC voltmeter, sinewave
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Go Wireless Wifh Our Modules

c rowa ve .com ) and Mini-Circuits ( 1.8 00-654.7949; http://www.minicir
cuit s.com/znbt-60- 1w.pdf). Prices range from $35.00 to $100.00.
Fortunate ly. they're cheap and easy to build, as shown below.

The 0.1 capacito r blocks the DC voltage but allows the RF to pass,
whereas the two cho kes block the RF signal.and allow the DC to pass. Use
po int-to-po int wiring, keeping the leads as short as possible. and enclose the
circui t inside a metal box to prevent EM I/RFI lruerefereoce.A gutted CATV
splitter makes an excellent enclosure.

W,lte in 29 o n Auller Servl "e Ca'lI .
lN34A (6 pLac'u)

O-IJnA

I"""OE I
9, 29, 9,

100 1~ 10'10

RANGE
10 mV
100 mV
I V
10V

1il
1
2
3
4

100'
1M

1M"

-< PROBE r •
TL082

-'--
loo'i~ -

- -

J He re's a simple circuit that can be constructed for unde r $20.00.The
voltmeter is essentially a precis ion rectifie r built around a TLOa2 o p­

amp. (Actually, any 74 l-w pe o p-amp will work; it's not criticaL) The gain of the
ampl ifier is set by the value of the feedback resistors, which are selected via
5 I.The out put is rectified by the IN34A german ium diod es and sent to the
analog panel meter.

This circuit has a flat freq ue ncy response from a Hz to 50 kHz on the 10
mV range.The lower freque ncy limit is 0.1 Hz on the higher ranges . Input
impedance is on e megohm, and the accuracy of the instrument is directly
related to the tolerance of the resistors, which should be I% or better.

I'm trying to measure AC audio signals in the 30 millivolt (mY) range ,
~ but my DMM isn't sensitive enough. Do you have a circuit for a senst­

uve AC voltmeter o r know of an ine xpensive test instrument that will meet
my needs!

Sensitive AC Voltmeter

Earl Smilh
\'la Inlernel

It's impo rtant that you use a shielded test probe to prevent stray AC hum
from affecting the signal under test. Such probes are popularly used with oscil­
loscopes and are readily available, o r you can make your own using a six-foot
length of coax cable and a BNC connector.

Sending DC Volts Through Coax

BBS +49 ( 0) 2 11 6546 - 341 I 342.
It might be possible to use these for your LP408 I also, however, most

older applications already had an lP408 I or LP4080 driver included with the
application.

Again. we are sorry and hope that you have one of the emulation cards.
Best Regards,
printer-support@ricoh-red,com

EItH.~t.·O..h: )S Q & A

+12V

() I am loo king for a way to send nine vo lts DC down an RG-S9 coaxial
-=- cable to power a CCTV came ra. I have seen it do ne with mast mo unt­

ed TV preamplifiers, but sho rt of buying a VHF/UHF boost amplifi er and
reverse engineering it, I do n't know how to mix RF and DC - o r how to
separate them at th e camera.

BLMartin
\'ia Internet

Simple Sinewave Generator

r ) I've been expe rimenting with the hum filters you described in the
~ ..J Nov. 2000 column, and find them to work as advertised. Now I'd like to

take my experi ments fa rthe r and investigate other types of filters . But to do
so, I need a variable frequency sinewave generator. Do you have a Simple one
that won't COSt me an arm and a leg to buildl

J What you need is a device called a "bias tee." This passive device per-
r _ mits the mixing of RF and DC voltage witho ut affeCti ng the quality of
either. Bias tees are comme rcially available from several so urces, including
Do w n East Microwave Inc. (908-996-3584; http://www.downeastmi

G. Phillips
\'ia Inlernel

I'm glad to hear that you're interested in playing with filters . Pers onally,
r- _ I fi nd them both interesting and frustrating (far tee many variables) -

Nuts 6 Vults .Hagazi ' le/Movu 18u 2000 27
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Suspect: A CMOS Ringer

g .The circui t you describe in your Jul. 2000 column is just what I need
to mo nitor my RV wate r supply - if I could make it wo rk! I have

brea boarded this th ing six or eight times using RadioShack LM339s, resisto rs.
and LEOs. I have even switched com parator :t: leads, all to no evan. I'm getting
powe r from a metered regulated power supply, so that can't be the problem.
Is there an error in the published circuit o r am I missing something!

p, J. Hicks
vJa Inlernet

. I N.'N

T his bench power supply provides bipolar 12 volts at up to IA. Mo reove r,
the de sign is easily modified to acco mmo date other bipolar voltages and cur­
rents. Fo r example, replacing the 7812 and 79 12 with a 78 I5 and 79 15.
respectively, creates a + 15V1· 15V power supply, agai n at IA. Unlike the switch­
ing power supply in "Switch ing 3.3-VoltVoltage Regulator," the regulators need
a heatsink. lf you r experiments tend towa rd one and two cp-amp designs. t.e.,
no high-power output devices, replacing the 7812 and 79 12 with their low­
powe r 78L I2 and 79LI2 counterparts will provide tighter regulatio n - and
dissipate less heat - whe n the output current is less than 100 mA.

.. . Over the past years, I've built this circuit many times with never a
""problem. So I we nt to RadioShack. bought their parts, and guess what? It
didn't work. I've had this happen before using RadioShack parts, and it's not
because their parts are defect ive. It's because RadioShack often sells a CMOS
equivalent of a popular part. most notably is the Texas Inst rument CMOS ver­
sio n of the 555 timer, and they aren't the same as the ir TTL equivalents. First
and foremost, the input impedances are MUCH higher. Consequently, the sen­
sor inputs act like a radio antenna, picking up signals from hither and yo n.The
solution is to add a pull-down resistor, as shown in the circuit below.

,J, '" .. .n .n

s • , 6 ILEVELI
7 2

, ~ B K1"""
Lf36'•

HI' - ..to " tt

-l"I'" "" ~ 4 7k
sr

~~ ~
ea

-l - -- -

T"'" Tcoza
-

yet indispensable.W hich is why a good signal generator and a sensitive AC
voltmeter can take a lo t o f the pain out of the design process.The AC vo lt­
m.eter is described in the answer above ("Sensitive AC Voltmeter") and t he sig­
nal generator is shown below.

-5V

Instead of reinventing the whee l. and possibly introducing glitches in the
test equipment, I use d a ve nerable and very stable fu nction generator chip
available from Jameco Electronics ( 1-8 00-83 1-4 24 2; www.jame c o.co m ).
Basically. it's a squarewave rnufuvibratcr with internal shaping circuits to gen­
erate sawto oth and srnewave outputs.T he output frequency is co nt rolled by
the voltage on pins 7 and 8, which is adjustable via the FREQ potentiometer,
and the timing capacitor on pin 10. Using the values indicated, the freq uency is
adjustable from 20 Hz to 20 kHz and 10 kHz to 100 kHz.
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_ Do yo u know of a simple 40-kHz amplifier circuit - preferably o ne
Ie? I'd like to extend the range of my robot's detectors.

FROM
DRlVER

CIRCUIT

Supercharge That Bot Link

(Reader's response: "Your suggestion solved the problem.Thanks a lot; I appreci­
ate all your trouble and interest in solving the mystery. Regards, PJH')

Wally Good
vJa Internet

The LED is behind the fi lte r lens and the current limiting resistor will be
in series with o ne of the LED's leads, as shown above.

A . I assume you 're using an IR receiver module, like the RadioShack 236­
~ 137. and feeding its output to a PIC o r BASIC Stamp chip. In whic h case
a 40·kHz amp won't help because the output is TTL logic.To increase the
o perating range, you have to up the light output from the IR transmitter. If
you're l1'Sing a handheld remote. you need to open the case and locate the
LED dio de and its series resistor. One or both have to be upgraded.

R 33 ohms
-----'Vv'>o- 'VV'~_ -

I____1... 276-143

UPGRADED
IR OUTP UT

c"""""

N

N

~tA. 2OOV~ 36VCT 761 2

"oVAC=3I_ ~~
.,

, OU
• co.
~ 2200f 0·"1 TO ',

1 m 1 ~- - - -- - - -
7912 -,

2M _ 1NCOo~h 11J' 0
For . 15'/i- 15V output replacethe 2200f

1m 11 1 1"regulators with LM7815and LM7915
- - - - -- - - - -

9
.Many of the circuits I fin d of interest require a + 12V and a -12V
power supply, especially those using o p-amps. Do you have a power

supp y circuit that will let me experiment with these designsr .
George Simon

vJa Internet

Audio Design With O pamps
http://www.sound.au.co m/dwo pa2.htm

~ RANGE
I 20 Hz to 20kHz
2 10 kHz to 100 kHz

The output is buffered through an LF351 op-amp. and the o utput voltage
is adjustable via the LEVEL contro l. I opted to use a bipolar power source so
that the wavefo rm moves symmetrically above and below ground. instead of
an offset vo ltage that woul d be present with a single-ended power so urce.A
suitable power sup ply can be built using the circuit shown in the answer
be low. "Simple Bipolar Power Supply." Re place the 78 12 and 7912 with 78L05
and 79L05, respectively, and lowe r the input voltage to 12 volts using a
RadioShack 273- 1366 power transfo rmer. Fo r more informa tion on filters.
the ir design, and applications, check o ut the following sources:

Active Filter Cookbook, Don Lancast e r
http://www. amazon.com

Simple Bipolar Power Supply

• _ Altho ugh the industry is migrating to single-source cp-amps like the
I:" LM324. these chips won't work for all applications - particularly in cir­
cuits where C MR (co mmon-mo de rejectio n) is critical. He re's a simple circuit
that you can throw together fo r abo ut $30.00.
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MAILBAG

Mr. Byers.
I am in the design stages of building a high-current; PWM DC-motor

speed controller. I noticed In your Sept. 2000 column a circuit similar to the
one that I had in mind. It seems to me that there may be a problem with the
circuit that you printed. Maybe I am wrong. but should there be a IK resistor
between pins 7 and 8 of the NE555 timer? I'm not an electronics engineer.
just a hobbyist, 4O-year ham radio licensee. and 51 years young.Would you
please explain how this circuit will work as printed~ I'd appreciate it.

Alan Schneiderman
Chancellor, SO

Response:
Welt the I Ie. resistor is simply a current limiter. If the wiper of the IM pot were

wrned all the way up (to the pin 8 position) the only device between the +12-voft
source and the timing capacitor is 0 IN4148 steering diode. which has a current
rating of 100 rnAWithout the resistor, the surge current could destroy the diode.The
drcuit is a classic PWM (pulse-width modulated) mu/tivibrator where rhe frequency
remains stobie while rhe duty cycle is variable (rom about 3% to 97%;you've seen
me use rhis design far DC light dimmers, too. Focus on rhe 1M potAs the w;per
goes toward pin 8 (+ f 2V), it ookes less time to charge the O. f uF capodtor, but
more time for it to discharge rhrough pin 7. Moving the wiper to the other extreme
reverses the scenario. where the charging time is long and the discharge time is
short Midway. the duty cycle is 50%.

Mr. Byers,
I was loo king through some o ld Nuts & Volts issues. In the spring of 1999,

you answered a question about telephone ring generators. Have you seen the
Black Magic lBMR 12r It's a little overpriced, but it works fine . [amecc
Electronics sells it for $24.95, stock no. 145816. 1have used one and it works
fine and draws very little input current. It's a little black box, poned. with four
wires sticking out. I bought mine when All Electronics had them o n close-out
for $5.00. I should have bought one or two more and done a little reverse
engineering to see what's under that potting compound!

Bill Stiles, CO
via Internet

Serial in, graphics out.

Almost too easy.
These serial displays take RS·232 at 2400 or 9600 baud
and produce stunning text and graphics on a supertwist
LCD screen. See our complete line at www.seetron.com.
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(3.2 11 1.4 In.)

Wrll. In 32 on Ra.dar S••vlc. Card,
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Up 10 6 screens fl EEPROM

Easy te rminal proiocot

•

Robert (shoo
Santa Monica. CA
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Hi Mr. Byers,
1read your answer to the defective AC lamp dimmer in t he July 2000

issue . 1find that spraying the pot in the Torchiere lamp with a tuner cleaner
(RadioShack 64-43 15) corrects the problem most of the time.
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of impedance matching is needed. Perhaps
the best approach is to use the quarter
waveleng th matching stub in series with the
transmission line. The length of the quarter
wavelength stub should be:

246 V(2)

(I )

998

25 1
A r.;

Or, for the overall length:

are:by Joseph J. Can'

A

I
I
L

GUSSET
PLATE

- INSULATOR

SPREADERS

BUII.DI~

MOUNTING
MAST

where:
l is the length of the matching stub in

feet (It)
FMHz is the frequency in MegaHertz

RAOIATOR
ELEMENT

Figure 1 ~ Rotatiable quad loop antenna.

A

I

•

W IRE

EARTH'S SURFACE

where:
A and Overall are the
lengths in feet (tt)
FMHz is the frequency in

----------- - ~-------a

Im pe d a nce
Matching

The overall length is four
times the length of the individ­
ual sides.

The feedpoint impedance
of the quad loop is around
100 ohms, with 140 ohms
being given for the free space
impedance. The impedance
closer to the earth's surface is
probably the smaller number,
as is the impedance for anten-
nas with a large lenqth-to­
diameter ratio. This is not a
good match to either 75-{)hm or
52-{)hm coaxial cable, so some sort

Fi~u re 2
Fixed quad loop a ntenna .

MegaHertz.

Large Lo o p Antennas

In this Quad Loop

quad loop

share certain

as the quad

month's col-

characteristics

umn , we will

conventional

loop. delta loop.

antennas such

Figures 1 and 2 show the basic
quad loop antenna. The antenna

has been likened to a folded dipole that
has been "pulled open:' The nice thing

take a lo ok at about this antenna is that a full perfor-
mance antenna can be built in a limited

t he large loop space. The only thing required is at least
a quarter wavelength at the operating
frequency. This antenna has a maximum
gain of 1.4 dBd (dB over a dipole) or
3.4 dBi (dB over isotropic). The anten-
na has a figure-8 pattern in and out
of the page as you view Figures 1
and 2.

The quad antenna was oriqinal­
Iy built as a beam antenna (more

loop.These loo ps later). It was created by engineers
at radio station HCJB in Quito,
Ecuador after they expert- , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---,

enced losses to their Vagi
antennas due to corona arc­
ing off the ends. The thin air

In co mmon, in Quito made the use of Vagis
- or any half wavelength anten-

such as the nas - somewhat problematical
because of the arcing at the high

approximate voltage tips of the antenna. The
quad loop solves that problem by

pattern. First, putting the current loops and volt­
age loops (which cause the trou­

let's take a ble) in the center of the radiator
•

element's vert ical and horizontal
look at the sides.

The big loop antenna shown
here consist of one wavelength
of wire formed into a square,
that is to say it is a quarter
wavelength on a side. The

antenna. dimensions of the antenna
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Large Loop Antennas

DIRECTOR

DRIVEN ELEMENT

6) Director style.

Construction

The quad loop antenna can be built in either
a rotatable format such as shown in Figure 1, or
it can be built fixed in a manner such as Figure 2.
The advantage of the rotatable version should be
obvious. One can send signals in any direction.
More to the point, one can null interfering sta­
tions from any quarter.

The rotatable version shown in Figure 1 is
mounted on a pole or mast that is. in turn, rotat­
ed either by hand or by an electrical antenna rota­
tor. The antenna is built using fiberglass (or other
insulating) spreaders connected to a gusset plate.
The spreaders are connected to the gusset plate
by a. set or two or three u -bolts (Figure 3). The
gusset plate is held to the mounting mast by larq­
er If-bolts. The gusset plate is typically 10 to 24
inches square, and made of wood or fiberglass.

The mounting version shown in Figure 2 is
fixed, but has the advantage of being able to be
installed in an existing location, without the need
for a rotatable mast. For example, the two sup­
ports shown in Figure 3 as a building and a mast,
could be any combination of buildings. masts,
trees. or other forms. Ropes are used to hold the
antenna, which is about in the center of the dis­
tance between the support ing structures.

Although it is fed at the bottom in the case

REFLECTOR

DRIVEN ELEMENT

70 teet

A) Reflector style.

13.81 teet

= 85 ohms

Figure 4 Cubical quad antennae:

998
14.25

Jnso

998

F~",:

(246) (0.80)

14.25

L

Length of each side:

Overall Length:

Overall

A" Overallf4 '"' 70/4 '" 17.5 feet

Length of the matching stub:

246 V

uses 52-ohm polyfoam coaxial cable with a
measured velocity factor of 0.80. The fre­
quency of operation is 14.25 MHz.

Impedance of the matching stub:

JZ"Z,.
J(52) (\40)

z,

The impedance of the matching section is
supposed to be 85 ohms. One can buy 90-0hm
coaxial cable but, in
practice, the user will be
able to obtain 75-ohm
coaxial cable far more
easily. This cable forms a
good match when used
as the matching stub,
especlatly consideri ng
the fact that the anten­
na will be used closer to
the ground than the free
space impedance value
indicates. This means the
impedance of the load
will be closer to 100
ohms, and that trans­
lates into an impedance
of SQRT(S2 ( 100) = 72
ohms.

SPREADER

SPREADER

/J
/

(4)

MOUNTING

""'"

C = = . -"-+ CARG'u-aocrs

Jzo Z,z,

---.

SPREADER

SPREADER

v is the velocity factor of the coaxial ca ble.

GUSSET........

Example

The term V in Equation 3 depends upon the
type of coaxial cable that you use. You can use
0.66 for standard polyethylene coaxial cable, or
0 .78 to 0 ,80 for potyfoam coaxial cable. Or alter­
natively, you ca n measure the velocity factor of
the coaxial cable and use that number. I have
seen substantial variation in the actual velocity
factor. so prefer th is latter method myself.

The impedance of the transmission line used
for the quarter wavelength matching stub is
found by taking the square root of the product of
the impedances:

where:
Z1 is the characteristic impedance required of

the matching stub
ZO is the impedance of the feedline to the

receiver or the rig
ZL is the load impedance (i.e., the antenna

feedpoint impedance)

Take as our example the case where the feed­
point impedance is 140 ohms, and the receiver
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Large Loop Antennas

Figure 6
Two-band

compact loop
antenna.
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Figure 7
51-square

loop
antenna.

The Hi-Square Loop

F.\II/~
The bi-square antenna can be used on its

design frequency, and also at one-halt its design
frequency (although the patterns change). At the
design frequency. the azimuthal pattern is a clover
leaf perpendicular to the plane of the loop. and is
horizontally polarized. At one-half the design fre·
quency, the radiation is vertically polarized and
the directivity is end fire.

The feedpoint impedance of the bi-square is
on the order of 150 ohms. This means that some
form of impedance matching will be needed to
match the impedance to 52 or 75 ohms used by
most receivers.

while each side is:

The bi-square loop in Figure 7 is twice as
large as the quad loop. The overall length of the
wire is two wavelengths, so each side is half
wavelength long. The overall length is calculated
from:

twin-lead is used, then multiply that distance by
the velocity factor of the transmission line.

The coaxial line is a Q·section made of 75­
ohm transmission line. It is cut to a quarter wave·
length of the upper band, i.e.• twice FMHz used
in the calculations above.

f e e t (9)

f e e t (8)
246

123

r.;

A

B

Horizontal:

Vertical:

In both equations, the frequency is the center
frequency of the lower band of operation.

The vertical stub is made of 60o-ohm parallel
open wire transmission line, although 450-0hm
twin-lead could also be used. The length of the
stub is found from the same equation (above) as
the vertical segment if open wire line is used. If

Most of the loops discussed thus far are basi­
cally monobanders. unless multiple loops are built
on the same frame and fed in parallel. The loop in
Figure 6. however. operates on two bands that
are harmonically related to each other. For exam­
ple, if Fl is the lower band, and FH is the higher
band, then FH - 2 X Flo

The overall length of the loop is half wave­
length, but it is arranged not into a square. but
rather a rectangle in which the horizontal sides
are twice as long as the vertical sides, l.e., the
horizontal elements are quarter wavelength and
the vertical sections are one-eiqhth wavelength.
The section lengths are:

loop is that it is triangular shaped, which makes
mounting and installat ion easier in some cases.
Each side of the Delta loop is one-third of a wave­
length (1../3), but the overall length is found from
Equation 2. The antenna can be fed at any cor­
ner. The antenna can also be inverted (sharp
point up) and it will work approximately the same
as for the case shown.

Director: 976
Overall - (5)

FMlIz

Reflector:

Overall
1030

(6)-
FMII~

Spacing (0.130 :

S
128 (7)

F'\/II~

Quad Beam Antennas

For a spacing of 0.131... the maximum gain of
the two element quad beam antenna is 7.3 dBd.
or 9.2 dBi . At a spacing of 0.131... the feedpoint
impedance is about 60 ohms. which is a good
match to either 52-ohm or 75-ohm coaxial cable
(the VSWR when used with 52-ohm cable is only
1.15:1 ).

Delta Loop Antennas

of Figures 1 and 2, giving it horizontal
polarization, the antenna can also be fed
along either vertical wire radiator segment for ver­
tical polarization .

The quad loop antenna can be formed into a
beam antenna (Figure 4), giving a unidirectional
pattern. The nice thi ng about the quad antenna is
that close to the ea rth's surface it behaves better
than a Vagi beam antenna. The antenna can be
built in either of two ways: a driven element and
either a reflector or a director. The driven element
overall length is found from Equation 2. but the
director and reflector element overall lengths are
found from Equations 5 and 6:

The Delta loop antenna (Figure 5) gets its
name from the resemblance to the Greek upper
case letter "delta" 6 ). The characteristic of this

SECRETS Of
Rf CIRCUIT

DESIGN
~om o ne of today's
T most respected elec­
tronics authors comes
this pragmatic, interm edi­
ate-level glJide to design­

ing. building. and testing all types of radio fre­
quency circuits. Filled with functio nal pro­
jects that demonstrate the principles of RF
circuits. this revision of a bestseller also pro­
vides a handy parts list and sources of com­
ponents,

PRACTICAL
ANTENNA

HANDBOOK
.-"e most popular

, book o n an-tennas
ever written, widely
known as ~the antenna
builder's bible."

Thrs Thm1 Ed/lIOn is a work for anyone
with an interest in antennas. from the
newest of novices to the most e xpert­
eoced engineer. ThIS ernpcweneg book
gives you all kmds of projects and material
that explains why what you did wo rks.

Co nclusio n

The large loop antennas offer gain over a
dipole, and can be built on smaller sized lots than
a host of other antennas. They are easy to build
and use. NV
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Nuts & Volts Magazine
Events Calendar

430 Princeland Court
Corona. CA 92879

Phone 909-371-8497
Fax 909-371 ·3052

E-mail events@nutsvolts.com

February 18

Web: http://www.oarc.Orglhamcat.html

February 10-11

TN - MlMPHIS - COnvention. Shelby CO.
Bldg~ Mid-south fairgrounds. sac sam­
ssm, Sun: eam-zpm, Dixie sese
Committee, Ben Troughton KU4AW, 901­
372-8031. Email: ku4aw@arrl.net
Web: http:/ /www.dixiefest.org

February 11

OH - MANSnl.LD - aamrest, InterCity ARC
6< MASER, Dean Wrasse KB8MG, 4t9-522­
9893. Email: eeanwresseevarce.ccm
web: http://www.maser.ors

r.A. - MONTlREY - Hamfes1. Naval
Postgraduate School ARC. MaX cerren
KOMe, 831-883-0491. Email: ccmenere
dshift.com Web: http://k6ly.org/radiofest
MA - MAALBOROUGH • Hamfest.
Algonquin ARC, Ann Weldon KA1PON,
508-481 -4988. Email: annweldcneacl.com

Narlsaam Computer Show
770-663-0983.
E·Mail: narisaam@aol.com
Web: hltp:/ /ww......shcwnsale.ccm

co - BRIGHTON · nemrese, Aurora
Repeater Assn., war.ne Heinen NOPOH,
303-699-6335. Email: neponearrtret
Web: http://www.qsl.neunoara
HI - FARMINGTON HILU · namresc
WilHam Costick Activity tenter, 28600 W.
11 Mile Ret.. aam-t.aeprn. LARe. 134-261­
5486. Email: swap@larc.mi.org
Web: hup:J/Iarc.mi .org

February 17

Peter Trapp Computer Shows
603-272-5008.
Web: ..... ...........peteruepp.ccm

Northern Computer Shows
976-744-8440.
E-Mail: inquiries@ncshows.com
Web: ncsho.....s.com

MarketPro, Inc:.. 301 -964-0880.
E-Mail: md@ml!lrketpro.com
http:/ /ml!lrketpro.com

KGP Prod uctions
1-800-63 1..()062, 732-297-2526.
E-Mllil: kgp@mllil.com

MarketPro, lnc., 20 1-825-2229.
hUp:/ /www.marketpro.com

Gibraltar Trade Center, Inc.
8 10465-6440. M1. Clemens. M1.
E·Mail: m tclemens@gibrllltar lrade.com
w ...........qlbrelter trade.com

TX - CiEORGETOWN - Hamfest.
W illiamson COunty ARe, Mike Evans
k05AAD, Email: rr nevanse man.ueexas.ecu

February 9-1 0·11

FL - ORLANDO - Northern fl secncn
Convent ion. Central Florida Fairgrounds,
4603 W. COlonial Dr. Exams. Talk-in:
146.760 down 600, t 45.110 down 600.
Orlando ARC. Ken Christenson AF4Z1, 407­
291 -2465. Email: kd4jqr@juno.com

February 3-4

February 5

AZ · "HOI-NIX - Auction . S1. Oemem of
Rome caecnc Church Social Hall, 15800
Del Webb Blvd. Talk-in : 147.30+. west
Yaney ARC, Ron K60P, 623·546-S710.
Email: ronk6op@juno.com

Georgia Mountain Productions
706-8384827.
E-Mall; g llm tnpro@blrg.lds.net
georgiamountain.com

Gibraltar Trade Center, Inc.
734-287-2000. Taylor, Ml.
E-Mllil: laylor@gibraltllrlrade.co m
www.gibrallartrade.com

COMPUTER SHOWS

Computer Country Expo
847-662-081 1 Web: w ...........ccxpo.com

Five Star Productions
810-379-3333. E·Mail: jeff@,'fivestar
ww w.ftvestersbows.com

AGI Shows. 317-299-8827.
E-Mail: in fo<il.a9ishows.com
hup:/ /W.....w.agtshcws.ccm

Blue Star Productions
612·788-1901.
hUp:/ / w .....w.supercomputersale.com

Computers And You , 734-283-1754.
w .....w.el -supercomputerseles.ccm

Computer Central Shows
847412·1900& 1-888-296-6066.
E-Mail: ccmpcemeroecemet.net
w.....w.cornputercentralshows.ccm

February 3

se •NORTH CHARWTON - Hamfest.
Charleston ARS,Jenny Myers WA4NGV,
843-147-2324. Email: brycemyers@3ol.com
Web: http://www.qsl.neUwa4usn/ind
ex.html

FL - MIAMI - Southeastern Division
Convention. Fair Expo tenter, 10901 SW
Z4th St. (coral Way!. Dade Radio OUb,
Evelyn Gauzens W4WYR, 305-642-4139.
Email: w4wyr@3rr1.net
Web: http:/ /www.hamboree.org

February 4

FEBRUARY 100\

3406. Email: nem3238@ccp.com
Web: http:// ww w.kc.neu -oconnor
TN - GAllATlN - nemresc Gallati n Civic
center. Sumner COunty ARA, John Hermon
WB500l, 615-451 '0213. emau:
ternreste sceranec Web:
http://www.scara.net

January 28

fL - CICERO - Hamfest. Sportsmans Park
Race Track. 3301 S. laramie Ave. 8am­
1pm. VE testing. WCRA, 630-545-9950.
Email: info@wheatOnham~t.org Web:
http,/ l www.w!1eatonhamfest.org
I'm - ODENTON - nemresc Maryland
Mobileers ARe, Tom Ostrosky W 3NI, 410·
766-9414. Email: ostrosky@erols.com
Web: http:// www.space4Iess.comlmmaK
OH - DOVlR - Hamfest. TuKO ARC. Gary
Green KB8WFN, 740-922-4454.
Email: kb8wfn@tusco.net

February 2-3

MS - JACKSON - Convention. Trade Man
Bldg., Fairgrounds. Fri: 5pm-8pm, Sat :
8am-4pm. VE testing. Talk-in: 146.76-.
Jackson ARC, Ron Brown AB5Wf, 601 -956­
1448. Email : ab5wf@arrl.net Web:
http:/ /wwwjxnarc.org

January 27

fL - ARCADIA - aamresc DeSOtO ARC,
DoU{ Christ KN4VT,
eman: kn4yl;@cybersueet.com

January 20-21

FL - SARASOTA - Hamfest. Sarasota ARA,
Eddie Martin KJ4lJ, 941 -378-8371.
Email: kI4l..j@l.Iotma i1.com

January 21

MI - HAZEL "ARK - Hamfest. Hazel Park
High SChool, 23400 Hughes St. aam-apm,
Talk-in: 146.64-. Hazel Park ARC. me,Tom
Krausnick WC9F, email: wc9fti'arrl.org
Web: http:/ /www.QSI.neUw8hp
NY - NORTH BABYLON - NU section
COnvention. Babylon Town Hall Annex,
Phelps LJ'1. sam-apm. VE testing. Great
SOuth Bay ARe, Phil lewis N2MUN, 631­
226-061'8. Email: namunecorcnure.oer
Web: http:/ /www.arrlhudson.org/nli/h
ru2001.htm
NY • YONKERS - Flea Market. Lincoln High
SChool, Kneeland Ave. sam-aem, VE
Exams. Talk-in: 440.42 5 Pl156.7, 223.760
Pl67.0, i46.910, 443.350 Pl156.7. Metro
lOan Network, OttOSuplisk l WB2SlQ,
91 4-969-1053. Email: wb2slq@juno.com
Web: http:/ / www.metro70annetwork
annetwotk.com
VA • RICHMOND · VA section Convention.
The Showplace, 3000 Mectlanicsville
Turnpi ke IRt. 3601. 8:30am-3:30pm.
Richmond Amateur Telecommunications
SocietY, Pal Wilson K40W, 804-932-9424.
Email: k40w<&arrl.net
web: hctp:l /frostfest.r.ns.net

TN • MORRISTOWN - Hamfest. Lakeway
ARC, John Ellenburg KE4QIH, 423-581 ­
5645. Email: ellenburg@lcx.net
WI • WAUKUHA - Hamfest. waukesha
County Expo tenter. eem-apm. West ems
RAe, Phil Gura l W9NAW, 414-425-3649

LA - HAMMOND - Hamfest. SlU
UniversitY tenter, Columbus Dr. Ve testi ng.
Talk-In: 141.000-. Southeast LA ARe. Bill
acrstet KB5SKW, 225·69 5-6414.
Email : wborsteteaetcom
Web: http://www.selarc.org
MO - IT'JOSE"H - Hamfest. Ramada Inn, I­
29 6< Fre erick Ave. FCC exams. Talk-in:
146.85 6< 444.925. MO valley 6< Ray-Clay
ARCS, carlene Makawski KAOIKS, 816-219-

January 6

December 2

December 2-3

FL - FT. MYERS - Hamfest. Shady Oaks
COmmunity tenter, 3280 Marion St. f1i:
epm-spm, Sat: sam-scm. Talk-in: 146.880.
Ft. Myt!rs ARe, Earl Spencer K4FQU, 941 ·
332-1503. Email : k4fqu@juno.com

January 13

NT - MARATHON - Hamfest. Skyline ARC.
Andrew Slaugh KB2lUV, 607·753-0597.
Email: kb2Iuv@arrl.net
SC - GRHNWOOD - namresc Greenwood
ARS, Frank Kolar WA9FWO, 864-229-5639
TX - SAN ANTONIO - aamrest . Little joe's
COuntry Gold, 7405 Old Pearsall Rd. san
Antonio ac, RO)'te Taylor KA50Hj, 21 0­
680-0432. Email: swapfeSt01@juno.com
Web: http:/ /tommumty.webtv.neUkS
ucq/SanAntonioRadioQub

January 14

IN • GOJHEN • Hamfest. Michiana valley
Hamfest Assn., Denny Denniston
KA9WNR, 219·291-025247· 10 PM EST).
OH · ,NWONVlUE· Hamfes t. Sunday
creek AR Federation, Russ Ellis N8MWK,
740-767-2226. Email: scarf@hocking.edu

January 20

December 9

DECEMBER 1000

GAo - CLAXTON· Hamfest. caxtcn AR
Emergency Service (CARES), Ellie waters
W4QB,912·653,,939.
Email: ellie@prf. mierweb.net

CAo • fONTANA· Inland Empire ARC
AmateUr Radio 6. Electronics swapmeet,
A B Mille r High scnocr. Bill 909-822-4138
• ves
se - UNION - uemresr. Union National
Guard Armory. eam-zam. Union County
ARC, Roger Gregory W4RWG, 864·427·
1462. Email: rgregory@caro1.net

IN - GRHMFlELD • Hamfest. Greenfield
High School Pavilion, Broadway S1. sam­
2pm. HARC, Tom uenarcsen N9L.FU, Email:
tcmdetreewwweb.com General info: 317·
326·3168. Web: www.w9atg.org
MI- MT. CLlMENS· Hamfest. L'Anse
eeuse High School. 8am-2pm. FCC exams.
'rauc-tru147.080+, simplex 146.520. L'Anse
c ease ARC, Donna Luh KASQBD, 24 ' ·651­
7387. Email: jrl uh@aol.com
web: http://www.amentech.netiusersJlc­
arcfneex.ntml

FL • PALMlTTO • aamtest, Manatee
COunty ccnvenuen and Civic Center, t
Habel:! Blvd. Talk·in: 146.730. FG(,ARC,
Jean Endi COtt KC4K1U, 727·$25·5 178.
Email: kr4yl@arrl .oe t
Web: hu p:l/ www.fgcarc.org

December 3

!ANUARY 100\



NY - CHlEKTOWAGA • Hamfest. Leonard
Post VFW, 2450 Willden Ave. Talk-In:
147.255. Lancaster ARC, Luke callanno
N2GDU, 716-634-4667 or 716-683-1880.
Email: luke@towncounuyfloris(.com Web:
http:Jl hamga te 1.su~rie.eduJ "tare

February 24

IN • LA PORT! • Hamfest. La Porte Civic
AudilOlium, 1001 Ridge St. zam-tprn,
LPARC, Neil Straub WZ9N, 219-324-7525.
Email: nsuaub@niia.net Web: www.geod­
des.comJk9jsll
VT· MILTON· Hamrest. Radio Amateurs

of Northern VT( Mitd! Stem W1SJ, 802­
879-6589. Ema I: w1$j@an1.net Web:
http://www.ranv.together.com

February 25

NY - HICKSVIW - Hamfest. Levittown
Hall, 201 Levittown Pkwy. Talk-In: 146.850
PL 136.5. Long Island Moble ARC, Eddie
Mum KClAYC, 516-520-9311 . email: ham­
fest@limarc.org
Web: http://wwwJimarc..org
ON • (lNClNNAn - Hamfest. Hanwell
Recreation (.enter, May St. off caldwell Dr.
sem-eern. ARPSC, 513-661-1805.

Email: gldlvislon@juno.com
Web: www.arps(.com
VA - AIOIANDAU - Hamfest. Nonhem
VA COmmunitY COllege. Vienna Wireless
SOCIetY, Mike Tola K3MT, 103-757-1021.
Email: k3mt@erols.comWeb:http://wln­
terfeSt.home.att.net

MARCH 200t

March 2-3

FL · NEW PORT RIOIIY - Hamfest. f red
K. Marchman Technica l Education center,
7825 campus Dr. eam-spm, Talk-In:

146.670. Gulf coast ARC, Rick Brown
Kf4GXS, 721-863-1451. Email:
ridiar@gte.net. web: http:// gcarc.q b.net

March 3

AR - RUSSEUYIUE - Hamfest. Hughes
COmmunitY center, Knoxville & Par1r.way.
eam-epm. Talk·ln: 146.820. AR River
valley AR Foundation, Margaret
Alexander KCSMCS, 501 -961-1270. Emai l:
eaexancecswret.com Web:
http://www.cswneucornJ ·arvarf/ham­
fest.hun

March 4

www.mewsoft.com

Run Your Own Auction Site Now

MD - nMONIUM - Greater Baltimore
Hamboree 6c COmputerfesUMD State ARRL

March 10-11

ItY - f l , t • • • INlOWN· Hamfest. Uncoln
Tra il ARC, Leon PrIest N4TFK, 270.351­
4121. Email: n4t!k@qsl.netWeb:
http://www.qsl.neUw4bej
TX • AUlKAM • Hamfest. arentem ARC,
Dan Lakenmacher N5UNU, 979-836-8739.
Email: Iindan@pointcom.net Web:
http://www.alpha 1.neU - ba re

March 31-Apri11

IIC· CHARLOTI1i - Hamfest 6<
COmputerfair. Charlotte Merchandise Mart,
2500 E. Independence Blvd. The
Mecklenburg ARS, Tom Hunt KAlVVJ,
704 -941-7 373 day 6c eves. until 9pm EST.
Email: dealers@w4bfb.org
Web: www.w4bfb.orglhamfest.honl

March 17

March 17-18

IIIE • NCHlFOLK - COnvention. Elkhorn
valley ARC, sam Seikaly WA6BRE, 402­
319·4013. Email: sseikaly@conpolnt.com
Web: hup:J/ www.qsl.neUevarcJ

March 31

TJ: - MIDLAND · Stat e Convention.
Midla nd AR C, Pete Stull WB7AMP, 915­
686--6755 or 915 -362-6644 .
Ema il: W 5QGG@arrl.net

March 18

MN - ST. PAUL· Ham fest. Robbinsdale
ARC, Harriet Johanson KBOUPH. 763 -537­
1122. Email: kOltc@visl.com Web:
http://www.visLcornJ-kO ltc
wv - .ECKLEY • Ham fest. Plateau ARA 6c
Slack Diamond ARC. ja mes Marti n KClJSl,
304-465-1428. Email: w373 @inetone .net

NY • UJlDUlHURST - Ham fest. GSBARC &
SCRe, Phil Lewis N2MUN, 631·226-{1698.
Email: info@gsbarc.org
Web: ht[p:Jfwww.gSbarc.org

March 10

WA - PUYAllUP - HamfeSt. Mike & Key
ARC, Michael Dlnke lman N7WA, 425-167­
4797. Email: mwdink@eskimo.com

NC - KINSTON· Hamfest. Down ease
nemrese sssn., Doug Burt W40 fO, 252­
524-5124. EmaU:jeanh d@lcomnet .com

March 30-3 1

March 25

CT - POMFRET - Hamfest. Eastern
COnnecticut ARA, Paul Rollinson Kf1U,
860·928 -24 56. Email: kelli@an1.net
FL - n_ WALTON IUCH • Hamfest.
Playground ARC, Louis carter Kf4HRM,
8S0-243 -·4315. Email: perceseeeetcem
web: http:/ /www.b$c.neUpJayground/
FI. - STUAJtT - Hamfest. Martin COunty
ARA, Romu nd Madson KS4 KM, 561-337­
1841

OK - MAUNU· Hamfest. Lucas COunty
Recreation Center, 2901 Key St. aam-zcm,
Talk-In: 141 .21+. TMRA Hamfesr:, PaB 273,
TOledo, OH 4)697-0273.
Web: www.tmrahamradio.org

March 24
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ScienceNw

SeNd! Nm CbMoeTs
TechnQlogv News
ildmQIgqy PR Nll'W!j

forums

Discuss
1.

Manufacturers
RUIStors , Semjeoodllctot5. ...

Computers
t,luInmedIQ, res &Penphllrob, ...

Reterences
Qrcw!§, Codes, SlMdards . ...

Software
CA!JJCAM &EPA SrmulolJoo . .. .

Distributors
Rele,rtsIDres, WIloles;!e, ...

Hobbie s ~ Interests
Electrpnjp. HQ!!) Seriie, Bocte!S, .n

Science
Ccoleuwces, IW dlOOtggy, Wor!l1 ...

Education
Qllleges and UnM:rs1lles. ill ...

Microwave &. RF
FlbetOp!!C§. WirelessH;rdwAnl, •..

Inventions l. Ideas
Avtomotive, Electric, E1eclrooics, " .

Consumer Electronics
~ TgysMd Gomes.~ .. .

Business s, Economy
Economy, tlnL Op oQrtu nllJes, ...

Sell Search
Electronikx .ro:
Evel)l1lllng Electronics

Invitation

Get your free account
now. Join the electronics
discussions in all fi e lds,
chat with experts or
friends and much more.

Buy
Join The New

Electronics
Com munity Now

W eb ma sters, Distributors,

M anu facturers. C o l le ge s,

Organizations, H o bb ie s.

Add your site now
to our search
en gine for FREE.

Mcwsoft released the first Multi-lingual Auction Software. Complete e-comm solution. Features
include, Open source code in perl, html template based customizable to any look, Featured items on
homepage and categories for making money, Billing system, Online system admin, and much more.
Limited time offer, 50% discount. Now only $749 for the first copy, $499 for additional copies with
free installation and free support. We guarantee to run your auction site in 20 min. from your order.

Check our online live demo and customers sites

Sell your products for
free. Buy what you need.
Search and browse fo r

products. com panies,
f ree catalogs, fre e

samples, shareware
software and CA D tools.
Build your online
community by joining us
for free.

The first electronics portal on the net
www.electronikx.com

Electronikx.com is the first portal dedicated for everything electronics. Starting from doing the big
business to the hobby and fun. Our portal built with everything you need for business including a
powerful Search Engine, Auctions, Classi fieds, News and Information, Discussion boards, Chats,
Products Alerts, Free emails, and many other services. The bestofall,it is free, check it now.
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FM Stereo Radio
Transmitters

RF Power Booster

web: http://www.qs!.neUoleYahams

'A · aLOOMSaualll • Eastern PA sececn
COnvention. COlumbia-Montour ARC,
George Law N3KYl, 510-114-2299.
Email: n3kyz@jllnk.ne t
We b: h«p:l/ www.bafn.orgJ -anan:
WI -!AU CLAIRI - Hamfest. EaUQalre
ARC, Jim 5taau KG9RA, 1 t S-131-9101.
Email: w9eau@ecarc.org
Web : http://www.ecarc..org

june 10

june 9

IL - WHlATOII · Hamfest. Six Meter Cub
of Chicago, Joseph Gutwein WA9RIJ, 630­
963-4922 or 701-442-4961. Email:
wa9rij@mc..net Web: http://www.cyber
connett.oom/orionJsm«.htrnl

1 GHz RF Signal Generator

Super Pro FM
stereo

Transmitter

Add JII,lllCle tljOUl $lllNl. booel IX""""~ kI I watI
--l"'O/3r9l d 100 KHz kI_ l(XX1 MHz! use

u _lab llIl1l b' IigIal gl!I......l, .... .....,. btql U!IeI'$lJII1lbJ ...
Lf'A·l to boosl h IX"""" d lhIIir ft,l1l'~ IlfllWjng racio Hr·
.a 1hrwjI ..__ bon. fIunI CII 12 YOC FG" _ "IIlII fiotIwd look,
tdd Ihe nio! IIIMl::tW'JI ctSlI ..0Ad0cr lI'II anadlllIl '9'lI II tie
....b' besl ..... . receMnQ Of"'.'iIlIog. _a........., i0oi
lJlI'-l ,~ 8ooI:iw AIIIpliIW KJ: •• ••••••••••••• ••••••• 13UiS
CUl. IIIIlehing CMe Sellor lPA-1 KJ: 114.95
l.PA-1WT, Fully W"nd lJ'A·l wilb CMe $99.115
f\lBA-l , Ouldoor IInUkuJlYri:rJ 01 LPA·l $$9.115

IL · SPRINGFIELD - Hamfest. sangamon
valley RC, Edmund Gaffney KA9ETP, 217­
621-3691. Email: egaffney@famlly-neLnet
Web: http://www.w9dua.nel

OR - S!AlIDE - Northwestern Division
ARRl Convention. COnvendon Cente r. SEA­
PAC, Randy Stimson K27T, 503-297-1175.
Web: www..seapac..org

june 2

june 3

IL · ..INCITON · Hamfest. Starved Rock
RC, Jerry Hagemann N91JK, 115-531-6932.
Email: w9mkshamfest@!1OunaiLcom We b:
http://www.qsl.neUw9mks .
YA - MANASSAS - Ha mfest. Ole virginia
Hams ARC, Mary Lu Blasdell KB4EFB, 703­
369-2171. Email: mblasdl 61l@aoJ.com

Doppler Direction Finder

PIC-Pro Pic Chip Programmer

World's Smallest TV Transmitters

CCD Video
Cameras

Wireless RF Data link Modules

5o"y. no 'ech mfa. or order status al 800 number

For Technica/ln fo, Order Status
Call Factory direct: 716-9244 560

Order TolI·free: 800·446·2295

,
FQf _ ~ _goocI trlWN iall8ldlll1

Easv ~ use~ b' 'N PlCl&C84, 1~. 16F83 iii;l,xXd .,*,$~ li::lCiChP- AI solrwate ~OUt....,. fqIO.W oipcIle 111 « ... Come!. _ta:by
.edler. assentIer, f\I'IS$I'as lid as lIM~MiIiIbIe lJl Ramsey lblItecI *' Il'NllW MI _ cclIretr modIl "ri113.~ 011 gaol- 80ltl
Ths I$ ltl&~ lIil Ill" lAocIIaeI CoW'Oo:l rei lNlure4 n EleQ..c NtM.S«*lni:lel WOIIi.Il'Ilill"'" I/JI'I F\I receMJr Of tM ' .....
1998 Ccnieds. kl jW POfl lnl n::uies l/'(l~~ rnaIdq case,lInct seI &'Id AC tv-l00. FIll AnltrlnI U $39.95 4
~~ Slatl Pl09iJhIW'9 1'1ose reatt neal PI.e" litJllls 1MlJI'_.oitleqw PlCPA:lllXlr,'l F\l.I,·200. 'It!1QI o\n1enrIt ,••..... $114.95
PlC-l, PlCPRO PlC ChipProgrlllllner IU •••••. ..•••••• . $S9.115 RAM S EY ELECTRONICS, INC. V/SIl iii! •

793 Canning Parkway Victor. NY 14564 OIlOfIllllG,,*CH _. G1 __ ~1lli'10"'U
see our complete catalog and order "'"~ -.. ...,... _ b _ oldllU5b'_

on-line with our secure server at: tII'g.~..., _ 0.0.. .... S20,...., £lOCI.~-
, • _ ali1"' _ .. Sorry. "" c:oo.. ""'*"....... 1dIl2O'll.www.ramseye ectronlcs.com ..........._ ..... ..a_.-,"->Q_

Wri t. In ti7 on A..de>r S.rvlce C"d. Nuts & Volts Magazine/Ol;" __ 2000

NY - RCKHUnR - Atlantic. DiYision
Convernion. Monroe COunty fa irgrounds,
RL 1SA.. Fri: 6am-5:30pm, sat; 1:30am­
5:30pm, sure 8:3oam·1 :30pm. Rochester
ARA, Harold Smith K2HC, 716--424-7184.
Email: harold@roc.hestemamfest.org
Web : http:/ /www.rochestemamfest.org

OH - DAYTOII- eamvendon. Dayton ARA.,
Jim Grayer KB8PSO, 937-276-6930. Email:
lnfo@ha mvention.org Web:
http:// ww w.hamyend on.org/

JUNE 1001

MO - LUANOII - Hamfest. Lebanon ARC,
Chuck sears MORK, 417-589·8122. Email:
freedom 1@adYertisneLcom

AZ · SlURA VISTA - Hamfest. COChise
A~ Roben warren KF7n, 520-803 -1453.
EmaIl: wamel@Juno.com Web:
http:// www.qsl.netlk7rdg
SC - GREENYlW - Hamfest. Blue Ridge
ARS\ Bob watsOn W4 RG W, 864-133-2204.
EmaIl: w4rgw@arn.net Web;
http:// www.b rars..org
WI • CEDA••URa • Hamfest. Ozaukee
Radio Cub, Gene Szudrowiu KB9VJP, 262­
377-6792. Email: szudg@msn.com

May 5-6

AprilS

May S

WI - MIlWAUKU . AES Superfest 2001 .
Amateur Electronic Supply, Ray Grenier
K9KHW, email: rayk9khw@aol.com

April 7

NC · RAWGH - HamfesL Raleigh AM,
Chuck Uttlewoocl K4HF, 919-872 -6555.
Email: k4hfllarr1.net
Web: hap:l/www.rars.org
WI - STOUGHTON - Ha mfesL Madison
Area Repeater Assn., Paul Toussaint
N9VWH.608-245-8890.
Email: nwwneerrtrer
Web: http://www.qsLnetlmara/

April 28

Ie - WINDSOR · Hamfest. salkehatmie
ARS, Adam Hoffman AF4Ql, 803-245­
4673 . Email: af4qz@arrl.netWeb:
http://www.qsl.netlkf4(V(1

April 29

MAY 1001

MD • HAGUSTOWN · Hamfest. AntIetam
Radio Assn., carl Morris WN3DUG, 717­
267-3411. Email: rrcmscwecvnree Web:
http://wwW.qsl.neVw3CWc.
NY - YONXlllS - Flea Mal1\et. Uncoln High
SChool. Kneelan d Ave. sam-apm. VE
Exams. T.il lk-in: 440 .425 Pl 156.7, 223.760
PL 67.0, 146.910 , 443.350 PL 156.7. Meu o
700n NetwOl1l, Duo Supliskl WB2SLQ,
914·969-1053. Email: wb2slq@juno.c.om
Web: hup:lJwww.meuo70cmn
etwcoccom
'A - W RIGHTSTOWN - HamfeSt.
warminster ARC, Tony Simek N3YNH,
21S-674-5211. Email: tsImek@aol.com
Web: www.voic.el..lf!Lcom/ · juno.c.om

APRIL 1001

COnvention. Timonium Fairgrounds, VOlt
Rd. Baltimore ARC, Sharon Dobson N3QQC.
U()"HAM-FEST or 100-HAM-FEST.
Email: k3duh@amsaLorg
Web: http:// www.gb hC.org

IL - AIlTHUIt - Hamfest. Moultrie ARK,
Ralph zancna WC9V, 217-543-217 8 days
or 217-173-5217 eves. Email:
cancneeore-eeven.oee
OH - CANFIELD • HamfesL Twenty Oyer
Nine Radio OUb, Don Stoddard N8LNE,
331).793-7072. Email: n8Ine1@juno.com

May 12

AL - IlIlMlNGHAM • Hamfest. Glenn Glass
KE4YZK, 205-61 1-5019.
Email: ke4yzkObell50uth.net
Web: http://www.w4cue.com
TX • UllDIl • West TX State
Convention. Key at}' ARC, PepY Richard
KA4 UPA, 915-672-1119. enan
b4upa@arri.net Web: http:// www.ang
elfire.COmJllUktarc76/hamfesLhunl

WA - ITAJlWOOD • HamfesL Stanwood·
camano ARC, eeve Huppen KA7FDC, 360­
187-6123. Email: huppen@whldbey.net

May 6

April 6-7



WE BUY AND SELL
Inquir ies 307-635-2269 • Fax 307-635-2291

Orders 800-538-1493

2701 Westland Court, Unit B, Cheyenne, Wyoming 82001
)

AUDIO & BASEBAND I

SPECTRUM ANALYSIS
HP 3586C StoIotdiYe loMIl , 50 Hz~.5 MHz,

50 & 75 Ilton8 _.. _ _~. $1,.20(1.00

D/STORTJONANALYSIS
HP 8903A Audoo Ana/yler. 20 Hz· lOO kHz _ _ _. $1 ,200.00

RMS VOLTMETERS
FLUKE 8922A Trw AMS VolImolIef. lao uV-700V. 2 Hz-ll MHz .... $450.00

OSCILLATORS
HP 3336C-004.005 2 1 MHzS~ l.oMIl Gen.,

OCXO& hieox:ureo::yaR. ......~__..... ._ .._ .._..._ ._..~...... _ $ 1,400.00
TEK SG502~ 0&:.. 5Hz.MOkHz.

70 dIlstap ,Tll500 _ ~ __ ~ ~. $200.00
WA'o'ETEK 9B 1 MHz S.,ollhasi:zed ~0sciIIa1Oo , GPIB _... $950.00

MISCELLANEOUS
HP 35751< Ph,,' r t.lel 1 Hz· 13 MHz. .-v. display _ $600.00
HP 357SA.-o:ll f'twuM'ain 1 Hz· 13 114Hz• .... .-p.y ~ ... $8SO.oo
HP ~"1'oIoer ArnpIilier. XI f'X2/X5/Xl 0. DC-I MHz.

10 W OI/lpII ~ ~ ~ _._.._ _._ _ $375.00
KROHN-HlTE 3103 HIgM.ow Paa F__• 10 Hz..3 MHz,

2~~ ~ _._~_ _~ $350.00
KROHN-HITE 3200 High PaM I I..- I'as9 F_,

20 Hz·2 101Hz. 2~~ $275.00
KROHN·~·IITE 3202 Dual HPILPIBPItm FtlliBf.

20 Hz·2 114Hz. 2~~ _ ~_ _ $450.00
FlOCKLANOB52Oual~ F'W.

0 .1 Hz·111 kliz _ .._ _ _ $650.00
WA'o'ETEK 716llrid<*111 F $1 ,500.00

~ __ I

HP 531SA-002.003 100 MHzI100nS Un..-.CounI8r.tel, __
& 1 GHz C<h. ~ ~ S550.oo

HP531SA-003 100 MIiv"I OO n.s UniY.Co<nar.
, GHz c--d>IroIel opbon ~ ~ _ .._ .._ ..~ $450.00

HP 53 1&1< l Oll MHl/I OO nS UrWa<sal CoIner. HPIB ~ $450.00
HP 53708 100 MHl/ 2O pS UrWer$aI CoIner. 11 6l;llI __ $1,200.00
Pt-IIUPS PU66721411120 MHl/l00 nS lJr-.ICo\rolBr,

C<harnll7G- l000 MHz _ _ ~ _ _ _.. $375 .00
TEK OC5OOol ProgtanVTldble 100 MHz/l OOnS Coulterft"".

TM5OOO _.._ _ $200.00
TEK OCS009 Proor-nable 135 101Hz UniY.eo...ern-_.

TM5000 series _ _.__ $350.00
TEK 0C503A 125 MHz/lOll nS l.lniwfsaI Cou'lllor.

TMSOO _ _ _ ..__.._.__ $275.00
TEK 0C509 135 MHzI10 oS l.frWerSllIe:.u-,

TllSOO _ ~ _~ _~. $275.00

FREQUENCYCOUNTERS
FLUKE 7220AoOl0.131.351 1.3 GHz CoI.o1Cer; lome<y_ ,

OCXO. and rrdl. _ ~ __ $500.00
HP 5342A 18 GHz Fr1oql&Icyeoo-- _ _ _ _._._. $900.00
HP 5343MIOI 26.5GHzFnlquency Cou-Jler.

OCXO iOIl _ _.~ _..__ 53,000.00
HP S345A15355Ar53569 26.5 GHz CWIP F""I'*'CY

Col6ner _ _ _ $3,500.00
HP 5384A Mo o _ "'- I 0eI0C10f. b Jion

domain _ _ ~ $2,000.00
HP 5386A-oOol 3 GHz Fi1lqUIlI'OCy Coin , HPlB;

OC){Q .""" iOIlop8l:ln _ _~ ~ _ $1 ,000.00

STANDARDS
HP 1059 Ouartz Q9hW. 0.1I 1.G'5.0 MHz,

baltery _ _ ~ _ $1 ,100.00

SPECTRUM ANALYSIS
HP 11517A/18A119M!OA Mo.-- Sat. 12.4-40,0 GHz,

tor HP 8565AIB569A ~.._._~__ __ _ .._ $500.00
HP 1197llA WR:!8 Harrrllric 26.5-40 GHz ~._ ~ $1,100.00
HP I 1970K WR42 Harrnoric 18.ll-26.5 GHz .~...._._ _ $1,100.00
HP 119700 WR22 HarrnoricMl 33-50 GHz __ _ $1.400.00
HP 11971A WA28 Harrnoric , tor HP Il5699 ~ _~ _ . $800.00
HP 11971K WR42 Harrnoric lOt HP 85699 ~ _ __ $800.00
HP 64498 PmampM"", 1.Q.26.5 GH:z ~~ ._ M .._ $4,500.00
HP 8559AJll53A-o:ll Speo:!rl.dl Atl.• 0.01·21 GHz.

1 kHz w1ra;Kno:o,o-1 lrama _ _ __ _ $3.soo.00
HP 85&lOATI1ld<ing Gel&iIIOr. 300 kHz·2.9 GHz.

lOfHP 6500 serieoI ...._ ..... .._ ........_ ...._ ..... ._.__.._ ..._. $5.000.00
HP 8565A·l00 Speo::Inon~, 10 MHz.z2 GHz.

100 Hz rrlrI.<eL bw, _ _ _ .._~.._ $3,000.00
HP 8568B Speo:In,m Analymr, 100 Hz- l .5 GHz.

10 Hz rrlrI, _ _ ~ _ __ sa.soo.oo
HP 8569B Speo:rnon AneIyzlrf. 10 MHz-22 GHz,

100 Hz rnn.res.bw ~ _ $5,500.00
TEK 492-opl,D:! SpeclnnI~. 50 kHz.18 GHz.

1 kHz r81- . _ _ ••~~ _ __ _._.. _ $4,250.00
TEK WM782V WR I 5 Harrnoric Mi , 5G-75GHz __ ~. $1.soo.oo

NETWORK ANALYSIS
HP 11650A NelworI<ARaIyZ8f "", I'cry Kit. APC7 " _ ~_. $600.oo
HP 116658 ModIAelor. 0.1$-18 GHz, HP 6756'\l17 _ $250.00
HP 4Bl $A VItdor~ Mel 0 ,5-108 MHz,

1 ()hrn.lOO "*"""" _ ~ _.._ $1 ,200.00
HP85CQA Tra.. . .~~IT UniI , 0.5-1300 MHz .._ S67S.oo
HP 85054A 'l'fp$N CaIibmJion Kit lor HPBS10 ...... M .........~... $1 ,800.00

I

I

POWER SUPPLIES

TIME & FREQUENCY

BOONTON 12BO 1 MHz CIP'IC"..-.c.~.

3-11'ldigi1displ8y $650.00
BOOmON 72C 1 MHz Capaoi1anoa Meter,

1-3000 pF fUl scale ~ $800.oo
GR 1658 RLC 0lgibridgB. 120 Hz/ I kHz _ $1,000.00
GR 1659 RLC Oigbidge. 120Hz/ 1 kHz/IOkHz $1,100.00
HP 42'7SA 5-1fJ:dIgil LCR MeIer. 10 kHz·l0 MHz. HPIB $3,500.00

STANDARDS
E.S.l. SR- l Sl8r>datd AMIlOf. various..- $1 25.00
E.S.1. SRl 010 fie . n nc.. Trandot su.oMiw'"

1 lJtTr>.100 Kill"" _ _ $550.00
GENERAL RADIO I~SERIES SI.-.dartI CapaQIoos $150.00
GR 1406 SI8ndaJd Ail CapaciIora, GR90000ioM:t<lr,

0 ,1% ace _ _ ~.._ _ _ _ _ _..$275.00
GR 1413 6-Oecade Precision Ca,p-nonr•

0-1". 1pF .-mon _ ~. $ 1,500.00
GR 1432--tJ 4-Oecad& RBSISIOf.

Q.U l .10Cll'rns,O.01 Ohm nBsOlubon $100.00
GA 143).J~R.sj.....,

Q.l l .110 Otms, 1 OhmnBsOl<lion $150.00
GR 1433-K4-OuocaclltA 0 ,

G-l ,110 Ohms, 0.1 Otm resoIubcn _ _ _ $ 150.00
GR 1433--P' s-Decad& RasisIof.

G-1 .111' MegaIwn, 100lm nBsOloAion _ M $ 500.00

T.D.R.
TEK 15039-03.04 T.D.R" Q.50.000 f1 "

chlIrI rdCOldeo & b8nery power d _ .. $3,000.00
TEK 1!i03--<>p:.04T_ 1:IamII;n Ra~.

G-50.000 Iael.ct.rI_deo $ 1,400.00

SINGLE OUTPUT
HP 602~A G-6O V / Q.l0 A 1200WlIlIS .

CVICC~ SIqlly __ __ $600.00
HP 6033A Po!oerSupply.

Q.2O V I Q.30 A / 200 Wans 1TIdX-. HPI9 _•.. $1 ,200.00
HP$110AQ.3000VQ-6 mA CVJCL Power Supply _ _ $ 250.00
HP 620 1B Q.2O V l)-1.5 A C CC PtMe.- Supply $175.00
HP 6203Il Q.7.5'o' G-3ACVICC F'>.:JMr Supply _ $175 .00
HP 62079 Q.l60'o' Q.200 mA CVICC Power Sl4lPly $200.00
HP 62638 Q.2O V G- l0 A CVICC Power~ _ $375 .00
HP 62668 ().40 V G-5 A CV/CC Power Supply _ $375 .00
HP 62679 ().40 V Q.l0 A CV/CC Power Supply _ .._ . $550.00
HP 62719 o-w V Q.3 A CVICC Power SI4'PIY $375.00
HP 62748 l).«J V Q.15 A CVICC PowerSupply .•__ _ ~ . $6SO.oo
HP Il2llZA Q.IO V Q.l0 ,. CVKX F'l>wer Supply _ _ $200.00
HP 6299A Q.l00'o' Q.750 mA C CC PowerSupply $200.00
HP 6384A 4.O-S.5 V at 8 A CVICl. f'Ilwer Supply $ 125.00
HP 64439 G-12O V Q.2.5 A CVlCC Power Supply _ $450 .00
HP 6643A G-3-5V~ A CVKX Powar5upply, HPIB _ $1,200.00
HP 66S2A G-2O V Q.2S A SOO WlI1I P' O\Iii'ao 'o,i4bIe Power

SuppI HPI9 _ _ $1 ,675 .00
KEPCO ATE 36-3OM 0-36V 0-30 A CVICC Power SuJ>pIy $900.00
KEPCO ATE 36--8M Q.36'o'Q.8 A CVICC~ Supply $375.00
LAMIlOA lJ(·352.f"M ().6() V Q.15 A CVICC Power Supply _ $800.00
SOAENSON OCR 600-0.758 G-6OO V Q.750 mA CVICC

Power Supply _ $550.00
SORENSON OCS 40-25 0-40V().25 A CVIrX

Power Supply ~ _ $650.00
SORENSON SRI. 2O-12Q.2O'o'Q.12 A CVICC Power Supply _ $350.00

MULnPLE OUTPUT
SORENSON SRI. 60--6 ().6() V o--s A C'o'/CC Power Supply $500.00
HP 6205C 0uaF Po!oer Supply. 0-40V 300 mA & D--2Il V 6ClO mAo

CVICl. .. , _ _ 5300.00
HP 62289 0uaI ().50 V Q.l A C'o'/CC f'Ilwe. Supply : $37 5.00
HP 6236B Triple 0uIpd P.- Supply. +I- G-2!1'o' O,SA &

G--6V 2.SA _ _ _ $ 375.00
HP 6253A Dual Q.2OV Q.3 A C'o'ICCPower 5l4'P'1 $375 .00
HP 6255A Oualo-4O V Q.l .5A CYICC~ Supply _ _ _.$37 5.00
KEPCO MPs.62OM Triple~ Supply. du'II G-2OV

1A Ir1td<inll & G--6V SA $ 200.00
TEK PS5010 f" O!l' ,o,oabIe Triple PowerSupply.

TM5000 _ $450.00
TEK PS503A Dual PowerSupply. TM500__ ~ $ 200.00

MISCELLANEOUS
ACME PS2L0500 Pn;ya,o'oabIotl.oed,Q.75V 1Q.75 A I

500WlIIls max _ _ , _ _ _ $ 350.00
9EHLMAN es-coosco-r AC Power Scuce. 25O'o'A.

Q.130 VAC. 015-2000 Hz $850.00
HP 59501£1HPIB 11Ola1ad ClAC.'Vower~p,~ $ 175.00
HP 6060A 300 WlI1IP~ Load.

G-6O A /3--60'o'. HPIS ~ _ $9 50.00
KEPCO BOf' 5Q.2M BIpolar Op~ Supply.

1050 V 2 A ~ __~_ _ ~._._ M· $400.00
TRANSISTOR DEVICES o,u·5l).15-100P'Dgi""""'" Loeol.

G-50'o'. Q.15 A. l00WaI\I max ~ _._.._~~.~ _ 5200.00

VOLTAGE & CURRENT

WAVEFORM GENERATORS

LC.R.
BOONTOfII62AO 1 MHz Ind\IcIarot Mel"', 2·2000 \Ii .... ...... .. $5 50.00

FUNcnON
HP 33 10A 5 MHz FuncIIQn Gemmlor _ _ $250.00
HP 33 12A 13 MH: FurlClionGenllmlor 5500.00
HP 33 1 ~A-(101 FtrICIion GenamlOf.

0,001 Hz.19.lMl MHz. 3OVp-p. HPIS _ 51 ,200.00
HP 332SA-l102 2 1 MHz S)'IIIhesized F<n!JOII Geo a b .

HV QUpUIl opllor1 __ 51 ,200.00
TEK AWG5 102 Artl,Wawbnn Gen~

20 USIs,12 bIIs.SOppn < l MH: _ _.._ 5650.00
TEK AWG5 105·opU l2 Alblrary W uloo " , GenenItor.

d chamel opbOrl $800.00
TEK ODSO I 0i¢aI 0eIB)I & Bunt Gen"

lor fiR:IiorI & puI.. j)ilIl' $200.00
TEK FG5010 P''Y_'o,MIbIe 20 MHz Fundion Genaralor.

TMSOllO _ _ _ _ .._. $800.00
TEK FG501A 2 MHz- Fundion GeI_ab. TMSOO $MIes _ $275 .00
TEK FGS02 11 MH: FUllCbOn Geloeoalor. TM500 series $275.00
TEK FGS033 MH: FurlClion Geoidlab. TM500 $MIes $250 .00
TEK AG501 RaTlpGel'oeralOr. TM500 ..riItI $1 75 .00
WAVETEK 288 20 MHz Syrst>es;zed FIIIlCIiCln Geroeo'ator.

<>PIB _ _ $650 .00

PULSE
BERKELEY NUCLEONICS 7065B DogiIaI 0eIay GenlImIor,

Q.l00mS. 1 nS __ ,5 Hz'5 MHz _._ _ _ $550.00
HP 80078 100 MHz Pulse Genataror $450.00
HP 110129 50 MHz PUle Geo l8Oalor. variatIe transoIion time $600.00
HP ao l 3A 50 MHz Dual 0IMpuI PWeGeoerator .._ $ 500.00
TEK PG502 250 MHz Nse Geo ealOl . T«lnS.

TN.5OO _ _ _ _ $500.00
TEK PG508 50 MHz Puhe a..-.or.TM500 _ _ _._ $350.00
WAVETEK IlO2 50 MHz PUse Geo_alOt 52 50.00

OSCILLOSCOPES & ACCESSORIES

. IMPEDANCE & COMPONENT TEST

VOLTMETERS
FWKE 84SAR H9I~ Vo/lmeI I Nul 00I8ct0r $400.00
HP 3456A~112 091\fI:lIlmatef. HPIll ._ __ _ _._ $450.00
HP 347BA 5-1/2 d9l M '''oIa•. HPIB .._ _._.__ _. $450.00
KEITHLEY 181 &-1fJ:digil~,

10 n'o'~. GPIB ~ ~ _ _ ~ $675.00
SOLARTRON7fl818-1fJ:dIgit""*"- , $3,000.00
TEK OM5l) 10 ~· 112 digit MuIIbo li alef, TMSOOO _ ~ $ 300.00
TEK DM50 1A 4- 1/2 diogiI MuI\o 'OlI8'. TM500 plug-,on $225.00

CAUBRAnON
FLUKE 510A AC Rela, oce SWIdard. 10'o'RM5. Q.l0 rnA $450.00
FLUKE 5 1SAf'ortaI:* CaItIrator. OCIAlXltms.
..& l>atIa<y power _ _ M M _M_ $ 900.00

VOLTAGE SOURCES
FLUKE 522GA T dud"""" ArrPfle•.

DC-5 kHz. Q.2OA $ 1,900.00
HP 61 1," Prec1sion Powo< Supply. 0-20'0' Q.2 A /2().40'o' 1 A $850 .00
HP611SAPrecision~ Supply.

Q.SOV O-O.6A I Q.l00v O-O.~A _ $7 50.00
KEITHLEY22f,I PnIgnwmIabIe Valtag&(:un'WJI Source _.._ $ 1,900.00

CURRENT METERS & SOURCES
FLUKEY5020c......-. Shos1I.

20'0' 120 A """,., 1 IiiAuml oaIue _ $450.00
Hf' 61n C OCCun'WJI 5ouraI. 10 50 V, SOO mA $500.00
HP6181C OC CMmnI Sowl::a, 10 100 '0'. 250 rnA $ sao.OO
HP 6186C DC Cunent~. 10 300 V. 100 mA ~.~ $750.00
KEfTHLEY225 CurJ1II1I Soun:e.

0.1 ·100 rnA. I G- l 00 'o'~ ~ _ $450.00
TEKCT-5 H91 C.....-enl TUll>slorrroeo tor

P6021/A63Cl2.1O l 000A ~ ~__. $375.00
TEK P6022 AC c..rlllfll Probe "", nwIlUion.

935 Hz·I20 MHz, 6 A pk $250 .00

OSCILLOSCOPES
TEl< 1 ICW I GHz2.QlannelO~

wl7A29,7A29-O(,7tI10,78' 5 " HH.'HHH _ H _ $2,000.00

PROBES
TEK1904 0saI0salpe wCh 1*'1I-' 71119: 7A26:

7880; 7885 , '·· ._.HH _ _ H _ $850.00
TEK 1101 Aoo8ssary f'I:>Mw Supply, 10< FET probes , $175.00
TEK A6l1Clo?B Vollayollsclalor. DC-20 MHz. 20 mV-500VIdn/ ,$500.00
TEK Pti046 100 MHz 0ifIefer1lial Probe .•..•.•.•.•..•...•..•........._..•...•.•.,$400.00
TEl( Pel01A p;oir 1X34 MHz Probe paI'.

10 Megohmf32pF,.-" plastic _ $50.00
.TEK P6201 900 MHz l X11 0Xf'OOXFET PfObe •....•.•..... .. .•.•..•...•..•.. $400.00
TEK P6202 500 MHz l OX FET Pmb& '.H ,••• _.•••••'H ,. $1 50.00
TEK P6Z05 7SO MHl lOX FET Probe. lotTOS __ .•.•..H " $325.00
TEK F'6701-qlt.02 QlE ecr-tt>t, ~ 50-1 050 nrWO-l mW,

DC-700 MHz. 5 T com _ _ _.._ _ _ $175 .00

~

I

38 Dl:UIllH1t 2000/Nuls & Volts Magazine



90 DAY WARRANTY PARTS AND LABOR • 10 DAY INSPECTION

TEST EQUIPMENT WANTED CALL OR FAX LIST • OPEN ACCOUNTS
•
.~

Nuls & Vo/Is Magazine/fN__ 2000 39

EG&G / P.A.R. 5302 / 53 16 lod\..jn AITplier.
loo mHz· l 101Hz, GP19 / RS232C _ .•_ .._~ _ $2,250.00

FlUI<E 2 1l1OA RTD OigilaI Tha' ''''' llila SSOO.OO
HP 5\l307A HPI8 VI*" SWIIC:h _ _•.••....•..•.•.. $200.00
PAR 5206-115.98 T~ lod\..jn Amp. .

2 Hz· l OO kHz, GPIB $ 1,500.00
TEl< TMS003 sooo-.me. 3-lIloI

PrograrrrnabIe F'I:woer Module _ " _ $450.00
TEK llA50085000 _iul6-llIoI
~~MolUlI _ $500.00

TEK TM504 500-.me. 4-slot~ l.b:lUe __ _ $175.00
TEK TM50lI 500-__ 6-slot~ MudtJ'lI _ _ ..•.•_._. $2SO.00
TEK TMSI 5 500 MriOIIl 5-lIloI TtlMIIlIr Pt-< r.lo<U& $250.00

HUGHES 4n42H·1210WR22 ""'- Lc::1<lId Gunl Osc..
42.ooo GHz. + 16 dBm _ __ 12.7so.oo

KRYTAR 20100?0010 00recIi0nlIl Oetedor. 1.2() GHz.
SMA(lIIVSMC .,_.._ .._._ _ $200.00

KRYTAR 26168 OiI l1dic:lIf~. 1.7-16.5 GHz,
K(IIm)ISMC _....•.••._ .•_ .•._ _ __. S2OO.oo

MlA<:oM 3--1~IOWRlll0i0 IOlICoup/er. 10 dB.
4ll-6O GH.z _._.._ _ __._ _ •.•__._._. S450.00

MICA (;.12 1506 CircuIalor. 17.5-24.5 Gl-tz, SMA(r/rn'iTI) _•. $75.00
MINI-elRCUITS ZFDC-21J.-4 Olnldiunal Coupler, 19.5 dB.

1-1000 MHz. SMA(f) H •• _ _ .._ $25.00
kARo.r. 3000-SERIES Ol__~ ._ __ _ .. $1 SO.OO
NARDA 3020Ailo-OorOII;lion Coupler, Sl).l000 MHz, N _ $500.00
NARDA 3022 Bi-Dir1I<:lIonB~, 20 dB. 1-4 GHz _ $400.00
NARDI< 3024 Bi-Diied,,;:..al CoupIer, 20 <I8, 4-8 GHz $375.00
NARDA 3090-SERIES Precillio" HoQh Dioecliwi!y CoupIoml $225.00
NARDA 3688NM Cou>III HIgI'l~ l.uIId. 500 Watts.

2.0- 18 0Hz. Ntm) _ _.•.._ S5OO.00
NARDA 3752 CoolDeI~ Shrfte<. 0- 180 dolg./GHz.

1·5 GHz ~~ ~.•.•.•••._ •._ $ 1.000.00
NARo.r. 37538 Cou!aI Phase Shiller. ().55 dlIgJOHz.

3.5-12.4 GHz _ _ _ $ 1,000.00
NARDA 4000-SERIES SMA Minel ~CouplerI $75.00
NARDA 4227· I $()ireaionalCcqlielr. 16dS.

1.7-16 5 GHz. 3.5nwn(I) .._ _.•.•......•.•_......•._ _•.•.•.••. $325.00
NARDA " 242-20 OiIlIClioll801~. 20 dB,

0.5-2 .0 GHz. SMA(!} _ _ ._ _ ._.. $1 00.00
NARDA 4247-20 Dir«:Iioooal Coupler, 20 dB.

6.0-26.5 GHz. 3.5rrm(1} _ _ _ .._ ._ _•...••.•.•..S2OO.oo
NARDA 42478-10 Ol,_lilI Coupler. 10dB.

6.0-28.5 GHz. 3.5mrn(I} $200.00
NARDA 5070-SERIES P,lICiMll ' AelIed" 'llilli, Couplers $300.00
NARDA S6200 BIoc:l<. 10 MHz·10? 4 GHz.

100 V 1N\ll .• N(fTOf) _ _ ~ $65.00
NARDA 765-10 10dB AII__, 5OWans,

00-5 GHz. N(nYI} __ __•.•.........•.•.•...••. $165.00
NARDA 791FM Y.n.bIlIAlIenualur. ().37 ea,

0?0-12.4 GHz ~ _ _ _ S6OO.00
NARDA 7tl:!fl'VariabIe AlIlO11Ul11or. C»OdB,

2.0-12.4 GHz _ __ __ _ _ __ $375.00

NARDA 193FM 0iIecl Rel io'llVaRable AJIeni.IalOr,
().20 dO. 4-8 GHz _ .._ _.._.._ _ _ $225.00

NARDA 1IMFM Oiled Readong v.r- ..-...-.
o..w 08. 4~ GHz .._ .._•.•.•.•_ $375.00

OMNl·SPECTRA 2085-6010-00 CtysIII 08I0II:I0r.
1·18 GHz, ""llftII"lI pulw~ SMA(""'I._.- - ._ ._ __ · $50.00

PAt.fT1'-CH KYG 1014 WR42 JIn:tiun Coii::U&Ior.
18.0-26.5 GHz _ _ ~. $2SO.00

SONOMA SCIENTIFIC 21A3 WR42 CItaJIlIlor.
20 dB. 20.6-24.8 GHz .._ _•.•..•..._ $15.00

TEKTRONIX 2701 $Mp A111lnM1U1. 0.79 dB. OC-l GHz.
N:; C4' 00 """" ~ _ $ 175.00

TRG B5 10 WR22 0iIecl Rn:::O og AIIEnJaIor.
o-so dB, 33-50 GHz .••..••_ _ .._ $900.00

TAG V510 WR I 5 DinId R-wog A1111FlUl11Of.
o-so dB. 5O-75 GHz _ .__ _ _ .•.__•.•.•.•..•. S9OO.00

TAGV561 WRI5~MeIer. SO-75 GHz __._•. S6OO.oo
TRG W510 WAl0 DirecI Reeding AII-.-,

0-50 dB, 75-110 GHz •.•.•..•........•..._....•._ _ ~. $1.000.00
TRG W551 WAl0 Frequency 75- I IO GHz $7SO.OO
WAVEU NE 100080 WR26T"","",,1Ild C>W"ll' oidlI

Coupler. 30 d9 _.._ _ _ _. S2OO.oo
WEINSCHEL lSO-l10~ StapAll'llFlUlllOl.

0.110<18, lX:-ISGHz, SMA _ " _ $4SO.00
WEJNSCHEL OS 109 Double SIl-tI T..-.....

1·13 GHz. N(mII) _.••._, _._..•.. $1 SO.OO
WEJNSCHEL os109LL Double Stub T..-.

0.2·2.0 GHz. N(mII} .•...., $ 150.00

~ I I
HP 493SA TnnlIIVslIic:llmpllil.,..C~ Sel . .......__ ....$600.00
HP 594QlljlPI8 BusNwIy_ .._.._..•......$375.00

MICROO'I'NE 1200MR 2 15-320 MHz T ryReoloMw.
PSK~ _ _ _....•.•.. $450.00

TEl< l"I IR PA.L Gen.•wiSPGI2 -vnc;TSOl l oulc: baIs:
TSG13_nty .•...•_•...••...•.•._••.•.•_ .•._ _ $750.00

TEK 1411R PA.L Ttrsl Gen., W>"3PG12,TSG11.TSG13.
TOO1 5.TS016 _ _ $ 1.000.00

TEK 14 11R PAL Tes! Gen.~PGI2.TSG l l .TSG12,

TSG1 3.TSGI 5.TSGI6 _•.._•.•.•.•...•.•. ......•.•.. $ 1.100.00
TEK 1411R-opL04 PA.L TIl8l Gen..wI

SPG12.TSG1 1.TsPll.TSG I 3.TOOl S.TOOle ~_~_.••.•.•.~.... $1 .400.00
TEK 147A NTSCTMI S9'llll aer.alul,

\OIlh noialI_ eigrIOlI .~ _ S8OO.oo
TEl< 148 PA.L tneeniun Tesl Signal GeIwaIor •.._ _ _ $700.00
TEK S20A NTSC VlIcl:or..::ope _ _•.••._•._ _ $750.00
TEl< 521A PA.L 'tIGduo _ _ _ __ _••.•. $7SO.oo

[~. I

Wril. In 212 0<1 Reede' se.v l~ C. , G.

AEROWAVE 21l-3OOQ'10 WR0?8 o,,'e<:bONIl Coo4'iOII',
10 dB. 26.5-40 GHz _" 1300.00

AMERICANMJCt.E:ONICS AM--43O? Cavity '**-d SpiI'III
~lHC. 2·16 GHz.TNC(f) ' NEW" $95.00

AVANTEK AMT-400X2 WR28Aaive 00<tlIl>r. + 10 dBmn
+10dBmout 26-40 GHz _ , 1450.00

BIRO erse-soc I kW t.o.d, 25-1000 104Hz. LC(f).
wilh WS_ 1Il" _ $6SO.00

BIRD 8201 500Wall Oil Diokw;lric !.Dad. DC-2.5 GHz, N(I) $3SO.00
FXRlMICROlA9 8l-ooN $lub StrelChef. 0 3-8.0 GHz.

100 WaItI """' .. N("""l ............... .. _ .._ $75 .00
GH 874-lTl ConI\arI~ T,ce,obc: lli Lire. Q.44 an.

DC-2 QH.z _._ _ _._ $400.00
HI' 115llOA-OOl BiaI No:ocloorl<. 1.0.18.0 GHz. APC7 _.., m. S4SO.00
HP I 1636" 2-~~ Dividn<. 00-16 GHz. N(mNI) __ _ ..... $300.00

HP 116910-001 Dieclk>ioal Coupler. 22 ell. 2·19 GH.z.
N<tr-I portio _" ••_ " _ ~•._ _ _ $450.00

HP 116920 Dual DOedia" a! CouPel'. 22 dB. 2· 18 GHz _ _.. S8OO.oo
HP 33321K~ $llllp All"".. 0.70 dB. DC-26-S GHz.

3.smm _ _ _ _., $475.00
HP 333271..(106 PrugrwnmaIlIe SlBp Al\eruoIOf. 0-70 dB.

DC-4O GHz. 2.9n'rn $1.000.00
HP n4l) DI."lI DO adlcclOllCuupiIN, 20 dB,

0? 15-4S0 101Hz .._ $275.00
HP n60 Dual Dorec1lunaI~. 20(S,

940-1900 101Hz .•_ $275.00
HP 171D Dual DinK:lionIlI~. 2OdB. 1.9-4.1 GH z $275.00
HP 118O-01l Dual Oll .Coupler. 20 ee.100-2000 MHz.

APC7 IOIIIl por1 ......._ ..•.•...•.•.•...•..•...•.. ......_.".__••._..•.•.•_.•......•. $4SO.00
HP7190 Oioadlcc"CoupIer. 2OdB, 1.7-12 .4 GH.z _ $400.00
HP 8431A2-4 GH.z Bard Pass "-olIaI.N(fTOf) $150.00
HP 849040-002P~ Step MenueIOf. 0- 11 dB.

0C-4 GHz. SMA _ _ _•..._ $3SO.00

HP 8496A-0D2 SIep """""""lui.0- 110 dB,
00'" 6Hz. SMA _ •.-" $375 .00

HP K422AWR42 FIlII Brod>llnd DelllClOl.
18.0026.5Ql1z 53SO.oo

HP K532A WR4l! Frequency 1oIlI1lII. 180--26.5 GHz ~ $4SO.OO
HP K752A WR 42 Domc1IuoaI Coupl6I. 3 dB.

18.0.26 .5 GHz $450.00
HP 1<7520WR42 0lnIcli0rI0lI Coupler. 20 (S.

18.0-26.5 GHz _ $450.00
HP K870A WR42 SlidlI Soew TUOlII. 18 ().26.5 GHz _•._ $275 .00
HP Kll I48 WR421101o;Mng~ 18.().26 .5GHz .._ _ $300.00
HP Q7520 WR22 DinIc:licnIII~. 20 dB.

33-50 GHz _ _..•....•.•.•.•......•.._.•._ $650.00
HP R422A WR28~ 0Bl1lelal. 26.5-40 GHz 1400.00
HP 1'17520 WR28 0ir'edIunI0l CcluplM. 20 dB.

26.5-40 GHz _ _ •..................... $450.00
HP F!9149 WR28 McNinIIl.uIId. 26.5-40 GI-b _ $250.00
HP V365A WR I 5 lIolilIoI, 25 dB. 5ll-75 GHz $150.00
HP V752O WA15 Oioeaioo ..Coupler, 20 dB , 50-75 GHz .•" $650.00
HP X610A WR90 Slode lknno TUIlfII _ $1 50.00
HUGHES 45322H-1I l G/l 120WRZ! Olr'llCli<:Joal Coupie<s.

10 or 20 dB. 3:)-!j() GHz •.•...••.•_ $350.00
HUGHES 4S712H-l000 WRZ! Flequoncy _ ,

33-50 GHz $750.00
HUGHES 4S714H- looo WR l 5 F<equoncy MeI8I.

5ll-7!> GH.z _." _ _ $900.00
HUGHES "572IH·2000 WR2ll ();recl R~_ce.

D-SO clll. 265-40 QH.z _ ~ $1.000.00
HUGHES 45122H- l000WR22 0Wacl~ AIItn8Iur.

0-50 dB, 33--SO GHz _•... ..•..........•.•.....•...._ _ $1.000.00
HUGHES 45724H-1000WRI S [)irect RlIIIding AItIOllUlllCII.

o-SO dB, 5ll-7S GHz _ _._ _ $ 1.000.00
HUGHES 4573:!H-1200WA22 1.lMl1 Set Alt lllllllllc:',

0-25 ee.33-SO GHz $2SO.00
HUGHES 4S752H-1ooo WRZ! Direct Reading Phase $I'lIIteI,

0-360 dolg .•33--S0 GHz $ 1,400.00
HUGHES 45m H- IIOO WR22 Thl1i " _ .

·20 10 +10 dllm, 33-50 6Hz $400.00
HUGHES 45773H-1100 WR19 TheI"listol Mount.

·20 II;> +10 dBm, 4O-6OGHz $650.00
HUGHES 45174H- 11oo WR I STh&nnrsloI UoIn,

·20 lO +10 dBm. 50-7!> GHz •.....•.._ __ $7 50.00
HUGHES47316H- ll11 WRl0T...-b18 Oetedor.

75-1 10 GHz. poeiIMI poIanfy _..........•....•.•...•. $600.00
HUGHES .n41 H-2310 WR28 PI-. I.udled Gunl Oac:.•

3UlOOGHz. + 18 dBrn . $2 ,000.00

10 WaItI 0UlIU $1 ,200.00
liP 11729B«l3 CarrietNoiIeTes! Set, 5 MHz~.2 GHz $2,2SO.oo
HP 4 1SE SWR...- ...•.•...•. ...•.•...........••.•.••.._ $200.00
HP ll4ll6A Comb GenlHaIc:', l /lG/ l oo MHz ;'1(1 011'. iI$,

II;> 5 GHz _ _ _ _ SSOO.OO
liP lI447A "",,*,*. 2Oce. 0.1-400 101Hz. 5dB NF.

+8 dBm OOJIPI.' _ _ _ •.••..._•.•_.••__ •.•.__••_ _•.• $375.00
loti' lI447E AmfJthI.22 dll, 0.1·1300 101Hz, + 13dBmOOJlPl.' _ _ $750.00
HP 8441F-H64 DuoIl Amp., II kHz-50 MHz 28 ce &

0 .1- 1300 101Hz 25 dB ..•._ $900.00
HI' 890IA Moo:Uabon AIIllIytet. 15OkHz·13OO MHZ $ 1.500.00
HI' 89(118-1.2,3 MocluI&liC41 An.• 0.15-1300 MHz,

""" Ir4'lA. ooXO, 0:Il<U.0 _.•.•.••_ _._ $2.000.00
HUGHES 11 77HO I FOOOTWT~. >30 dB v-n,

0?-4 GHz, 10 WarnI 0UlIU $1,750.00
HUGHES 1 177Hl0F000TWT~. >3lldB g81n.

1.4-2.4 GHz, 20 WaItI _ _.._ $2,500.00
HUGHES801QH I3f'OOOTWT AmplifIet, >30dB 0-'.

UGHz. I OWans $2,500.00
AF PO\oVER lABS MLSO ""'PIifi-. 2·30 101Hz, 47 dB gain,

SOW_. --.ed. 28V _ _ 1275.00
ROHDE & SQofWARTZ ESH2 Tell Reooiwe<.

II kHz-3DMHz ~._ $3.750.00

I I

HP 85 11A~ ea.-l_ , 45 MHz-26.5 GHz.
b' HP 8510 $6,SOO.OO

HP 8717A T.. " 11 11" Bias S<4lJIly _..~ h $500.00
HI' 87S6A SCalar NMIoork MIIyzer. HPIB $1 ,375.00
..., RB50264 WR28 DoM . ' , 2lI.s-«l GH z,

b' HP 8751 eeries _ $1 ,200.00

SIGNAL GENERATORS
FllJl<E 6OSOA~ SIgnBl Gen.,

0,1-1050 MHz, 10 Hz $1,500.00
FlUKEtlO6OlVAK Syiet ed Signal Gen.,

0.1-1060 MHz, 10 Hz $1 ,900.00
GlGATFlONICS 1026 Synlhe9il8d S9'NllI Swe89 Gen..

SO MHz·26 6Hz. ..s llllm $5.000.00
GIGATFIONICS liO(W.12S~ SoIM'te. 6-12 GHz.

1MH>: , GPlB _H .. $1 .800.00
GIGATRONICS l\CllIl:W-I6S~CW Gen,

lJ.16GHz. 1 101Hz +10 dIlm _ $2,250.00
GIGATRONlCS67~ L..oJooeIIIId~• • 4.

5O.0-7!>.0 GH.z llUlpuI. ·3 dBm _ _._ $2.500.00
GIGATRONICS 1lOO'2-llS~ Signlllr'SlflOe8ll Gen.•

2-ll GH.z. 1 MHZ GPI8 _ _ _ $2.000.00
HP 11707A Test f'lu,j-in Jo< HP 8l:i6O.me. _ $500.00
liP 1172llA f'IMe llbUa!or. 2·16 GHz.

80 dB0JrJ0/II fIllio _ _ _ $450.00
liP 3335 - -001 S~llId l.lMllGen., 2OO Hz-ll1 MH:,

-8711;> +13 d8m _ _ _•.._..__ _ _ _ $3.500.00
liP Il656A«lI SiQntII Genetalor, 0.1-990 MH:, 100 Hz .

HPI8. OCXO _ _ _ _._ $1.600.00
HP 8657A.(I02 SiQntII Genoo<aIot. O. 1·1040 MHz.

10 HZ HPtB _ _ _ 12.750.00
HP lI66OCI!lll6Cl3~ S9'llll Geoe!alof.

1·2600 MHz. "No. fM _ _ $3,2SO.00
HP 667IB SynIhee;llId CW Gen.• 2-16 GHz, 1-3 I<Hl reI-. .

+8dBm _ _ _ $4,250.00
HP 8672A Syntheeiled Sq'OllI Gener8lor. 2-18 GHz.

+3 dBm llUlpuI _ _ _••••.._.•. $4.500.00
HP 861JH·212~llId SigneI Geo.._ .

2.0-12.4 GHz, 1 kHz _.•..... .•........._ _ _ $8.750.00
HP 8S84B S9'llll aen.rator.

5.4-12 .5 GH.z. AMl WBFMI PUle _ $3.000.00
WAVET'EK 9S4 S9'IlII Generalor, 3.7-7.6 GHz,

+10 dIlm, AM. FM _..•.•.•_ _.•. $750.00

SWEEP GENERATORS
liP ll35Cl6'83S2:2A Sweep OaAiwo, I G-2.all MHZ.

+13 d8m IwelIed ._ _ $3.900.00
liP 835OIII8J64OA-002.004 s-ep0ec:illat0r.

2J)-8 .4 GHz. ro dB IIIep~ _ $3.900.00
HP 83S08I'83645A-O S..eep Qsc:;Ialor.

5.~12.4 GHz. 70 dB lIlep 8Il-..wo- _ _ $3.900.00
HP ll3S7llA RF f'k.v-in, 16.0-26.5 GHz,

+ 1 0 dllm~ _ _ $6.000.00
HP B601A Gln3raIorlS" EEIl8' . 0.1·110 101Hz,

+20 <18m~ _ _•.._ _ $400.00
HI' 86l!OC S..eep~Ior Frwrle $5SO.00
HI'" ll62228-OO2 RF Plug-in. 1002.all MHz.

+13 d8m Md. , 70 dB S1ePaII. ._ _ $ 1,2SO.00
HI'" 8fi2?28.E6MI62OC Sweep o. 7 ce.

0.GI ·2 GHz & 2-4 GHz. +10dam....tnlme _ $1 ,500.00
liP 8fl2'»!! RF Plug-in. 1.&-4.2 GHz. +10 dllm IMlle 'lIled $300.00
HP86240A RF Plug-in. 2.D-8.4 GHz, + 16 dBmIMlle. elled ..•••._ $400.00
HP86241A-«:I1 RF Plug-in. 3.2~.5 GHz. +fIdBm kMlllIld $300.00
HP 8626OA.Ji04 RF Plug-in, 10.0015.0GHz.

+ 10 dBm IMIieI, BI I d _ _ _ $400.00
HP 86290ARF~, 2 .0- 18.0GHz. +7 dBm lweIIed $1,200.00
1iP8629OBRF~. 2 .0- 166 GHz. +10dBm~ •....•..•... $ 1,6 50.00
HP8S29OC RF Plug-in, 2.0.18.6 GHz. +13dOm IwelIed $1 ,850 .00
WAVEl'EK 2001 Sweep GeneraJor. 1. I.allMHz,

+ 10 dBm. 70 dB IIl8P __ _ $900.00
WAVETEK 2OO2A. S""",,, a--awr.

1-2500 101Hz, +10 dlltn. 70 dB Slap8IIeIl _•.••.•.•....•.•.•_•.. $1,200.00
WAV£T'E K Il62 Sweep 0e0eraI0t.

1.0-4.0GHz,~ +12dBml6lMd- ••.•. _ _•.•......•.•.•..$9SO.OO

WILJRON 61178-20F""l.SynIhJS.....eeper.
10 MHz-8.4 GH.z. +13l1Brn, AM. FM $6.500.00

POWER METERS
9OONTOH 428141-4E AnIll<:lg~ UeI8f•

...." I MHz·18GHz ..-.or _ _ _ _. $450.00
Hf' 432N1118A Power MeIer. .3Q to +10 <18m.

10 MHz· I OGHz _ _ _ $300.00
tIP 435818481A~MeIer. ·30 II;> +20 dBm,

10 MHz·18 GHz ••.•.•.._....•.•_.•..•_ $900.00
liP 43S8I8482B~Meler. 0 to~3 dBm.

l00~.2 GHz _ _ $ 1.500.00
tiP 438A-D22Ill481A Power Meter. -30 10+20 dBm.

10 MHz· 18 GHz. HPIB ...•.•.•...•..•...•._ $1 ,200.00
HP 436A.ll22'll.SfA Power MeIer. · 70 10 -20 dBm.

10 M~18 0Hz. HPlB .•.•.•.•._•..•_._.••_ $1 ,200.00
HPOllI911- f'ower sen-.33.O-so.oGHz. wF!22.

fcc' 43SIlII7/8 __ __ $ 1,500.00
HP A84ll6A WR2ll f'ower s.r-.26.5-40 GHz.

fcc' HP 43&617/8 •.._.•...•.•.•... ...•.•.•_ _. $1 ,500.00

RF JlILUVOTIIETERS
BOONTON 92CRF MdoiiOll>.llil lll". 3 mV·3 V t a..

10 kHz..I.2 GHz _ _ _ $500.00
RACAL-DANAll303RF~. 10 kHz-2 GHz.

· 70 10 +20 dBm _ $7SO.00

AMPUFIERS. MISCELLANEOUS
"NoPLIFIE R RESEARCH 4Wl000~.

40 dB gain.4 WIIIl$, 1-1000 MHz ....•.•..._ _ _ $950.00
8OONTON82ADMro• ......, ........ AM IFM. 10-1200 MHz .••.•.•.• $6SO.OO
EN! 0?100..~. SO ce IlI'in. I OkHz·12 MHz.

ENI'~=50dBii:~·.· ·~;,.~·.~Hz~··:~l·~;O~--ii·· ·~·;~·.. ·~···~·_~..~•..~.•_~.•~_.~$2:.7~50:.00:._.:~~~ii~!'i=:::::.::::.:::::;.....llo::::~::._.::~::::::::::::::::::::';; ;;;;;;;;;~::'::



CB MODIFICATIONSI Freq­
uencies. books, kJts, high-perfor­
mance accessories. plans. repairs.
amplifiers. 10-meter conver­
sions. The best since 19761
Catalog $1. CBCI. Box 1898NV.
Monterey. CA 915141..
www.CbC:lntl.com

~... '""'
.~' :::o : "'. oJ.
~. "=4 . d.

1.4 GH z ATV - 8 channel TRANs-.
MITTERS AND RECEIVERS. ]5mW
output power, I video channe~ 2 audio. SMA
conoectors. NTSCJPAl compatible. Includes
I f4 wave rubber duck antenna. Standard fre..
quencies are: 2]98, 2105. 2112. 2416, H20,
H2B. 21]5. 2442 MHz. Custom frequencies
are available.See ad In this section for power
amplifier. S7Sl/each tor transndtter.
S7Sl/each tor receiver. EIATV. VISit
our web-site for dealers or order on-line at
W'WW.4uv.com

CBs. ACCESSORIES, SCANNERS.
ANTENNAS, MICROPHONES,
COAX. Best prices! Call 1-800-821 ·2769
for current flyer. We also carry NIMH bat­
teries and chargers. http://_.thomas­
distributing.com THOMAS DISTRIB­
UTING. 119 Eastwood, Paris, IL
51944.

1.2GHz ATV - 8 channel TRANS­
MITTERS and RECEIVERS. 15mW
output power, I video channel, 2 audio.SMA
cc nneceees. NTSCJPAl compatible. Includes
I f4 wave rubber duck antenna.Sa ndard fre­
quencies are: 1250, 1255. 1260, 1265. 1270,
1275, 1280. 1290 MHz. Custom frequencies
are available. $7Sl/each tor transmit­
ter . $ 7 Sl/each tor receiver. &ATV.
Visit our web-site for dealers or order on­
line at www.4atv.com

TXRX SlOOMHz duplexers 890­
960MHz 600 w.m duplexers. Sl lOIea or
S99fea (2 or more). These are new units
with circulator & load. _.amcronix.com
Ph.716·76]-9 104.

240+ CHANNEL CBlHAMIFRSlCOM­
MERCIAl radios: AMffMlSSBlCW exportl
domestic: RCI. TEKK, Motorola, Uniden.
Cobra,Alinco. Kenwood. Mia, antennaS, lin­
ears, meters. mod books. manuals. schemat­
its, night scopes, and tons more stuff!
Catalog S1 MAXTECH, Box 8086. New
York, NY l Ot 50. 718-547-8244. _ .penny
circus.net

BRAND NAME low-end Pentium com­
puters sarting at S50. Call Jerry W2GIA.
D isks NOaa, 1-800-8]]-6893 or E-Mail:
dndcom@earthfink.net

tl'i

www.nulIYoIlLcomBulletIllIlolrd

SUPER HIGH GAIN 14 dbi flat antenna
with N or SMA connector tuned fo r 2.]-2.5
GHI. Use with 2.4GHz ATV 8 channel trans­
mitter or receiver. S 17Sl l ea. SPECIAL
PRICE. EzATY.Visit our web-site for dealers
or order on-line at W'WW.4at'Y.com

IHew l!l!1IIIf 1Iad/. I'm!!!! on T1le I

2.4GHz. POWER amplifier with power
supply. 1040 mW input. I (one) watt outpUt
with in-line SMA connectors and built-in
heat sink. Approx. 2" II. 2" II. 5/8" site .
Frequency range 2.]GHI-2.SGHI.
S 19S1/each.Compatible with aitATV prod­
uet lines. See our website for more Info on
accessories and transmitter and receiver
modules. EzATY.Visit our web-site for deal­
ers or order on-line at W'WW.1atv.com

,

Lighted Screwdriver Supertooll $9.95
At f irst glance. this appears t o be an ordirlOf)' scre wdriver, but press a buttOr'l on the base. OI1d two tights illuminat e
t he er-ee you are working on. Nifty, huh" But wcit , t here 's morel The seven int erchQt'1geoble bits are stored r ight

., ther e et t he base of t he screwdriver (6 storage slots) f or eosy oecess.No hOl1d !es t o unscr ew or t ool boxes t o dig
t hr ou.9h. Hey, you ain ' t seen rIOthin' yet ...remove the bit and the magnet iCren-revcl t ool t elescopes from the scr ew-

drfve r- shcf tl Inc rediblelll Of course, t he com fort grip handle Qfld rugged const ruc t ion are ICing on the coke!
Definitely a 'gotto hove it' tcell ,,

""-~ ~'
The Pholon Microlighlll

A super brighl keychain LEO flashlight. push 10 lighl or swilch on for ceeunoocs bnght illumination
available in a variety 01colors, Blue. Green.Wh~e . Turquoise, Red. venow, or Orange $15 .95 (please speclly)

VOICE CHANGER KIT $49 .50
Change your voice with this really cool kitl Using DSP(Digital Signal ProceSSing). you can make a man
sound like a womon. make 0 womon sound like a monocrecte scory monster sounCIs. and have lot s of f un.
Use t he special echo CYId vibeete modes for oddit iOl'\QI speciol effects. Kit features c1ip-on electret mic.
removobl~ speaker with case, sound effects selector- swit ch, cdjustcble volum~ control. up/down pitch
shifts, lllld step-by-step instroctiOr'ls. 3.5mm jocks for t he microphone Md specke r- make It easy to
connect t o ot her ciJdio equipment. Requires 4 AA batteries (not Included.)

Inlra l ed Non-Contact Loser rhermcmeter Infroduc'OfYprice $149.95
This Issuch a cool m ing, you gotta ge t coer No more climbing ladders or going down manholes Irying to find

tempera tUIes, Ale the ro rtee hot? How hot is that cor? Point this little g iuno at almost anything and it will give
you the tempera ture! Uses a Ioset sighting to help confirm ta rget . and fea tures on easy to lead large LCD,
Fahrenheit or Celsius selectable, Featuresa 0,95 emissivity. 8:r eutcoce to spot ratio. 0.\ resolution. and a

temperature range of 14 to 950 degrees Fahrenheit. Ma nula c turer 's 3-year limited warranty
' shlpp lng this Ifem leQuires Insurance. p lease odd an additional SO.SO

UglltlllOtV lfJtJtJ fkMlllisfJI l EV- 9S
four $I.lpN-ulght whftsl€Os replace the bulb VOUli Hnd III 0 lTOdItlonoJ flashlight provId ing 0 1cm;-Iastlng hlgh·lntenslty
light . lfD lights mea'l1JOto" IhshllgJlt will last obovt 14 tl~!(Xl9N chal 0 regula flas hlight. C¥ld these flashlights Ort!

~ (Yl(/sha/rfJ'ooI. ldeollrx shott-«Jfl9#J VS6 ln cors. p/or>6s. tift"
floshllght reQUlru J ~bolterItlS (IndxitKJ). ~ltKNS IlmltW IImrlmtl WO'm'Ity even Indxies rhe / f D Ilghts,1

Spectrum LED A. ~ainbow al lig ht I $5.95
Imagine an LED capable 01 producing all three primary COlors In the some ooceoqe! The entire spocuum. Including

neor-wrate. can be created! Imagination becomes reollt{ With this T 1-3/4 mom-corer LED Here's the technology a red
chip. a green chip. a nd two b lue chip s encased In a diNused 1-3/4 pa cka ge. Usmg vcnovs cueers combinations. you can
produce l ed. orcnce. yellow, g reen, a qua. blue. vio let or white ij[Jhl! Detailed spec sheet included What con you do With

these (b eyond the ob vious a maze your friends!)? Create a single IndlcatOl system. oesiqoote vo novs controls by color. make
a multi-color bergraph . make your project something out 0 1 the ordinary With multicolor LEOs!

•'w- -w--w--g-a--t-e-w--a-y--e-I-e-x- -C-O--m-'. 1~~t~I·~ ~~II~~:A~il': ~~:~~N~"~~.~:AI~~I ,~: 1~?::~
IIt~ll· . Alll l r u , . m Au , ,"lltI U . , cmu·

• • VU ,W!UIAll l'Cll l tN ltl _IOtlY,.Ot .O.• .,' 1IO
"- ~ . , l eNAU II! M I N I M ~. ONMAil olnu · 1." 1' 0,
... -- - - - -- - -- - - - -- - - -- - - - - - -, IOMltII MSlI IlMl tl , · ,"eu ,o wOIIUU. 1

"

23 PAGE ' LVD 0 sr LOUIS MO 63130 0 (3""""'" U''''.~ . u,suou, INIP"NIlIlIAnllM~ WIIMIN 1.1
• • ,.. ~OMTl MI MUl U , IIl I MS II Q.UII IU I U ltlOUt

9222 CHESAPEAKE OR. • SAN DIEGO. CA 92123 • (858)219-6802 I.OI/NIS Atl MOIU I...~.11 101111 fllSI m M, '0.10
2525 FEDERAL BLVD • DENVER CO 80211 • (303~58~444 HlIIACM.,, 1l10.Al lII • . IUlO[ll N~ r MAUI MAY II
MAil ORDERS CALL·TOLL-FREE 1-800-669_5810 IIIUlIO OMIlrUI .I, IfIMI. - I -AI ..
FAX ORDERS (314j427·3147 .....lliYl Ii '..:.!. ',f ' ~ ~.I

AMAZING MINI MICRO FM RADIOI $1.50
Much lighter lhan a heavy Jam 00_ wrth really good sound! This tiny radio (1.S"x1,000xO,38") has a seek bullon. reset ccorror,

and an ontoff switCh. Personal listening has never sounded better ! Ideal for ballgames, beaches. and workouts Battery and
nugget style earphones included ,

Geophone vibration sensing kit perecr a fly stomping across the desk I
Well maybe not that seosrnve. but a lmost. These vibration sensors made by GeOSQl.,lrcEN9 were used in oil

exotorcuon to determine geological statistics. They Ole mode Wl th a magnet suspended In a coil and are very
seosnve to vib ra tion Compact see. rhe uon m easures ooprox \ 6· n<gh and 1,2' oo

The kit includes a geophone vibration sensor a long With parts to build a baSIC oetector that Will light on LED In
addition we indud e a schematic that wil! show you how 10 c perote a relay The senSItivity IS adjustable. so you
can set It to detect elephants and other small creatures, Similar units w6le used by our armed torces 10 detect

enemy troop m ovements...me peerect device 10 cret you to the pltter palter 0 1 little Leroy's feef ' Unit sensj tivity
ca n be set high enough to oetect a b usiness card d ropped on a ta b le. and we've made It work wilh vibrations
up to 40 feet away! Ealthquake or Aunt Agatha...you decide! It's a fun gadget WI th many uses

COMPLETE GEOSf NSOR KIT....SQ.9S GEOSENSOR UNIT ONLY S7 Q5

RFUNEAR POWERBOOSTER AMPLIFIER KIT $39.95
A Quick and simple boost lor Jignol generatOls, transmitters, and ctner low power devices, this kil c an boost -...!~..

power up 10 I watt ever a IreQuency l ange of 100 KHz 10 ever 1000 MHz. Operc tes On 12 to \5 vdc @250mA.. via ..~;>
a 2.lmm mole power jock. 38 dB gain 01 10 MHt. I Od8 011000 MHz. ocucocr case $14,95

TV TRANSMITTER KIT 5%7,91
TIred 01 lugQlng tne VCR to another loom to see a m ovie while Aunt fv1Qrtno watches reruns of the Julia Child specia l on PBS?

Sick o f stringing Wires through the reese so Junior ca n wa tch the la test Power Ranger movie In the cornton 0 1his room? Never
tear. we 've got the solution! ThIs kit a llows you to send any audio a nd video source. like 0 VCR or TV ccrnerc. to any TV set lor
up to 300 feet . With this liMla kit . vcu're the producer end the p rogra mming deectce 01 your own TV station Tunable to any TV

chahnnel2-6. runs on 12 VDC, and accepts standard cuoo a nd video Signals Oouoocr matching case set. SI4 95

Top 10 Favorite Gateway Gizmos and Gadgets

WANTED: ROCKWElL-Collins HF-80
equipment. 85 1S-1 . 2]78-] log periodic,
Collins literature. Jim Stitzjnger 805-259·
20 It, 805-259-3830 (fax). bfl- jfs@smm
link.net

WANTED: MIUTARY capacitor>. resis­
tor>. transistor>. diodes. tCs, semi's, etc.
Please rulE_Mail excess lists & RfQs 8 18­
769-1002 fax 818·769- 1081.
elecunatind @earthlink.net & http://www.
miliarycomponents.com

40 PEea.-p: 2000/N uts & VoLts l'tlagazi tle Writ. , ,, 42 on Al.d•• 5 .....i"" C.rd .



February 3-4,2001

Communications & Computer Show

Expo Center, Miami, Florida

Commercial Booths, Swap Tables, Forums, Programs,

TROPICAL HAMBOREE®

...:Sf=. 1
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1. -=0::-­,

I V" RACKMOUNT AT>< PC chassls,
$ 159 (with ad). _ ..stores.yahoo.c;omk ti.
texas. 972-2-42-8087.

WE CARRY a variety of cables, switch
boxes. accesscrres, and adapters to cermeee
Pes, printers, Mac;'s, networks, te lec;ommuni.
cauens. and audio/video equipment. We
offer: eustem cables, free ntalogs, and same
day shipping on most ordersYl$it our web­
site at _ .rogernynems.c:om or all I·
800-]66-0579.

FEITEK PROVIDES repair, calibration
and trac;eable c;ertificatioos of test equip·
ment. Free estimates.We buy. sell and trade
all makes of test equipment. Visa and
MasterCard accepted. Check out our inven­
tory and specials at WWW.FEf1lX.COM
27 52Waltoo Road. St.Louis. MO 6] 11-4. 3 1-4_
423·1770.

WANTEDl FOR historital museum. pre­
1980 mk rocornputers . magazines, and sales
literature. Aoyd, VA 2-4091-03-41 (5-40-763­
33 11/540-382-2935).

YourDVM shows the same shorted reading all
along the pcb trace. LeakSeeker 82B has the
resolution to find the defective component.
Touch pads along the trace, and LeakSeeker
beeps highest in pitch at the defect's pad. Now
you can locate a shorted part only a quarter of
an inch away from a good part. Short can be
from 0 to 150 ohms

Locate shorted or leaky
components or conditions
to the exact spot in-circuit
Still cutting up the pcb,
and unsoldering every
part trying to guess at
where the short is?

$179 ,

WANTED: M IU TARY capacucrs, resis­
tors. tnnsistors. diodes, Iw , semi's. eee.
Please faxIE· Mail excess lists & RFQs 8 18·
769- 1002 fax 8 18-769- IOB-4.
elewnatind@earthlink.ne t & hUf':I/_.
militaryc;omponents.c;om

DEC EQUIPMENT WANTED!!! We
are buying DEC systems, boards, terminals,
drives and periphe rals. Also Scientific; encro
Systems (SMS), DSC. Datability, Dilog, other
DEC c;ornpatible5, and Computer Output
Mic;rofi tm (COM) units. Please call for a
quote or fax us your equipment list.We buy.
sefl, and trade. K EYWAYS, INC.. 937·
847·2300 OR fax 937·847·2350.

Good enough to be the
choice of Panesonfc.
Pioneer, NBC, ABC. Ford.
l y e , NASA and thousands
of independent serv ice
technicians.

Inexpensive enough to pay for itself in just
one day's repairs. At $ 179, it's affordable.

And with a 60 day trial period, satisfaction
guaranteed or money-back policy, the only
thing you can lose is all the time you' re
c urrently spending on trying to repair all
those dogs you've given up on.

The Standard for checking
Capacitors in-circuit

FLORIDA STATE CONVENTION

www.hamboree.org
w4wyr@arrl.net or wd4sfg@bellsouth.net

TEL: 305-642-4139

CapAnalyzer 88A LeakSeeker 82B
Available at your distributor, or call 561487-6103

Electronic Design Specialists www.eds-inc.com

License Exams, Transmitter Hunts

FMSTUDYJl FM. LPFM allocation stud.
res. Manage FCC databas e on your PC!
Manual included , $ 39.95 . Demo, info, special
Web prking at http://members.xoom.comff
mstudy

CAM & MOTION SW/HW: Z-tra t e ,
PCB toolpath. PIorcam motion control, step
drivers. _ w .me g ablt s ,ne t/ddt FAX
321-4S2-7 197. 321-4 59-2729. h eat e r'@m
egablts,net

COMPUTER
EQUIPMENT WANTED

I

• •
::,•.• V",,-. __
. . . .. , .Jjj;
" ' ...: : ..." '." .

VGA TO COMPOSIT E fNTSC) VIDEO
CONVERTER - ULT·2000. Handheld.
Powered from keyboard with S-video and
RGB outputs, too. 3:1 zoom eeoc-or with
many excas. $ 9 9/ea. Mau::o. lnc.,
Sc;haumburg, IL, 1-800-7 19. 960 5.
sales@mau::o.c;om or vi5itlorder on-line at
_.mau::o.c;om

I 'U PAY you $$ for your OLD software!
Write: nuts@noonco.c;om or 428 Summit"
Redlands , CA 92373.

XMAS SPECIAL for Dec. and Jan.
Smartcard programmer $75. High speed
unprogrammer $200. Free flyer. Tony -4 I9·
385-3100.

FREE!!! Co.ROM and software di5k cat­
alo&. MOM 'N' POP'S SOnwARE, PO
Box 15003-N , Springhill, FL 34609-0 I I I.
352-688-9 108. momnpop@gate.net

PARTS PARADISE Monthly
Special. Behold, USB universe. External
hubs: Belkin -4 prt. $2 9. 6 prt, $-49, 3 prt,
w/seriallparallellPS1 $89. lntemal hubs: 5 prt.
3S bay $35, -4 prt. e:o:p slot $32. Active
adapters: prirlter $23, parallel DB2SF $39,
serial $59, PS2 $35. laplink $39,dual port PCI
$23. P.1ssive adapters $S.A-B cable: 3' $3, 6'
$-4, 10' $5. IS' $7 (10 pk 6' $25). Extensions:
pauive 6' $-4 & 10' $5, active 8' $29 & 16'
$39. Dual USB to mo therboard: 2xS $3 (I
piec:e or 2 piece), 2x8 $9. 2x4 $9. 2x9 wlPS2
$9. USB mouse 2 button $5. IEEE 139-4
firewlre: 3 port PCI card ...../software & cable
$59,6,pi~ to ,-4 pin: (] ·, .6', 10', 1 ~ '), -4 pin, to ~
pin: (3 , 6 .1 0 . 151.6 pin to 6 pin: (3 .6 , 10.
IS').Mention this ad & $5 shippin, anywhere
In -48 states. All new & wlwarranty. 1,500+
item c;aulog. Email PartsParadise@hot
rnau.ccrn Check here for monthly specials.
Visa/MCJAX accepted.d I] ·79-4-Ofn or fax
3 13·79-4-0173.

DEC EQUIPMIENT WANTED!!! We
are buying DEC systems, boards, terminals,
drives and peript\erals.AIso Sc:ientiflC Mk ro
Systems (SMS), DSC. Datability, Dilog. other
DEC c;ompatibles, and Computer O utpUt
Mkrofilm (COM) Uflits . Please call for a
quote or fax us your equipment list.We buy,
sell, and trade. KEYWAYS, INC., 9] 7­
&47·2300 O R fax 937-847-2350.

WWW.SCHEMATICA.COM FOR pro­
fessional freeware and sha~re.Attive and
passive filter design. 555 designer, linear sim­
ulators .

Wrlle I" 43 on Reed... s...ylce Ce«l. Nuts & Vo/ts Magaztne/hu.... 2000 41



Get a ll the details on ClE's Associate Degree Progra m, World College's
Bachelor Degree Prog ram and CIE's 10 Career Courses.

TEST EQUIPMENT for sale/wanted
(NEWlUSEo);RF.Microwave. video and fiber
optic. Cable TV, Broadcast TV. satellite and
related industries. Wavetek. Tekt ronix.
Hewien Packard and other manufacturers.
Spe ctrum analyzers. s ignal level meters.
sweep systems. TORs. OTDRs. and much
more. PTL TaR ~pment, Inc.
Phone 56 1-747-]647 FAX 561-575-4635. E­
Mail: PTLTE@aol.com http;//www.PTl
TEST.com

POC KET TESTBENCH , tnexpeesfve
RS-232 instrument. with scope. log;c.
counter.generator modes.A1so, prutoboards
and products for PIC embedded systems
development. _ .oriconnech.com

TEST EQUIPMENT teehnicians needed:
calibntion and~ir teehs. Three full·time
openings. Our company sells. rents. repairs.
and calibrates HP anclTek.We are located in
Broomfield. Colorado, between Boulder and
Denver. We perform electronic and physJ­
cal/d imensio nal calibrations. Please send
resume to irl@calibration.com

WANTED: MIUTARY capacitors. rese­
tOn, transistOrs, diodes. ICs. semi's. e tc .
Please faxIE-Mail excess listS & RFQs BIB­
769- 1002 fax BIB-769- 1084.
e lectmatind@ earthlink.ne t & http://www.
militarycomponents.com

r---------------.,
I

Yesl Please send me a FREE Course Ca talog I
on a ll of CIE a nd Worid Coll eg e ' s Courses

I a nd Degree Programs. I
I ANVOI INa me; _

I Add'eu: I
I Ic'" _
I State: Zip: I
I ",00. I
I E.mail: I
I SeodTo Of: 1776 E. 17'" Sr.,~ OH 44114·3679 IL ..I

visit www.cie-wc.edu

Send o r ca ll fo r a
Free Catalog Today!
(800) 243-6446

Eorn on Associate Degree in Eledronic Engineering Technology...
Put your knowledge of electronics to work for you. CIEoffers the most comprehensive
Associote Degree progrom offered in electronics. Bestof 011 you study ot your own
pace with the full resources of CIE just a phone call or a clickof a mouse away.

It's Comprehensive and Unique. You Pay for Only the Time You Use!
You won't lind a bener school than CIE if you want to accomplish your goats
without pesky time restrictions (commuting, 8 hour doss days, erc.) at CIE you
study at your own pace, even an accelerated pace. And il you're like most
readers of this magazine. your electronics background can help you rece ive your
degree in less than the max imum 8 terms allowed. Finish sooner and you ca n
save thousa nds of dolla rs in tuition. II's almost like being paid to study.

A School of Thousand!>.
A C[on of One, Since 1934.

Cootinued on page 54

, VOLT IR ..nuttY. BfW high res
4 J O TVL c amera with optional black
low-profile swivel adjusu.b1e enclosure. Pin
hole or Sed. lens type. 6. B. and l2mm lens
are available. 1/]" CCO, 3.6mm1F2.0 lens
lncluded; works from 7. S-1J VDC.highest
vol~e ran£: in marke t. 0.08 lux; 1.2T' )(
1.2T K05 0 pinnole or I M deep standard.
$4S' each. Enclosure; $8; optional lens;
$ 18. Dealers welco me. Mateo. Inc..
Schaumburg, IL.. 1-800-71 9-9605.
sales@mateo.com o r visit/order on-line at
_matco.com

ALARMLAND.COM SECURITY
ee-sces fo r professionals. Motion deeececrs,
panels. contacts, CCTV, and more. Fax your
order to 732-840-1390.

SCANNIN G MOTOR - A-JJOSC
with universa l mounting bracket accepts all
standard 1/4 x 20 threaded CCTV cameras.
No tilt. [ust PAN. 75 degrees of continuous
motion with a scan rate of 5 seconds per
cycle. 110 volt indoor operation. but can be
adapted for CH.Jedoor use. lrn:hJdes 12 foot
power cord. Perfect solution co tripll! your
effective camera viewing anlle! $JS'/eaCh,
or SlS/eaCh in qty. of 4. Small stee, ] ­
112"0 x rHoMatco.lnc., Schaumburg. IL I·
800-719-9605, sales@ mateo.com or
visit/order on·line at _ .mateo.com

PROM PROGRAMMER. B.gang
Needhams MIN SA·20 wIlMB. oeails at
_ .needhams.com New prlce $750 + 80
mem = $8]0; like new $375 w130 day war·
ranty. Quantity MoleKsocketed PROMs also
available. 6] 0-879-6166 or dewell@inil.com

f(CApp.oved

POOR M A N'S Spectrum Analyzer!
Monitor Receiver Kit. 2 to 1,700 MHL Basic
kit only $98. Now avai lable with switched
resolution filten , tracking generator an<!
d irect digital frequency reado ut.Works with
ANY scope or IBM compatible computer.
Send stamped envelope for de tails. Scteoce
Wo rkshop. Box ] IOB. Bethpage, NY 11714.
http;/I_.science-workshop.co m

MARCONl l0l 1E 10KHz to I.OOOMHz
signal generators in excellent condition.
$1.200/ea. _ .amtroniJc .com Ph. 716-76]­
9 11)4.

WANTED: RADIO service monitOrs.
IFR. Motorola. HP, Marcooi. also late model
HP equipment. 716-76]-9 104 or fax 716­
76]-037 1. http://www.amtronix.com

USICORP
P.O. Box N1051 Melboume.FL 31901

COD'S DK

TELEPHONE LISTENING
DEVICE WITH

12 HR. RECORDER

Record telepholle consersatons inyour offiCe or home. Starts automati­
cally when phone is answered, records boltl sides 01pllooe converse­
lion. Recorder stops whenphone is hung up. $99.95 + $7shipping. For
taletonelistening de~ice separalely $1 9.95 + $2 Ship.

For comprehensive 50 page catalog of Micro Video. 'vliF transmil­
lers.Surveillance. aoo Counter-surveillanceand much rTIOfe! Send $3.00

Call 321·725·1000

j

AFFORDABLE HP power sensor repair!
Most &lB IAs repaired for $]05 or less. We
also handle 478As and many ethers. ~11 or
fax for more infO rm<lltion.Willamette RF. Irn: ..
541·754 -n26. FAX 541.75]--4629.

BROWSE OUR Web site aocl check out
the "month ly special." TOL Techno logy, Irn:.•
_.zianet.comltdl

TPI T EST e q Uipment d e als. 440
handheld oscilloscope with true RMS capa­
bilities $269.95. new ] 7] infra red ther­
mcmerer $ 149.95, I] ] digiu.1 muldmeter
with rubber boot $49.95. ].year warr.l.nty,
check out our E·Deals section on our web­
site for more infOrm<lltion._~·trorI.com

Call J-Troo 1-888_595-8766. fax 20 1-]98­
10 10.

We'll swap ya cash
for drives and
RAM, too!

We've gotta get rid of this money.
If you've got systems or spare
pa rts to sell, we're buying,
WORIlING OR NOT.

Take Our Cash...
Please!
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KENTRONIX TIE$T EQUIPMENT
SP ECIALS. Check our WEB site at
http://www.kentronlx.com for
monthly specials.We are also looking to buy
test equipment. coaxial and waveguide com­
ponents, manuals, ete. Con tact Brian at 732­
681·]229 or FAX 732-681 -]] 12. E-Mail:
brian@kemr'On iK.com

DEC EQUIPMENT WANTED!!! We
are buying DEC systems, boards. terminals,
drives an<! peripherals . Also ScientifIC Micro
Systems (SMS), OSC. Datability, o ilog, other
DEC compatibles, and Computer Output
Microfilm (COM) units . Please call for a
quote o r fax LIS your equipment list.We buy.
sell. and trade. KEYWAYS, INC.• 9]7·
8<17·2]00 OR fax 937-8<17·2350.



by Robert Nansel

Photo 1: An excellent example of a Jiffy
built by Michael Evans of Rancho Santa Fe, CA.

pected, the irresistible allure all
those shiny cars in a row would
have for a wide-eyed toddler, a
crafty toddler who's only ever seen
the Smurfmobile - last washed in
1996, definitely not shiny - and
how quickly this toddler could dis­
appear among the shiny cars. Did 1
mention that Yonatan runs? He
also likes to hide.

Having no other choice, we
grimly overcame these adversities,
and joined the ranks of the bour­
geoisie with the purchase of a '98
Ford Windstar, Robin-eqq-blue,

Photo 2: "Don't try this at home!"
Another view of Michael's Jiffy.

dealerships where they let you try
out cars without a salesman licking'
your ear from the back seat). But
until last month, I had never gone
car shopping with a child in tow,
had rarely had to fuss with all the
backup and support that a child
requires to go for a 10-minute ride
in a strange car.

There's the diaper bag, of
course, and the toys and the books
and snacks and security blanket, all
the little things that keep an outing
with a toddler from turning into
scenes from Deliverance. But then
you have the
stroller and the
carseet and its
pad and straps
and buckles
and clips, and
now we're talk­
ing inf rast ruc­
ture. Add to
this one thing I
had never sus-

my '88 Nissan Stanza wagon
(known variously as "the
Smurtmobile," ' Putt-putt.' and "that
@#$%& car!") is, at 150,000 miles,
dying the death of a thousand oil
leaks. With the second baby so
soon to arrive - January 2001 , God
willing - Shoshana and I felt the
primal urge to buy a new used car,
something with a few more ham­
sters under the hood so it can get
out of its own way. Something
maneuverable enough to fit in our
narrow driveway, yet with enough
room to carry a sheet of plywood
without taking out an extra insur­
ance policy, a vehicle in which it
would be possible -crnirebile dictu t
- to place two kids in completely
separate rows where neither can
touch the other should sibling poli­
tics demand this harsh step.

In short, we wanted a minivan.
In the past, shopping for a car

had never been a big deal. Test dri­
ves were caref ree (especially at

should sta rt keeping a
count of how many times I
begin this column with the
words "I had intended to do
(insert project ] this month

..", but I'm afraid if I did I'd never
live down the embarrassment. I'm
lousy at predicting the future, even
just a month in advance. though I
have lots of reasons why my fore­
sight isn't 20/20.

This last month in particular
demonstrates this abundantly. I had
intended to cover rebu ilding Jiffy,
as well as some real software for
the 'bot. but other stuft came up. I
do have a couple pictures of a
spiffy red. white, and blue Jiffy built
by Michael Evens of Rancho Santa
Fe, CA (see Photos 1 and 2). Way
to go Michael! Sorry to disappoint,
though; no Ji ffy software this
month. Photo 3 shows Jiffy's cur­
rent state (actually, it's worse than
that now because I've taken it apart
for rebuilding).

I will talk about some
books that would make
great gifts for robot
builders, though (get your
highlighters ready, guys).

But firs t, here's the
other stuff that came up:

First of all, Yonatan is
almost two years old; not
only is he a toddler, in the
past month he became a
toddler who runs. Zooms.
Sprints, even. Being just
l j8th the mass of his Abba,
it stands to reason his
mechanical time constant is
correspondingly eight times
faster than mine. What this
means is that I spend much
more time chasing after him
than I used to. Sorta like an
aircraft carrier pursuing a
Zodiac.

Second, our sole car,

Catch The Bus

576 pages, 6~ x lJ.l12 R

N EW!
5th Ed ition

r"lepfJofw: 303-449-4551
FAX: »3-939-8720

SATELLITE TV - HACKERS 'BIBLE'!

The SECRETS are REVEALED!

ORDER via Internet or Send $60 plus $5 sJh to:
Baylin Publieations. 1905 Mariposa. Boulder. CO 80302

MASTER,VISA & AMEX/cOD Ofdert; accepted

• The principles of security
• Descrambler building blocks
• Smart cards, information wars & stupid mistakes
• Cracking codes (includes OirecTv source code)
• Installing and hooking up descramblers
• Video manipulative systems.,.and much more...

FREECATALOG - salell~e TV books, videos and software,

Visi t our Web slle tor free
Intormation on all our products

http://www.j-works.com
E-mail ssles @j-works.com

USB Relay Module
Control B 10 16 "form C·, t Amp relays

USB Oplo Module
B to 32 ap ro-Isolalea Inpuls and Outputs

USB Digllal Module
Industry srandard 50 pin Intarface

USB Temperalure Module
Measures temperalure over mu/liple remore sansors

J-Works, Inc
12328 Gladstone S t., Unit 4

Sylmar, CA 91342
(818) 361-0787 Voice
(818) 270-2413 Fax

N uts & l h lls .Ha8azfflei~u_ft 2000 43



NO'IBOOK

•

the vise and using just the base
slide and bolting it to a vertical
steel column. The vise is quite
roughly machined compared to the
Enco table, so I don't feel bad at all
about sacrificing the vise portion.
Also, the bearing brackets are
crude and will have to be entirely
redone. Still, my main requirements
are that it be rugged, and that
means lots of cast iron, which this
vise has - it weighs over 38
pounds - and that it be cheap. The
vise is $64.94 including shipping
and handling
(www.harbortrelqht.com).

For anyone wanting more preci­
sion with less rework, Enco has
another, smaller Milling & Drilling
table (model #201 -2826) that looks
like just the ticket for the Z-axis. It's
normally $99.95, but is on sale until
Dec 31 st for $66.95. , might have
gotten it rather than the Harbor
Freight vise had I known it would
go on sale. It looks similar to the
larger Enco X-Y table and also uses
10 TPI Acme leadscrews. but the
base is oval-shaped and it has hand
cranks instead of hand wheels.

I plan to use this machine
extensively in upcoming projects
(hint some robots, such as walkers,
robot arms, grippers, etc.. require a
lot of ident ical machined parts).

Anyway, I'll have lots more to
say about this project in coming
months. On to the book reviews.

Service Robots

Service Robots: Products,
Scenarios, Visions by Rolf Dieter
5chraft and Gernot Schmierer (A K
Peters. 2000, ISBN 1-56881 -109-8)
is about, well, service robots, but
what are these? The International
Federation of Robotics defines a
service robot as "a robot that oper­
ates partially or fully autonomously
to perform services useful to the
well-beinq ... of humans and equip­
ment. They are mobile or manipula­
tive or a combination of both.' If
that definition st ill doesn't tell you
precisely what a service robot is,
think of service robotics as amateur
robotics being done by profession­
als with money.

I realize that's a pretty broad
scope, but that's what this book
attempts to do, to cover the gamut
of mobile and manipulat ive robots
(basically any robot that's not bolt­
ed to some factory floor).

But what this book really is, is
a drool book for people like you
and me, a glorious coffee-table
book with sensational photos and
illust rations - over 250 of them ­
of just about every kind of robot
imaginable. You think the only killer
applications for robots are the robo­
vee and robomower? Think again.

The authors show robots
designed to refuel cars, to work in
forestry, agriculture, and the con­
struction industry, to perform tasks
too dangerous, awkward, or impos­
sible for humans in industrial reno-

RF300RL
RF300RM

1 $27.95
5 $24.95 ea
10 $22 ,95 ea

good workout on this pro­
ject.

The horizontal axes, X
and Y, will be built up from
an Enco Heavy-duty Mill &
Drill Table (Model #201 ­
2536). This th ing is made
of 56 pounds of cast iron;
it's five inches tall, has a T­
slotted table measuring 8'
x lOS . It's a nice unit,
well-machined. The lead­
screws are 10 TPI, so one
full turn advances the table
by .100". The Enco catalog
claims it has a travel of 1"
longitudinally (side to side),
and 7.5' cross (front to
back); the longitudinal trav­
el is accurate, but the cross
t ravel is 7.5" only if you run
the table the full t ravel of
the leadscrew. When you
do that, the table is half
way off the dovetail slides
at each extreme of travel.
You can actually rock the

table from side to side in these
positions.

The table's fully-supported cross
t ravel is something more like 2.25' ,
so some work is needed here to
increase that range . Still, it's a bar­
gain at $99.95 (sale price, normally
$189.95, but Dan tells me this
thing seems to be perpetually on
sale at Enco). You couldn't buy the
materials you'd need to make it at
that price. (Check out WNW.USe­
enco.com to order parts; be sure to
request a catalog.)

Photos 5 and 6 show the 6'
cross-slide vise from Harbor Freight
Tools that will become the z-exrs
(Model #32997). I'll be removing

2-4 Data /3·15 Channel
Receivers

• Schematics Available
• Receiver Board Layout Available
• Custom Design Consuning Available

RF304RL
RF304RM

1 $29.9 5
5 $26,95 ea
10 $23.95 ea

• Compatible wrth 30014 Transmitters
• 11 -24 vcns DC Operallng Voltage
• 13mCl, Curtent Draw
• Latching (L) or Momentary (M) Output
• KJls Available (subtract $5.00 ea )
• Dimensions: 1.25" x 3.75" x .5"
• 2 (300) / 4 (304) Outpul Data Lines
• Binary to Dec I Hex Converter can

achieve up to 15 channels

RF304XT

1•..•$ 27.9 5
5.... $2495 ea
10 , $21.9Sea

• Industrial Controls
• Surveillance Control
• Molor Control

4 Button /15 Channel
Transmitter

• 250' Range
• Frequency: 318 MHz
• 6.561 Settable Security Codes
. 12 Volt Battery and Keychain Included
• Current Draw 4.6 rna
• Fully Assembled in Case
• Dimensions: 1.3S" x 2.25" x S"
• Push combination of buttons to achieve

up to 15 cha nnels

wi th a pretty good basic design.
You'll see the full construct ion plans
starting in February. but for now I'll
just say you should be able to build
it for under $600.00, substantially
less if you are a talented scrounger.

In its early stages, it will use a
Drernel-style motorized tool for the
spindle, good enough for drilling
printed circuit boards and light-duty
rout ing of thin panels of wood,
plastic, or aluminum. However, the
design uses heavy-duty mechanical
components to allow upgrading to
a full CNC milling machine just by
adding a more powerfu l spindle
drive. Those machinist files I was
talking about last month will get a

• Magic Props
• Medical Alert
• Monitoring Systems

RF300XT

RF300T

1 $22.95
5 $1995ea
10 $16.95ea

2 Button / 3 Channel
Transmitter

• Alarm Systems
• Garage I Gate Openers
• lighting Control

1 $25.95
5 $22.95 ea
10. $19.95 ea

• 300' (XT), 150' (T) Range
• Frequency: 318 MHz
• 59.049 Settable Security Codes
• 12 Volt Battery and Keychain mcluoed
• Current Draw: 4.8 rna
• Fully Assembled In Case
• DimenSions : 1 25" x 2 0" x S
• Push both buttons for the 3rd Channel
• Slide Button Cover Included

Photo 3: Jiffy busted up. ...~

Pumping Iron

loaded, with only 26,000 miles. We
even got a good deal.

We hope to be over the Post
Traumatic Stress by spring.

Miniature Transmitters and Receivers

V·"t t I (510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com
151 ec nco P.O. Box 14156, Fremont, CA 94539 Visa / Mastercard, COD

Here I must come clean. For
the past two months, I've also been
very busy on another big robot ics
project, the first hints of which you
can see in Photos 4 through 6. I'm
building a three-axis CNC Mill/Drill
machine. With a lot of behind-the­
scenes help from Dan Mauch (who
has presented several f ine articles
on his own CNC projects in this
magazine), I think I've come up
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that seems so unlikely
today that most people
would dismiss it as non­
sense. After all, we often
use the term "medieval" to
describe things so hope­
lessly crude. inefficient. or
barbaric that no possible
connection could exist
with modern science and
technology. The medieval
church, and the religious
sensibilit ies it embodied,
are often simplisti cally
seen as the antithesis of
the modern scienti f ic
ideals of detachment and
objectivity.

"Scient ific"
Detachment

The ideal of objective
detachment is a relatively
new idea. causing us to
mistakenly disassociate

technology from the passions that
drive the human heart. The
medieval artisans building cathe­
drals were no less passionate tech­
nologists than we, and were
unashamed in their refusal to sepa­
rate the work of their hands from
the work of their souls. Even
human flight. the technology most
easily associated with freedom and
spirit, had its antecedents among
these medieval artisans and monks.

According to the account of
another monk, sometime just after
the year 1000 A.D., Eilmer, a
Benedictine monk at Wiltshire
Abbey, built a sort of hang glider
for himself and flew perhaps 200
yards before a wind gust ended his

www.levylatham.com
PFlVATE" MAFlKETmSc:F US GO\IEFN.'ENT ,.,.;TARY aFFU.G ASS:TS

Photo 4: Enco X·Y
milling/drilling table.

They too often go off on decon­
structionist rants having less to do
with technology than the author's
own lack of understanding of tech­
nology. But Lienhard doesn't go
down that path. preferring to show
how the co-evolution of technology
and culture, warts and gems, is
basic to the human condit ion. For
Lienhard, the history of technology
is the history of humankind, and in
a profou nd sense we are defined
by the technologies we've created
through the ages.

Lienhard makes the persuasive
argument in essay two that the
great emergence of Western tech­
nology can be traced directly from
the medieval church. something

••

~ . t - . •

..~ •• ,

.'" "

~---' ..'~...
~e

USB Comp"'fe:
Enryfhlng You NtHHJ
to DeHiop Ccntom
USB PerlplHHwl.
by Jan Axelson

"I lell all my students
that they really need
this book in their
library." Paul Berg.
Instructor, Annabooks
USB Developers
Worlcsi>oI>

•

$4995 496 ISBN CJ.9650819-3-1.. pages
Includes CD-ROM Published by lakeview Research

Available lit bookstores everywhere

Take the pain out ot designing
lor USB. Jan Axelson's USB
Complete has the answers to
your questions:
." Can my project use a USB

interface?
." Which peripheral controller

chip should my design use?
." How do Iaccess USB

peripherals from Visual
Basic applications?

." What embedded code does
my peripheral need in order
to communicate with PCs?

." Can my design use bus
power or will it need its own
supply?

." And much morel

Free/ USB firmware. application 'code, &
links to developer tools and Info st

www.lvr.com

Lienhard's daily essays on creativi ty
produced by KUHF-FM Houston and
heard nationally on Pu blic Radio .
The Engines of Our Ingenuity gives
an intriguing collection of glimpses
into technology, the way it mirrors
human psychology, the dangers
and opportunit ies it presents, and
how often inventions are more
product of idiosyncratic ego rather
t han actual need or market. People
somet imes build stuff for no other
reason than because it's cool; onty
later does it become useful.

l ots of people write books
these days with the theme of how
technology shapes culture and vice
versa, and most of them, frankly,
aren't worth the paper and ink.

JUMP START
YOUR USB
DESIGNS

vation and maintenance.
They show robots cleaning.
surveilling, scuttli ng about
offices, sorting recydabtes,
and fighting fires. They
show robots in hotels,
robots cooki ng, robots
tending bar, and robots
serving espresso.

Not enough for you?
Well , how about robots
that climb the sides of sky­
scrapers to display adver­
tisements - or to clean the
glass; how abou t robots
assisti ng the disabled, de liv­
ering meals and medica­
tions. or robots performing
precision orthopedic
su rgery? Then there are
robots doing jobs underwa­
ter, in space, and in active
volcanoes. and robots just
for the fun and entertain-
ment of it.

And, yes, there are
robot floor cleaners and lawn mow­
ers in the book, too.

In 215 pages, even with over
250 photos and illust rations, it's
impossible for a book this broad to
cover any one system in depth. You
won't find plans to build the robot
espresso bar, for instance (you
probably couldn't afford to build it
anyway), nor will you get more
than an overview of robot naviga­
tion and path planning .

No. I see the value of this book
as a vivid source of inspiration to
qearheads. We too easily get into
ruts: take two wheels, two motors,
a caster, and bolt them onto a disk
of plywood; slap on a microproces­
sor and a few sensors, and, bam,
you've got robot. Service Robots
reminds us, to paraphrase Kipling,
that there are nine and forty ways
to construct the t ribal lays. and
each of them is right. There is so
much essential rightness in so many
of the designs that you can't help
but come up with exciting new
robot projec ts when browsing
through this book. like any coffee
table book, this one is a bit on the
pricey side at $47.50 . Still, I think
it's worth the price for the inspira­
t ion to be derived . This book cries
out to be seen by as many robot
builders as possible.

If it's just too expensive for you,
though, maybe go in with some
buddies or make a club purchase
and share the book around. And
you can always request your local
library to include it on their buy list.

The Engines of Our
Ingenuity

In The Engines of Our
Ingenuity: An Engineer Looks at
Technology and Culture (Oxford
Universi ty Press, 2000, ISBN 0-19·
513583 ), John Lienhard reflects on
the nature of technology, culture,
human inventiveness, and the histo­
ry of eng ineering , This series of 17
essays had their genesis in
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Photo 5: Cross-slide
vise from Harbor

Freight.

A Matter of Degree

•

Analogies that Hold Water

The classic illustration used in
most beginner's books on electrical
theory is that of a water tank with
various size holes punched at van­
ous heights in the side of the tank
to show the analogies of water
pressure and flow rates to voltage
and current.

If the hole punched is t iny and
has little pressure behind it, only a
small amount of water w ill flow; if
the hole is located further down
the tank, there will be higher pres­
sure and more water w ill flow
through the same size hole. Or, fo r
different size holes at the same
height, more water w ill f low, natu­
rally, th rough the larger hole.

That 's as much as the typical
text does with the water analogy,
but Scherz takes it to a whole new
level and makes it his own. First of
all, he has lots of these prepossess­
ing litt le hand-drawn diagrams that
show you how to th ink of the
actions of va rious elect ronic compo­
nents as being analogous to collec­
tions of water pipes, valves, springs,
and other easily understood giz­
mos, including the oft-slighted
water balloon. His illustra tion of
how a capacitor passes an AC cur­
rent is nothing less than inspired.

The illust ra tion style reminds
me a bit of Forrest M imms, one of
the other rare technical writers who
communicates effectively with both
beginner and pro.

Sherz does his best to make
this book a practical reference that

Elect ron ics, one of the three pillars
of robotics (the other two being
computation and mechanics), is
itself a huge field that blows begin­
ners away more often than not.

Pa rtly this is because the field is
so big and diverse, but it's also t rue
that most electronics books orient­
ed toward beginners are either too
elementary or depend on cookie­
cutter recipes lacking the depth of
information to make them really
useful. If they do have the depth,
they often fall on the side of too
much theory and not enough prac.
tical exa mples and are thus worth­
less as beginner's references.

Scherz's book is a delightful
exception . He shows you first what
a given electronic device is good
for, with only the essential informa­
tion you need to get it working in a
real circuit. If you then need the
detailed theory of operation and
design, he provides that, too, in
sections arranged so you can read
until you know enough. His philoso­
phy is that you shouldn't have to
read the whole chapter to find out
whether, say, a JFET is good for
making power switches for mo to rs
(probably not). Instead. his style
and organization encourage you to
read a little here, a little there, to
jump around until you find what
you do need (maybe bipolar uense­
tors or MOSFETs).

gates is radically dif­
ferent from what you
can do with one
made of just a hun­
dred NAND gates.
The former can calcu­
late spreadsheets,
play Doom, surf the
internet, and control
robots, whereas the
latter would be taxed
to handle much more
than a fire alarm or
an elevator.

Or consider
tcdeys space boost­
ers: all are direct
descendents of the
German V-2 rocket,
not Robert Goddard's
rockets, despite the
fact that Goddard
had developed vir tu ­
ally every detail of liq­
uid-fueled rocket
propulsion and guid­
ance here in America
in the 205 and 30s.
Still, even though I
disagree with the
core idea of this par­
t icular essay, the
argument he pre­
sents fascinates me,
and it was the first
t ime I'd read a
defense for the posi­
t ion intelligent
enough to be wor­
thy of comment.

I admit, I'm a
sucker for this type
of book . It helps that
Lienhard is a real
engineer with obvi­
ous delight in his
subject material. As
he shows, the histo­
ry of technology
abounds in surprises,
and we learn much
from the failures of
obscure pioneers ­
perhaps more than
from the famous

successes.
I enjoyed this book, and if you

are as interested in questions of the
why and w hen of technology as
you are about the how, you 'll enjoy
it too .

Practical Electronics for
Inventors

I've saved the best for last.
Practical Electronics for Inventors
(McGraw Hill, 2000, ISBN Q..()7·
0580 78·2) by Paul Scherz is just
what the title says. It's a pract ical
guide to doing electronics aimed at
technically-minded people not nec­
essarily conversant in electronics
theory, but it is in no way dumbed
down.

Amateur robotics can be qui te
intimidating to the newcomer
because of all the different areas of
technical knowledge that must be
dealt w ith, one way or another.

essay 10 he argues that war does­
n't fuel invention, that the technical
achievements most associated with
World War II - jet aircraft, gu ided
missiles, dig ital computers, and
radar - all emerged before the war.
He bel ieves war may encou rage
refinement of pre-existing technolo­
gies, and it surely demands miracles
of product ion and organization, but
nothing fu ndamentally new comes
out of wartime development. For
Lienhard, solving problems of orga­
nizat ion, logistics, and production
don't really qualify as innovation.

I disagree. Whenever you
change the scale of any system by
orders of magnitude, you get not
just a quant itat ive change, but also
an inevitable qualitative change. In
principle, a computer is nothing
more than a collection of NAND
gates wired up to form a CPU and

I don't agree with everything memory. But what you can do w ith
he says, though. Most notably, in a machine made of a million NAND
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flight. The same th ing happened to
Otto Lilienthal at the end of the
19th century, causing him to fall to
his death; Eilmer merely broke his
legs and walked with a limp there­
after.

He claimed - very likely correct­
ly - that the fault with his inven­
tion lay in not adding a stabilizing
tail , something the Wright brothers
themselves had to re-learn 900
years later.

And Eilrner was not the only
one. 1don't want to spoil It for you,
but Lienhard cites other unsung
medieval pioneers of aviat ion and
other technologies. Indeed, the
dream of flight is old. but the fact
of aeronautical experimentation is,
surpris ingly, just as old.
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o Download our board layout software
o Design your 2-sidedplated-through PCB
o Select the type of boards you want
o Send us your layout over the Internet
o S"",II orders are shipped the next

business day
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Select our
MiniBoard service

and get 3 top quality
2.5" x 3.8" PCBs

for only $59

~

iifawww.expresspcb.com

Robert Nansel
Box 228

Ambridge, PA 15003

Email: bnansel@nauticom.net

If you have suggestions,
questions, or comments
about amateur robotics

topics, you can now
reach me at:

'ling to D.C. to attend the Eighth
Foresight Conference on Molecular
Nanotechnology. It's being held on
the East Coast for the first t ime, so
I couldn't pass up this opportunity
(especiall y since my in-laws live just
a few blocks from the hotel where
it's being held).

Most of you have prob ably
heard of nanotechnology, if only on
Star Trek, but I'U wager few of you
realize just how much progress has
been made in the last year alone
toward realizing the dream of mole­
cular robot ics. Next time, I'll ta lk all
about that. Further than that, I
promise nothing specific (I've
learned my lesson), but it will be
about robots, and it will be fun.
NV

Saddling Up

Well, I'm out of space and lite r­
ally saddli ng up fo r a trip: I'm dri-

clears up common misconceptions
and shows you subtle tricks not
taught in many more conventional
electronics books. It's filled with
worked-out examples and buil t cir­
cuits you can use right away. with
enough background theory given to
allow you to modify and extend the
circuits.

He goes further and tells you
nitty gritty details on how to build
circuits, how to decipher t ransistor
and Ie labels, how to use test
equipment. where to go for more
information, and even how and
w here to buy electronic compo­
nents. And how to avoid getting
shocked.

I'd place this book somewhere
midway between Mimms' various
books and Horowi tz and Hill's indis­
pensable The Art of Electronics. If
you are a complete beginner, you
won't understand everything con­
tained in the book at first, but
that's okay.

It's got plen ty to get you going
in electronics. As you gain experi­
ence, the book w ill grow into a
valuable, ongoing reference. This
book belongs o n any robot builder's
bookshelf, beginner or advanced .
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by AI Williams
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R2-R4

+
C1 ;:i=::

R1

Figure 1.
The 66HC811 E2 breadboard circuit.

C3

For protolyping, construction is not critical. You
can find the schematic in F"lgure 1 and a picture of the
completed unit in Figure 2. Since the small bread­
board I used was filling up quickly, I snapped on an
extra bus bar 10 carry the R5-232 signals from one
side of the board to the other. T his isn't strictly nec­
essary, but if you are planning on building significant
extra circuits, you might want 10 add another bread­
board or use a larger unit to start with.

You can lind switches that will fit in the bread­
board for usc at S l and 52. If you are planning on
making the board permanent, you might use a little
glue to hold the switches in place. T he re set switch is
not a problem, but the toggle switch has a tendency
to slip ou t o f the breadboard when you flip it until you
get the knack of it. 1..Jlckily, the p rocessor only reads

Construction

TX ~
RX ~

" IC1

{f~ 68HC811E2
--'"

+

5 1

-.L-~/'-'ANv--r--,-1-,

~R6

Analog Inputs

(see text )

To Converter

You could build an RS­
232 converter just for the pro­
ject, but I used my breadboard­
able converter from last
month's issue (see '·RS-232 on
a Breadboard"), Pin 43 of the
HC ll connects to the RX pin
of the converter and pin 42
connects to RX. For a practical
design, you'd want to include
proper termination for all the
inputs to reduce possible
power drain. For experiment­
ing, lve had no problem leav­
ing the inputs untermtnated.

Another shortcut I took
was in the reset circuitry. O n
the He ll, the reset pin ca n
be an input or an ou tput. You
should really use a reset super-
visor circuit Oike a Microchip
MCP1 XX device) on this pin.
If you have one, use it.
Otherwise, you can get by using a simple RC circuil.
I included a reset switch, so I could reset the proces­
sor without cycling the power.

If you use a crystal or a n ordinary ceramic res­
onator, you should include a capacitor from pins 29
and 30 to ground. The value of the capacitors will
equal the load capacitance of the crystal. So if the
crystal you usc has a 15pF load capacitance, you'd
use two l 5pF capacitors. Some ceramic resonators
have these capacitors built in (typically resonators
with three leads have capacitors: those with two leads
do not). H~. the breadboard has so much capac­
itance anyway. you may not need them (I didn 't). I also
found the 1M resistor across the crystal didn 't have
much effect. I cou ld remove iI with no trouble,

Since I was operating the board off a dean 5V
supply, and the breadboard has a lot of capacitance, I
didn't include decoupling capacitors. Again, in a reel
design, you'd want at least a luF a nd a .1uF close to
the chip between Vdd and Vss. However, on the
breadboard with a bench supply, these were not nec­
essary.

What's Needed?

You'll also need some software tools a nd a Pc.
All the tools you'll need are available free on the
Internet. You can even download Karl Lunt's SBasle
compiler that will let you write Basic programs, com­
pile them, and run them on the Hel l .

Armed with a breadboard and a
68HC811E2CP2. you are amos! ready to jump into
68HC l l programming. You'll also need the following:

lthough the 68HCl l is not the newest
microprocessor around. it is widely used by
both professionals and hobbyists. The
Hell has many peripheral options, it is
inexpensive, a nd there are plenty of free

tools and code examples.
However, getting started with the He l l ca n be

a bit of a problem, First, most of the common parts
are in PLCC packages - not very expertmenter
friendly. Besides that, the easiest way to use the chips
is in the single-chip mode. However. that requires
some way 10 program the onboard memory. If you
want 10 use a n external EPROM or EEPROM, you'll
have to resort to the expanded mode, which requires
more external circuitry.

What \VOU1d be ideal would be a version of the
68Hel l that would ftt on a breadboard, a nd contain
EEPROM onboard so you could run it in single-chip
mode. There is such a member of the 68HCl l fami­
ly, If you know where to look for it: the
68HC811E2CP2. The number contains an 81 1
instead 01an 11 . so it has EEPROM (2K 10 be exact).
The CP2 at the end indicates a 48 'pin DJP package.
It fits handily in a breadboard.

• An 8 MHz crystal or ceramic resonator.
• Two small capacitors to match the crystal or

resonator (maybe optional: see text) .
• A one megohm resistor.
• A few miscellaneous resistors and capacitors.
• Two switches (a push-button switch and a

SPST logg~).

• An RS-232 to TIl.. converter.

twait:

poke toe I,ll
pokeb !fIg I,$60 ' clear OC 1F

, Voltage (in .1V units ) is ccum" 50/256
printvolt:

do
loop while (peekb(tng 1) AND $80)-0
return

, 9600 baud
, enable rcvr and xmtr

n- n*SO
n-rshft(n)
n"rshft(n)
n-rshft(n)
n-rshft(n)
n-rshft(n)
n-rshft(n )
n-rshft{n)
n"'rshft(n)

, print whole number . and fra ctional part
print n/1 0; "."; n mod 10;

return

sc Unit:
pokeb baud, $30
pokeb sccrz. SOc
return

. nd

loop

do while (peekb(adctl) and $80) - 0
loop
no.peekb(adrl) , Read it
gosub prfmvoh
print -. ";

n-peekb(adr2)
gosub printvolt
print " ' :
n-peekb(adr3)
gosub printvolt
print ' , ":
n-peekb(adr4 )
gosu b printvoll
print
gosub pause ' pause for SOOmS - 30 • 4 70

next
return

pause:
declare j
for j- l to 470

gosub pausems

pausems:
declare t
declare t 1
tl o.-peek (tcnt )+2000 ' Im S @E-2Mhl

gosub scU nit
pokeb option.$90

, voltmeter, prints four analog inputs every
, 1/2 second
, AI Williams

main:

include "regs I l.llb"

declare c
declare n
declare tva!

Listing 1.
The voltmeter example.

do
• This sect ion takes just over 30mS at 8MHz xte!

pokeb portb,peekb(portb) XCT $80
pokeb adctJ.S90

. w"a for conversion



Figure 2. A completed breadboard.

Rnding 68HC811E2CP2 Chips

Several of the larger distributors sell these parts,
but they a re not as readily available as the PLCC
part s. The good news is that the Internet has made
these parts easier to find , and also easier to order
since mosl distribulors now accept Internet orders
with low or no minimum order required,

A good way 10 locate chips o f any sort is to use
a search engine just for thai purpose, My favorite is
www.findchips.com. You can find a few others in the
Online Resources section. NV

(for example, LOADS volts). If you set up your pro­
gram 10 avoid the talker's memory (and other
resources like the serial port) you are using. you ca n
run the program using PCBUG11 commands. Even if
you are us ing some of the talker's area. you can prob­
ably start the program (use G F920) and even use the
1CRM command to see the output. However, you
won't be able to view registers or set breakpoints.
Otherwise, open 5 1 a nd push 5 2 to reset the chip
and run your program.

Toll-free: 1-877-963-8996

Parts Ust
Cl - lOuF 35V electrolytic capacitor (RadioShack

272-1025)
C2 - 4.7uF 35V electrolytic capacitor (RadioShack

272·1024)
C3 , C4 - See text
ICt - MC68 HCBII E2CP2
Rl·R4. R6 - 10K res istor
R5 - 1M resistor (optional ; see text)
51 - SPST switch (RadioShack 275-645)
82 - Momentary pushbutton swi tch (RadioShack

275-1571)
Converter - RS-232 converter from last month's

article

Tec~",()I()Dic", 1
. APt" .,

"''' 963-8996 Fax:

68HCll & 68HC12
Microcontroller Modules!

Unique deslgn-- Just plug them right Into your soIderless breadboardl .~_.I

~!~~~x~.!~~~~!J~Modulefrom $49 ~~~~t~~l~rniIY
• from $79

:\lla~tY1 2'" Family
• c:holce of 832, 060, 06128
• from $99

MicP(JllI]MY1 2"
.towut-a:ld 80M podl
• only $791

MiCP()(l()p~-l I "
• comp.c:t 2-lnch x 2·lnch 68HCll module fr om $68

A(lril~t-l 1'" Fl'iImily
• 68He ll modules with lot. 0' I /O Unes from $63

CONTROL BASE HEX
MS 1035 10
EEPROM FBOO FFFF

ASMHCl l volts

SBASIC volts.bas / CF920 /VOOOO/ 5009 0
I M6811

sets each count to exactly 16mV,
The entire conversion and printing cycle take s

about 3OmS. so the program delays an additional
470mS before starting another cycle. You can con­
nect the analog voltages to p ins 17, 18 , 19 , and 20
of the microprocessor.

Buikling the p rogram is simple using SBasic.
Your command line can look like this:

The ASMHCl 1 program assumes your fi le is on
the C drive. If it isn't. try p refixing the file name with
the drive letter. In other words, use D:volts instead of
vplts . Once you have a 5 19 file, you can close 5 1 and
press 52 10 reset the HCli.

Make sure your PC is connected to the RS232
converter. Start PCBUG11 using the - a option. If you
are using COM2 instead of COM!. add pori 2 to the
command line. You'll want to issue a t least three
commands:

Th is will start the program a t $F920, variables at
$0000, and the stack at $009D. T he EEPROM starts
at $FSOO, but my EEPROM talker uses from $F800
to $F9IF. Unforrunately, since the talker and th is pro­
gram both use the serial port. you won't really be able
to debug it easily with PCBUG1 1 a nyway.

SBasic generates assembly language thai you can
build using the assembler supplied , Just run:

The first command allows you to enter hex num­
bets a t the command prompt. T he second comma nd
enables the EEPROM on the ch ip. Without this com­
mand. the EEPROM will remain write-protected . The

thi rd command lells r------------------------------PCBUG11 to use its
EEPRO M writing algo­
rithm, If you are using
my talker, you won't
need this third com­
mand.

Once you have the
initial set-up complete,
you can use the LOADS
command to load the
5 19 file into the chip

Online Res o u rce s

htlp :l l h ome I .gte.net/td ickens/68hc; 1 l Imy_tOQls.htmt
All the tools you'll need

htlp:/ lwww.seanel.com/ -karllunt/lndex.htm - SBasic home page
http:/ /www.rdrop.com/users/marvln!.basle/sba slc.htm

SBasic information including an IDE
http: / /www.al-willlams.com/wd5gnr/hcl1 .htm - Home page for my talker

h ttp :/ / w w w .o s a .com .a u / · cj h f ete ctr on lcs/d bll .ht m t
A Unux program similar to PCBUG I I

htlp: / lwww.flndchlps.com . Locale chips in stock
http :/ /www.pa rtmln er.co m - Another site that a llows you to locale parts

this switch on reset, so it will never be a problem
as long as you can slip it right back in the holes it
belongs in.

An Example

To show you how versatile this set-up can be, I
decided to write a -simple voltmeter program using
SBaslc (see Usling 1). The voltmeter uses the HCll 's
internal AID converter and writes the result oul to a
PC connected to the R5-232 converter.

The voltmeter uses the buill-in serial port (the
sa me one PCBugll uses), T he pokeb a nd peekb
commands allow you to directly access the NO reg­
isters in the HC11 , Each NO result is eight bits wide
and represents up to 5V. Therefore, each count is
worth 5/256 volts. I wanted resolution to the tenth of
a volt, so I compute the total voltage as the count
times 50 and then divide by 256. So for a I .3V input.
for example. the final result is 13 . T hen it is simple to
print the first digit of the result, a decimal point. and
the fractional portion.

It is possible to use references e ther than SV with
the device. The circuit connects ground and 5V to Vrl
and Vrh (pins 2 1 and 22). However, you coukl use an
external reference. A 4 ,096V reference . for example,

Getting to Work

Programming the HCll depends on a special
test mode that is active when you set pin 24 and
pin 25 to ground. That's the purpose of the toggle
switch. You can close the switch and reset the
processor to enter bootstrap mode. In bootstrap
mode, the processor runs a simple loader that let s
you write a program - usually a program knOVJT\ as
a talker - into the processor's memory.

After the talker is running. you can run a mon­
itor progrnm that uses the talker to load more pro­
grams, execute them, and even debug them. There
are several loaders that you can use, but one of the
best is PCBUGll , which was written by Motorola
and is free.

PCBUGI I has several talkers that you can use
depending on the processor you are using. For the
68HC811E2, you can use one of the built-in talkers
(specified with the -a option). However, the default
talker has a problem. It loads into RAM. T here are
only 256 bytes o f RAM to begin with, so that leaves
you with very little room to experiment. If you don' t
need RAM, that's fine. But if you do, you'll wind up
having to use PCBUGll to write your program to
EEPROM and then reset the computer in normal
mode. That runs your program, but doesn't allow you
to perfonn any debugging,

I decided to write a new talker just for the
68HC811E2. It loads lnlo EEPROM and uses just a
small amount o f RA M. As long as you keep your pro­
gram from using the small part of EEPROM and
RAM that my talker uses, you'll be able to debug your
program, You can dOVJT\Ioad my talker online (see
Online Resources).

Exactly how you write and compile your p rogram
will depend on the tools you select (again, see Online
Resources). The general idea is you will use a n assem­
bler or compiler to generate a n 5 19 file , Then you
re set the HC l l in boo tstrap mode a nd load
PCBUGl1. Once PCBUGll starts, you can load the
5 19 file and execute it. If you've set the program up
to run stand-alone, you can flip the bootstrap switch
10 nonnal mode and reset the processor to run it
without PC BUG 11. U you are running with
PCBUGll , you can read registers and memory loca­
tions. You can also set breakpoints. All of these fea­
tures are interrupt--dJiven, so they work even when
the p rogram is executing.

SlitS f.- Ih lts .HtlRUz i lie/Df:ct:Milf R 2000 49
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This month's
sponsor ...

The Ca rpet Rove r " Ro b ot Kit

LYIIX"O'IOII, IIiC.

The new body
style of the
Carpet Rover II
features a beauti­
ful laser-cut acrylic
chassis.The plato
form is 8" x 8",
with ]~ drive

wheels and a high
performance caster wheel on the rear. The kit includes
our Next Step. BASIC Stamp II based microconuoller.
for the brains. We have thrown in our Tracker line fol­
lower, Infrared Proximity Detector; and Bumper Switch
sensor kits for plenty of robotic fun.These kits are now
available in Yellow. Red, Blue. and Flourescent O range and
Green; the donated kit is Flo urescent Orange which
lights up on the edges for a really cool effeet.Also
included is a 19-page assembly and project manual.The

' do nated kit and accessories are valued at $ 180.00.

Visit the Lynxmotion website at
www.lynxmotion.com
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by Gordon West
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KB6KQ loop For two
meters comes all

assembled and tuned!

States Weak Signal Society (WSWSS, P.O. Box
332. Midway City, CA 92655; S I 0.00 for mem­
bership and newsletter; web www.wswss.org) ,

" l see plenty of these little Yaesu and ICOM
all-mode, all-band transceivers
in m obile installation s. and the
hams tell me the only reason
they don 't go weak signal on the

r;:::::;~=:;]housa nds of amateur radio
operators have purchased
the popular ICOM IC-706
multi-mode HF/VHF/ UHF
t ransceiver, but few have
ever operated it on two­

meter and 70 em single sideband for
weak signal DXing . There a re thousands
of Yaesu ITl 00 owners, but only a ha nd­
ful have listened into the weak signal DX
coming in on 144.200 upper sideband
and 432.100 upper sideband.

And Yaesu has just announced the Ff-817,
a QRP version of the FT-l 00. The FT-817 runs
HF. VHF, and UHF with m ulti-mode weak signal
SSB capabilities on both two m ete rs, as well as
432 MHz.

"The reason we don' t have more SSB activi­
ty on 144.200 MHz and 432.100 MHz from these
rad io operators is the misconception that VHF
and UHF long-range t ro pospheric ducting
requires mejcr-sued. horizontally pola rized.
beam antenna s," comments Norm Pedersen
KB6KQ , Ed ucation Chairman for the western
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What's happening on 432.100 MHz? This fre­
quency, three times higher than the two-meter
band, yields almost the SAME OX as on two
meters - especially when common tropospheric
ducting caps the signals and tunnels them in an
inversion layer over hundreds of m iles.

Larry Hogue W60MF, in Vacaville reports
consistent long-range, mobile-to-mobile contacts
on both two meters and 432 using single side­
band and horizontally polarized loops, and extra­
ordinary base-to-mobile, hundreds-of-miJes con­
tacts down on 144.200 upper sideband and
432.100 upper sideband.

The small loop ante nna is also the answer
for those weak signal VHF/UHF operators who
may live in a housing development where no
external antennas are allowed.

"I run a two-meter loop and a 432 MHz loop
in the attic, and I am talking VHF/UHF single
sideband over hundreds of miles without any­
thing showing on the roof," com m ents Bill A lber
WA6CAX, a pal of Larry W60MF. "1 even heard
about a mobile-to-mobile, loop-to-loop contact
between Southern California and Paul Ueb
KH6HME, driving up the slopes of a volcano in
Hawaii!" adds Alber. I can confirm this contact
that occurred about two years ago during the
regular Califo rnia-to-Hawaii t rope opening in
August.

•

WHOSE LOOP IS BEST?

The horizontally polarized two-meter, 432
MHz, and 1.2 GHz loops are commercially
available from about six different antenna

- -

A sing le com pact VHF or UH F mobile loop
antenna puts you on 144.200 SSB or 432.1 00
SSB with a horizontally polarized signal that m ay
surprise th e daylights out of you when you are
o ut on the nat lands, up on a hil l, or driving along
the shore of a lake or ocean.

What kind of results might you expect
mobile to mobile using two meters or 432 MHz
SSB, horizontally polarized? During recent sum­
mertime VHF and UHF operating events, twa­
meter SSB mobile-ta-mobile contacts over 50 to
75 miles were quite com m on, and mobile-to­
base on twa-meter SSB exceeded 100 miles to a
maximum of 300 miles. Pat Coker N6RMJ, Vice­
President of the Western States Weak Signal
Society, has many times made two-meter SSB
contact between his mobile in Los Angeles and
base stations with horizontal beams in the San
Francisco Bay area.

Olde Antenna Lab's loop
(at top of mast) worked a base

station 350 miles away on
two meters!

VHF and UHF bands is a dual-band vertical whip
is cross-polarized and they miss out on any sig­
nif icant DX,~ adds Pedersen.

Yes, these little tran sceivers fo r both mobile
and base, and the new Yeesu FT·817 for
portable, indeed need to go into a horizontal
antenna system in order to work the reg ular OX
found down on 144.200 and 432.100, predomi­
nantly tropo scatter and tropospheric ducting.
There could be as much as a 20 dB loss in per­
formance when trying to work these weak signal
portions of the bands with just a mobile vertical
antenna.

THE LOOP ANSWER

\
!

M2 He-Loop for
two-meter SSB

weak signal work.

\
~'!::=====---:

M2He-Loop (blue) next to antenna
testing equipment.

Need to display more text than your LCD module can handle? OSO-232 is the
solution! From any RS-232 serial source like a PC or Basic Stamp, display 28
columns by 11 rows of information J308 characters total) directly onto any
NTSC or optional PAL baseband (Vi eo in) television or VCR. 080·232 can
overlay monochrome text onto an incoming video source or display colored text
on a self·generated colored background screen. . .
050-232 $99 00 Intu.ltlve Circuits, LLC

. . 2275 Bnnston eTroy, MI48083
We accept Visa and Mastercard. (248) 524-1918 e http://www.icircuits.com

050-232 on board a radio conlfolled airplane An OSCJ..232 video game programmed in BASIC

ON SCREEN DISPLAY· CHARACTER OVERLAY BOARD

~-::.
Fax: (541)687-2492
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~ramat>le u51neyourDTMF I::eypad. Additional
featu~1l lncludCl re-pr~rsm mat>le ON lD a nd
eeveeet modes of operatlon, lncludine two with eN

AlIlo-KaJI8AK-f' reepcnee. The AK#16 ill a fu lly a~ml7ied and
OTUfCoutll.... 13call usuJprlnted clrcultt1oard. ....;:=-_ _ =-
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Info: (541)687-2118 Orders: (800) 338·9058
Wr it. In 197 on Reada r S.rvlca Card .
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Slight redesigns from almost every loop m anu­
facturer have dramatically improved the perfor­
m ance of the loops when water accumulates at
their feedpoint. Each m anufacturer has their own
ideas on exactly how they feed the loop for a per­
fect match, and we really couldn't see any major
difference in performance although each loop
had its own characteristic tight or loose bend­
width.

So which loop for you? I suggest going with
one that most easily mounts on your particular
mobile installation . Some m ount with a relatively
large mast because of their large surface area,
yet others mount to a very narrow rod because
they are relatively aerodynamic l ind sm all. Some
are round, some are square, and som e look like
triangles. Again, they all seem to work about the
same over the airwaves.

Go for a loop and add the capabilit ies to your
two-m eter or 432 MHz multi-mode mobile or
base station using upper sideband. 144.200,
upper sideband, is the calling frequency and
meeting spot for new operators. 432.100 MHz is
the ca lling freq uency and meeting spot for new
operators. Both frequencies using upper side­
band mode only - no FMI

These loops will make a world of difference
of getting some contacts on VHF and UHF SSB.
Give a loop a try! NV

If I left out any current VHF/UHF loop
m anufacturers, someone let me know! There
are also some classic "halo" loops occasional­
ly showing up at ham swapmeets, including
loops from Hygain , Cushcraft, end High Par
Products. I can remember my first "Saturn"
loop.

About a year ago, Chip Margelli K7JA, and
I did a series of mobile loop comparisons down
at the seashore. We tested the difference
between individual loops at different heights
above our roof, and then tested the increase of
signal strength by stacking loops with the
manufacturer-supplied phasing harnesses. The
results were interesting.

Individual loops compared between them­
selves all did remarkably well for extremely low
SWR at 144 .200 or 432.100. The SWR settled
down nicely as long as they were m ounted a
helrweve or higher over the metal top of our vehi­
cle. Du ring range tests to a distant station 80
miles away, all loops were put in a relatively close
m atching signal strength, and each loop was rel­
atively omnidirectional as we did donuts in the
parki ng lot.

Indeed phasing and stacking a pair of loops
will help increase signal strength, but the stacked
pair didn't open up any new OX, but rather m ade
our signal strength inc rease slightly. It was not
like distant signals would magically appear when
we stacked the loops as opposed to just working
a single loop. Distant stations would simply
increase slightly in signal strength when we
switched over to the stacked pair versus the sin­
gle loop. For the weak signal operator wanting
the absolute strongest signal possible, stacked
loops are a good way to go - but a weak signal
operator just wanting a good dis tant signal t hat 's
going to go 99 percent as far as dual loops, the
single loop will work just great.

All of the loop manufacturers continue to
refine their two-meter, 432, and 1296 MHz loops.

manufacturers:

M l Antenna Systems
Fresno, CA; 209432-8873

Olde Antenna Lab
Parker, CO; 303-84 1,1735

KB6KQ Antennas
Carson City, NV; 775-885-7885

Par Electronics
Lantana, Fl..; 56 1-58&8278

Laddy Loop
c/o Western States Weak Signal Society

P.O. Box 332, Midway City, CA 92655
Tlllo-Currie Big Wheel Antenna

Ann Arbor, MI : 734--668-8696
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2000 WATT SOLA REGULATOR
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IO_ OC __.......
A.... l$'• ...--­
rMge 1 oI'Im 10 1,011 M ott....
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Rotary (PPS- I ) Linea r (PP8-2) , Simple connection
on ly 3 wires:
Power. Ground.
li nd CMD signal

• LoIlQ Ule:
Brushles ball
bellring stepper

• Constant current
Torqueyf o rce

• Low cost motion
control

• Wide operating
voltage (\2·28)

, Onboard
progrllmming
and pe remete r
storage

· Sell-contained
electronics

~ Pk:Ilrd Prog 'lImmllbie Solenoid (PPS) dl"livel"l the motion capability 0111 !I<Iphi!>lklltl!d stepper
molal s)'5It'fTl with the simplidy 01 .. soI~noid. This e1iminales llle non-linea, and enatic I>4nging
moIlon 01 0 lrodi~onal solenoid , The ele<:lforti<:~ of llle PPS a llow, lhe U"', 1O prog,am a nd 510re llle
dMired moIion profile u5ing lhe sim ple u~r lnl" ,1<Ice . The in"ova~"", PPS gi"'" progra mmebilily 10
the motion of 0 BOI",no;d wiIhoulthe up"'n"" 01 a c05~~ mOf.ion co ntrol ~~'l"m _

PROGRAMMABLE SOLENOID

PICARD INDUSTRIES
Specializing In Miniature Smart Motors and Sensors

4960 QUlIker Hill ROlId Phone/FIUl 716-589-0358 Ema il: jcamd ep4.!i ii nc.com
Albion. New York 14411 www. iCIl.d~nduslries .com



S" AND 5,5" LCD h'gh definition
color monitors w/stereo. 960 x 2040
pixels wfbrlghmess and tint comrcls.
Attractive erll:losure with built-in speaker,
Great for security or general purpose use.
80th models have a small compact foot­
print, with an ultra-bright display. RCA inputS
NTSC or PAL Special price this month
only with regulated power $:J.4V/each.
Matco.lnc~ Schaumburg, lL. 1-800-7 19-96OS.
ules@mateo.com or visit/order on-line at
WWW.ma.tC:O.com

I
WEATHER RESISTANT OUTDOOR
CAMERAS. WR_700 type, high impact
tempered glass .....ith stand. Slack & white
(")0 lines), or color ("20+ lines) available.
Standard 3.6mm lenses with optional lenses
of 6. S. and 12 mm at $20 extra. BfW
SIIO/each. Color Sin/each. Small
compact size with sun shield. Mate:o. I nc~

Schaumburg. IL. 1-8()()..7t 9.9605.
ules@mateo.com or visit/order on-line at
www.mate:o.com

14" COLOR - high resolution
SECURITY MONITOR w /4 channel
switcher. High impact enclosure with
modem front panel " channel video aod
audio switcher. High quality speaker built-In.
Components purchased sepa.rately would
exceed $500. Winter special. $J4V/each.
Mateo.lnc~ Schaumburg,IL., 1-800-7 19-9605,
ules@mateo.com or visit/order on-line at
www.matto.com

SEE ADMART SECTION, pages 70 and
7 1 for other MATCO products. includi"8
wireless Jy1tems.

. '"E,-., .,. ---

COLOR - LOW UGHT 1 LUX 32mm
x )2mm, 3S0 1Vl .....ith optional enclosure.
Pinhole and Standard lens types avalbble.
Price reduction.SOO/ea.Add $1 0 for enclo­
sure .....ith swivel mount. Mate:o, Inc.,
Schaumburg, IL., 1-8()().. 71 9-960S,
sales @mateo.com or visit/order on-line at
www.matco.com

AS-I004 wireless 1.4GHz. FCC
approved. 2."GHz trar'l$miuer & receiver
.....ith audiO! Cap.able handling total of 4 wire­
leu cameras. range: >]00'. Built-in camera.
"00 TV line. $ I VO per system.
AdditiorDl cameru at ,12.V/each. Mate:O,
Inc•• Schaumburg. IL., 1.soo.719·9605,
&ales@mateo.com or visit/order on-linoe at
www.matCo.com

$1200

TM-FAN-SLQT

TM·YSB-4HUB

OS=1Q2:KMMfi

USB HUB

SLOT FAN

Ele ctronic CPU Switch

4-pon usa nub with poo.wtr & c:abIe
Full comp~anee wlUSB spec. Rev 1.0.
LED indicator fOt fault Ot dummy USB port
Transmission for 5 meIer cable segment
PI"1l & Play capability for outside
pal'ipha(als.
Support UHClllf1d OHCI spllc .
One year factory warranly!

$35~

CCD BUUET CAMERAS BIW &
COLOR. AX-800 series. weather resistant
high impact design .....ith swivel bracket. Will
work with Matco's scanni"8 motor. 3'4"
diameter x 3" long approx, BNI/;'IOO linelO.2
lux. S80/each. Color: 3S0 Iines12 lux,
S 110/each - price reduction. Mate:O, Inc.,
Schaumburg. IL. 1·800·7 19.9605,
sales@mateo.com or visit/order on-line at
www.mateo.com

CPU's-l\l otheorOOards-HanJOrives
Memory -SCSI Adaplon -SCSI Cables
C O burners ..cD's & Rewrilable C D's

And Much Much More!!!!!

.......
Ore .....v_ KVM .....ecI'l
2 See tll>r'fImUIl~

~"'"'"
o..P&'2"'Il.T~""

Ore Psa II 5erIal1l'O.lll!l~
Ore User Guide,­
~&rncu!i!I"""""'b".-n:r.... "".....No -""

- -.aIt>'- Ir'f_. ...~
FtMylXll Il1o'5)-

$49'"
$69'"

2·WAY
4-WAY

VlJ '~- ~ _

6FT $6Ql

10FT $8Ql

25FT $16Ql

SOFT $2500

100FT $44..

1'PGIl.~CJ'USk:ll~,..110"
lSIlolbl~PorfIIIeI£EEc.d-_ll~

P03:lbIs.ve_EEEc.d-".$33· r'--------------~1
'lbllSllo~CiInl€SS()"ip._ll 4'"

use XPCIMlDllc.d-..,12J""
S-VGA.S1S 4IltiPCIVdooCilnl. _$31-

Ca ll fo r m ore information
on any o f these cercsu

male/femal e
black

Mu lt i- PC Controller

S-VGA Extensions

ADD ON CARDS

S-VGA Switch Box Cable

01>H02-E6EM
05-H0466EM

CC-PS2-VGA6 Cable Kit

with th is Ite m $1200

PC MONITOR AS SECURITY
MONITOR. The VGA-80 I accepts stan­
dard NTSC or PAL Inputs for display on any
exiningVGAJSVGA computer moniwr.Small
compact size. Over 600 lines of resolution.
twice that of standard TV mon itor! S6 0
each. Dealers welcome. Mate:o. Inc.•
Schaumburg. 1L. 1·800·719.9605.
sales@mate:o.com or visit/order on.line at
www.mate:o.com

ma e/male
black

CC-VGA·3C 6FT $6"·
CCVGA-9C 10FT $S"·
CC-VGA-11C 25FT S16""
CC-VGA50MM SOFT $25'"
CC-VGA1ooMM 1OOFT $44· ·
These premium VGA cables are made with 75 ohm
coaxia l cables. They ilfB lriplB shieldad to support
extmmely high bandwidth and unsurpassed protection
againsl lnlB<leml1OO.• Furthem1om. ourpremium cables
em P1ug..N·P1ay ready and llnl compalible with the
!alest t&ehnology.

wlkeyboard & mouse emulation
Easy to select by push button

HD15-S-VGA
P S f2 KEYBOARD
P S f2 MOUSE

Ce-VGA4C
ce-VGA·5C
CC-VGA-25CX
ce-VGA·5/lCX
ce-VGA-100cX

Computer _ Telecommunications
Network . Audio _Video

Extends your computer life.

L..----- - - - - - - - - " I Ball Bearing
Takes u p o nly DnB of the P C UISA slots.
Special designed turbin e fan g ives you

1' - - - - - - - - - - - ------" 1 g reat performance a nd quietness.

•

•

o

$1 "
S2"
sa"
SS"
sa"
$1400

$16"

0 111

r

6f16pin x 4 pin $ S<D
10f14pin x 4pin $12'D

3fL Straight Patch
7 ft Straight Patch
14ft Straight Patch
25ft. Straight Patch

SO ft. Straight Patch
75ft Straighl Patch

100 fL S traight Patch

Also available
in m any

colors !!

:: Roger's Systems Specialist
24895 Avenue Rockefe ller Place an Order on
Valencia California 9 1355 . our Newly ,~

IUD Updated ~'-'
WebSite (

• and receive a
FREE mouse ad !

W W W •

$21.00 Illla. 0nI...«1.1....
"4d $04 .50 s'uppons re. prqIIill orden
Prica IIIbj<cl .. .......,. wo....., _

"UlDI.jor .,,'Cli,..,do ..oepoN
Spocisl off.... "" 'y ....... "" "..... II> .ock

Call b qumhl)' d.ocoun'
No <lUI .r _ ••lI«b~

(800)366-0579
(661)29!>-5577

tax(661)29!>-8777't---.J

USB CABLES

CAT. 5 CABLE

I EEE-13 94 FIREWIRE

TE-038-l5
TE-068-L5
TE·128-L5
TE·258--L5
TE·508-L5
TE·758--L5
TE~108-l5

CCUS8-6 6fLUSS "A··"A" MoM $Sill
c::e-lJS8.A86 6ft. Use"A"·"B" MM W
Ce-uSB-AB10 10f1.USB"A"-·B" MIM $6<"

Ce-uSB-AB15 15f1.USB "A"-·B" MIM W 1;:::::= = "'-- - - - - - - ,,1
Ce-uSe-X6 6fLUSB ·A"-"A·MlF Sea'
Ce-uSB-XlO 10ft USB ·A"·"A" MlF Se<'l I~ / I

')
,:1 Ce-vSB-P£ $2S~-

USB to Parallel Prin!gr

FW-6X4-6
FW-4X4-10

Contimled from page 42

COUNTER·SURVEILLANCE=S1S0
HR! Electronic eaYesdroppi"8 is unbeliev­
ably widespread! Are you sure you're safe!
Leam he..... others (withOUt prior experi­
ence) eam S110 HR In the fascinating field
of COUNTER·SURVEILLANCE! For FREE
catalog ca ll: 1·800·711·5000.
HTTF..JIWWW.5PY-CITY.COM
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Examples
I n c l u d e :

cIi1Ai:. inc.
11 EIIAC WAY, CARBONDALE, IL 62901
6llJ-529..4525 Fu457-o1 10 BBS529-5708
World Wide Web: h :/fwww.emaclnc.tOm

IF YOU NEEDNffl BATTERJESFOR YOUR ELECTRONIC EQUfPAfENT
DONT PITCH EM'. SEND THEM FOR REBUILDING 1- SAVE SS

M O TO R O LA
MX:lOO HTfOO M71000 STX
N1ll4.5ali 4124 "14 1 37.60
N1ll .....7 6621 6646 S 37.60
NLN fiIlGO Nnl 4317 $ 311.50

U NI 0 E N RAOIO SHACK
Al' X&50 10&0 1106 1 32.60 KTX 2021_ 1 22-60
10101 0701100 1 32.60 NEW NI"~ KTX paol<
11201200 _ 1 32.ll(I 8,.V 1_ 13' 60
BP2500 _ 11t. 6C1 MENW O O D
8 P2051&OOmAh 122.50 PB2fa131<301 128.60

' COM PB7I81to'1J114IU I 34.60
BP2 /9P3IBP22 111,60 KNNIl'fl V14116 I 34.60
BpUBn" 2<1 117.60 p Blon6l2ll12 124.60
Bp7 / eM7/ BPI 134.60 CDROtESS M fUS
81'16711741180 I :W,60 50'" MORE CAPAC/7Y.
CMl4Ol141flM 141 .60

Anybr_ 7.N I tUO
YA E S U Anybr_ ' .'V 128.60

M' D LAN D FHB ) 412141' U 1.H An,brMd 1:t.0111 38.60
JQ...810 818 811 821 • 3U6 FH81' 21 2fi 2J sa .SU 5 Any br_ l4AV S 31.60
11251821832831860 1 "56 'NB10111725 USn.1l5 Anybr_1.'OV ......60

See OUt" web".f18S .bout ,../x.Jik1lng bllTef)' p"1<s lned tor LIMet~"ll'.

GENERALELEC7111C

MPO PLS MPA 44501' • 34.60
MPO PL S MPA fI60P S 311.50
MPI! UPS MPX 763t7TT S 39,60
MOf<IOORAM41lO6P11J S37 ,60

M AJl()N SA·11n 1t60 s 39,56

• WE INS TALL NEW Nl-(A DOR NI-IIIH SATTER.ES INTO l'OUR CASE.
• WE I.,PROVE PfRFOfnlANCE TO BETTER THAll ORIGINAL
• WE FU: WHAT CAN7 BE FOlJ"D. (OR AFFORDED j
• WE PROVIDE otHCK SERV/C£ f EXTENO UFE OF 0W£Il EO~EIIr

• WEOFFER FREE OOO1£S, 1 FREE RETuRN IF OIJO rE1$ REFUSED
• WE PRoP£R1. ' OI$POSE OF \'OUR OLD csus II' RECn:LMG.
• WE GNE ' OUA I1I1ONTH WA/lRAIiTY,
• WE WIl.L IIE HEIIE WHEN JOU/liEEO us f ESr. INf
• WE SAVE ' OU-1I 0fol E ' - SlJI
WI< SERVICE IlECHA~8I.EMTT£R' ASSEIlBUES FOfI Ail TYPES OF~rROItlC$

RADIOS, S CUNE1/S. CORDI.ESS roan, IJNf C~ READERS. GPS, SClElfrlFlC. SlJfIvau..t/oICE

CUNARDASSOCIATES INC., 9343 US RT 220. Bedford, PA15522

FOR INFORMATION ABOUT YOUR REQUIREMENTS ... CONTAC T us:
USE THE EASY IroiFO. REQUEST PAGE AT http://www.prlmM:&II.eom
PHONE OR FA X : (If.) 623-700() E-MAIL TO : UlI_t!JprlmM:&II.eonJ
SEND PACKS FOR FREE OUOTATlON B Y; UPs. FED£)(, OR US MAIL

14" BfW high resolution SECURI­
TY MONITOR A standard 12" monitor
is just roo small for most applications.
Auractlve dark gray enclosure with audio
and built-in speaker. 75 ohm termination
switch for balancing with all types of ceo
board a mens and other video inpuu .
$1 JV/each.Matco.lnc~ Schaumburg.lL.. 1­
800-719-9605. sales@miltco.com or
visitlorder on-l ine at _ mateo.com

ULTRA LOW-UGHT CO LOR - 4 70
IIne/O.] hlX camera CNL· I I-C-HR,
1.5" x IS K 1",1 /3" ceo bcnrd camera
w ith 316mm F1.0 lens. Excellent color rendi­
tion using Sony chipset. 12VDC @ 240 rnA
0 r tionai 6. 8, 12mm tenses. Special
S 7V/each. Mateo, Inc..Schaumburg. H, I.
800-719-9605. sales@matCQ.c:om or
visit/order on-line at _.mateo,com:=---

FREECATALOG
MORE

low-Priced

Items InOur

FREE
25S-Page Calalog

I d CHANNEL MULTIPLEXER.
Display 4,a.and 16 video outputs directly on
a TV or security monitor. This is the only
device which allows full screen display of
video on VCR playback (see 40 days and 40
nights recorder]. Plenty of options Including
tilting. zoom. individual gain adjustments. etc.
S89S/each - Wtnter speCial. Mateo.
Inc.. Schaumburg, IL. 1-8OQ.71 9.96Q5,
sales@matco.com or visit/order on-line at
_ .mateo.com

VGA TO COMPOSITE (NTSC/PAL)
VI DEO CONVERTER - UlT-2000.
Small foot-prinL Powered from keyboard
with S-video and RGB outputs, toO. ) :1
optionalzoom contrOl.simultaneous outputs
with m~ny extras, S99/ea.
Mateo, lnc~ Schaumburg. lL. 1-800-719-9605,
ules@matco.com or visit/order on-line at
_.rnateo.com

13fj95

~.it Ollr W .
httP:/~ ab./t, At

.e1u p e
RSR_ TIl£COMMUNICATIONS TRAINER . Om

HANOS-ON TELEPHONY. LAN, CATV EXPERIENCE
WITH ONE SELF-CONTAINED UNIT --t"i ,t, ..".

, ~==7"",,",;;;,,,"-;;;,,""-1 T-tooYn TraJB (TCM-l00} $1 93.~ Only;;"- .,.
1I &s IEKo ~~~Ki' :::: : : : : : ::~ $1 9995 '"7,~,~:,
OSCIllOSCOPE 3 MHr. Digital Display :r..~ Tool~ .~ l1g!lj MODEL rcfT-loo
~~~r:.?n~6!~MHZ MODEL 8216 '19900 ,. SOlDERlESS BREADBOARD PRESS -N ·PEEl RESISTOR
PMlIW PIrmI 529900

AlliGATOR LEADS 5210 . 830 lie points. ~Bl 02PlT ~ KIT
SCOPE PROBE UMHZ ' 12t5 SETOF IQ ~ fIIIXlel leatures3binOOgposts \ .,----; . l /4W 5%
SWITClWlE II, m and aluminum backplate. ~ __ ftn 5 pieces

DIGITAL MULTIMETER S\.YITCHES ~ Part No. 1-9 10+ PC Boa'd Translet F~m ea~hol13
32 Ranges _ 3'1. Digil 1mToggle SPIlT _. SOC ea. MB102 5,95 5.00 vatces. 365
MODELMY-64 s27f5 SOLDERING IRON 3-WlRE MB102PLT 895 8.00 ::;=....~: liecestolal.
AClDtVoltlCtnll\, l\Il.~.. HIGH PERro.~~CE $1:25 MOTION DETECTOR · PNfIIlkJe20Slleei: ·::·ize.!ti
FnQ_I, R,lIKJlllllleilIclodtll #OO1iOl - I --.... sr: ~u. $395
PAO .234 HIGH QUALITY TOOLS S2ea.-1nForS15 ....2..~~ PNfO WlIIWSheet .., 28,!l5

OIGlTAUANALDG TRAINER With Cushion Grips and Re'urn Spring LM555 11 Iii . 22e ea.
Coolplete Needle Nose IWire Oiagonal LM741 10llii. ZTe ea.
portable ; -::-,:,.;. Pliers....,..-;""" SI'iP~~~ CUlle~ 74LSOO 1111111. tile ea.
~=~ i}. ~ ""-'2'5 cg... 'pi Y/'2'5 7805 Regulalor 10llil, _ 3Oe ea.
ft lre1l po~ ' DC POW ER S UPPLI E S 2N3904 lOb. 6c ea.
suppli.es. luncbon generalOf, MODEL HY3003 _ DIGITAL DISPLAY PN2222 111l~__._ _ se ea
(jjgilal 110. rugged design. VNi.ble oU'pul, 8-30 VDC, 8-:1 Am,cr 5a Ml Red LEDT1 I, n iii. _ 6e ea.
hqI impact case. :1-- Green lED T1'/. l l lk _ 7e ea.
~ MODEL HYJ003·3 - TRIPLE OUTPUT YeIow LED T 1lI. 11 Mil. _ 81: ea.

7lf1l 0·30 L'DC,II·:I Am,cr p, CII1150"0 Q'~/lfr IlUl/!UII /lhtssv 3A $21500 010 e 10 lil 65e ea.
'Ind. Dil/IIM DiflJt.,. 1((1{ PI:t, 1'SrilI PC M. Wlil _ 1se ea.

IN FRARED FILTER EUMINATES
99.9% OF ALL VISIBL£ UGHT - I'.
9OOO.AII BNV CCD cameras an! IR sensitive.
Place a 25 watt or less light behind the ] Mx
] " filter, and you will see in the DARK.
$IB/eac h. Purchase 2 for $]0.
Matco.lnc~ Schaumburg, lL. 1-800-719-9605,
ules@matco.com or visit/order on-line at
_ .mateo.com

QUAD VIDEO CA BLE MODULA·
TOR. CVS-6OO insert!; -4 composite video
signals on unused cable channels.S I thl1l 95.
Watch -4 remote security cameras from any
TV In your home! Built-in s ignal ilmplifier~
comb filter eliminateS anyghosting and actU­
ally IMPROVES eKisting video! Only one
unit needed wim eKisting cable system.
$ 199/each and Sl d 9/e a ch in qty. of 4.
Ma[Co, lnc ~ Schaumburg,l L. 1-800-719-9605,
sales@matco.com or visirJorder on-liM at
_.mateo.com

HI-TECH SURVIVAL: 150+ boola, soft­
ware , special projects: electronics. comput­
er-s. internet, phones, security. CON­
SUMERTRONICS. PO Box 23097.
Albuquerque , NM 871 92. 505-321 - 1034.
www.tse-gio bal.com

SURVEILLANCE-COUNTERSUR­
VEIUANCE: I buy and sell used equip­
ment.Steve 410-879-4035.

SECURITY DISTRIBUTORS needed
for our complete line of products. MATCO,
Inc.Visi t _ .mateo.com and call 63().350­
0299 for more info.

40 DAYS and 4 0 NIGHTS
RECORDER Time lapse, can be activated
by either contact closure or continuous duty
operation with standard T-120 tape.
Models from S349-sn9. Mateo, l nc~
Schaumburg. IL. 1-800-719.9605,
sales@mateo.com or visit/order on-line at
_.mateo.com

ALCOHOL BREATH-A-ANALYZ­
. ER - AT-lIDO. Monitor akohol content

via a digital disp lay. 4.r x 2.3" x 1.2".
Complete with 12 volt car adapter and
optional 9 volt battery. Reliable and a must
buy. SS9/e ach. Mateo. Inc" Schaumburg. lL.
1·800-719-9605, sales@matco.com or
visirJorder on.Jine at _ .mateo.com



BEST PRICING on 18" satelli te TV s1$·
terns for home and RY. DISH NetwOrk
DirecT¥, rnul[i..room viewing options, acces­
sories. more. _ .skyvision.com Ca.1I I.
800~54J-J02S.

FREE BIG dish ta talog. Low pr ices!
Systems, upgr ades. parts. and ~"DTV."

Skyvision. 101 0 Frontier Dr.•Fergus Falls,MN
56537. _ .skyvision.com Call 1·800­
54)·)021.

XMAS SPECIAL for Dec. and Jan.
Smarteard programmer $75. High speed
unprogrammer $200. Free flyer. i ony "19_
]85-] 100.

T H E EASIEST way to recover your lost
master code. 16C5 X, 16C62X. PALS, GAlS,
other mtcecccee-cuers. custom ASICs. Chip
readers and other custom hardware. Check
out our web page at _ .acdinc.co m for
de tai ls o r call 70]-76-4-5] 6 1 or write
Advanced Circu it Designs, Inc.•5765-F Bulb
Centre Parkway #J 17, Burke.VA 2201 5.

CAR L'S ELECTRON ICS. Over 200
electronic plans and kits, ind uding the latest
in spy and surveillance gadgetS. Visit us at
_ .electronickits.com

CHAPARRAL MONTEREY 9S receiv­
er. Complete with all books. remote $250,
plus SIH arid 10 ft. dish with new rotor and
l NS free if you pick it up. 5 10-222-+H5.

WANTED: MIUTARY capacitors, resis­
tors. tranststo rs, diodes, ICs, semi's, etc.

. Please faxIE-Mail e xcess lists & RFQs 81s..
769.1 002 fax S I8-769 -108".
elecunatind@earth llnk.ne t & http://_.
militarycomponents.com

MILITARY SURPLUS
ELECTRONICS

WA NTED: MI U TA RY capactrers, res is­
tors. eanstscors, diodes, lCs. semi's, etc .
Please faxIE-Mail excess lists & RFQs 818­
769-1002 fax 8 18-769· IOlM.
electmatind@earthl ink.net & http://www.
miliarycomponents.com

•
-",,--

BARCO DE LASER scanner $20. ]MW
HeNe laser $25.HeNe new in boll $20. P&H
$4. Christensen. 9257 ]rd St, NE, Bla ine. MN
55..] ...

FREE LASER CATALOG. Helium­
Neon. Argon, ruby, visible laser diode mod­
ules. lightshows. holography. laser pointers.
l owest prices. Midwest Laser Products, PO
Boll 262, Fnnkfort. ll 6042] . 8 15.-464-0085
www_mldwest-Iaser.com

AUDIO - VIDEO
- LASERS

STEREOSCOPER VR is a srerec multi­
plexer that creates ] D stereoscopic video
from twO genlock cameras. Scereosccper VR
comes wjth LCS glasses and driver. 90 day
warranty $247 or write to Sync.A.Unk.
PO Boll " ,locust Grove, O K 7..]52.. Phone
918.-t79-M5 I, Email: r1c@sste lco.com

PC MONITOR A S SECUR IT Y
MONITOR The VGA-80 1 accepts stan­
dard NTSC o r PAL inputs for display on any
existingVGAlSVGA compu ter mon itor.Small
compact size. Over 600 lines of resolution ,
twice that of standard TV monitOf"! H I'
each. Dealers welco me. r-ta rco. Inc..
Schaumbu rg. IL. 1·800-719-9605.
sales@matco.com o r visit/order on-line at
_ .matco.com

SYNC·A·UNK UNIVERSAL video
sync generators. Phone 918---t79--64SI,
Email:rlc@sstelco.com Sync.A.Unk, PO
Box ... Locust Grove. OK 74] 52..

DO SIMETERS/R ADI ATION
DETECTING KITS. New Canadian mil itary
surplus. now illeg.tl to Import ckie to recent
change in Anns Control laws. Ten doslme­
rers, twO chargers. twO ndiation meters
w/carrying cases.Single 0 cell powers charg­
ers and meters. Survival. nuclear war. nuclear
power plants. $ l lS shipped US.Credit cards ,
checks. Dealers/quantities welcome. Steve
"10-879-'40]5 o r Steve@swssec.com

ANTIQUE VIDEO TRANSFER SER_
ViCE; transfer any 2" Q UADRUPLEX tape.
Affordable fast! Phonelfax "1 5-811·7500 or
.. 15-811-] ] 59. SOO I Diamond Heighu Blvd.,
San Francisco. CA 9of 1] 1_1621.

--o
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PI GTAIL FUSE
O.2 5A, 3AG pigtail .
95POO7 100 tor $9.95

UNIPDLAR
STEPPER
MOTOR DRIVER IC
UCN5604. Drives a unipola r
stepper In one of t hree operat­
ing modes : single phase, two
phase or ha lf step. Up to 1.25
Amps per phase. Step ilnd or­
recncn input. Drive with a 555
timer, parallel port, etc. Build
your own robot, anything that
requires preclsion positioning.
931002 $4.50 each
NIPPON
PULSE MOTOR ;
7.5 deg. /step, 48 s/rev, 5 V,
ste pp er with brass g ear
mounted on shaft . NPM PIN
PF42 -48ES. Wi th spec sheet.
92M010 $3.95 each
SPECIAL PACKAGE!
One 931002 IC and 92M0 10
motor (both shown above) with
schematics.
931003 $7.9S/set

HIGH
POWER
RECTIFIER
STACK
S ix 6500V,
350A ho cke y
puck thyristors
In series. Each
t h yri s tor ha s
t r ig g e r n e t­
work, 400pF 30 KV bypass cap,
and two SOOK-Ohm equaliling
resistors . Wate r cooled . (That's
39 KV x3S0A- 13.6SMW! ) rnv­
nsters lire ,.11, 66 part number
_SSTP0365D0002, list price
$2SS each. Overall size 4 - x
5'10" x 15".
205002 $250.00

13VDC 1.2A
WALLWART
Class 2 tran sformer . Input :
120VAC 60Hl 2S.sW through
3'prong grounded plug. Out ­
put : 13VDC @ 1.2A, 2.Smm x
S.Smm coax connector, center
negative. Ivory , 3. 25" x 2.S" x
3. 125-.
20E01S $7.95 each

~ HaI.n: 9-fi u-Fto l~SaL _ Pacific
~Ofder·S15,0lI

Visa. we.ArnE, Ao::apled.M $ale$ FNI.
Cellrom.a R85IClenIsAdd SalesTo.

Shippng Addrlional on All Ordefi
Prices Subject to C/lall9B WtltxM Nobce,

Prices Good 60 Days fn:rn Dale 01PWbIion

em 2

RADIO
CHASSIS
PUNCH
Greenlee _ 730 - 9/16- .
9n01S $9.95 each

CERAMIC
HI-VOLTAGE
XMITTING CAP
400pF@30KV, TCN4700 . Made
by TDK.
20POO7 $12.50

"FULL
MOTION"
VIDEO
CARD
PCI VGA display card, 1M B,
expandable to 2MB, with soft­
ware and instructions. Trident
TGUI9440.• new in factory box.
20C005 $9.95 each

70 MHz
DUAL I.F.
BOARD
• T.....o independent
70MHl If strips on one
board. e rzvrecotetcrs
for each strip. .
• Three demodulator sections
per strip with S IF tra nsform­
ers, balanced mixers (MCl
_SB L-l). t wo MC1496 res.
5MHz crysta l filter.
• 6SMHl crystal.
• FM audio section wi th two
lM3089 FM·IF IC and I OMHz
crysta l per strip.
• Lots of op amps (7 per strip),
plus resistors, caps, Inductors,
transis tors , sixteen zs-tum
trimpots. All on 7" x 17" ground
plane PC board Wit h shield .
980002 $24.95 each

IDE CARDS
Creative Labs #CTlS70. Dealer
inquiries invited.
98COO7 Box of 20 $19.95

LCD DISPLAY
Four lines by 20 characters.
Back light attached. Standard
14 -p ln connection . Optrex
#PWB2011 . Spec sheet is at
our webstte.
94L010 $14.95 each

TV AUDIO
DEMODULATOR
Originally used In cable TV ap ­
plication, this subassembly
takes Cha nnel 3, 4 or 5 signal
and demodulates the audiO.
Comes with documenta tion a nd
schematics, plus ad ditional
schematics to build add-en
video demodulator board.
92A028 $9.95 each

STEPPER MOTOR
DRIVER KIT
Drives unipolar motors from SV
to 30V. Controls speed, direc ·
ncn end step size. Four speed
ra nges ptus single step. L09ic
output.
97K004 $39.00 each

HIGH
VOLTAG E
PULSE
CAPACITOR
Maxwell #37667. Rated 0.03~F,

3 5KV %10%. Size 2V.~ x 4'10 - x
s-.
20POO5 $195.00 each

RESISTOR RIOT
ve.1/4, 1/2 Watt , power , pre ­
ctsron. fixed, adjustable, etc.
Thousands of pieces.
20POO3 5 Lbs. for $9.95

CCD COLOR
ULTRA MINIATURE
CAMERA
Ultra compact mini camera with
420 lI nesof resolution, 3.6mm,
n.s tex minimum illuminat ion,
9- 12VDC, l OOmA. Metal hous ­
ing with mounting bracket and
power cord. 115VAC power sup­
ply Included.
99VOO5 $219.95

1 2V 3AH
GEL CELL BATTERY
2· S/ S"W x S·1/4"l x 2-1/2-H.
Ora n ge , o n white ba s e .
Pcwerscmc PS-1230
20E0l1 $5.95 eac h

FAT
HI-VOLTAGE CAPS!
Two 820IJ f 250V rad ial
electrolytics soldered on a PC
board with other goodies.
99P001 $4.95

S HAPE-MEMORY
ALLOY LIN EAR
ACTUATOR
One tnch-poued a ctuator made
of TInel.® Applications Include
robo tics, doors, valves, toys.
shutte rs, security devices , ma ­
nipulators. Operated by tem­
perature or electrlclty. p e -en ­
e rglled length: 100mm. Ener·
glled length : 7Smm . sert-een­
vat ing tempe rature : 16 s oF.
Spec sheets included.
951001 $7.95 each

* •. ~

~4Of c,.
Qi!V t

DELUXE ­
KEYCHAIN LASER
High quality laser pointer spans
attractive finish . Projects plain
beam and four designs up to
1000 feet on three tiny LR44
1.5V watch batteries (indu<led).
Weighsin atonly 0.60Z. 64Snm
SmW, class IlIA.
98 LOO8 $9.95 each

ATA RI
1020
COLOR
PRINTER
For all Atarl 8·bit computers.
(Not PC·compatible !) Package
includes : printer, powe r sup­
ply, software, pens, paper and
Interface cable. These are new
units In factory sealed boxes.
94C037 $14.95 each

~ LTRONICS
2300-D Zan ker Road - San Jose, CA 95131 -1114

(408) 943-9773 - Fax (408) 943-9776
Download our New Catalog: http:// www.alltronics.com
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WANTED: PRO video equipment, VCR,$.
switcher$, cameras, etc. Advaoced Media
702-874- 1911.

WANTED: EQUIPMENT made by
HDS. Nil&~ Aid, Phoootelesis. Stellavo)(. old
microphones. military radios. motion picwre
equipment, and broadcast video Sluff. Call
Jon 1-800-5]9-2859.

NEW! CABLE converte~ elecuonlc ser­
vice equipment and supplies fer most cable
converte~ boxes. Highest service. lowest
prices.Call Ken Emy ElectrOnics.24 h~.order

and information hot line 51£-]89-] 5]6.

NOTCH fiLTERS 110. 108.5.1 06.5.97.5
75dB deep notch. $19.95 ea., 1-5 qt)'. $ 15.95
ea, 6-10 qt)'. $ 11.95 ea.. 11 -20 qty. $9.95 ea.•
21 or more qty. Call 24 hr; order ;lnd infor­
mation hot line 51£-]89·] 5]6.

CABLE CONVERTERS. O~iginal equip·
ment with remote . Like new. Lowen prices.
Guaranteed, ready to go. Limited models.
Call for flyer 412-833-077] .

TOCOM UNMODIFIED 550] cable
converters.untouched, $6 ea. 10 lot min.Call
706-657-+4-45.

BRAND NEW basic converters, 550MHz
w/remote. $9.95 ea. IO lot min.Can 706-657­
4+45.

SA UNMODifiED cable converters.
8550 @ 59.95 ea~8570 @ $19.95 ea, 10 lot
min.CaI1706-657-4+4S.

NEW IN BOX 860HH:z analo& con­
verters. Enjoy the newest teehnology CATV
equipment can offer along with superior
quality all in one unit. Channel ouput] or 4.
HRC. lRC. Standard switchable. Includes I
set of audioJvideo cables, I RFquick connect
cable and remote control. Parena.1 control.
sleep time~. last channel recall. memory I
thru 4. and vohJme control are all available
on remote. Minimum order a.ken for 10 pes.
at $59.95 each. $'l9.95 for 50 pe. c eder,
Significant savings on larger quantities. Call
706-1.57-4+45.

DISCOUNT CABLE converters,
bullet snoopers. all makes and
models; Genuine unmodified
General Instrument. Jerrold.
Tocom. Scientific Atlanta,
Zenith. Pioneer, Panasonlc and
more. Best warranty. Free cata­
log 1-800-.2.4,)·0961..

UNMODifiED CABLE c;onverter$. SA
8590. $24.95 ea. 10 lot min. Call 706-657_
"'5.
CABLE PARTS! Computer parts. Call for
&rtU prices or visit us on the Web:
HTTP'"JfvV'NVll.C8-Electronics.com or call
1-80()...4]6-86]0.

UNMODifiED ORIGINAL equipment.
Jerrold. SA 125 channel converters. Lowen
prices JUlranteed. Dealers only. SA 8580 as
low as $]5. Call now 2 14-476-11n.

POSITIVE NOTCH FILTERS. All chan­
nels ;lv;lilable. 5a.rtin&at $ 16 each,Orde~ by
sin&le channel # . Top quality non-wnal>le
metal c:ylinde~ type. 7SdBdeep on the notch.
Need to block the video on a cable channel!
Order a neptive notch filte~. We carry ;I
I;lrge stock on all channels for dealers and
vendors. VISA. MASTERCARD, DISCOVER.
and UPS COD for estal>l ished cusecmers.
Qmntity pric in&on 5 or more. 100 pes. $7
each. Open Sam to 5pm CST, Monday·Frid;lY.
All sales must comply with FCC 1996 Cable
An. On the web go to WWW.GOfIL
TERS.COM .ITHE FILTER COMPA·
NY:' Call fo~ ;III orders 1-800-13S­
8080.

THE EASIEST way 00 recover you~ Ion
master code. 16C5X. 16C62X. PAlS. GALS,
ether microcontrollers. custom ASICs. Chip
readers and other- cestom hardware. Check
out cur web Pl&e at _ .acdinc.com fo~

dea.i1s or call 70] -76-4·5]61 o~ wrtee
Advanced Circuit Desi&"s.lnc..5765-F Burke
Centre Parkway # ] 17. Burke.VA 22015.

DREAMCAST MOD chips. 4 wire
model, $1 4 each. Also P1ay5 tation one mod
chips.Auto Dino mode pro&ram.Works with
all models up to 9OOX. Seven wire hook up.
$5 each.Pbysa.tion twO mod chips. New 2 in
1 pro&ram $]0 each. 10% discount fo r 10 or
more, mix and match kits. Kits come with
complete color instructions. but do not
come wid'! wires.Call 70] -764-5118 to place
an e eder, Orders shipped via U5 mail 2 day
COD.

WHOLESALE CABLE TV box & acces­
sortes. Brand new unmodified jerrold ,
Scientific At lanta. Pioneer. etc. Please call I·
888-56 I-4796 10-6pm.

CABLE PARTS for all makes and
models. raw boxes at low prices.
Call 1-888-817-8100 www.cllip
place.com

VIEWMASTER 4000 converter.
860MH:z. I1.S channels. volume
control. STDfHRCflRC. Brand new
10 lot $49. Call for other acces­
sories and qty. discounts . 877_
88S-887:1 .

1-800-J80-9S10. SUPPLYING ;III
you~ cable needs.Wholesale pricm, on raw
unmodified converters. This month s special
Psoneer BA6 11O. Plus other models & man­
ufacwrers. Call for pricing.

CABLE CONVERTERS Samsun& vol ­
ume style 125 dl. $64. Price matchin&. More
video accessories. 604-729-89 I 7.
http://www.bl;lckbo)(es.xOlsis.com

ZENITH UNMODifiED converters.ST
1600. $29.95 ea. 10 lot min. ull 706-657­
"'5.

UNMODIFIED CATV converters.
OriJinal equipment & 125 ch. converters.
Repairs and uPva.de. Low price gearameed,
Call 1-888-959-5589.

QUAD VIDEO CABLE MODULA­
TOR CVS-6Q(} inserts 4 color or black &
white composite video signals on unused
cable channels. 81 thru 95.Watch 4 remote
security cameras from anyTV in you~ home!
Built-In sign;ll amplffier- and comb 6 1te~ elim­
inates any &hostin& and actually
IMPROVES existin&video! Only one unit
needed with existin& cable system.
$199/each and SId9feach in qty. of 4.
Matco. lnc ~ Sch;lumburg. lL 1-800-71 9.9605.
sales@mateo.com c r visitlorde~ on·line at
_ .mu co.com

CABLE BROKER'S is having their final
blowout of our warehouse . The following
unmodified equipment Is available to crher
brokers and cable companies in 100 lou:
Zenth STI600 550MHz $25 some dual cable
input.VIP $12. Pionee~ 6] 10 $'l0. 6111 $25.
V5S8 $45. SA 8570 $28.8600 $'lO.You must
prepay shlppin& on all crcers $ I75.Se hablan
espanol.CaIl 1-800·219·86 18.

CATV CONVERTERS WHOLESALE
ONLY. Coolblls I25V. Milleniums ] .
PaflMonics 1750 . Boss.Aven&er 2. Elite. for
best dealer pricing,call: 702-86Q.7991.

WANTED MMDS - wireless cable TV
receivin&antennas. 505-525-0028.

READ THIS! We have 50 brand new
touch screen remotes for only $'l9.95 each!
Guaranteed to control any TV. VCR, cable.
sat, stereo. etc. Controls 8 devices! Wow!
Perfect for home theater! Fantastic gift!
Mahone. 1637 W. Touhy, Chicago. II 60626.
Order now!

1_800_]].1._S1.86. SUPPLYING all
you~ cable needs. Speciailling in raw unmod­
ified converters. Always large quantities in
stock ready to ship.

BIZFON.COM PHONE system that Is
tru ly plu& & play. Auto attendant and voice
mail built in. Best deals at 7]2-840-1] 90 or
hes@heselecuonics.com

PHONE SYSTEMS WANTED!!! We
buy AT&T MERUN. SYSTEM 2Sf75185 and
other AT&T phone sys tems. Plene all for a
quote or fax us )'OUr equipment list, KEY­
WAYS. INC~ 9]7-&47-2300 or FAX 937­
847-2350.

WANTED: MIUTARY a patitors. resis­
tors. transistors. diodes. ICs. semi's. etc .
Please faxIE-Mail excess lisu & RFQs 81 8­
769· 1002 box 8 18-769-1084.
electmatind@earthllnk.net & http://_ .
mUitarycomponents.com

WANT TO Buy; ICs. military & aircraft
relays. diodes. trII'Isistors. ecooectcrs. tanta­
lum capacitors. elearonlc test equipment &
most components. Hoffy Elearonlc Ene.. E·
Mall: Hoffi e I 165@aol.com 818-718-1165.
FAX 818-]41-5506.

CASH PAID FOR ICI. Military c r com­
mercial inte&rated circuiu. transistors,
diodes, any semiconductOrs. ELECTRON­
IC SURPLUS. INC.. 5]6] Broadway,
C1eveland.OH +4 127. 21£.+41-8500 cr- fax
216..044 1-850]. since 1946. _ .electronic
su.-plus.com

R F TRANSISTORS. TUBES,
TEFLON WIRE, SILVER MICA
CAPS. 2SC2290, 25C2879. 50 1446,
MRF45S. MRF454. 25C1 969. 25C2166,
258754. TA7222AP. 25C 1947. TA7222AP.
MRF247. MRF] 17. SAV7. eec., ] -SOOZG $ 102
Protom. 4CX2508, 5728. ]CX-400A718874,
]CX] OOOA7. 4CX-400A, teflon wire spedals
1.000 it. 16 pult' .15 CeflU ft.. 1,200 It. 18
puge .14 cents ft.. silver mica caps. resistors,
see OtJr caa.log for other produCts.Westpte
1-800-21 ] -456] .

UV LEOs, new. have only 5 narrow beam
and 5 wide beam. $]0 ea. BiIl612-99Q..650]
or dela.light77@hounail.com

SEE OUR ad on 4-channel 2.4GHz wire­
less systems in the AdMan section on page
70. Mateo. Inc.

MATCO WIU design. engineer. and
develop II 2.4GHz wireless B channel solu­
tion fo r your remote applications. FCC
approved. Mi.teo. toe, Schaumburg. lL 1-800­
719-9605. E-Mail: nsales@mat.c;o.com Web
site www.mat-cc.cem

LCD MODULE w/on-board T696]C eee­
troller. 24Ox64 graphic refl ective. Data
International MIN DG-24064-09-S2-R. Same
as DG-24064-02 and DMF·500SN except
dze is 15]6 7x95. dot is 0.41, Dea.ils ·at
_ .dataintematlonal.com New $1 5 ea.:
$ 12 eaJ IOO: $9 eaJ I.OOO. 6]0-879-6 166 or
dewell@inil.com

Want to add advanced features like floating point
math or PWM to your next Basic Stamp, PIC, sx,
HCU, orother project? Supercharge yourdesign
todaywith PAK coprocessors from AWC.

•'f.
fr~iiiI Tel: 309-382-1816

'f, ..."':-?-.ij( t- Fax: 309-382- 1254arlnn.m o Ion $ales@lynxmotion.com
Visit our websile or ask lor our tree calalog! lectl@lyroonotion.com

Lynxmollon, Inc.
POBox 818
Pekin.ll61 555-0818
wwwlynxmolion.com

•

Build Your Own Intelligent Robot•.• We Make It Easy!

WrU. In 51 on R••dl ' Sl rvln Ca rd . Nllts & Valls Magazine/D5u • 2000 57

Al l ynxmobon we cate r 10 !he beginner. OUr kits are easy to assemble, requiring only
common hand tools in the construction process. The assembly manuals are slep by
stepwith plenty of pictures anddiaprams.The kits can be controlled or programmed in
an easy to follow BASIC programrrvng language.The technology is here ... the ccete are
aftordable... the support isavaila ble ... JoIn Inand become. robot bullderl

Features
... 32-bit floatingpoint math (pAK-II)
... 8 channelsof PWM (PAK-V)
...Read PS/2 ke)tloards or mice (PAK·V1j
... Connects with asfew as 1or2 wires
... Data sheets online

Perfect for data logging. averaging, engineering unit
conversion, lamp ormotorcontrol, OJAand more.

Visit ourWeb site now forfin toolsandprojects!

Microcontroller Power!

Awe
310 Ivy Glen
leagueCity, TX 77S73
(281) 334-4341
(291) 154-4462 (lilx)

let PAKs energize your next
microcontroll er project
.-. PAK-II-AoatingPoint Math
'-PAK-V-PWM
.- PAK-VI-PS/2 Keyboard lnterface



ALWAYS WANTED Western Electric
theau-e amps, speakers. hom $. drivers. and
tubes. Also seeking vintage rube equip. by
Maramz. Mclntosh. and Tannoy. Chong Ong.
10223 Valentino Dr~ #7304 , Oakton, VA
22124.Tel: 703·255-32l8. Fax: 703·25S-3718.
E-Mail: ongkt88@erols.com

WANTED: MIUTARY apaciton. res is.
ton, tr.lflsinor5. diodes. ICs. semi's, elC.
Please faxIE·Ma~ excess lists & RFQs 818­
769·1002 fall 818-769-1084.
electlTlatind@earthlinlulet & http://www,
militarycomponents.com,

WANTED: FOR hluorical n\U$etJm, pre­
1980 microc:ompoters. magazines, and sales
llteru ure. Floyd. VA 2.f09f.{l14 1 (S.o4Q.76J­
33 11/5-40-382.2935).

unday 8am-2pm

Jan 28th
REE Admission & Parking

Shop 100's of Sellers

in ACP's Giant Parking Lot !!!
Adv.nced compute r P roduct •• In c .-- ~

•

Be a
Seller
...for
your
space
Call
Julie

•

•:
•••

,

.,""'''',,,
J
"

HOURS:

Mond;jl)' • Fr iday 8 :30 ·6:00

h l urday 8:30-5:00

• COAX* RELAYS
• HAR DWARE* CAPACITORS* PA NEL METERS
• CIRCUIT BOARDS
• INTEGRATED CIRCUIT S

Self -Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

PARTS & SURPLUS. INC.

ORLANDO, FLORIDA

loc ated At The Inters e c tion 0 1 1·4
And Fairbank s Avenlle.

* WIRE
• SWITCHES* AESISTORS
• TRANSISTORS
* TRANSFORMERS* TEST EQUIPME NT* HI-CAD BATTERIES

***** ••••
We Buy Surplus

Electronic Parts ­
FAX your Jist.

www.skyc.aftsu.plus.com

FAX 407/647·4831

PH 4071628·5834

P.O. BOX 536186

ORLANDO, FLA. 32853-8186

When visitinu Disney World And Sea World.. .
Come To The World Of Electronic Surplus!

SKYCRAFT

N EW SURVIVAL COHHUNICAn QNS
BOOK. How to build complete home com·
munications syseems. Covers all needs:
shortwave radio. amateur radio. ceaens
band , scanners. federal, weather, alternate
news, satellite radio. equipment sources.
How to build and use alternate emergency
power sources.solar.generators.backup bar­
teries. 200 pages. $24 Fast delivery Priority
Mail. Me or Visa. Call Universal Electronics
1..000.-2..1-81 71.

BIG PROFITS - Rent antenna sites to
paging. cellular. & PCS providers. Over lOOK
sites needed. Book shows you hew to
build.marltet.& operate an antenna site_
325 pages. $25pp. MCNisa.
http://Antennasites@hypermart.net or I·
en-8T1..()(HO.

WANTED: MIUTARY capacitors. resis·
tors. transistors. diodes. 1Cs. semi's, etc.
Please faxIE·Mail excess lists & RfQs 8 18­
769. 1002 fax 81 8-769·1084.
eleamatind@earthllnk.net & http://_ .
milia.rycomponenu.com

WANTED: MIUTARY capacitof"S, resis·
tors, transistors. diodes. ICs, semi's. ese.
Please faxIE·Ma il excess lists & RfQs 8 1B­
769. 1002 fax 818-769-1084.
electmatind@earthlink.nec & htlf':l/www.
miliarycomponents.com

HI-TECH SURVIVAL: 150+ books. 50ft.
ware. special proj~ electronics. comput·
ers , intemet. phones, security. CON­
SUMERTRONICS, PO Box 2]097.
Albuquerque, NM 87 192. 505·]21·10]".
www.tse-global.com

BASIC STAMP 2 Uli m :Mlnside the BASIC
Sramp 11M tells how the PBASIC interpreter
works. how code is stored in EEPROM, how
to optimize code for space and speed. 160
pages, SO illus trations, many examples. See
http://members.aol.com/stamp2book Send
$29.95 check or money order (US funds) to
Brian Forbes, PMB 326. 19672 Stevens Creek
Boulevard, Cupertino. CA 95014·2-465.

Sell Nuts & Volts In your storel
Contact us for complete details.

phone 909-37 1·8497
fax 909·37 1.)052

E-Mail djstributors@nutsvo l~ .com

WANTED: MIUTARY c:apacitors. res is·
tors, transistors, diodes, ICs. semi's. eee.
Please fax/E .Mail excess lists & RFQs 81(l..
769·1002 fax 8 18-769· 108" .
eleamatind@earthlink.net & http://www.
milirarycomponents.com

ATMEL 89CXXXX programmer, IBM
parallel port, C++ source code. schematics.
$250 + SlH. http://members.ao l.com/
HawaiianComputer

~

: .'

. J' ) ~
~~...-.:.~ :
'Jf~ . ! '~ 1.

CARL'S ELECTRONICS. Over 200
electronic plans and kits, including the latest
in spy and surveillance gadgets. Visit us at
www.electronickits.co m

PROGRAM Pies In BASIC. Complete
package to get Started includes: PkBasic
compiler. EPIC programmer, cable.
batteries , PICI6F81. $159.95 .
www.elproducts.com

: I I
I I I I I

Speclallslln HQwl1!U-Packard, IU!mIllI.lnd many mDIlIIII..llcmrers.

Test llIul mem COnnecdon Is looking to purchase JUur elC8SS DruadollltUlze
electronic test and measuremeDtequip eatWe buv the la,. st varietY 01

electronic tllSt equllll1lllnt la the IndUSbY.

PIC & ATMEL PROGRAMMERS
from $ 15.95 and $29.95! Visit www.electrOn
icsillcom for complete details. Amazon
Electronics, Inc.Toll free 1·888-5"9-37"9.
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Online Bookstore Now Open at
www.nutsvolts.com

Subscriber Discounts

MANUALS­
SCHEMATICS WANTED

WANTED: FORTektronix 3002 logic ana·
lyzer. manuals or copies for J2GPX and
30DSM modules, and softw1.re for rnain_
f~me and modules, especially boot floppy.
Chuck Forge, 20 1 fremont Ave.,los Altos,
CA 9-402-4; 650-9-4 I-308-4.

•

+ # 01Relills
Black I Color

7
7

6

6
1200, 1500 14
•C5000 60

14
20--
12
15
20

1440. 640 20

ley4C 10
31 15

9C 15
22

MAKE YOUR OWN PCB IRON-ON
TRA N SFERS for pennies apiece using a
standard copy machine and materials avail­
able ilt ANY office supply store. Just iron
and etch .For complete details on this proven
method PLUS Step-by-step instructions on
making your own PCBs, send $5 cash.check..
or money order to Care Indusuies, Pa Box
5SO, Calhoun, GA 30703-0550. US orders

~",

- - - - -

(Call lor OlhersNol L1sled!)

HP 500 Seres 400, Off<ejel 300, 350, Fax
HI'600 Seres, Offkejet 500, 570, 6OOc:--
HP 82OC, 855C, 87OC, l000c, 1l5OC, Ccper 120, 210
HP_Z2OC,722C,1 12C, 88OC, 89OC, 895C 112OC, 117OC_
.Canon B~lO, 209, 210, 240, 250 Apple SWri ter

Can""BjC·4QO<Ls.."'LC2500, C3OOO,C3500
~~BJC:6000,-:-:::-:-;

.Cman 8.K:·6OO, 610, 620_AppleSWrited',a

.EP'OO StyIu. CaIoo-, CaIoo- Pro, Pre Xl__
Ep,o,,-Sty~Colodl, lis, 1$Xl1Blod1__
Ep,oo StyIu. CaIoo- 500, 200 -,-,-,---,-,-,--,-,-_
Ep,oo Stylus CaIoo- ~400, 600, BOO, 850, Phota
Lexm",kJPJOQO, 1020, ]100, Exec.lel fI, fie, Mad
t.xmcrk .IetPr;",,, 3200, 5700, 5000, ZII, Z
Icc-_Comp~q JJ700. JJ900L~er9x XJ~C. ) (J
Xerox Home Center 45OC. XJ6C Inkjet

r--Prinl er

SAVE 30 • 50% on New Compatible Cartridges
New Quanfify Cartridge Pricing!

TEST EQUIPMENT kits. If you liked
Heathklt,you wi ll loveTechoology Systems, '"
Prospect PI~Torrington, CT 06790.

Tired of Expensive Inkjet Cartridges?

Save 90% on Inkjet Inks!

FPGA PROTOTYPING lOts; l owest
cos t, easies t to use. Altera,Atrnel. Xilinx kit
now with 200,000 gates (!) and free design
software! www.BurchED.com.au

CARL'S ELECTRONICS. Over 200
electronic plans and kits, Including the latest
in spy and surveillance gadgets. Visit us at
_ .electronickits.CQm

ELECTRO N IC KITS. Amplifier, lntemee
broadcaster, fiber optic, transmitters, radio,
security, voice changer. Check our website
for monthly specials. call J.Tron 1-888-595­
8766,www~-uon.com

MOTOR CONTROUERS, P'lNM, 12V,
H V, 35A. many features from $-40
plus S&H. Info; 570· 735·5053. Details ;
http;//divelec.tripod.com Toll free orden
(only) l-8n-679· I865.

RO BOTS WAN TED; Dead or alive,
whole or parts. Marvin (Iowa Pr"Klsion),
Gemini, RoPet. Hubot. RBSX, Newton
SynPet. Ccrnrc'lct, ElAMI, ITSABOX,
HeathKit (HERO JR, I,2000,or Ann Trainer),
Androbots (TOPa, BOB, Fred, and
Androman), Rhino. Maxx Steele, Omnibots.
etc. Also looking fo r robot prototypes.
options. and literawre, wi" pay cash. Please
E-Mai l rdoerr@bizserve.com Call S lo-m ­
1313 or write to; Roben Doerr, 26308
Cubbemess, St. Cbir Shol'l!5, MI -48081 .

ARobot KIT from Arrick Robotics uses
the BASIC Stamp II. Quality metal construc­
tion. Easy to assemble VKl very expandable.
$235. hap;/'-.robotics.comlarobot

GEARHEAD MOTORS. 2-4V, 35 RPM.
Manufacturer rated 900 pounds. $1 0
plus S&H. Info; 570·735-5053 Decails:
http://divelec.tripod.com Toll free orden
(only) l -8n -679-1 865.

CARL'S ELECTRONICS. Over 200
electronic plans VKl ues. Including the lateSt
In $p)' and surveil~nce gadgets. Visit us at
_ .electroolck.iu.com

ROBOT BOOKS.COM visit our web
site for reviews of robotics books,plus robot
kits, toys, movies, and magazines!
_ .robotbooks.com

COLOR Cartridge 1
QIy_1 /3 /6+_ 1

$IL95 1 10,16 / 9,80 ,
$1t95 / 10,16 /9 ,80

$4,50 / 3,83 1 3,69
$4,95 / 4,21 / 4.06

$14,95 U 2,71 / 12,26 1
$14,95j ~1 2.7 1 / 12,261
$H,95 /J2,ZI LL2,26 I
$14,95 /12.71 / 12,26
$14,95 / 12.71 /12,26
$15,95 1 13,56 / 13,08.- - -,

Qualitt Inks for:
HP • Epson • Lexmark
Canon • Apple • DEC

Call or see us online!
Monday · Friday

7:30· 4:30 PST 10:30· 7:30 EST

• BULK Inks, Belin Accessories
• Glossy card stock a Coated Paper
• :l • ~ Day Shipping

Inkjef ~
S_hw.st ~

I--_~ -,Prinl e r BLACK Cartridge
(CALL FOR OTHERS NOT_L1STEO_I! ) _ ~ _QIy J 1 3 / 6 +

Conan B.K:-4000/SOOO/ 200('-See..s C2500, C3000 $~,<I5j~,2LL4,06_
1-::-_C3500, CSOOO, C5500_AppIe Sty\eWrit",_2400, 2500 $4 ~95L4,21 /_4,06
Cman B.K:-6OO, 610, 620 Apple Sty\eWrit", Pre 1gecl $4,50 1 3,83 / 3.69

I-::-_ H;-Capooty_Cman B.K:-6OO, 610,6 20 05cc Blkll2ccdrl $4,95j 4,21 /4,06
Cmao B.K:-70, ax:-80_13 packBiackD pack CaIoo-J $9,95L8,46L8,16
Ep,ooStylusCaloo-.CoIor!"a, PraXL ~ $ 1O ,5O~ 1 8,93 1 8,61
Ei>so<LSJylus CoiarJUI" 200 $lO,9~1~3L L§,98
Ep,oo Stylus Caloo-~ 400, 500, 600, BOO, 850,1520, Pbctc _$10,95 1..9,3~1 J 8,98
Ep,oo Styk.CaIoo-_MO, 640, 660, 670, 740,760, 860, 1160

1

. $ 1O.95~U , 31j 8,98
E"sanSl)'iusColorJ'lx>ta75O, 900.1200 $ 10,~5.J 9,3U 8 ,98--.,:;:;:;:;:;:;:;::;r.

,.,

~
"",~ l lt:~ t

. ..... _ .f"
" .... , - II

T H E FIRST adaptable bot base for large
scale experimentS! BO B, the platform from
Tekwild Robotics is venatile and extremely
powerful. Visit our website for co mplete
specs! $379. 51 2-#-4-8611.
_ .tekwild.com

RUNNING LIGHTS KIT. Ideal fOf"
Christmas decorations etc .S LEOs switch on
In to push button selectable patterns. 8
speed levels for a total of 80 combinations.
Includes PCB, parts VKllnstructions. $ 15.95
... $-4.95 shipping. Can operate light bulbs
with 8x TRIACs ($6 extra). Amazon
Electronics, tel 1-888-5-49-37-49. l ou of
othel" producu._.electroniCS In.com

PLANS - KITS ­
SCHEMATICS

100+ ELECTRONIC PROJECTS. Secure
WEB ordering @ www.mateo publish
ing.comlplans l .htm or send $1 (rdundable)
for catalog. MATCO-SA. PCB 509,Roseville,
MI -48066-0S09.
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And much more - too much to list here!

www.confidentialcommunications.com

Catalogues $5.00

Room Transmitters. •. . . from $30.00

Telephone Transmitters . from $29.00
UHF Pen Transmitters • .. . .. $299.00
Crystal-Controlled

Transmitters from $75.00
UHF Telephone Transm itter

& Receiver & Recorde r .• . $299.00

SURVEILlANCE

Do You Repair Electronics;'
For only S -.95 l/ 111011111. y OIl '/I receive a wealth cfinformution:

To access Repaowortd. direct your internet browser /Q JUlp://www. repairworldcom

Electronix Corp. 1 Herald Sq . Fairborn, OH 45324 (937) 878-9878

RepairWorld.com

Repair data for T\I, VCR, monitor, audio, camcorder, & more.

Over 100,000 constantly updated problem/solutions plus...
• TechsChat live chat room. - ULlFCC number lookup.
• Private user discussion forums. • Hot tips bulletin board.
• Automated email list server. • Manufacturer information.

FASTER THAN MOTOROLA
Two-way radio~amming eq~ment80a/900MHz. Stop illegal sur-
venrarce. Pager ammers 900 Hz. Stop pagers from going off during
school o r church service. Cellular phone ~mmers. S top cellulars fro m
l Oing off during school or church service. P 5 jamming, pes phones.

ojackJteletracklboomerang. Step illegallracinglanli·surveillance.
Cordless phone jammers 49MHzJ900MHz • Radar jammers Xband • Nextel
jammers · Car alarm jammer · CB radio lammer « Garage door jammer · RC
radio jammers . AMIFM radio . HFNHFIUHF radios · 1/8000MHz jamming
equipment.

This equipment is designed for anti-surveillance customers:
embassies, schools, churches, governments, law enforcement.

IFYOU DON1 SEE WHATYOU WANT,WE WILL BUILD ITFOR YOU!!
We sell only to specific o,~nizations or for export. Anyone imp'kjng iflega!
activity will be denied assistance and will be reported to law en rcement.

JamRF • 954-561-8128 or www.jamrf.com

HUDSON ELECTRONICS

No intention 10 defraud

EXPERT WANTED to design unUiuOlI
computer for web access. 626-3SQ.1302.

BUSINESS
OPPORTUNITIES

WANTED: WESTERN Electric, RCA,
Mcintosh. Marana. jBL, EV, Altec. tubes.
amplifiers. speakers. etc. Maury 713·n8­
4313,fax 713-723-130 I.

WANTED: TUBES. radios. transmitters,
receivers. gyros. bear ings. connectors. rebys,
lamps, synchros. Hyness Company, 709B
Delair Road, MonroeTwp~ NJ OBB3 I. Phone:
609-395-1116. FAX 609-395·11 17.

WANTED: MIUTARY OIpacitors. resis­
tors. tr.Insistors , diodes. ICs. semi's, etc .
Please hxJE·Mail excess lists & RFQs 818­
769-1002 fax 818-769-1081.
eJectmatind@earth link.net & httpJIwww.
militarycomponents.com

WANTED: X-BAND radar equipment.
Military. civilian, working or not, parts.THs.
etc. Box 10215, Pittsburgh. PA 15232.

MAGICIAN IS Olvaibble to solve your RF
problem. I will teach you in my laboratory
how to do It. Young engineers and techni­
cians are wekcme. SMT prototyping up to
3GHz for customers. Minaret Radio, John
Horvath ph: 909-9-13-3676.

CABLE BOXES!
Guaranteed Lowest Prices

7 Days · 9 am-9 pm EST

RETAIL SALES
WELCOME!

*** ATTENTION ***
DISTRIBUTORS! !

CALL TOLL FREE (877) 449-3737

CASH PAID FOR ICs. Milia ry or com­
mercial integrated circuits, transistors,
diodes. any semiconductors. EUCTRON·
Ie ~URPLUS. INC.. 5363 Broadway.
Cleveland.OH +4127. 216-44 I-8SOO or fax
216M 1-8503, sin<:e 1916. _.elec;tronic
surplus.com

WANTED: MIUTARY capacite,.,. O:$is­
tors. transistors, diodes, ICs, semi's, etc .
Please faxlE-Mail excess lists & RFQs 818­
769_1002 fax 818·769·10&1.
electmatind@earth link.net & http://_.
militarycomponents.com

MISCELLANEOUS
ELECTRONICS

WANTED

GENERAL INSTRUMENT. SCIENTIFIC ATLANTA '
PIONEER. ZENITH· lOCOM All Genuine, unmodified

WANTED: BALANCING machines &
vibration analyzing equipment manufaclUred
by the follOWing: 5pectn l DynOlmics,
HolmOlnn. Bentley Nevada, Schenck.. IRD
Mechanalysis, Gishott. Contact Mike P.trk at
E.T. Balancing. 12823 Athens Way. Los
Angeles.CA 90061 .3 10-5l8-97J8.FAX: 310­
538-8273.

DEC EQUIPMENT WANTED!!! We
are buying DEC systems, boards. terminals.
drives and peripherals.Also Scientific Micro
Sys tems (SMS), DSD, Datability. Dilog. other
DEC compatibles. and Computer O utpUt
Microfilm (CO M) units. Please all for a
quote or fax us your equipment list.We buy.
sell, and trade . KEYWAYS, INC.. 937.
847-2300 OR fax 937-847-2350.

TUBES: BUY,sell.SASEfor lin AD. Selling
sockets. saveirs. amphenol , C inch.Jones
plugs, sockets. HV ceramics. Wanted: 9-pin
mini plug. phenolic. like bottom end of a
12AT7 tube. Any quantity. Typetronics. Box
8873. Ft. Lauderdale, FL ]3] 10-8873. 951.
583-1 340, FAX 95-1-583-Om. Fred Schmidt
N4TT.

NUCLIEAR ELECTRONICS (NIH,
CAMAC). PMTs. optics. high vacuum. and
high volQ8e components and equipment.
Guaranteed quality at reasonable co st. O E
Technologies. Box 703. La Madera, NM
87539. Ph:505-583-2482. Fax:505-583-9190.
E-Mail: oetech@newmexico.com hu p:1I
www.cetech.ccm

fREE FLYER on DBS, cable Tv. phones.
credit cards, schematics. health items. Bill I.
800-879 .9657.

SAVE I S% ON EXTENSION CORDS.
SPECIAL PRICING - WHILE SUPPliES
LAST. 1213, 11/3, AND 16IJ power cords
wfmale and female ends. Various colors in
lengths of 25 ft.. 50 It.. and 100 It. Please a ll
fo r details.ANAH EIMWIRE PRODUCTS, 1­
800-626-7540. or FAX 711-563-8309.

ANAHEIM WIRE PRODUCTS. DIS­
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. Items available
from our stock Hook up wire. Automotive
primary wire. GXL, SXL. Plenum cable.Teflon
wire. Multi-condUCl:or cable. Irradiated pvc,
SO -CO RD. Mil-Spec wire. Build ing wire,
Welding OIbJe.Ba.nery cable,Telephone wire ,
Shrink tubing, Cable ties. ConneCtors. Wire
cut & strip to specs. If in terested. please all
1-800·616-7140, FAX: 714-563-8309.
Visa/Me /Amex. SEE US ON THE INTER·
NET: hnp:II_.anaheimwire.com OR E·
Mail: info@anaheimwlre.com

MISCELLANEOUS
ELECTRONICS FOR

SALE
HARD-TO-fi nd parts: big screen screens.
keypads. picture wbes , f1ybacks . tuners. CRT
sockets. & modules for all TVs. ~78-2n­

6561. Scarborough lV. 1422 Old River Road.
Ean Dublin, GA"]1027.

SOLAR.POWERED FAN HAT.
Baseball type hal with sclar powered fan.
Great for sports fans,golfers,ete.AV<lllable in
red or blue.$ 19 plus $2.00 shipping. CA res-
idents add 7.75% sales ax.
Visa/MC/DisdAmex OK. H.T. Orr
Comp uter Supplies. 2~9 Juanita WOlY.
Placentia. CA 92670. 7 1~-528-9822. 1-800-
3"-2023, FAX 711-993-6216. ~

HIGH QUAUTY TOOU AND
STAINLESS STEEL HARDWARE.
European and American screw­
dnvers, nutdrlven, pliers, hex­
keys, balldrlvers, and morel
Wlha, Bondhus. and Knlpex.
Stainless cap screws, machine
screws, nuts, washers, U-bolts,
and eyes. Free ea.talog. Robert
Mink Import-EXport, Box 64J7V,
Fair Haven, NJ 07704. Telephone
or fax 7J1-718-8J88. E-Mail:
wltY@compuserve.com
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CIRCUIT BOARDS for projecu. proto­
types , short runs. from your artWOl'k.. low
rates, Adas Clrcuiu 70+735-]9-4] .
_ .pcbacbs ,com

WELD ALUMINUM WITH
PROPANE! EZ.INEXPENSlVE, STRONG.
DETAlLS:WEEKS.]6 CAROUNA ST..TAY­
l ORS, SC 29687. 1-800-.s47-WELD(9]Sl)
FAX 864-2+4-6]49. http://www.durafix.com

(E)EPROM PROGRAMMING done
quickly and economically, One day tum
around typical Simple copy $] per device.
Also prototypin&, design, and Con5Ulting ser­
vices available. Call or send SASE to: Luzer
Electronics, 402J North
Bayberry. Wichita. KS 07220.
110-687-2127. FAX 110-087­
1101.

SOLOER·TABBEO ?j;"';;~""-,
CAT" NMH· 110T a
$1 Z2 "''''0"",::.",,::,.::'''"0:-. '''''''0''",::."',::,."'',,'-'

each 800+ $1 .00 each

Low, Low Price
Color CCD Video Camera

REGULAR-FLAT TOPnu:....=?
CAT" NMH-110 l:&I/.!.- ---!!-J

$15..0. 40pc s s us • 120pcs $1 ,00
eac h SOOpcs 85e each

PanasoniC' HHR·11AAO
1.2 Volt. 1100 mAh "lLaH op' lacIlargeal>le AA
cells. These cells are designed 101 use in
bal1ery packs; lhey do noIllave lhel .aised
burton found on mosl replaceable battenea.
0.55- diamelaf X 1,gs'lOng. l alge QUllnlJly
availabla, Two styles

Special Quantity Purchase
Nicke/~MetalHydride
AA "Flal·Top" Cells

Sharp' YH·7SSO. New,
NTSC, color CCO vIdeO
camera looal lo.
surveillance 0' video
confe.enctng Z" dill r
3 .35-long Adjuslabkl
labllHop sieoo. 6' cable
wrttl RCAplug 101 video arld
2.5mm 10 coaxplUg lor POIfo'(l'.
operates on 45 - 7 VDC 0 1 Wan (Po'Ml'
supply not 'nclodedj. seetures: 512 x 492
p'xels. 300 line reSOlu1ion. 20 lux min. illumi·
nalion. Auto whole balance , F2 2 lens , 3.8
mm local length. Manually adJuslable locus
from 30mm 10 irlllr'llly. CAT" VC-250

120 or more 540.00 ea. I s43Z2
each

FOI pawe. supply we suggest our regula led
57 Vdc 0 700 ma supply. Needs plug
'e-placemenr 10 male wWh camefa, Appfoprlllle
OOI'V>llctOf and in!llruc\l<lf'l3 a,e included

CAT # p5--sn $5.50 each
20 or more $5.00 each

10 for 56,50 each
100 for $5.00 each

o N

cs
IT

Swivel Clip

A

16 Character X 2 Line
LCD wilh Backli nt::..;.;....-'.

USB Cable

Plugs 1010 ca.
cigarene IIghre. '
or accessory socket
Inlelhgenl swilching circuil
lecognizes a lull blI11ery and
i1ulomallClllly s.....lc/'les 10
s lilnooy mode, W,II not overcharge
bel1(l ry eer all N,.Q:l and N,·Mh bel1enes.
Charges standa n:1600 mAH blI11ery in less
lhan 1 hour. LED C!'Ialg,ng ,ndicalor.
Short circu'l pror&ctiOn.

FOr Nokja51 oo /61oo~ 495sen" Cell Phones $ _
CAT " NOK-l each

For MOlorola
Star-Tae Cell Phone, ~
CAT # MT·1 -

Small knob anaceee to back ol
cen pI100e VofIICh then slides
inlO5Pl109 d ip Allows you 10
d ip phone 10 bell o, Wso'
cores .....lh two knobs; one l'IS
Nokia 5'00' 6 100 phorles, lhe
0It>e. has dovb!e·S/dIed tape 10. allachrnenl
10 any cell phone or other device, 25.Q
CAT" SLP-l $ each

I Cell Phone Car Chargers I

Daewoo II' 162161·5·VSO
5 x 7 cotformat. 2.56- r 0 .54"
VieWIng area 3 15- x 1.41"

module size . LED bacl<hghl.
Inch.odes hook"'IJP/spoc sneer
CAT #I LCD-53

$7~h

1_-----:_1

WANnD: MIUTARY capacitors, resis­
tors. transeecrs, diodes, 1Cs. semi's. etc.
Please bxfE-Mail excess lists & RFQs 8 18­
769-1002 fax 818-769- 1084.
e lecunatind@earthlink.net & http://www,
milia rycomponenu .com

PRINTED CIRCUIT design by prefes­
sioml with 30+ years: conventional, multilay.
er, downhole, rifle line , Prototype and pre­
duction h bricatlon . Reverse engineer exist­
ing 2-layer board, Toll free 877-236­
322]. www.cin:u it-appl ied-teeh.com

I

R

:),~7,'f-:::7'--=~QUA LITY Parts
_ FAST Shipp ing

DISCOUNT
Pricing

r

10 for $9.25 each
100 lor 58.50 each

Ro

6 RPM Gear Motor

c

ALL
ELE

Phone Line
Privacy Protector

oee E!ecl'Ofl~ • MP· 7oo
Protects modem, lar and
VOICe lransm,ssions kom
IOlerluPlion,P' (lvenls eaves­
dropp,ng of phone ccoverseteos
The nrst devICe 10 a!lSIfo'(l ' Of eccess 11"1"
line secures lha ',ne. All 01 the etters a'e
oonl9d acce ss unnrtbe Iol'St OOVlCe hangs ·up.
Easy to use . rnsiens In secorcs between
pllOOe line and walllllcll. Nole : You need
ere unil lor eaetlll\slrument shanng a line,
C AT # TLM-20

10 for $12.50$15..Q - roo teesso.oe
each

12 VDC 2.5 Amp
Switching Power Supply

MoIon ~ CHM· \205·5
Powerl '" 12 v ee. 6 RPM goa.·
head mol0f Gearbox IS 3- x
2.75" x 0.83-. Deve molor
and snail a re bolh on lhe

same side 01 the gealbor lf~~~
Shall is 3.3" long. Top 01 'l
Shall rs 0 3T SQUill!, Base ~
»o.s-ce Molordfaws 13QmA I

at \2 vee, no load Molor prctecrec

by removable neoer ccvee $12llll
CAT # DCM·164 each

. 1000
$ eac h

COMPUTER SAVVYl Pro¥ide data han_
dling service for govemment contractors.
Restructuring created CKJuandi"l oppof"Ul­
nity. Information and application $25. CO­
ROM listifll over 170,000 &Q'iemment con­
tractors $18. Miltech. Box 7NY, Fairland. IN
46126.

TECHNICIAN WANTED for audio
te lephone conferencing. Tech wanted to
design telephone conferencing unit. Leeated
in El Monte, CA Contact Larry at 909-688­
6467.

DO YOU have a good lclea you can 't affo rd
to devetop! App ly for govemment funding.
Guidelines and POCs: 358 pps. $69.00.
Miltech, Box 7NY. Fairland, IN 46 126.

Online Store
Now Onllnel

COUNTER-SURVEllLANCE=S2S0
HRl Electron iC eavesdropping is unbeliev­
ably Widespread! Are you sure you're nfef
Learn how others (without prior experi­
ence) earn $250 HR in the h scinating field
of COUNTER-SURVEIlLANCE! For FREE
cata log call: 1-80 0-712-5 0 00.
HTIF'-jf\NWIN5PY·ClTY.COM

~ website News
•••••••

WANTED: MIUTARY capacitors. rests­
ecrs, tramistorS, diodes. lu, semi's , etc.
Pleue bxIE-Mail excess Iisn & RFQs 818·
769- 1002 flU( 818-769- 1084,
elecunatind@earthlink.net & http://www,
milimrycomponenu.com

,
••

•••••••••••••••
Yeah. Ihars neh" Now YOUcan :•
order your electronics books :•
from the Nuts & VOlts •
Bookstore online. tast monrn,
we PrOmised II, and as 01
November 2nd, me store Is
oPen for business. We now
offer manY titles published tw
McGraw Hill and will be addlne
more ruulany. You can also
buy back Issues 01 Nuts &
Volts. And. II YOu're a paid sub-

• scriber. you'lI set a 10%dis·
count off any book titles YOU
order.

••••••••••••••• ••••• •••• ••••• ••••••••••

,
••••••••

NO MI NIMUM ORDER ' ,1\,11o,ojers CAn Be C1woed 10 V'5I. Ma5l~ . """'encan Eopte'SS or o.scovON • Clled<s a'ld Money 0f'defS Acap!ed by Mail •
Oroe<s oew",ed .. "'" SIa'" 01 Gall","", "'us! ndu<le Caldomoll SIale Sales Tao. • NO C O O , SI'opping WId Hardong 55.00 lor !he 48 Con\u'_18' Unoted
SIllIes · AU OTHERS 'J'lCIUdOnQ AIasI<a. Ha...li. PR _ CInada M>!l Pay FuI S/>+ppng • CluamJI,,,s Ur71Jled • PnoH Su!ll«llo CI\8t'Ige \IfIlI'>ouI ncJ>al

ORDER TOLL FREE 1-800-826-5432
Shop ON-LINE www.allelectronics.com

FAX (8 18) 781 -2653 · INFO (81 B) 904-0524

E·MAIL allcorp@allcorp.com

MAIL ORDERS TO:
ALL ELECTRONICS CORP.

P.O. BOX 567. VAN NUYS. CA 9140lH1567

_. - -

. _M~!'{I..J.fItt;IY1iE-'i~~e Purchase EXCESS INVENTORIES... ~~..!!t!:.J!~LI§:.'!~LL_o.Ef~~XQl.!13 _M~L.

w.lIl In 55 on A.."". se",lce Cllrd. teuts & Volts Magaztne/OSu.__ 2000 61
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•: www.nutsvolts.com
•
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by Brian Beard

DESIGNING A
GENERAL­
PURPOSE

PROGRAMMING
SYSTEM

Part 1

o

FIGURE I

PROGRA..... MING=,....-11 MODULE

INES

NES

ogramming-pulse voltages can
om 25V, for some of the
PROMs, to 5V, for some of

ew flash devices. Typically, the
ce on the programming-pulse

e is ±O.25V. Therefore, the
mming-pulse voltage (Vpp)
cover at least 5 to 25 volts

etter than O.25V accuracy.
fully comply with published
programming algorithms,
the device's supply voltage
also has to vary. For exam­
pie, some SV EPROMs are
programmed while powered
at 6.5V, and PIC micrccon­
trollers are verified at the
min and max supply volt­
ages. Typically, the tolerance
on supply voltages is ±O. l V.
Therefore, the lP120 should
be able to power the device
being programmed with
vol tages from 3 to 6.5 volts
with better than.utv accu­
r301. I use the symbol vps
for this voltage smce It is the
Voltage supplied to the
Programming Socket.

Induding address, data,
and control lines, an EPROM
may need 26 digital inter­
face lines for proper pro-
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INTRODUCTION
the same circuitry was dupll-

S ince I started working with cated in every programmer. HOST PC
mkrocontrollers and other That's not surprising since all POWER
prog rammable devices, I've programmers perform similar SUPPlY
collected over a dozen pro. basic funct ions. Those basic RS-232

grammers for use with different functions are: comrnuruca-
chips. I thought about purchasing tion with a host system, gen-
an expensive "universal" program- erating the proqramminq-
mer but found that even they pulse voltage, generating any t5V DC
require software upgrades, or per- unique supply voltage POWERU

sonality modules, for new parts, required by the device, and LP1 20
and socket adapters for various controlling the digital inter-

DIGITAL Lpackages, such as: SO, PLCC, PGA, face to the device. UNREGULATED DC
etc. Plus, while a "universal" pro-
grammer may prog ram a wide vari- DESIGN GOALS
ety of chips, it may not universally •
work with all computers. I decided to build a gen-

Some programmers require an eral-purpose programmer that incor- than via the parallel printer-port. system
ISA or PC! expansion slot, most porated all the basic functions, yet This allows me to use existing termi- Pr
require a particular operating sys- was versatile enough to program nat software - like Procomm or vary fr
tern. As computer design and oper- any part I might ever use in a pro- Hyperterm - to communicate with older E
ating systems change, you may find ject. Since I work with lots of corn- the LP120 rather than writing a the n
your "universal" programmer is use- pvters, I also wanted it to work with unique driver for the printer-port. It toleran
less, not because it can't program Windows PCs, Macs. laptops, and also means the host can be any voltag
the devices, but because it's not desktops; both old and new. , called computer with an RS-232 port and progra
compatible with your new Pc. this design the LP120. terminal software; this makes the should

Then, I started looking at all my The interface with the host PC host interface independent of the with b
programmers and realized much of is via an RS-232 COM·port rather type of computer and operating To

~ " " 0'

o.
~

,
~(

;; rrr *- , Nl {e
~~,,

""
, 1 = 0 . 5 RHP FUSE t••SIH = OPST SWI TCH

N l = 115VAC t£ON POl-£R I I'.OI CATOP

Tl = 2fJN C. T. 1I 2. 8 1'lMPS. ~TEI< 1'"7'-20 Of'> £~

D1 .~ = R£CTI' I£RS. :3 AI"F', 50 "l V
U, ,

C 1 " 33I1l0 o.Fd. 5IlN
v r 0 ~

N

C2 = 220 <.Fd . 29..J
0.,

; ~ C2I'l l " 10<. 1 / 4 W, EL£EDE:R RES ISTOR F
R2 = I OHM, , "
U l = 7El0S. HEATS I No< REQUIRED FIGURE 2
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•DESIGNING It GENERItL-PURPOSE PROGRItMMING S'iSTEM

lP120 CIRCUITRY

power supply for the lP120 is exter­
nal. The power supply I use wi th my
own l P120 is shown in Figure 2.
Originally, it was a +5V supply I built
years ago; I simply added a connec­
tion to the filtered full-wave-rectitied
voltage (Vfw). The voltage at Vfw
should be the RMS value of the
transformer's secondary, or approxi­
mately 14V in this case.

WARNING: BUILDING A
POWER SUPPLY THAT CONNECTS
TO HOUSEHOLD AC CURRENT IS
POTENTIALLY DANGEROUS AND
SHOULD ONLY BE ATIEMPTED
BY KNOWLEDGEABLE AND EXPE·
RIENCED PERSONNEL EXPOSED
AC VOLTAGES ARE A POTENTIAL·
lY lETHAL SHOCK HAZARDI
INCORRECT CONSTRUCTION
TECHNIQUES CAN RESULT IN A
FIRE HAZARD! IF YOU ARE
UNCOMFORTABLE WITH BUILD­
ING YOUR OWN POWER SUPPLY,
DO NOT AnEMPT THIS PRO­
JECTI

Seria l Port & Baud Rate
Selection

The serial port schematic is
shown in Figure 5. The serial con­
nector is a female DB-9 type ,
wired as a DCE device. This mates
directly with the nine-pin DTE con­
nectars found on most IBMs and
compat ibles. The MAX232 (U13)
contains two R5-232 drivers, two
RS·232 receivers, and an on-chip
charge-pump. The charge-pump
uses the five-volt supply to gener­
ate the bipolar voltages needed
by the R5-232 drivers. RTS is
received, buffered, and looped
back. to CTS, so CTS tracks RTS.

Figure 3 shows the functional
blocks on the l P120 circuit board
and how they interconnect.

CPU and Address Decode
The l P120 is an eight-bit micro­

computer system with its own RAM,
EPROM, and I/O. Figure 4 is the
CPU block with the 6803 micro­
processor (U1), address latch (U2),
and address decoder (U6). The
6803 provides a 64K byte-wide
address space, an asynchronous
Serial Communications Interface

(Motorola calls this a SCI instead
of UART), clock oscillator, and a
parallel port; all in one chip. The
E< lock. output of the 6803 (pin
40) is a squareweve at one-fourth
the crystal frequency or
92 t.6kHz. In addition to address
decoding, the PA116R4's registers
are configured to divide the E·
clock by three, producing an
asymmetric pulse-train of
307.2k.Hz at EO. This is impor­
tant because EO is an exact bina­
ry multiple of the standard baud
rates while the crystal frequency
is not.

~c """
~ 7 ,
HCI6 / 3 20 10
16R... 20 10

FIGURE.

POWER SUPPLY

general-purpose programming sys­
tem.

I hate to build a power supply
for every single project, so the main

ua
0 ' Q'
03 =03 03
04 04
03 03
03 03
0 7 ~
ce '"c
cc

7 4HC l6T3
~

0 1 11
02 ra
03 ra
04 ,.
03 , .
03 ,.
0 7 1 7
ce re

LP120 circuit board.
Finally, the programming sock­

et. and any unique ci rcuitry requi red
to program a particular device. are
included on a separate proqram­
ming-module for that device. Figure
1 shows the block diagram for the
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gramming. Therefore. the LP120
should provide at least 26 bidirec­
tiona l digital lines to interface with
the device being programmed.

I prefer to reuse my power sup.
plies, so the primary power supply
was not included as part of the

RN1 .... 7k
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DESIGNING A GENERAL-PURPOSE PROGRAMMING SYSTEM

FIGURE 5
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oeD and DSR are both held in the
ON condition.

Even though the 6803 has an
internal SCI, its programmable baud
rate selection is very limited.
However, the SCI can run at any
baud ra te if a squerewave of eight
times that rate is connected to P22
(pin 10 of the 6803). The
74HCT393. dual four-stage binary
counter (U9), squares up the asym­
metric clock on EO and divides the
frequency to provide a selection of
standard rates. A single jumper on
header JP l can select any rate from
1200 to 19200 baud.

Memory
Figure 6 shows the schematic

for the LP120's memory. The
lP 120's firmware is stored in a
27128 EPROM (U4). The 62256 and
6264 chips (U3 and US, respective­
ly) form 40K of continuous RAM.
The firmware doesn't have the code
to program all the devices the
LP120 is capable of programming. it
only contains the operating system.
test routines, and hooks to lots of
subroutines. To program a specific
device, "driver" software must be
uploaded to the l P120 and execut­
ed out of RAM.

should go to 21.0V. To accomplish
this. the feedback network (R7, R9,
R11 . R13) gain must be
(2.5/255) ' 10' 0.098. The circuit
shown allows Vpp to be set from
4.8 to 25.5 volts in O.lV steps.
which meets the design goats.
Below 4.8V the regulator begins to
cut off and settings are unreliable.

~ oe0' 0'

'" 02

'" 03
OR OR
AS oe
AS ce., 0 '
~

'"....u0"R>3

'"i.
VPP 271213

part of Figure 8. U11 is configured
as a step up/down switching regula­
tor. This configuration allows Vpp to
be above or below the nominal 14V
on Vfw. To meet the design goals.
Vpp must span 5 to 25 volts. I
decided to let one DAC step equal
100 mV of output; for example. if
DACA is set to 210 (D2 hex) Vpp

~ os.. 0 '

'" 02., DO
OR DR
AS DO vee .....AS DO., 0' vm 20 "'" .... 20 "'" ,-e ~ 20 "0'•
• U
..2

~eer

ff ....
-.-

'" ee

"' 0'

'" 02

'" DO

r T ~~7
OR DR
AS DO
AS DO., 0 '

'"'"-.- 0'.
RU
"'2
.>3." ea

I eeeee

•

reference (pin 8) and diode (pins 1,
2) to bias the feedback network
slightly above ground. Without this
bias, the regulators would switch
erratically when the DAC voltage
went to zero; with the bias. the reg­
ulators switch off completely when
the DAC voltage goes to zero.

The vpp regulator is the upper

FIGURE 6

Power Control
Figure 7 shows the power con­

trol circuitry, vee. Vfw, and ground
from the external power supply con­
nect to J1.

Transistor 03 can switch Vcc to
the proqramminq-module where it is
called PMVcc. Circuitry on the pro­
gramming-module should draw no
more than 100 milliamps from
PMVcc.

Transistor 02 can switch Vfw to
the programming-module where it
is called PMVfw. Ci rcuitry on the
proqrarnminq.module should draw
no more than 500 milliamps from
PMvfw.

The MAX522 (U14) is a serial­
input voltage-output dual eight-bit
DAC. The serial interface is handled
by three lines from the parallel port
on the 6803. The output range for
both DAC channels is zero to the
reference voltage on pin 7. The
TL431 (U15) provides a 2.5V refer­
ence for the DAC. The resolution of
the DACs is (2.5V/ 255) " 9.8mV per
count.

vpp & Vps
The DC-to-DC converter circuits

for Vpp and vps are shown in
Figure 8. Both converters are pow­
ered by Vfw and both are controlled
by voltages from the MAX522 dual
eight-bit DAC. The DAC voltages go
to the reference inputs (pin 9) of
the 78540 switching voltage regula­
tors (Ul1 and U12). The 785405 will
change their output voltage to
make the feedback voltage (pin 6)
equal the reference input (pin 9).
Both circuits use the on-chip 1.25V
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DESIGNING A GENERAL-PURPOSE PROGRAMMING SYSTEM
directional control lines, and two
control inputs are all routed to the
programming connector.

Programming Connector
The connections to the pro­

gra mming connector (B) are shown
in Figure 10. J3 is an edge connec­
tor w ith 44 contacts (22 per side) at
0.1 56 inch spacing. The program­
ming module for the specific device
being programmed plugs into J3.

PROGRAMMING MODULES

""
Q2

K0B nP30
40V ' 0

l..::;';"HC14
R23 H<~-30
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LP120 SOFTWARE

All microprocessor-based instru­
ments have software in some form
or another. There are three parts to
the software associated with the
l P120: the host's communication
program, the lP120 f irmware, and
the device driver. As mentioned ear­
tier, the host system must run a
communication program that will do
terminal emulation and ASCII file
t ra nsfer. Most operating systems
include such an application, like
HyperTerminal under Windows.
Many terminal emulation/communi­
cation programs can be found for
free on the Internet. Any of these
programs that will run on your
machine should work since terminal
emulation and ASCII file transfer are
the lowest common denominators
for all communications programs.

The next article in this series
w ill cover the programming module
for mid-range PIC microcontrollers.
This month, I'll just talk about pro­
gramming modules in general. In
addition to the device being pro­
grammed, the programming mod­
ule contains any required circuitry
not provided by the l P120. This
might be: glue logic, a t ransistor
switch cont rolled by the device
being programmed, a level transla­
tor, etc. The device being pro­
grammed should be powered by
vps while the prog ramming pulse
voltage should be supplied by Vpp.
Data, control, and address lines on
the device being programmed
should be connected to the bi-direc­
tional parallel ports from the l P120.

If a particular device doesn't use
all the digital lines or voltages, it is
only connected to those it needs.
Programming modules are small and
can easily be built using wire-wrap.
Many vendors sell 44 contact prug~n

boards that are perfect for the job.

LP120 FIRMWARE

Opening Menu
Whenever the l P120 is turned

on, the firmware operating system
will initialize the hardware and send
an opening menu, like that shown
below, to the host. Menu selections
are made by typing the character in
brackets. Any other character w ill

Vps powers the programming sock­
et and any other circuitry on the
programming module that must
operate at the same voltage.

To meet the design goal of 3 to
6.5 volts, I decided to let one
DAC step equal 30 mV of out­
put. For example, if DAce is set
to 167 (A7 hex), Vps should go
to 5.01V. To accomplish this,
the feedback network (R8, R1 0,
R12) gain must be
(2.5/255)*33 - 0.327. The cir­
cuit shown allows vos to be set
from 1.8 to 7.2 volts in 0.03V
steps. The measured current
capacity is O.5A for Vps<6V and
0.5 - O.72 -(Vps-.6) amps for
Vps>6V.

For an excellent tutorial on
designing with the 78540
switching regulator, see
Motorola application note
AN920.

Parallel I/O
Address and data lines to

the device being programmed
must be steady during any pro­
gramming pulse. This means the
device being programmed can­
not be connected to the address
or data bus of the 6803.
Therefore, parallel ports are used
to set the address and data for
the device being programmed.
Figure 9 shows U7 and US, the
two 6821 parallel interface
adapters (PIAs). The PIAs' four bi­
directional parallel ports, two bi-

matefy taO rnA and. at 5V, approxi­
mately 350 mAo

The v ps regulator is t he lower
part of Figure 8. U12 is configured
as a step-down switching regulator.

-----TOOLBOX EQUATES -----­

scooo *JMP HERE TO TERM INATE DRIVER
SFf6C '* J5R • short software delay
$FF70 *JSR• get Vpp setti ng from user input
$FF74 *J5R - get vps setting from user input
SfF78 *JSR • send hex data as an ASCII Srecord
SFF7C *JSR • send hex data as an ASCII Hex-record
$FF80 *J5R- receive 4 hex values as ASCII characters
$FF84 •JSR • receive 3 hex values as ASCII characters
$FF88 ..JSR • receive 2 hex values as ASCII characters
$FF8C .. JSR • receive 1 hex value as ASCII character
$FF90 .. JSR• send byte (2 hex values) as ASCII characters
$FF94 .. JSR- send word (4 hex values) as ASCII characters
$FF98 " JMP HERE FOR lP120 MAIN MENU
$FF9C .. JSR- convert 16-bit binary to BCD
$FFAO .. JSR - upload an Srecord from host
$FFA4 .. JSR· return address of Srecc rd buffer
$FFA8 .. JSR - upload a Hex.record from host
$FFAC .. JSR • return address of Hex- record buffer
$FFBO *JSR• set Vpp using linear correction
$FFB4 .. JSR- set Vpp without linear correction
$FFB8 .. JSR • set Vps using linear correction
$FFBC *JSR- set vos without linear correction
$FFCO .. JSR • turn off all power to proeramrninq-module
$FfC4 .. JSR - make all PIA ports outputs and zero
$FFC8 *JSR• select data registers on both PIAs
$FFCC ..JSR - select data direction registers on both PIAs
SFFDO *JSR • convert ASCII character to hex nibble
$FFD4 .. JSR • convert byte to two ASCII characters
$FFD8 ..JSR • send message to host
$FFDC * JSR • wait while SCI sends a byte
$FFEO .. JSR - wait while SCI receives a byte
$FFE4 .. JSR • wait while SCI receives a byte then echo it
$FFE8 • JSR - wait for SCI incoming data to end
$FFEC -JSR - long software delay

RESET EQU
DlY_B EQU
GETVPP EQU
GETVPS EQU
DWNMOT EQU
DWNHEX EQU
RX4HEX EQU
RX3HEX EQU
RX2HEX EQU
RX1 HEX EQU
TX2ASC EQU
TX4ASC EQU
EXITMM EQU
BINBCD EQU
UPMOT EQU
ADRMOT EQU
UPHEX EQU
ADRHEX EQU
VPPSET E QU
VPP_NC EQU
VPSSET EQU
VP5_NC EQU
P'v\IROFF EQU
PIAOFF EQU
PIADAT EQU
PIADDR EQU
ASCHEX EQU
HEXA5C EQU
MSGOUT EQU
SClTX EQU
SORX EQU
RXECHO EQU
RXWAIT EQU
DLY_A EQU

The measured current capacity is
non-linear, but can be approximated
by the equation tpp (amps) - -0.263
+O.298"e"(4.8jVpp) ·23" e'(-Vpp).
At 25V. vpp can supply approxi-
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cause the menu screen to be
retransmitted . All inputs to the
lP120 are case sensitive.

lP120 OPENING MENU
IU]pload driver program
PJump to driver at 01 00 hex
(D)isplay system memory
[Tjest static RAM
[Clalibrate Vpp and Vps,

[U)pload driver program
This option is used to upload

the driver for the device you want
to program. Drivers are stored as
ASCII files in the Motorola Srecord
format. The upload is accomplished
via the ASCII file transfer facility of
whatever terminal/communication
program you are using on the host.
After uploading, control should
automat ically transfer to the driver
program and its menu screen
should appear. If the LP 120 OPEN·
ING MENU reappears, use the
[J]ump option to start the driver.

[JJump to driver at 0100 hex
Use this option to transfer con­

trol to 01 00 hex which is the start­
ing address for driver programs.
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FIGURE 9

assembler is available on the lucid
Iechnoloqies website. Writing the
device drivers isn't really that hard
and the assembly language Toolbox
that comes with the LP120 handles
many of the tedious details. In my
experience, the hardest part is find-
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00
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DO
DO
07
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DO
07
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2716·27256 EPROMs. 68705P/R/ U
microcontrollers. 68701 /U4 micro­
computers. and PIC mid-range
microcont rcflets. All the device dri­
vers are written in 6803 assembly
language due to the limited memo­
ry resources. A freeware DOS cross-
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Writing Device Drivers
I have wr itten device drivers for

device driver will present its own
menu. usually with another upload
option for the data to be pro­
grammed into the device.

(D]isplay system memory
This opt ion is induded as a

debugging aid for users who write
their own device driver programs.
Any portion of the l P120 memory
space can be displayed.

DEVICE DRIVER
PROGRAMS

The device driver is a neces­
sary part of the software for pro­
gramming any device. The LP120
firmware alone is not capable of
programming anything. Device
driver programs are transient pro­
grams loaded into the lP120's
RAM. The first step in program­
ming any device is to upload the
device driver for that part. The

[T)est static RAM
This test checks all available

RAM, from 0020 to 9FFF. Each
memory scan writes the same test
byte at every address, then goes
back and reads every address to
confirm the data is correct. The
test byte is incremented with each
new scan. An " ." is printed on
the screen every 256 scans. If an
error is encountered. the test will
halt and the address of the bad
byte will be displayed. The test
may be stopped at any time by
pressing the ESCape key.

[C1alibrate Vpp and Vps
Use this option to calibrate

the DC-to-DC converter circuits.
This calibration trims the gain of
the DC-DC converters so that their
outputs match the voltages called
for by the microprocessor.

Nu ts & Volts MagazinejDcU II II 2000 67
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Congratulations to our
$1,200 Gra nd Prize
Winner for 20oo!

You can be next year's
Grand Prize W nner by
entering our monthly

Designing for Dollars
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FIGURE 10

LP120 CONSTRUa lON

all future versions.
The details of all the Toolbox'

subroutines are explained in the
Developer's Guide which is included
with atl l P120s. It explains what
registers need data pre-loaded
before calling the Toolbox subrou­
tine, what action is taken, what reg­
isters are affected, what conditions
cause error bits to be set, and what
data is returned in which registers.
The descriptions for all the Toolbox
subroutines are too large to reprint
here, so consider this one example.

SUBROUTINE: MSGOUT
PRElOAD: X=starting address

of ASCII character string
ACTIONS: Transmit ASCII char­

acter string via SCI . Special charac­
ters:

A tilde (-) is transmitted as a
cerriaqe-retum line-feed sequence.

A zero (00) byte terminates
the tra nsmission.

REGISTERS: =Changed, B=Not
Changed, X-Changed

ERROR FLAG: None
NOTES: Use this subrout ine to

send messages to the host.

I use MSGOUT to send all multi­
character message data to the host.
load index register X with the
address of the fi rst byte in the mes­
sage then do a JSR MSGOUT.
MSGOUT will send the byte at X,
then X+1, X+2, etc. If the value of
the next byte is 7E hex (a tilde), a
carriage return and line feed are
sent instead. If the value of the next
byte is zero, MSGOUT does a
ReTurn from Subroutine (RTS) .

Assembling and executi ng the
subroutine in Table 1 would result in
this display on the host:

Hi there
world!

Building the lP120 ci rcuit board
shouldn't be any problem for an
experienced kit builder. Deta iled

2: I

PCB

n

n
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subroutines provide a programmer's
Toolbox that can handle most of the
low.level I/O and data conversion
required in any device driver. The
complete list of current Toolbox
equates is shown in the sidebar.

All but two of the Toolbox sub­
routines are used by executing a
Jump to SubRoutine (JSR). The other
two are used with a JuMP (JMP)
instruction and are more properly
thought of as vectors rather than
subroutines. As you'll notice from
Table 1, the Toolbox equates each
occupy four bytes. The code in those
four bytes consists of another JSR
(three bytes) to the actual subroutine
in EPROM, followed by a return from
subroutine instruction (one byte).

This two-level call structure is
used to insure compatibility between
future upgrades to the firmware and
device drivers. If the firmware is
reassembled , changing the absolute
address of subroutine code within
the EPROM, it won't affect device
drivers because the Toolbox equates,
already at fixed absolute addresses,
w ill link to the new locations of the
subroutines. This means device dri­
vers written for one version of the
firmware will continue to work with

•• •• • • •• • • •• • • •• • • •• • • •• • • •• • • •• • • •• • • •• .. •• •• •• ••
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used by the interna l resources on
the 6803; these are I/O port da ta
direction registers, I/O port data,
internal timer control and data. SCI
control and data, e tc. The top 1k of
RAM, scco to 9FFF, isreserved for
system variables and stack. The
f irmware for the LP120 resides in
the 16k of EPROM from ( 000 to
FFFF.

Device drivers should use RAM
from 0020 to DOFF as variable stor­
age and 0100 to geoofor the pro­
gram and data buffer. The start of
executable code should be at 0100.
The output of the freeware assem­
bler is an ASCII file in Motorola S19
format. Each line of this file is an S­
record. The lines with data are 51 ­
records, they begin with the ASCII
symbols "S1.u The last line in the file
is an Ss-reccrd which contains no
data, but can carry the address
where execution is to begin.

6803 Registers
External RAM, 62256
Internal RAM, 6803
External RAM, 62256
External RAM, 6264
Unused
PIA Zero
PIA One
Unused
External EPROM, 27128

Visit Our Online
Forum

On-Line Circuit
Archive

Hundreds of Circuits.
Over 23 Dffferert Topics

1st Yr. Anniversary
** Special *'*

Velleman 's D\lM345DI Multi­
Meter with R5-232, Tef11).

Freq. and PC Software.
$69.95

For complete specs, visit:
\w.'Wdesignnctes.com........~U

jog, and understanding, the pro­
gramming specif ications from differ­
ent chip manufacturers.

LP20 Memory Map
The available RAM is of prime

concern when w riting a device dri­
ver. The memory map for the lP 120
is show n in the table below. All
addresses are in hexadecimal.

0000-001F
002O.Q07F
0080-o0ff
Q1QO.7FFF
8000-9FFF
AOOO·A3FF
A400·A7FF
ABOO·ABFF
ACOo-Bfff
cooorrrr

lP120 Firmw are Toolbox
Part of the development package

that comes with every lP1 20 is an
Although not all of it is avail- assembly language header (indude

able, there are 40k bytes of RAM, file) that contains equates for all the
from 0000 to 9FFF. The first 32 6803 and 6821 registers, and
bytes, 0000 to OO lF, are registers firmware Toolbox subroutines. These
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squarewave on U1 pin 40.
If one of the ICs on the LP120

is exceptionally hot, it may be
installed backwards, have a shorted
data line, or just be a bad chip.
Remove all ICs and run board conti­
nuity checks for all the pins of the
suspect Ie. Be sure the pins connect
to all of the points they should and
nowhere else! If you have some
way of testing the chip do so, and
replace, if necessary.

If the initial screen is a legible
menu, it should indicate a calibra­
tion option. Select the calibration
option. Measure Vpp and vps at
the test points indicated on the
l P120. Adjust Vpp to the voltage
indicated on the screen with trim­
mer R9.

Adjust Vps to the voltage indi­
ca ted on the screen with t rimmer
R1O. Press ESCape when both volt­
ages are correct. Turn power off,
the l P120 is now ready for use.
NV
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3 x 5mm terminal strip
08-95, right angle, P( mount
22/44 edge connector. 0.156"
contact x 0.20· row spacing
Double row jumper header, S x 2
100 uH coil
47 uH coil
3,6864 MHz crystal, H( -1 8 or H(-49
Shorting jumper

Part
lk 3/4· trimmer
3k (orange-black-red-gold)
8.2k (gray-red-red-gold)
33k (orange-orange-orange-gold)
180. Q,5W (brown"9ray·brown"9old)
1.1k (brown-brown- red-qojd)
4,7K (yellow·violet-rec:l"9old)
390 (cranqe-white-btack-qcldl
l OOk (brcwn-black-yellowqod)
820 (gray·red-bl<lck"90Id)
2.2K (red.red.red-qcld)
4,7k, 8-pin SIP, pin 1 common

8 pin
14 pin
16 pin
20 pin
28 pin
40 pin

Ul 1 · pins 5,13,14,15
U12 - pins 5,13,14,15,16
Q2 - emitter

If you don't read Vfw at all
these points, power down the cir­
cuit and carefully check all w iring,
soldering, and component installa­
tion. Do not proceed until you have
corrected the problem.

Remove flower and install all
the ICs. Make certain each chip is in
the correct socket, oriented proper­
ly, and has no pins folded under the
Ie. Attach +5V, Vfw, and ground to
the designated positions on J1.

Further check-out requires com­
munication between the host sys­
tem and the l P120. Connect an RS­
232 cable from the LP1 20 to your
computer's serial port. Start your
host's communications program and
insure it is set for the correct COM
port and baud rate. Confirm jumper
JPl on the l P120 is set for the same
baud rate.

Turn on the power supply and
observe your computer screen. If
the characters on the screen are
gibberish there is probably a baud
rate mismatch. If nothing appears,
there are several potential prob­
lems. Be sure your R5-232 cable is
wired correctly for the LP120. If
possible, check the operation of the
host's serial port. Confirm the set­
tings for the communications pro­
gram are correct. Recheck all the
voltages on the l P120, a shorted

r line may be pulling one of them
down. Check the 6803 clock for
correct operation, a 921 .6 kHz TTL

power supply back on and check for
vfw at the following points:

Reference
R9,R l0
RI1
R12
"3
R14,R24,R25
R1 6.R1 7,R22

"8
" 9
'10
R21
R23
RN1 ,RN2,RN 3

The lP120 kit is available from Lucid Technologies, see the
web site at www.cs.net/ lucidf. Send questions or comments
to tucid@cs.net.

LP120 PARTS LIST

I JP l
, L1
, 12
I YI
1 JPl

QuaD,
2,,
1
3
3
I,
I
I,
3
lliI!m
1 U14
2 U9,UlO
3 U11,U1 2,U13
2 U2,U6
3 U3,U4,U5
3 U1 ,U7,U8
Miscellaneous
I J1
, J2
, J3

properly oriented before soldering
any leads.

Before you solder the connec­
tors (11, J2, J3), give some thought
to how you are going to mount the
board. You can use standoffs as
simple legs at each corner or you
can get fancy and mount both the
board and power supply in a nice
chassis; it 's entirely up to you. If you
do use a closed chassis, you might
want to run wires from the board to
J2 , 13, or both This would allow
you to mount the connectors on the
chassis. Be sure to ground the chas­
sis properly.

LP120 Checkout
With no ICs installed, attach the

common lead of your ohmmeter to
a convenient ground point. Check
continuity at the ground pin of all
the IC sockets. Next, attach ground
and +SV (Vcc) to J1 . Turn on the
power supply and touch the positive
probe of your voltmeter to the Vcc
pin of all the IC sockets. The power
pins for all ICs are shown on the
schematics. If you don't read five
volts at all these points, power
down the circuit and carefully check
all wiring, soldering, and component
installation. Do not proceed until
you have corrected the problem.

Measure the no-load voltage on
vtw at the power supply. Turn the
power supply off and add vtw, the
third connection, to J1. Turn the

"load X immediate. address of message
"send the message
"return from subroutine
*form character data, message text
*form byte data, end of message

Part

lN581 9, 40V Schottky diode
1NS81 8, 30V Schottky diode
T1P30, TQ·220, PNP
2N2907A, To.18 Of T0-92, PNP
l N3904, TO-92, NPN
M CGa03, m icrocomputer
74HCT573, octal transparent latch
62256, 32k ~ 8 CMOS RAM
27128, 16k x 8 EPROM
6264, 8k x 8 CMOS RAM
PAL16R4, address decoder
6821, peripheral interface adapter
74HCT393, dual 4·bit binary counter
74HC14, hex inverter
78S40, switching regulator
MAX232. RS,232 interface
MAX522CPA, dual Bbit DAC
TL43 1ACl P, TQ·92, voltage reference

LDX .MSG'
JSR MSGOUT
RTS
'Hi there-world!
FCB 0

Quan, fWe rence
Semiconductors
2 D1,D2
, D3
2 0 1.02
I 03
I 0 4
I U,
I U2
, U3
I U4
, US
, U6
2 U7,U8
, U9
1 UIO
2 U11.U12
1 U13
1 U14
1 U15

MSG1 FCC

capacitors
2 ( 1,C2 20p disk
1 0 680p
1 ( 4 560p
6 (5,C13-<:17 c. tu disk
4 ( 6,0,(8,(9 l u, 16V radial
1 ( 10 lOu, 16V radial
1 ( 11 l00u, 50V radial
1 (12 100u, 35V radial
1 (18 t u. 50V radial
Resistors (Q.2SW. S% unless noted otherwise)
2 Rl,R2 0.33 ohm (or less), 0.5W
2 R3,R4 47k (ye!low·violet-orange-gold)
2 R5,R6 1k (brown·black·rec:l-gold)
2 R7,R15 3.3k (oranqe-oranqe-red-qcld)
1 R8 3.6k (orange-blue-red-gold)

DESIGNING A GENERAL-PURPOSE PROGRAMMING S'/STEM

assembly instructions are included
with the kit. As with all kits, you
should check the circuit board care­
fully before you start soldering. Hold
the board up to a lamp so that the
light shines through the board. This
backlighting makes it easy to exam­
ine the traces on the near side.
Look for breaks in the traces or
shorts ca used by incomplete etching
of the copper. Pay particular atten­
tion to the areas where the traces
run between the pins of the ICs. If
you have any doubts, use an ohm­
meter to double-check your visual
inspection. Bridge any breaks and
cut any shorts you find. Remember
to cheek both sides of the board.

I recommend organic core sol­
der rather than acid core. Organic
flux can be cleaned with warm
water unlike the strong solvents
required for acid flux. I've seen too
many projects that were never
cleaned just because the acid flux
was hard to get off.

Start by installing the sockets
for the ICs, but don't plug the ICs
into the sockets yet. Next, install the
resistor networks noting the correct
orientation of pin one. Continue by
installing the discrete resistors,
capacitors, crystal, inductors, and
jumper pins. Be su re the electrolytic
capacitors are properly polarized .
before soldering them in place. Now
the transistors and diodes can be
installed. Again, be sure they are

Table 1
HELLO
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2.4 GHz Wireless
Transmitter & Receiver

• MiaO'NaVe 2.3 GHz to 2.5 GHz
• NEW!! 8 Channel Version
• Audio, Video(NTSCt PAL)
• Frequency Development Kit Available

$89·$159
per pair

SWITCHES - LEDs - MOTORS­
SPEAKERS - POWERSUPPLIES ­

CONVERTERS - CHEMICALS - WIRE­
OTHER ElEaRONICPARTS- All types-

All sizes - ronmercalto Spec Grade

!ulI s.zp 1099" Sw"c/I, 10" DIi. . ill' t>w es _ J6C
MIn, Togg~ S...lch. 1/4" Di.J. in low ill' . ~,_.. .lOt
Sul>Mn Togqie s.,.;tt~ , 1/8' 0... M Inw..s J1C
FI.I:rtf' SWlttl>P$, as~ .. 2lH
~ SWIlcM>• .os low os ..•..._, .._ .• ,_ .~... 2<W
"Ushs.,ttonSw~ch. l/ ' " lli.l lQwti 29(
S..p1us Smoll and 1.4.. MolllO"l, os low .. " _.. soc
Mrj Spea krn, as Iow ..._. _ .. . ,_, __,_..._, _ __._ 51.00
l,mnED-Red,Green. Yl'Iklw,as low al. '_" 1St
S<m> lfa _ Red,G~. Veibw. allow'l ,n .. _._ lS4

[PI us quo~ 01\ )'OJt speofit: tED needs

AC-OC Conwmors. 7 oolilllti. l000 mA. __ .. \.4 .00

Ch a m'•• ' •••_ <.8••109
WIRE : H ook_U p , L• .,d . S~ilk•• & Tal . phone

CALL O R FA X FOR QUOT£S
O R CATALOG

PC Boards in Minutes

1. LaserPrint'
2. Press O n"
3. Peel Off
4. Etch

Use Slandard Copper Clad Board
20 Shls 530140 Shts 5501 100 ShlS $100

\'lsaIMCIPOIC ~IMO 54 St H/Fo . eign Add $1

Techniks Inc.
P.O. Box 463 , Ringoes NJ 08551

ph. 908.788.8249 'a ~ 908.788.8837
www.lechn l~ s . com

Visl 0 1,1' E·S IOfe On -lin e'

B.S" x 11" Sills,
• Or PhOIOCOpy
" Us e s l an lia.d
hUI,Isehold i.on

MARLIN P.JONES & ASSOC. INC•
•www.mpJa.com

1-800-652-6733
DECEMBER N.V. SPECIAL

PAGER VIBRATOR
MOTOR

Super small DC motors used in pagers
& cell phones. Off center weight
providesthevibration. Rated:8000 (:ft.....A1
RPM,1.3VDC,75mArunning,max.
PC solder tabs
6mm dia, X 14.4mm long WT: .007
ORDER It 13027-MO

*FREE 15OPG. CATALOG**MONTHLY EMAIL SPECIALS *

~.

~ ".,.........., .
, • - - - ' '::'1 :':'1

secure On-Line Ordering

www.qkits.com
( 311613·544·6333 for free catalog
North American Kit Oiltrtbutor
49 McMichael St.. Kingston, ON

K7M 1M8, CANADA

#1 Source for Electronic Kits
Great selection of Hi·Fi AUDIO Kits,
PSUs, Transmitters. Oscilloscopes,
PICProgrammers. and much more.

Toll Free Order line:
1-888-464-5487, 'Ill"""" _ SG.jpI._

• 2. MHZCPU C(Q willi US8
• F_..~ ... US8
• 18 bII par..... 1.Q

• Elq:la'lCl8IIIe 8Idlkn DoaItlI
• New firmware and acnpc.
.~!rom """'*'"
$59 plus shipping

AC1lveWlre, Inc.
WWW.aeti\lewire inc.com

ph(650)~700 "'(650) 493-2200

New!
AcliveWire™USB

Simple USB Interface
• MOO€l S ('M)OD AND

RESIN) TOEVAlUATE
YOUR PARTS 8EFORE
YOU COMMIT TO
MANUFACTURE A MOlD,

• MOLD DESIGN AND
BUILDING,

• PRODUCTION OF
IN.£CTION MOLDEO
PARTS NO ORDER
TOO SMAU OR TOO
"a• VERY COMPETIYJVE
ON HIGH l.A8OR
PARTS

WI c:en.-o fIjecIj'W'~ on ..,.,..,. Iow P'"8U'9
macNne. b ...uy smaJI MIl or pn>IalypU of pa~. up 10
2 (2, At••"p~ low pOol.
USA Olflc:r. VIoVMKfl. And ElIIIIlL Inc.
Til. (281) 397..s101 , fill. (281)391.mo.
Please __ llfln11 orIIA"'Ilin to:
toWkeIing TKII. SA AIamo 93. 4 Pis<> S... Monicf"
nal. EdD. DOI M.ldco54040 TII. Oll l52Sj 38 l-33!;l .
Fax. 011 (S25) 361-5996. ATTN: VICTOR 1,4. MENDOZA,

Pl EASE W1rlOUl'l WEBSlT'E
WNw.\lANDvMACHV-COM

:==• r-_32b1l~';';' .;.___PCfIIlMoIJ>__

• ' ; xCul,e..,.__._&_
• · _ .. PCfI

• .,....._"'-_ .....0 ..~~·~----opII-plor.-• • .Q H

call Ohio Automation (740) 596 1023
_ .numberone.com

$2.50
lkpc.

$2.75
5OQpc.300Pc.

$3.00

Rebelion-3 125ch. Converter
l 2pC. 50pc. lQOpc.
$50.00 $48.00 $46.00

Globe1tech 1-(800)-582-5116
View Our On·Line Display Catalog at:
_ .gtobahec:bdidrlbuton.com

.Vc.ble TV Remotes
rtIJ)Blow-Out Sale-

We carry all models
lOpe. 5Qpe. 100"".

13.75 $3.50 $3.25

Hi·Tech Survival, Books, Softwa re,
SPECIAL PROJECTS on Electronics,

Computers, Internet, Phones, Energy,
Secuel ty, Finan cial, Medii~

Jobs, Physical Survival. Imollg
Hacking, Unexplained Ph n en .

In business 25+ years !
Hardee Cataloe- $3 US/Canada else 7

rciRCUITBO~RDS
A 'Low·A $01\00
.r.,/~ O\IP;1..0 1

• Next Day Delivery
• z-Sided, plaledJhru
• 0nIer over the In'teh:!''
• Four layer boards

I-..J low as $135

For more ill!ormatiofl log on:

www.pcbexpress.com
\~[(71

l>'<CE 'llG4, *"
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• 430 TV Lines ResolutIOn
• 9-14 VDC OperatIOn
• Infrar~ Sensitr¥e
• SX-aoo has AudIO Output
• A·30C1 cameraEnclosurealso available

MATCO.INC.
""""-".

1-800-719-9605 ' 1-647-619-0852 FAX
E-Mail - info@mat"CO.com

Website - www.mat"CO.com

'pROTOTYPE TO PROOUcnON·
S/SIDEO: S-days. lOPes. $275.00
D/SIDED, S-d3ys. 5 Pes. $300.00
D/SIOED: 5·days, 10 Pes. $350.00
HAYERS: s-deys. 5 Pes. $750.00
' -lAYERS, 7-dal". 10 Pes. $8S0.00
6-lAYERS, S-dal". S Pes. 59S0.00
6-lAYERS: 7-da)'s. l OPes. $1,175.00
(Up to 30 sq. inch each. includes Tooling)

'sERVICES· - Ul Appro""d
SMOBC. LP1 mask & legend

Photoplotting. Electncal Testing
Thru hole/SMT. Gold/Nickd PlaUng

Routing and SCored Pand,lnstaot Quotes

PH: (888) 427·2920. Fax (847) 427·1949
E-Mail: Cir1 920@aoLcom

WWEST COST & FAST DEUYERY

CNL-l 00

$49 $59 $79

, 1JOI_ -.aou._ ""'"" IO • .wclIO
_ ~._..... IU.__C.. : ...•

1295 U Il l i I"
195 _ EM' ·3ID
N ' Ef10Gl t r ,_
6H Jt.hIo S r '00 II
629 ICE '""" MOe,...,~S, ''OF
." ......to- EMP. 2O
. t ' Ef1oGl M,.
J7'~S p 'IOu:
29tEn..." e<,·, " •

2"~" "2O'tN M _ .10

~1\.. ~ ~~.Sood.f!!
CAll ... . 101 II I It••XC

I OU Htool ',p'" WIU"-e ~ I
1M' PI ".", SA-20 Ill: "-e lIIlI~
nt Utool·· • •\ .-;o:~ ~

General Devlle Instruments
s.I.o '16_"3_1655 fat1~""9'"

0.-. o..tr ToI f...-too-76O-3110

EPROMS '~25C

""'"""'"­"""""'3
""",,,.
~

2'1CSI'.
STATle RA'"

Antique RtKJlo'tJ Leading
Monthly MJJgaz/~

Artie les - CI. ..ifieda - Ad, ~ Parts &
ServIce.. Alao: Ham Equip. - Books ­
Telegraph - 40'.. SO', & 60'. RlldIos ­
Early TV- Auction Repom & more._

l 'YNr: 139.49 ($57.95 by t st CI. ..,
&-Month TriAl . " 9.95. Foreign · Write.

A.R.C., P.O. Box 802-G23
Ca rllale, MA01741

Call: 978-371-4)512 - FllX ~ 978-371-71
!!!!web: _ .antlquer8dlo.com

".. .."'"

•• •
·\ JUUU. " ":'"'

....~-....,

~",,",n

_LEU V1DfO CotI..MMA..-._-­....." m_ uplO,_
~_.-.

._-~

''XIO' ••r_-.:n._---..-
Pl' ..-.

CONTROL • MEASURE • INPUT
MODEL 40-$109
• A5-232 .,terlacoo
• 28 ,''''''. digllal 110
• E\oIlllltllllOO.-.pu...
• PW.... OIJlpU'

· nv.. 0l8pper PQI'TO

I

MODEL 100-$279
• 12-/)11 '0()I(H:c AIO • Four """'00 001P<J'"
· nv.. _ ~ . 24 CbgItlU 110

PRAIRIE DIGITAL, INC.
e20 aEVENTEENTltI 8T~ INDUSTRIAL PARK
PRAIRIE DU SAC. WI 535711
TEl.: (lOB) 143 '~'" • FAX: lG081 ll4347 501

Stereo Microscopes
Surface mount MSY, & inspection.

AlIslzea of PC boards & Instruments
Photo & Video adapte,. for many.

New with 5 year wamnty.
Catalog available.

#,~',.-.,

-".- - ..
S«' Wl Technical Ph 6501367-8320

3580 Hayen Ayenue
Redwood City. CA 94Oe3
JlittIe@nelwIunls....

Producible desIgns since 1970
Contract Engineering

Embedded Miertlpr'ol:esso
PCB Layout and Packaging DesJgn
Analog Including RF to 1 GHz
InstrumentatiOn
AID and DlA

Contract ....mbl)'
High-Sp ee ~ Fu~ Sol1ace Moullt
TIwo<ogh-
Tum-key or Kit
Run sizes one ttwough thousands
Tflt and bum-1n available

Biloeotl Corp.
$1»-73$-6827
.25-353-2278

_ .biloc:ol,oom

, ...;_;; GU<tU or llAD ACtO aAJ'TllaES
F - ... Plll(I51Ollltillpei__ lraC1I'IIlOlllJCr: rd­
ermce " IM:e Irolie~~ Sta-iclard
kil: slor l1Vct 1/2 or 1~. userwloct...c..
be COl.1tCted tllt'e bIaery i.'lildy."1ICIl
~........ 2pcllilcb Ind mea5lnS 4-wxs.
1/2-o.l·1/2"H. FD*d enctowte i'It:b:Ied in kit.
c:o..4JIttt I(it Ql'IIy •.••••••••••• •••• • .SS9_'5
All -rbled" bled $79.95

CA I!I lto.1dd 7. M ,*,la. Wt. $LSOInu't4.
fol!Jipl G'dln Idd 2O'Ill.

[,j ~ .,n A&A f.gimii.g ' VI'" ,

2521 W.la Pama f( . AnahMt, CA 92801
(714)952·2114 •FAA: (71 4) '52·3280

CABLE CONVERTS
TV86I3 !WeH TV86I3V1A
TRIVlSON SSOI3 537.9S
VlEW MASTER 2600

125 CHANNEL UNITS
TRJ 86Of3 10 WT $.49.95
TRJ 'lHJI3V1A 10 LOT $59.95
V/MASTER 38OO13V/A

fUSS WAREIIOt iSI:'. DIS
289 SCHENCK ST

N TONAWA.'IIDA NY 14120

800-473-0506
800-488-0525 FAX

71f>..694-6400 716.69]...4]22 FA.X

ElM FOSS@BUFFNET_NET
WEB PAGE: WWW.FOSSW.COM
NO DlSC"UW8EU OWI.YCAB!.E("()lIIVEI.TS

GPS Units from

Commun ications Surplus

Trimble SVeeSi l ·CM3
6 Chin Differenti al Module &

Magnet It. Antenna Y U 5..
Rockwell MicroTracker LP

5 ChIn NMEA Dlffer. ntlal OEM

Module $59.95 .
Can 713·526·8000 Or

l ·ln·I78·IGPS Or Fn 713-522-t30i

EIIII II 0 COlllrll .utplusOtv1 .nlt
or w_.comm.urplu• .c:om

EM FORMULARY

500+ formulas. conversions.
and tables. Electronics.
science, math . Practical.
educational. and easy to use.
Internet Special $19_95 +
tax/ship. Order online, more
info and sample screen at
our web site.

ElECTRO SCIENCE APptlCAnONS
(562) 989·1190
www.esap.com

Smart
Battery
Charger'

-.-



Power Conditioners, Oreec.TLC,

Teal. Sola, various sees ...emai l for lisl

- .
Ib32~JlDO. , $12.50
16>321 EDO. . " . . , $132,00

SOFl.OII 1'(;.100 DIU,.. - I ,S3Il,OO
b&I (&1MB .• • , _.••.•. . . $83,50
IbM~~ ..•.......•.......... ...... , .. $128,00
J2:l6oI , ,.. . . .. •••• S22$,00

CACMEMDEO I(ITS UPGFIAOE
l M8~b PB, 0138 , S;3S,00
l r.tl1 Voloob P.B, PMIum $11,00
1211< Cac/II b P.B,"U , $11 00
5121< CIdIo b P.•. m , $'9,00
2S6I( C«iII~. . . .. . . . 1:15.00

SPECIAL CONTAOU£R
Ar~I~PC $7,00

We s/sQ$fOCI< EPROII$, CPU. UPGRADE KfTS
for other name brand COtrfJ/IMrS BrIdprln/tltS.

VISi/ our websll ll for more dtllBil$ or ordflr by
calling directly /0 our~ froB 1-aOO--Y6-4g(/O

www.lapazelectronlcs.com

La paz Electronics International. Ltd.
PO Box 261095 $an0ieg0.CA92196

Phone (858) 58&-7610 Fu: 1858) 586-1482

STATIC RAM
6 116.s264
62256-62512 , ETC

PROCES S ORS
8 151-8749"87(;51
8255, ETC

ATTENTION:
NEED URGENT\.YCOMPONEN1S1

call1EL: (818) 705-1880
FAll: (818) 705-1881

Below Part #s arB only a few examples
MC68HC705C8A EPROM
PIC16C56 2732
PICl6C622, ETC. 27C04
GAl 22Vl0 27C5 12
GAl16VB. ETC. 27C040 ETC.

FLASH EPROM
29F01Q
29FO<O

"'08028F016 ETC,

".LO_OO.OOO VVALL
T~NSFORNlER:S

~ ,~
3VDC/100MA •••• CX099 •••• $0.75
6VDC/100MA •••• CS039 ···· $ 1.4 5 '
9VDC/100MA •••. CR314 ••·.$1 .45
12VDC/200MA .... CS033 •••• $0.99
13.5VAC/400MA•• CR574 ···· $1 .29
24VDC/SOOMA •••• CR174 •••• $3.40

Min 100Q.rtype - Call for other typelio

SIJlU"LlJS'r1lAl)llIlS
PO Box 276,

A lburg VT 05440
Tel : (0 1) 5 14-739- 9328
Fax: (01 ) 5 14- 3 4 5 -8303

htt :J/vvvvvII. 7 3 ,eo rnIVII-

llOO-2S5-SS4S
Fax: S20-344-8S41

wer
Quality ....

DC Adjuslabll' Power Supp lies
...... ............................................. $50

UPS , 2SUvu to J kva, fUlICl ional a nd
IlOnfuoo.:l iona l e mail ror lisl

8MI, Dranetz, and RPM
r ower Quality MonilOB $750 & up

TIny B0841 module w perlmpoaea up to
308 ehe raelers o n NTSCIPAL vreee or
g e ners tes video e ulome lle lUy. Fe st
2.4-19.2kbps R5-232 serlel Interflee.
S imple 10 control; Uke I prlnler. Many
powerluf eppl~llons:

Home Automat ion - MATV
Video Inspection & Tesling
Surve illance - CCTV - ATV
Remotely Piloted VehIcles
Gaming. Racing - Sports

ProceeslExperiment Monitor
~~Robotics - Electronic Signa

C d D · ™o e esigner
"-lh ~ f1ccd PIC i\-licrn IIW tor Windll\\s
_ II'I 10 ""'te IlASlC Ph"".'"
107 I,IlCfOCI'\lp'l PlCmiaos,Code~'aovanced
IDE leIS you eorro:ole)'Ol6 BASIC "'lUmI <;ode.""
IlfOIJaf'l '101 PlCmicnl ln _ ..y !lepl

.. ,.__ _-- .....
" ~ .0,. , .

• •

~wl PcB8ic PIO~ $289 95
CodeDesqler wl BaiIC I,Iio-o Pro Compiler $199.95
CoGeDes.ogner 8&>l: Stamp Edollon $SUS
VISA · M.. t.. Card · Ama<lClI n E.pres, _OIKoY..
1.ut-l2Ooi570 Of n S-M7·1S38 CS t,llicro sv._

htlp:llwww.codedesigner.com

USB
PLUG AND I' LAY EASY

INST RUME NT DE.ll:IGN PLATFORM
. ·OK YOUR NEXT BIG ID EA

S EE WJlATTlU:

TMIOOO
CAN DO . ·OK YOU

WWW.TMlOOO.COM

Data Design Corporation
Gai thersbu rg, MO

(30 1) 67G-1 157

6etToner.com
Ink lets· Toners· Fax Ribbons

Guaranteed Lowest Prices on
Compatibles or We'll Match the

Price and Give you 10% Additional
Compatibles for:

, HP • Lexmark
• Canon • Brother
• Epson • Apple

and MORE
FREE SHIPPING' NO MINIMUM
www.GetToner.com

1-800-933-821 1

ConveJlteJl Sale!!!
Centurion and M illennium
plain. 99 channel converters
with remote for only $25.00
(includes warrant y]. M inimum
order of 20 units. Also. HUGE
inventory on all brands of
remote controls, top
cases/ lenses, parts. and
more at the lowest prices.

Call now while
supplies last ,.,

(818) 504-4007
Avalon Te c h .

+ Hobbyists
• Experimenters
• Science Fairs
• Schools
• Arthritic Packs
• Engineers
• Just Plain Fun

Powerlul,
top quality.
Industrial
strength.

permanent
magnets for
many uses.

Buy online a t
ULTRAMagnets.com

Eoo
•

til
Gie
Cl
III
:iE
~a:
~
~

MAGNETS Online!!

lCOdisplays recording lime made.
remaining lime Ieh. olfier operating
Iooctioos • Batterycapacity Ieh •
Voice ope.rating Record ON/Off '
Built·in Microphone and Speaker '
External Microphone and Earphone
JaCk• Recording monitored wilh
earphone • select lour files for
Recorded Messages ' Digital files
can be stored in compuler ·
Telephone Recordi~"CCeSSOrieS

included, Telephone Adapter, •
External Microphone. lile·our Ca ,
Batteries, VoiCe Manager CD
SIn: .. 1 1-7/ 16 I ' /1 6 .. (10.2 I 3.6 11.4 un)

PRICE: $225.00 + $6.00 IIrH

SHEffiElD ELICTRONla
P.O. Box 377940 • Chicago. Il 60637

www.covertbug.com ·Tel. : 773·324·2196
E-Mail. Sheffiekl@covenbog.com

www.microca!Tll!1.8$.com
sales@rnicrocameras,eom

MicfoTek 615·7314507

New! Digital synthesized Pll Ch59
ATV transmitter series. Visit our

website 10 learn more!

MICRO ATV
VIDEO TRANSMITTER

Operales ....... ' haur$ on a 9V
1lMloi:<eol a qu_ ,9'" . ,r • ••
send _ 10 any TV (no receiver reqIlIf&d'
Range ........ l !lO _

CD

FREE ON·AIR CODE LEARNING INSTRUCTOR CASSETTES

M
orse Code instructors may hold their code-learning
classes over their local repeater or simplel( fre­
quencies with free code-learning cassettes from

Gordon West WB6NOA. Each cassette is 90 minutes long
and recorded monaural for easy ptayer-to-mcrconone pick
up.

-All of the code-learning practice is narrated. and
these audio cassettes are ideal for instructors to play over
their local repealer system: comments West , well-known
for his innovative amateur radio teaching methods and
materials.

"lnstructors may also use these cassettes in the class­
room, too. working in live code off the ai r as well as addi-

tional code practice using computer programs or a set of
paddles: adds West.

CW instructors may receive these cassettes at no
charge by including a brief letter describing their upcoming
on-air or in-class scheduled code course, as well as 10
first-class stamps for Priority Mai l delivery.

"These free training cassettes are part of the Ham
Ambassador program, and I encourage all instructors and
repeater control operators to take advantage of this unique
teaching opportunity: fin alizes West.

Send your request and class details to : Gordoo West
Radio School, 24 t 4 College Drive. Costa Mesa. California
92626.
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figure 1 I

Option 2
BSP.S or BSP.9
BSP. I O
BSP.I J
BSP. 12
SSP. 13
SSP, I 4
SSP. I S

+5

----·0 Othdr 1-Wire Devlcee

O p t ion 1
BSP.Oor BSP.'
8SP.2
BSP.3
BSP.4
BSP.S
BSP.6
8SP.7

D51820

+5

D51820

d ifficult and clumsy.

Connections:

LCDCMD E-pin, command
LCDOUT E-pin, comman d, [output data]
LCDIN E-pin, location, [input datal

Clear the LCD $0 I
Move cursor h ome $02
Move cursor left s10
Move cursor righ t $ 14

The BSP has native support for the popular Hitachi HD4470
LCD controller. The routines that support LCD control are;

LCD Support

These routines requ ire that th e LCD be con fig ured in four-bit
mode and have specific requirements as to w here the conn ec­
tions can be. The syntax o f each sta temen t {specifically the con­
trol pin for LCD.EI reus the BSP h ow the LCD is connected.

Th is tab le shows that th e LCD can be connected to the pins
at Outl, (D-7Jor the p ins at OutH (8- 151, and specific requirements
as to where E. RjW, RS, and the data hnes n eed to be connected.
Keep in mind that you don 't have to use th e LCD 's RJW line ifyou
are n ot going to read from its RAM. In this case, you can simp ly
groun d th e LCD.RjW pin and use the Stamp con trol pin for o ther
du ties. Note that th e Parallax docu mentation suggests that the
LCD.E lin e be pulled down to ground through a 4 .7 K resisto r.

Th e first o f the LCD commands is LCDCMD and is u sed to
send a command control code to the LCD, This command will be
used during initialization and for moving the cursor home, clear­
in g the LCD, etc. Here's a few typical commands:

LCD
l CD.E
l CD.R(W
LCO.RS
LCDDB4
LCDD B5
LCDD B6
lCDD87

There are o thers, Consu lt the program listin gs here and the
Hitach i documentation for the HD44780.

Writing data to the LCD has been made very easy with LCo­
OUT. There are two nice th ings abou t this new com mand: you
can sen d the LCD a command byte ILe" clear the LCD) before the
w rite, and the output data is stru ctured just like SEROUT. This
means you can use the typical SEROUT modifiers like BIN, HEC,
DEC, STR, and REP,

+5

051820

-

+5

4.7K

by Jon Williams

P11

• Parallel LCD routines for the
Hitachi HD44780

• Dallas ' -WirefM routines
• Philips 12C ro utines
• Firmware interrupts
• 24-pin f16 VDs) and 4D-pin

132 VDsj versio ns
• Double the scretcnpac RAM

of the BS2-$X (now 12 7 bytes!
• 20% faster th an the BS2-SX

[about 12,000 instructions per
seconct

• Uses less power [about 30%/
than the BS2-$X - operates near
40 mA

If you 've used the aS2 or
B$2-$X for any length of time.
you'll recognize that this is a very
cool list of features and goes a
long w ay tow ard extend ing the
Stamp 's versatili ty. This month,
we'Ufocus on LCD, I ·Wire™, and
12C routines since th ey bring u s
the most bang. Next month, w e'll
cover expanded I/O on th e 4D­
pin version and the u se o f
firmware interrupts.

You know me, I learn by
doin g and teach by having you
do, Let'sjump right in .

Th ere is a com mona li ty
among the LCD, l -WireThO, and
12C routines; they have an
inpu t/ou tpu t st ructu re that is
iden tical to SERIN an d SERO UT.
And even th ough severa l Stamp
programmers have been success­
ful at implementing LCD (easy)
and 12C [net so easYI routin es,
th e code is often slow an d bulky.
Until the BSP. ' -WireThO support
w as not possible withou t exter­
nal support, and even then it w as

THERE'S A NEW STAMP IN TOWN
/

he 8SP takes all the really good
stu ff of the BASIC Stamp IISX. makes
it better, and adds some really great
features. Here's an overview:

here it is. Arthur C.

eternity away " , but

year famous, 2001

predicted ". I guess it

depends on one's

point-at-view, No, we

Wow, 2001 is just

don't have HAL this
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movie that made the
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ed the ability of com-
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year, what we have is

Clarke is an incredibly
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around the corner. The

seems he over-predict-

puters in the year 2001.

the very weli-mannered

'.



STAMP APPLICATIONS
THERE'S A NEW STAMP IN TOWN

PO
P:3
P4

P5
P6

P1

4.71'

•

Dallas I·Wlre'" Support

The Dallas I-WireN bus is a system which has a single bus master
and one or more slaves. In this case, the asp acts as the bus master. Each
device on the I-WirelM bus has a unique seria l number fused for address­
ingl that is manufactured fIght into the device.

I·Wire™ devices are supported w ith two easy-to-use commands:

OWOUT pin. reset (output datal
OWIN pin, reset, {input data]

4 11 12 13 14
R5 D4 D5 D6 D7

·-;.·...·1·-........ b LCD • No reset or presence pulses
• Reset and presence pulses only before data initiation
• Reset and presence pulses only after data termination
• Reset and presence pulses before data in itiation and after data ter­
mination

Communication to I·Wire™devices can be on any available pin. This
pin should be pulled up to Vdd 1+5) through a 4.7K resisto r. The reset
parameter has four options:

9 10
D2 D3Dl

5 7
ruw DO

13

6
E

Vo
2

10"

-
•

Resets shown are for byte input data running at regu lar speed. Add
four for bit inpu t data and add eight for overdrive speed. You should con­
su lt th e Dallas I -Wire"~ documentation for specifics on the reset option .

Philips IZC Support

Reading information back from the LCD is just as easy with LCDIN.
Its syntax is identical to LCDOUT. W ith LCDIN, the location byte needs to
point to th e starting memory location to read. The following constants
are u seful in p rograms that use the LCD comman ds:

Th e Philips 12C bus is a two-wire, bi-directionaJbus. The two linesare
SDA [serial datal and SCL {serial dockl. Like the t-wlrew line, th e SDA
and SCL lin es must be puued up to Vdd (+51 through 4.7K resistors.

12C devices are supported with :

DDRam
CGRam

CON 580
CON 540

12COUT pin, slave addr, word addr\extra byte, {output data)
12CIN pin. slave acdr, word addr\extra byte. [input data]

The 12C devices can on ly be connected to group pins 0 & 1 or S & 9.DDRam is the memory that holds the characters being displayed.
CGRam is the 64-byte memory area where custom character patternsare
stored. If your program doesn't u se this memory for custom characters, it
can be used as off-board RAM w ith LCDOUT and LCDIN. The STR moot­
fier can be used to transfer it block o f bytes to or from the LCD.

12C Bus
SDA
SCL

Op t ion 1
BSP.O
BSP. I

Opt ion 2
SSP.S
BSP.9

, LCD control characters

Listing I
Nut s & volts - December 2000

-----[ Title J----------------- -----------------------------------------

-----[ Constants 1------------------------------------------------------

rnmm::
rile DS1820 .BSP
P\Jr'fX)Se• . • UAS IC Stanp SX Plus <--> OSll:l20 taro
Author. . . . Jon Wi l l i ams
E-mail . . . . jonwns\!aol .cern
Started. . • 04 NOV 2000
Upddted . . . 04 NOV 2000

-----[ Program Description J--------------------------------------------

"""'"C1 nco CCX>l
CrsrHm cos
crsrt.r COO
crsrxc CCN
OispLf a::tl
Di spkt CON
QOOorr,

Line!
Line2

COO
Sal
S02
SIO
SI'
SI8
SIC
COO
COO

"'"

soo

SSO
$80
sea

JUSt p r int
clear the LCD
cursor hate
cursor left
nove cu rsor right
shi it displ ay left
shi it displayright
Display Data RAM control
eotress of line 1
eotress of line 2

, -----1 Variables ]- ----- ------------------------------- -------- --- ------

degrees syri:ol

read ID, serial num. CRe
look fo r specif ic device
s kip ran (one devi ce )
do ceeceretur e conversion
r ead 001820 scratchpad

22l

sec
S44
SBE

SJJ

rrce DegSyrn coo

, 00lB2D control

R""""'" COO
Mat crtIDl crn S55
SkipRCfol COO
ConvertTerp COO
ReadScratch COO

'!'his program r eads and displays the RGl ccoe and reeoererure cere
a 001820 (I-wire) sensor .

Program r equi res zxts LCD
- LCD .~ --> PinO (pulled down [to ground] through 4.7K)

[£D. RM -- > Pin:! (or gr Ol.JTrled for write -only operat ion)
I.CD.RS --> Pin)
l.CD.D4 ._> Pin4
LCD. OS --> PinS
LCD. D6 --> Pin6

- LCD.D7 --> Pi n7

• -----( I/O Definitions ]------ - -------------------------------------.---

-----J Revi s ion History 1----- -------- ----------------------------------

J..C(pin
001820pin

COO

"'"
a
11

. data on pi ns 4 - 7

ldx
ranData
eeeorn
sign
c1'"-'"
t I nHigh
tSign,­,,,,,oF

VAl<
VAl<
VAl<
VAl<
VAl<
VAl<
VAl<
VAl<
VAl<

Byt e
Byte(8)
»b, d
teeern .area
teflPIn .LowByte
tempIn .HighByte
Bit
»b,d
»bld

l oop counter
IOl data fran 001820
r aw t E!l1Jerature
1 ~ negat i ve tempera t ure

Celsius
Pahrenheit
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After defining I/O pins, constants. and variables used in the program,
we initialize the LCD. The H itachi guidelines for a fou r-bi t interface are fol­
lowed. What you 'll notice is a PAUSE 0 between each of the LCOCMO
sta tements. This small delay is necessary because of th e increased speed
of the SSP.

W ith the LCD initialiZed, a splash screen is d isplayed with LCOOUT.
Notice how easy this command is to u se, with the ClrlCO comman d
embedded in the same statement This isa far cry easier than the o ld days
o f using LOOKUP or loops to read strings from DATA statements.

The first active process in the program is reading back the ROM code
from the OS 1820. We'll need this in formation later if we w ant to individ­
ually address the OS1 820. Each OS1 820 con tains a 64-bit leight bytes)
ROM code. The first eight bits are the I·Wire™ family code IS 10 for the
OS1820), the next 48 bits are a unique serial number. The final eight b its
are the CRC o f the first 58 bits.

Using OWOUT, the ReadROM command is issued to the OS1820.
Th e n ext line of code u ses OWIN to retrieve the data from the OS 1820.
The STR modifier and \ 8 specification make it very easy to read all eight
ROM bytes in to the array called romData. With th e ROM data in memo­
ry, w e use a loop and the HEX2 modifier to display th e data as hex bytes
on line 2 of the LCD. Be sure to write down this code so you can use it
later.

Finally. we get to read the temperature. The OS 1820 is a bit easier to
use than its cousin, the OS1620, in that we only have to tell it to take a
temperature reading; th ere are no other configuration requirements. In
th is program, we've only placed one device on the I-Wire™ bus so we
don't need to match ROM contents. This is accomplished by issuing the
SkipROM command, followed by the ConvertTemp command (done in
one statement) .

The OS 1820 needs about half a second to take a read ing. After the
PAUSE 500. the tempera ture readin g is retrieved by sending the
ReadScratch [after SkipROM, of course) command. Since we're only inter­
ested in the temperature, we'll j ust grab the first two bytes. There is more
information ava ilable, inclu ding data that wilt allow higher resolution
temperature readings. I'll leave that experimenting to you.

Once w e have the raw temperature reading, w e drop the half­
degree bit and convert to Fahrenheit, as w ell. A couple of LCDOUT com­
mands u sin g soec Isigned decimal - allows negative numbers! displays
the temperature neatly . Easy, huh? Yep, I like this new Stamp.

If you've got more that one OS1820, you can enter lor download)
Usting 2 IDS I 82a-x.SS?} and cyc le through all of them. Before you do

12C Buill

Figure 3

+5

+5+5

~ <
~ 0
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~
8 •III Q
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4.7K
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Okay. enoug h chit-chat ... let's write a few programs that demon­
strate these new feat ures.

Usting I IDS1820.BSPI is a program tha t reads and displays the tem­
perature from a single Dallas DS 1820 l -Wire™ thermometer fdo not run
this program w ith more than one device on the l -Wire™ bus). The out­
put o f the OS , 820 is the same as the OS 1620. The cu rrent temperature
is returned in hatt-deqrees Celsius. Negative numbers are returned in
two's complimen t format.

Demo Programs

The pin parameter of each command specifies the SDA pin. The slave
addr is the 12C device to connect with. The w ord addr is the location the
12C device writes to or reads from. The use o f the backslash allows two­
byte addressing for those devices that support it.

-----[ EEPROM Data ]---------------------------------------------------- """""'",LCInn' tctcie.crnco. (-CURRENr TEMP: " I

, -----[ Initialization ]-------------------------------------------------

. -----[ Ma i n Code J----------------------------------------------~-----~.

LCO-.5etup :
LCDCMD LCDpin ,%OOllOOOO
LCDCMD LC'Dpin,%00110000
LCDCMD LCDpin,%OOllOOOO
LCDCMD LCDpin ,%OOlOOOOO
r.COCMD l£Dpin, %00101000
LCDCMD LCDpin,%OOOOllOO
LCDCHD LCDpin,%OOOOOl10

shift

PAUSE 5

PAUSE 0
PAUSE 0
PAUSE 0
PAUSE 0
PAUSE 0

8-bit mode

4-bit mode
2-line ncde
no ersr, no blink
inc ersr, no disp

• send conversion carmmd
• a llo..r tine for conversion
• send r ead scratch r am CQ11'1'iillCl
* grab the dat a

OWOUT 001820pin,1, {SkipROM ,GonvertTemp] , start conversion
PAUSE 500 g ive time for conversion
OWOUT 001820pin ,l, !SkipRaol, ReadScrateh]
CWlN OSlB2Opin,2, [tlnLo.i,tlnHigh] read ceeoeracure

tSign '" sign save sign b i t
teflPIn " terpInt2 round to whole degrees
IF tSign " 0 THlli NoNegI
tempIn " tempIn I SFFOO extend sign bi t s for negs

M:lin~

LClXllJI' tccctn.ci rLCO, I "BSP <:---> 001820- j

PAUSE 2000
, splash screen

NoNegl ,
renee " ceectn
tempIn " tempIn * / SOlce
IF tSign '" 0 THlli NoNeg2
tenpIn " tenpIn I SFFOO

save Celsius value
TIUltiply trt 1.8
if neg, ext end sign bits

lCIXXTI' LCDpin,Line2 , (500:: terce. ~Sym, " c-i
LClXXlI' LCDpin, NoCmi, [" / " SDB:: tatPP, ooasvn. " P"]
LCOOUT LCDpin,NoOTrl, [REP " " \ 6 ]

DisplayR()l :
LCIWJ' LCDpin,ClrLCD, [ "001820 RCM :"]
OWOUT 001820pin,1, [ReadROMI
cwtN 001820pin,2, [STR ranData\Bj

CRe
LCDCMD LCDpin,Line2
FOR idx '" 0 '1'0 7

tcmrr LCDpin,NOQrd, [KEX2 rcereta (idx} 1
CRe

NEXT

PAUSE 5000

send Read R(]ol corrrand
read sertet numt:er &

, show m. serial num,

NoNeg2 :
tempF " tempIn+32

, displ<lY tarps

PAUSE 1500
rom ShcMI'E!IP

• f i nish C -> P conversion

• update t erp display
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Resource s:

Pilr a llax
599 Menlo Drive, Suite 100

Rocklin. CA 95756
(888) 512- 1024

www.paralloxlnc.com

.Jon W llllaR1.
3718 Valley View l ane , #3040

Irving , TX 75062
(972) 659-9090

jonwm$@Ool,com

that though, make sure you plug each of them into your circuit and
record the ROM data using listing I . You'lI need this in formation for the
program to work. In fact. the program in Usting 2 will only work with my
three OS18205. vou'n need to update the DATA statements for your sen­
sors.

The bulk of the program is the same as listing 1. It differs in reading
the temperature data from a specific device. Take a look at the subrou­
tine called GetTemp. The address of the first byte of the ROM code is
passed in the variable eeAddr. A simple loop reads the ROM code bytes
from EEPROM and stores it in the array called romDara.

In this program, the MatchROM command is issued, follow ed by the
romDara string. The ReadScratch command is issued in the same manner
and the subsequent OWIN retrieves the temperature from the specified
device.

Keep in mind that different types of devices can exist on this single­
w ire network. The I/O and expansion options are nearly limitless. Take a
look at the Dallas Semiconduaor [www.datserntcoml weostte for 1-'
Wire™ devices as new ones are being in troduced almost every day.

The final listing. PCF8583.BSP listing 3, demonstrates the BSP's 12C
routines by connecting to a real-time clock WIth RAM. In fact the
PCF8583 is built around a 256-byte RAM and several of the registers are
automatically updated.

The PCFB583 typfcauy uses a 32.768 kHz crystal. bu t it can be driven
by a 50 Hz signal. as well [not very useful here in the US, but sWI an
option]. ThISChip can also be configured as an event counter and fea­
tures an alarm output pin that can save us the trouble of polling and
comparing data.

My middle name is "Simple" (okay, not really, but p lay alongl. so
that's j ust how we're going to deal w ith th is program. By letting the
device power-up on its own. the time is set to midnight 24-hour mode,
and it expects to be driven by a crystal. We'll use a four-burton interface
to set the minutes, hours, and day-of-week. The fourth button allows us
to decrement these values.

After defining I/ 0 pins, cons tants, variables, and initializing the LCD.
the program displays a short splash screen and then enters the main
loop. The loop process is simple: we read the clock and day. update the
LCD, then scan the buttons. If a button is pressed, the clock is updated
and the loop continues.

Since the PCF85B3 is reqtster-ortentec, we can read and write loca­
tions individually or in blocks. The subroutine called GetTimeAndDay
retrieves seven bytes from the PCF8583. beginning at address O. These
bytes contain the control. time, and date registers. Most PCF8583 regis­
ters hold their data in BCD format so we use the HighNib and LowNib
variable modifiers to convert to standard decimal for our program vari­
ables. The day-of-week value is stored in the highest three bits of the reg­
ister that holds the current month. The right shift operator f»1 lets us

move this value into the vari­
able called day.

Our main time variable is
called rawTime. This word­
sized variable holds the time in
minutes past midnight. When
updating the clock, we'll actu­
ally update rawflme, then pass
it to the routine that takes care
of sending data to the
PCF8583.

The name of the curren t
day is sent to Une 1 of the LCD
w ith the subroutine PrintDay.
The day variable is used by a
LOOKUP table to get the EE
address of the zero-terminated string. This technique is nice because you
can update your strings without modifying operationa l code.

The program loops through the BSP's EEPROM. reading each char­
acter in the current day name until a zero is encountered. Zero flags the
end of the string. Since some strings are longer than others, the end is
cleaned up by printing a few spaces.

Printing the time on the LCD is even easier w ith l CDOUT and the
DEC2 modifier. One line of code prints the current time on the right edge
of line 2.

The buttons are scanned and debounced with a loop. The idea
behind this code is that a button must start pressed and stay pressed
through the entire loop for it to be a valid fdebouncedJbutton press. The
state of the buttons ;s returned in a nibble with each bit aJiased so w e can
use it to make the update.

Again. the variable rawTime is our master time variable and any
updates will be performed on it. This variable holds minutes. When the
minutes button is pressed, one is added. When the hours button is
pressed, 60 is added. The program uses a trick w ith the modulus opera­
tor 1//1 to keep rawTime in the range of 0 to 1439. Using the modulus
operator means that we can sub tract from rawTime by adding ' 1439 for
one minute, 1380 for 60 minutes) and then doing the modulus opera­
tion. The day value is hand led in the same manner.

The subroutine called PutRawClock takes rawTIme and converts it to
the proper BCD format used by the PCF8583. The new data is sen t to the
PCF8583 w ith 12COUT.

I don't know about you. but I'm really excited about the BASIC Stamp
SXII+. More functionality. faster, consumes less current ... it's a winner.

Next month, wen talk about the firmware interrupts and additional
I/O support on the 4o-pin version of the Chip. Until then, Happy
Stamping. NV

Weeder
Technologies

RS-232
8tackable

For Com p u ter Items, Ho b ble s t Projects,
Microwave Goo die s and S o m e o f the

Greatest Prices on the Web....

http://mavin.com

Electro Mavin
Great Buys - Great Products - Great Gadgets

Check Out Our Great WebSite at

800-421-2442 or FAX 310-632-3557
E-Mail

john@mavin.com or sean@mavin.com

8.........,.3~,.BookAnI/ablewww.w..c:n.ch.com

DlglUllllO Module · 14 110 pins individually configured for input or outPut. Tum Oflfolf
relays. sense switch transitions. button presses. 4x4 matrix decocIlng using
auto-debounoe and repeal. One-shot pulse oulpUt withuser prog rammable lenglh . $49

Analog InputModule . 8Input pins, 12·bItplus sign self-calibl'ating ADC reads vohages
from 0 10 4095 mV using 1 mV resolution. Supports single-ended, differential. Of
pseudo..<Jttferoolialmodes. Software prograrnmablealarm trlp-points for each input. $59

Stepper Motor Driver - Drives a unipolar stewer motor rated up to 25VOC 0 2A. Uses
automalk: seIf·generated parabolic accaleratiocVdaceleralion curves for smooth start

and stop motion. Software programmable ramp-rate and sceeo.
24·bII absolute motor position courrter.lJmlt-switch input $59

PuIM Counl.,.mmer · Read frequency from O.SOOOO 10
1.soo.00 Hz using floating dOClmal pointand 5-(flgit

resolution throughout range. Measure period.
RPM. duty cycle. pulselenath, velocity of

a projectile using a palrof trip weee.
Accumulate pulse counl. $89

Multf.DropPeriphel1lllnlerface
Plug a third·party RS·232

peripheral into the multi-drop bus.
Appended header character alloWs

PC to exclusively oommuolcate with
each of up to 32 devices. Supports

peripheral baud rates of 75, 150. 300,
600. 1200,1800.2400 and 9600. Built·in

122·byte FIFO RAM buffer. $59

Plug
end-to-end .
Stack 32 modules on
the same RSo232 cable.
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by Robert Priestley

OZTRIPCAR
CO PUTER

Bot Layer

and eight indicator LEOs. The seven­
segment displays a re used to display
messages and values. The messages

•,. •
• •

~.. • ..... • •••

•••••••

Figure 1 - Despite its versatility. the OzTrlp
can be broken down Into just a few elements .

•

headlights.

Display Interface

The display consists of four multi ­
plexed 0 .56" seven-segment displays
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BK EPROM, 16 bit internal timer, ser­
ial port, interrupt pin , and a t imer
input capture pin . Just about every
resource of the controller is used in
th is application.

We will not attempt to describe
the internal workings o f the software:
it is very com plex and coded in
assembly. Suffice it to say it manages
the data presented to it and pre sents
it in an understa ndable form. J ust
about every byte of EPROM space is
used to achieve this. Perhaps the best
way to understand the circuit opera­
tion is to refer 10 the block diagra m in
Figure L

On the left are the inputs to the
microconlroller. the dista nce input,
a nd the fuel input. The rrucrocon­
tro ller counts the number of pulses
per second from the distance input to
derive speed and measures the injec­
tor open time to calculate fuel used.

If a fuel now sensor is used, then
the microcontroller simply counts the
number o f pulses received from the
sensor in o ne second to calculate the
fuel used. It is this raw data that the
microcontroller uses to give you the
various output functions on the right.

The tone generator with its piezo
buzzer is used to ecknowl..ed~g~e:..::key",-- -,
board inputs and also r
warn you that you are
traveling faster than
your preset speed,
among o ther th ings.

The 8x status
lEDS and 4 x seven­
segment lED displays
provide the user with
infonnation in an
understandable fonn.

T he four-bu tton
keypad is used 10
select the various func­
tions of the OzTrip
Computer a nd enter
numerical values when
required.

The optional serial
interface (bottom left)
is used if you really
want to get serious and
input and/or extract
data from the comput­
er. A typical applica­
tion here would be a
laptop computer, which
could be linked by a
radio data link or
mobile phone . The
data rate is 9600 baud.

There is also a five-volt power
supply for the controller and most o f
the circuitry. and a variable supply for
the display. The display can be
dimmed for night-time driving
by making a connection to the

Block Diagram

Despite the OzTrip Computer's
versatility, the computer contains rela­
tively few components, all of the hard
work being perfonned by a Motorola
68HC705C8 microcontroller. T his
40-p in, one-time programmable ch ip
is perfect for th is application . It has 4
x 8-bit VO ports, 384 bytes of RAM.

he OzTrip Car Computer
can be used 10 display trip
information on 27 func­
tions of speed, fuel. time.
and distance of a vehicle.

These 27 functions are updated every
one-second and can be displayed in
three quantity display modes effec­
tively giving 81 display functions!

The OzTrip Computer also con­
tains a sprint timer. which is accurate
10 1/10111 of a second over a ny dis­
tance. This sprint timer is ideal for
timing a standing quarter mile
(400m).

- The computer can be used as a
rally computer or even a boat com­
pu ter. It has diagnostic functions, a n
optional serial data interface for
telemetry and control, and there is
even PC software available for virtual
dashboard data logging. It could even
be used as a general-purpose c1ata
logger not even related to vehicles.

Details o f all the functions o f the
O zTrip Computer are listed in Table
1. Each of the 27 display functio ns
has three readings: Metric, US, and
Imperial. One US ga llon (3. 785L) ..
0.833 Imperial gallons (4.546L); one
mile co 1.604 kin .

Every time a new funct ion is
selected, a brief message is shown on
the display indicating the function
number selected . An eight-lED dis­
play is used to indicate the inforrna­
t ion on the display.

Physically the computer measures
140 x l 10x36 mm and co ntains two
small printed circuit boards (PCBs),
wh ich mount back to back, connected
by wire links a nd resistors. If a fuel
now sensor or data logging features
are required, then a third PCB is used
to provide these featu res.

On the front o f the computer, a
screen-printed, red acrylic panel is
used giving the unit a profess ional
look, hiding ali lEDS and lED dis­
p lay underneath until they are lit. T he
four push buttons used to select the
various functions emerge through the
front panel.

The OeTrip Computer supports
two methods of fuel measurement:
electronic fuel injection (EA) by mea­
suring the pulse width of the injector
or by using a fuel now sensor.
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Table 2. Display
Messages: Here's

how to decode
the various LED

messages .

The OzTrip Computer measures

key sequence, a RCAL" mes­
sage is briefly displayed. then
the ENTER LED lights. You
must enter a value between 1­
7 into the computer to select
the appropriate calibration

function. T he calibration functions are
listed in Table 9 .

EA Operation

The sprint timer is used to time
the acceleration o f the vehicle over
any set distance, typically 400m (1/4
mile]. When th is option is selected
from the Cal Menu O ption 7, the
computer asks for the "Dis!" - dis­
tance to be timed over - and then a
nine-second countdown starts. When
the countdown reaches .OOסס a
BEEP is heard and the timer sta rts.
When the vehicle travels the entered
distance, the timer is frozen displaying
the time duration down to 1I1Oth o f
a second . Press the Mode/ Enter key
to return to normal operation.

J ourney Counter

T he speed alarm can be set and
cleared when the speed is displayed,
i.e. , Functions 1, 28. or 5 5 . Pressing
the Set/ Clear key when the speed is
above 40Km/h will set the speed
alarm. When this speed is exceeded
by 5 Kmihr, the speed alarm is
sounded at one second Intervals for
soomS and the computer display
switches to the Speed Display,
Function 1. To disable the speed
alarm. press the Set/ G ear key when
the speed is below 40Kmlh.

Spr int Timer

T he journey cou nter is the main
distance/ timer counter and is repre­
sented by the Trip 1 Counter. F5 (dis'
tance) a nd F20 (time). T he funct ions
which are derived from the journey
counter are F2. F9. Fll , F13 . F15 .
F18, and F21. When the computer is
RESET using the Mode/Enter +
Set/Clea r combinations, the Distance
Traveled on the Trip l counter is
copied to the Distance Remaining
Function (F6) and the Trtp I counters
are clea red ready for a new journey.

If the same trip is being traveled,
then the distance remaining in F6 is
already set. otherwise it will have to
be entered for correct operation. If
the dista nce remaining of journey is
not entered or is incorrect, then the
distance remaining of journey {F6l
and time remaining at current/aver'
age speed to complete journey
(F23/ F24 ) will be incorrect.

Speed Alarm

Description
Reset Computer
Electronic Fuel Injection Mode
Calibrate
Done I complete

""0'Trip
Fuel
Fuel Cos t
Flow Sensor Mode
Freezes Counters
Diagnostics
Used
Tache
Clear
Fuel Entered Into Tank

Table 3 . LED
Functions: The
eight indicator
LEOS are split
Into two columns.

NOW
AVG
REM
Er<TCR

1 Segment Display
R't
EFl
CAL
Done
EH
Trip
Fue l
CoSt
Flo
Hold
DiAg
USEd
Tach
C"
tn

FUEL
DIST
11ME
SPEED

In addition to the 27 functions
which can be selected, two-sub
menus are available for diagnostic and
calibration functions.

When the diagnostic menu is
accessed with the UP + Set/Clear key
sequence , a RdiAg" message is briefly
displayed, then the ENTER LED lights.
You must enter a value between 1·5
into the computer to select the appro­
priate diagnostic function.

When a menu is accessed, the
computer stops some of its periodic
calculations. On exiting the menu ,
some functions may display an incor­
rect value until the next calculation is
performed. Calculations are per­
formed every one-second. The diag­
nostic functions are listed in Table 8 .

When the calibration menu is
accessed with the Down + Set/C lear

funct ion.
The computer can accept input

values up to 999.99, even though the
first digit scrolls off the display. For
example, to enter " I 9.r into the
computer. you would use the
sequence of keys shown in Table 7 .

Menus

"00
lNOJ

Table 1.
Computer
Functions.

II ""~
Jr V"'V'Y'I"'T'J I'

-==~ ,,,11

Keypad Interface

The keypad interface consists of
four keys as listed in Table 5 . Some
actions require two keys to be simul­
taneously pressed . T he key functions
and co mbinations are listed in Table
6.

Entering Values

When a value is required to be
entered into the computer, the
ENTER LEO illuminates and the dis­
play clea rs to O. The computer
accepts the values entered according
to the function range selected, i.e.,
Fl ·F27 metric, F28-F54 US, F5 5-81
Imperial format . All values entered are
converted back to metric, and a ll cal­
culations are performed in metric and
displayed in the selected funct ion
range.

To enter a value. use the R+M and
-,« keys to select the value o f the
digit, the Set/Clear key to lock the
current digit in and scroll the display
to the left for a new digit. and the
Mode/Enter key to insert a decimal
place. The second time the

Display
Current Speed
A~geSpeed

Peak Spero
RPM (only works in EFl Mode)
Trip 1 Up Counter (Journey Counter)
Trip 1 Down Counter
Trip 2 Up Counter
Trip 3 Up Counter
Distance to Empty based on average fuel consumption (Trip i )
Distance 10 Empty based on current fuel consumption
Fuel Used during TripI (Journey)
Fuel Remaining in Tank
AVff<lge Fuel Consumption (Km/L, mig) [[ript)
Current Fuel Consumption (Km/L, mig)
Avl?l'age Fuel Consumption (LIKm, glm) [frlpl)
Current Fuel Consumption (lIKm. glm)
roe! Row Rate per hour
Fuel Tripi (Journey) Cost
Fuel Talai Cost
Elapsed TIme of TripI (Journey)
TIme Remaining at Average Speed to end of Journey [Trtp l ]
TIme Remaining at Current Speed to end of Journey
Elapsed Tune of Trip 2
Bapsed TIme of Trip 3
Total Elapsed TIme of Engine
Total Fuel Used by Engine
Total Distance Travelled

,,
• ,.

,fa -
~ 0

SEGI SEG2 SEG3 SEG4
7SEG 7SEG 7SEG 7SEG ~J I• ,.

jll•• ••
- •,

Imperial
F 55
F 56
F 57
F 58
F 59
F 60
F 61
F 62
F 63
F64
F 65
F 66
F67
F68
F 69
F70
F 71
F 72
F 73
F74
F 75
F 76
F 77
F 78
F 79
F 80
F 8 1

US
F 28
F 29
F 30
F 31
F 32
F 33
F34
F 35
F 36
F 37
F 38
F. 39
F40
F 41
F42
F43
F44
F45
F 46
F 47
F48
F49
F 50
F 51
F 52
F 53
F S4

'"Q.

Motrlc
F 1
F 2
F 3
F4
F 5
F 6
F 7
F 8
F 9
F lO
Fll
F12
F 13
F 14
F15
F 16
F 17
F 18
F 19
F 20
F21
F22
F 23
F 24
F 25
F 26
F 27

Overl ay

that can appear on the display are
listed in Table 2 .

The eight indicator LEOs are split
into two columns wh ich indicate the
current function being displayed, i.e.,
DIST REM for Distance Remaining of
Journey. T he LED indica tors cover
the main functions of the OzTrip
Computer. The LED's indicators are
listed in Table 3 . T he ENTER LED
lights when a numeric value is
required to be entered into the com­
puter from the keypad.

Display Values

The computer has four physical
digits and a maximum display resolu­
lion of six digits . When a value
exceeds the four-digit physical resolu­
tion, the computer alternates the dis­
play between the last four least signif·
icant digits a nd the first two most
significant digits on a 5 :1 second
ratio,

The ranges that can be dis­
played are listed in Table 4 .

Mode/Enter key is pressed it
acts like an Enter key and the
value displayed on the screen is
locked into the computer.

F::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=-'::':=~ If the Set/Gear
key is pressed twice
in succession within
3/ I OIhs of a second,
it clears the display,
leaving it ready for a
new entry.

Note the com­
puter will accept up
to two decimal
places; enter any
more and the corn­
puter will display the
"Err" me ssage a nd
clea r the display
ready for another
attempt.

If no dec imal
places are required to
be entered. then the
Mode/Enter key has
10 be pressed twice
10 enter the value.
The first press inserts
a decimal point,
wh ich has no effect
on the value of the
number entered, and
the second press o f
the Mode/Enter
key acts as an enter



Fl. F2. F3 o --4 999 kmJhr
F4 0-+ 9999 RPM • • • •• ..." ••• ••• ·t· • •
F5. F6. F7, F8 00,00 -+ 4294 Km ••• • ••• • ••• ••Ft8, Fl9 0000 -+ $9999 ••• •• • • •
F20, F23, F24 00.00 min/sec -+ 99.59 ,59 hrs/rmn/sec • • - •
F25 0-+ 999,999 hours •••••••• • • • .. •• ••P'. 0-+ 42,949 unes Table 4 . Display • • .. • •••••••••Values: The range of •• • • •••••••• • ..
F27 0-+ 294,967 Km • •••••••• - : •\lalues displayed for •••••••• ••• •• •• ••the va rtous functions. • •••••••• • .. •

I

2

Key Value
o

9

10

4
5•

Top Layer

Hold - Freezes the counters (Up ... Down +
ModelEnter - NormaO

Function
1 Increment Display Function
2 . Increment Keyboard Input
I . Decrement Display Function
2, Decrement Keyboard Input
1. Function + 27 . Toggle Metrto-> U.S.->
Imperial display fortTktl
2. Decimal Point
3. Enter Key
1, Rrst Press ads as a Sec Function only for ue follOOJ,llng

Table 6 . Key Combina tio ns and Functions,

selected functions.
- Functions 1,28.55 (Speed} - Set Speed Alann - The
current speed (+ 5) is stored and when exceeded the speed
alarm sounds (same as Up ... ModelEnter).
• Functions 6,33,60 (Distance Remaining of Journey) - Enter
the journey distance to be undertaken.
- Functions 12,39,66 (RIel Remaining) - Enter the fuel lidded
to the tank a nd cost.
2 . Second Press acts as a Clear Fundion only for the following
selected functions:
• Functions 5,32,59 - Zero Trip 1 Counter-
• fum..nons 7,34 ,61 - Zero Trip 2 Counter-
• Functions 8.35.62 - Zero Trip 3 Counter.
, Functions 11,38,65 - Zero Fuel used in Trip -
• Functions 19,46.73 - Zero Fuel Cost .
• fun ctions 20,4 7,74 - Zero Trip 1 Timer-
• Functions 23,50,77 - Zero Trip 2 Timer-
• Functions 24,51 ,78 - Zero Trip 2 Timer-
• funct ions 25,52,79 - Zero Elapsed TIme of Engine,
• Functions 26,53,80 - Zero Total fuel Used
• Functions 27.54,81 - Zero Distance Trecetled

Up + Mode/Enter Function + 5
DQV,In ... Mode/Enter Function · 5
ModelEnter + Set/Ctear Reset Function - Used to start a new Journey

by Reselling values. The "Rst" message is
displayed for 3 seconds during which time the
Set/Clear Key must be pressed to Reset the
computer, TIle "Done" message Is displayed
when correctly Reset .
Set Speed Alann (current speed ... 5) 7
Enter Dtagnosucs Menu ' Enter 1·5 for options. 8
1, Distance Input Test
2, Fuel Input Test.
3 Display Injector Pulse Width
4 . K~rd Tesl

Enter Calibrate Menu - Enter 1·7
1. Calibrate Fuel
2. Modify Fuel Calibration Number
3. Calibrate Distance
4 . Modify Dista nce Calibration Number
5. Calibra te Tache (EA Mode OI1ly)
6 . Sprint TImer
7. Fuel Mode. EA or Fuel Sensor
8. Reset Computer, C lear Memory

Mode/Enter

Up " Down
Up + Set/Gear

H DQV,In

Set/dear
3

Down + Set/C lear

Up + DQV,In '"
Mode/Enter

K'Y
(+) Up

The OzTrip Computer requires a
digital (TTl.) input from a speed sen­
sor. Most new cars have an electronic
speedo fitting, which produces a TIL
type signal. If your car has such a
speedo. connect the distance input of
the computer to the electronic speedo
sensor. Most speed sensors typically
produce eight pulses per wheel revo­
lution. The computer can operate
from 1 to 20 pulses per wheel revolu­
tion. Eight pulses per wheel revolu­
tion is the optimum number of pulses
for the computer.

Speed sensors are available in
several types including inductive pick­
up (analog output). Hall-Effect (digital
output), Proximity witch (digital out­
put), and Speedo Sensor Cable type
(both analog and digital outputs).

Speed Sensor

Speed Calibration

To calibrate the computer for
Row Sensor operation, ensure the
"FLO" Mode is selected (Cal Menu
Option 7) . Select the Fuel Calibrate
Mode from the Cal Menu Option 3.
Enter the now sensor calibration factor
as number of pulses per 0. 1L of fuel
used. The sensor used by Oetecbmcs
has a fuel calibration factor of 780.
Calibration is now complete.

Fuel Flow Sensor
Calibration

Speed sensor calibration can be
ach ieved in two ways:

much fuel was
used . Press the
Mode/Enter key
and then the com­
puter will ask you
to enter the Fuel
Used. Calibration
complete!

It is a good
idea to take a note
of the fuel calibra­
tion number using
Cal Menu Option 4.
If the computer loses
its setlings. you can
manually input the
calibration number without haVing to
re-cahbrate the computer.

1. By using the Cal Menu
Option. 1, au tomatic calibration
mode. This requires you to drive a
known distance while the computer
counts the pulses from the speed sen­
sor. During calibration, the computer
displays the message "DiSI," "CAL,"
"value." where "value" represents the
number of pulses received from the
speed sensor. Once a known distance

Table 5. Keypad
Arrangement.

Mode / Enter
Set / Oear

+

To calibrate the computer for EA
operation:

EA Calibration

Select the Fuel Calibrate Mode
from the Cal Menu Option 3 to start
calibration. During calibration the

"F _. " "CAL" "EFI "message Uel, , ,

"va lue" will be displayed. The "value"
represents the total pulse width time.
This value must not exceed "4294 ."
Drive the vehicle for as many trips as
required until 80-99% of the fuel tank
is used or the value approaches
"4294." If you exceed the value of
"4294," then an error message will
be displayed and you will have to
start calibration again.

When the value reaches "3500,"
the computer will beep to indicate
that it is approaching the end of its
calibration range. When calibration is
complete, fill the tank and note how

1. Fill the fuel lank to full.
2 . Ensure the "EA" Mode is

selected (Cal Menu Option 7).

the fuel f1CM1 of an EA engine by
measuring the time one injector is
open.

At different RPMs and under dif­
ferent engine loads, the time the
injector is open is varied by the £MC
for ma ximum operating efficiency.

The main components of the EA
engine fuel delivery system include the
fuel pump, pressure regulator, fuel
rail , and fuel injector valve.

The pressure in the fuel rail ­
which feeds the injectors - is kept at
a constant by the pressure regulator.
Because the pressure is kept at a con­
stant, the fuel flCMI through each
injector on average is the same, so we
only need to measure one injector to
determine the total fuel flow.

In other words, the fuel flCMI is
directly proportional to the injector
open lime, and by measuring the
injector open time, we can calculate
the fuel consumption .

Before we can determine fuel
flow, the computer needs to be cali­
brated so it can relate fuel consump­
tion to injector open time. This is
achieved by measuring the total injec­
lor open time over a full tank of fuel,
then entering the total fuel used dur­
ing the calibration process into the
computer. The OzTrip Computer has
a special calibration mode which
makes this easy to do. Calibration
can be performed over several days, ir
required. The greater the volume of
fuel used during calibration, the more
accurate the calibration process is.

This method of fuel measure-­
ment is only suitable for EA engines
with one injector per cylinder and
constant fuel rail regulation,

The fuel calibration number for a
V6, 4.0L engine is a round 440. The
calibration number is proportional to
the fuel bum rate , i.e. . increas ing the
calibration number will show more
fuel used.



Accessories sense circu itry is fonned
around R12, R26, and ZD3. Because
of the likelihood of noise coming in
from the ignition Wiring, these com­
ponents protect the inputs to tbe co n­
troller by clipping any voltage above
Sv. DS a nd D6 provide additional
protection while R13 and C14 form a
deley network to the input of the
RESET pin.

When the accessories are
switched off, the RESET pin is a t OV,
holding the controlle r in a low power
sta te. When the accessories are
switched on, Ihe vol tage at the
RESET input pin is pulled high by
R12 after a short delay while C14
charges. Eventually C 14 is charged to
.j.SV, taking the controller out of
RESET.

The controller uses PBS pin 17
to hold the RESET pin high. When
P0 3 senses the accessories have
been switched off, the controller exe­
cutes a shut down procedure and
clears the PBS, causing the voltage at
the RESET pin to fall to 0, and plac­
ing the controller in RESET. If the
accessories input was used to directly
control the RESET input, then correct
controller shut dOVJn could not be
guaranteed and data could be lost.

Moving now to the controller's
output ports (there a re four o f them),
we can see tha t PortA is used to drive
the individual seven segments of the
four seven -seqment displays via tran­
sistor buffers 0 5 -012. The controller
multiplexes all of the segments. To
switch all o f the segments on, the
controller drives the output pins PA
low.

Port BO-B3 is used to addre ss
the appropriate seven-seqment dis·
plays via transistor buffers 0 1-04.

PortB (B4) is used to drive the
audible tone genera tor, formed by
IC3A. B, and C, and a piezo buzzer.
When IC3A input is pulled low by
PB4 . the three inver ters hold the
piezo input high . But when PB4 goes
high, the output goes low, al lowing
the pteeo transducer to sound.

PortC is used to drive the eight
indicator L£Ds via transistor buffers
013 -020 . Eight lK res istors are used
for current limiting of the LED ind ica ­
tors. These resistors are connected
between the two boards . not only
fonning the circuit e lements. but also
providing mechanical rigidity.

PortO 7 , 5, 4 . and 3 are con­
nected to the four push buttons or
"keys" (51-54). Each of the four
inputs is normally pulled high by a
10K resistor. a nd pressing a key pu lls
its input low. The controller samples
the keyboard inputs 200 times per
second. or every SmS.

PortO 0, 1 provides the RX a nd
TX serial communicat ions. T h is sec­
tion of the circu it is optional, IC6 and
C16-C20_

The power supply is sp lit into
two . A permanent +5V supplied by

Ta ble 7 . Exa m ple of e n te r ing a numerical value
into the com pute r.

diameter of the lire
and dividing it by the
number of sensor
pulses per wheel rev­
olution .

•,

•,
t -t

".-

Telemetry

A Windows95/
98 Virtual Dash­
board application is
used to display the
OxTrip Computer's
telemetry. It is a lso
possible to control
the OzTrip Computer
from this application.

A two-way serial
data link is used between the OzTrip
Computer and a PC . The data from
the microcontroller needs to be
RS232 translated. This is achieved on
the Signal Conditioning Board 3.

The Virtual Dashboard Visual
Basic source code is available so thai
it can be custom ized for individual
ap plications.

C irc uit Description

T he speed co nditioning circuit
cons ists of R2, C l • ZDl, a nd Rl
which are used to protect the input to
Schmitt trigger 10 f, which produces
a clean digita l signal to the inte rrupt
input (pin 2) of the controller. IC4 .

Simila rly, the fuel inpu t condi­
tioning circuit consists of R4 . C2,
Z02. and R3 and is identical 10 the
speed input protection. Two Schmitt
triggers are used - 10e a nd 1C3d ­
so that pu lse is not inver ted. The out­
put o f IC3d is connected to the timer
capture input. pin 37 of the con­
troller.

The microcontroller osci lla tor cir­
cuit consists of C3, C4 , a 4MHz crys­
tal (X1). and R5 .

The microcontroJler RESET a nd

, 0

Calibration number, so that if power
is lost. you ca n manually enter the
number into the computer without
having 10 repeat the entire ca libra tion
process.

2 . By manually calculating how
many mrn's each pulse from the
speed sender represents , and e ntering
the value in number of rnm's using
Cal Menu Option 2. This number can
be calcula ted by determining the

Table 9 - Calibrate Menu Options

Functio n
Cahbrare Fyel - Row Sensor Mode - Enter now sensor cajlbratjon number per O.lL The Row Sensor used by
Oztechnics produces 780 pulses per O. I L of fuel. - EFt Mode - the computer Il'M!<ISUres the Pulse Vv'idth of the
Injectors ocer a known quantity of fuel used. While in Fuel Calibrate mode the message "Fuel", "EFr, "QIl",
"value" is displayed where "value" is the total PW of the injector, The "value" must not exceed 4294 otherwise
an error message "Err" wlll be displayed and calibration aborted, The Mode/Enter Key ends the EFI calibration
then the "Fuel" , "Used" message is displayed where the Fuel Used must be entered into the computer. TIlE'
computer gives warning BEEPS from the 80% calibration point Indicating n Is tlme to end fuel calibration before a
computer ovL'rflov.o condition occurs.

. MQd~liUrat iQn...t:!.wnber TIle Fuel calibration number is first displayed briefly before you lnput a new
callbration number 11 you choose not to change the value. only press the Mode/Enter key or let the input routine
lime out.
~nl@le Di~t<lll(:e Sensor The "Cal,~ "Dtsr, ~ "count" message is dl~pIayed where "count" represents the number
of pulses from the distance sensor. Once- a know distance is travelled (l -5km) the Mode/Enter key Is pressed and
the 'Dar" message is displayed briefly indicating to enter the distance- travelled during the calibration process.
Modify Distance Sensor Calibration Number TIle Distance calibration number Is first displayed end then you Input
a new value. If you choose not to change the value, only press the Mode/Enler key or tet the Input routine time
out
Calibrate Tad]Q For EFI mode only. The default calibration number Is 120. which represents the number required
to multiply the Injector count in 0.5 second to conver t to RPM. •
Sp.rint TImer Used to measure the time down to 1/ 10 's the vehicle takes to travel a specified distance, typically
400m Enter the Distance to travel alter the " Dist " message Is displayed and then a 9 second count down occurs.
Once the whide has travel led the spedfied distance the timer Is frozen on the display. Pressing a key while the
timer is active aborts the timer and freezes the display. Pressing <lny key exits the function .
Select f uel Qperating Mode Use the "+" & "-" keys 10 select between EFt or Ao.v Sensor opeetron. Default
"EFI ."

-- --- S!m Key Press Display Action•
0

1 ('1 1 Increment
2 SET/ClEAR 10 New digit
3 (-, 19 Decrement
5 Mode/ ENTeR 19.0 Decimal point
6 ('1 19.1 Increment
7 ModelENTER Finished

Calibra te Menu
1

3

7

2

4

5

6

Diagnostic Menu Function
1 Distance Inout Test The computer displays a count starling from

zero of the number of pulses it receives from tiw. Distance Input.
TIle display can be Zeroed by pressing the Set/Clear key,
To Exit the test press the Mode/ Enter Key.

2 Fuel Input Tes! The computer displays a count starting from zero
of the number of pulses it receives from the Fuel lnJ1lt. The
display can be Zeroed by pressing the Sa/Clear key. To
Exit the test press the ModelEnter Key.

3 Inlector Pulse Width Only available in ER mode, the computer
measures the Injector pulse width presented to the Fuel Input.
The display is calibrated in microseconds, for example 4000
represents 4mS. To Exit press the Mode/Enter key. The
computer holds the last measured P'W on the displey.

4 Kelhoard & Display Test Selecting the various key combinations
displays the appropriate key value and its value Is written to the
display. To Exit the lest, do not press a key lor five seconds.

Table 8 - Diagnostic Menu Options

h as been traveled - typically 1-5 km
- the Mode/Enter key is pressed to
end counting and the distance trav­
eled is entered. The computer divides
the distance traveled by the number of
pulses counted and stores the value
as a calibration number. It is a good
idea to record the distance calibration
number using Cal Menu Option 2 ­
View Modify Speed Sensor

Composite



Table 12. Optional Board 3 co m p o ne nts .

Parts Ust - Signal Board 3

•

Tvpical
12VOC

'SOmA
llmA
5V
12-o·I2V

-US $66.00
-US $27.00
- US $66.00
- US $1 5.00

away from ign ition noise and heat
sources. For best operation, mount
the sensor in a vertical position so
that the fuel enters from the bottom
of the sensor. Screened cable must be
used to connect the sensor to the
computer and the shield of the cable
must be tied 10 ground. This can be
done at the computer end. The flow
sensor used by Oetechntcs produces
780 pulses for every 0 .1 liters of fuel
which flows through it. T he OzTrip
Computer needs the calibrat ion num­
ber entered into it so it can calculate
the fuel flow. NV

Characteristic
Supply Voltage
Supply Current
1. Operating
2. Off

Speed Input Trip Voltage
Injector Trip VoltCige

Electrical Characteristics

AUD $1 10.00
AUD $45.00
AUD $110.00
AUD $25.00

Parts List

Designation
R26. R27. R28 . R29. R30 . R3 1, R32, R45
R6, R7, R60 . R61,R62. R63 , R64 . R65, R66, R67
R8. R14-R25 . R37-R44
R (pin I & 7 of IC3)
R2, R4. R9. R12- RI3, R26*. R33-R36.
33K Rl. R3
R5
cs. C4
CI. C'l
C5. C9. C I3. CI4
Cll
CB. ClO. C12,
C7
03, D5, D6
0 1, D2
21,22.23
SEG1,5EG2,5EG3,5ECJ4
XTAL
Tl
TRl , TR2, TR3 . TR4 . TR5, TR6. ffi7 , TRB, TR9.
TRIO. TR ll . TR12. TR13. TR I4, TR15. TR16.
ffiI7 , TRIB. TR19, ffi20
L1, L2 . L3. L4. LS. L6.L7.LB
51 .52,53.54
IC3
IC'
IC I
IC2
PIEla

Oztechn ics Pty l td,
PO. Box 38

Illawong NSW 2234
AUSTRALIA

www.oztechnics.com.au
information@oztechnics.com.au

FAX; +61·2·9541-0734

Description
22
IK
2K2
4K7
10K

10M
22pF
1nF (102)
100nF (104)
lDuF
lOOuF
lOOOuF
lN914
lN4004
IN4733
SA56-215RWA
4MHz
Be547
BC559

l£D 3mm RED
PCB Push buttons
40106 OR 74C14
6BHC705C8
LJVl78L05 rr0-92)
LJVl317 rrO·220)
PCB Piezo
IOmm Spacer
Bol"
Instrument Case
Front Fil ter Panel
TRIP-PCBl
TRIp·PCB2

OzTrip V1 .2 Car Kit
OzTrip Interlace Board
Fuel Flow Sensor
Air Mail

req uired. The fuel f10vJ sensor selected
by Oatechrucs is an inductive type,
which requires signal conditioning 10
drive the digita l input to the computer.
Signal conditioning for the flow sen­
sor is achieved o n Board 3.

For EFl engines, a direct connec­
lion is required from the OzTrip
Computer fuel input 10 the injector.
The injector has two connections:
one side of the injector coil is con­
nected to +12VDC and the other side
is connected to the engine manage­
ment computer (EMC).

The OzTrip Computer must be
connected to the EMC side of
the injector. It is sometimes
easier to make the injector
connection directly across the
EMC computer, which is usu-
ally located in the front pas-
senger foot well or under the
dashboard.

If installing a fuel flow
sensor. mount the sensor

- US prices subject to exchange rate fluctuations.

Quantil!.!
8
10
21
I
10
2
I
2
2
4
I
3
I
3
2
3
4
I
1
20

8
4
I
1
1
I
1
2
4
I
I
I
I

Project Details

Table 10. Note there are 2 x R26 resistors on the PCB. R26* is a 10K
installed on the solder side of the board under the controller.

Th is project and software is Copyright 10 Oztechnics Ply Ltd . A lull kit can be
purchased from Oztechnics. You can place your order on-line from the .
Oztechnics secure web server or make inquiries via email or FAX. Visa and
MasterCard accepted. All components. case. and laser cut screen-printed fronl
panel tilters are included in Ihe kit. A comprehensive user and construction man­
ual is available for download, as well as some PC test software from the
Oztectmics website.

'-----------------~-----' .
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8 . Testing corn­
plete. Install into
vehicle.

· Permanent +12VDC (battery)
supply.

· Accessorie s connection
(switched +12V).

· Speed sender connection.
· Fuel connection .
· Optional headlight connection

so that the display can be
automatically dimmed when
the headlights are switched on.

The computer requires:

The engine type determines the
fuel sender connection. For carburet­
ed engines, a fuel flow sensor is

Testing

Installation

1. Apply +12VDC a nd ground to
the respective inputs. Nothing shoukl
happen

2. Apply +12V to the accessory
input. You should hear a BEEP out of
the computer and a message dis­
played on the display "tRiP" comput­
er, version " l.2 ." Disconnecting the
accessory input from the +12V
should shut the computer down.

3 , Check that the keyboard is
funct ioning correctly by pressing
every key; a BEEP should be heard
every time a key is pressed . Use the
Diagnostic Menu Option 4 10 chec k
all the key combinations.

4. Check the display and use the
Diagn ostic O ption 4 to cycle through
all of the display.

5. Check the speed input by
using the Diagnostic Option 1 a nd
pulsing the speed input with a voltage
between 5-12VDC. The display
should register the pulses. Remember
the display might jump up very quick­
ly because the input is very sensit ive.

6 . Check the fuel input by using
the Diagnostic Option 2. If the co m­
puter has been configu red for EA
operation, pulse the input with a 5 ­
12VDC signal to trip the counter. If
the now sensor is connected, blow
into the sensor and it should register
on the dis play.

7. Tesl the display-dimming fea­
ture by connecting +12VDC to the
head light input.

mounting ICS (serial EEPROM), R58.
and R59 (10K) on the solder side but
u is not used in this application.

A step-by-step assembly manual
is available for download from the
Oetechntcs website.

Note there is a
DOS-based applica­
tion on the
O ztechnics website
(EA.EXE) which is
used to create pulse s
on the parallel printer
port. You can make a
connection from the
PC to the computer
10 test the inputs to
the computer. The
software allows you
10 vary the pulse
width and frequency

of the signal on the data pins (2-11)
on the parallel port.

After assembling the computer:

De!iignalion
R47. R48 . R50, RSl , R52.
R53,R5S, R56
R60
R46, R49. R54. R57
C I5. C16. C l7, CI 8 ,
C19. C20
ICB
IC6
IC7

Description
IK

22
10M
lOuF

4020
MAX232
TL082
16 pin ic sockets
8 pin Ie socket
TRlP·PCB3

Quantit!.!
8

1
4
7

I
I
1
2
I
I

Value Four-Band Color Cod§
22 Red Red Black Gold
l K Brown Black Red Gold
2.2K Red Red Red Gold
4 ,7K Yei lool Violet Red Gold
10K Brown Black Orange Gold
33K Orange Ora nge Orange Gold
10M Brown Black Blue Gold

Table 11. Resistor Color Codes

IC I. a 78L05 regulator. is used to
supply the controller and logic while
IC2 . a LM317 variable regulator. is
used to supply the variable display
voltage.

When the headlight s are switched
on. transistor 0 21 is turned on via
0 3 and the 10K resistor. This effec­
tively shorts the 2.2K ohm resistor,
which 10000rs the oulput of the
LM317 voltage regulator. T h is has the
effect of dimming the display for
nightt ime driving.

Provision has been made on the
PC board for six components not
used in this version of the computer
ICS. ICB.

nal board is not required. T he flow
sensor used by Oztechnics is an
inductive type, which produces an
a nalog output, which requires signal
conditioning to drive the fron t end of
the computer.

Assembling the boards is made
easy by following the componenl
mask printed onto the PCBs. Board 2
has components mounted on both
sides of the PCB. You must solder the
components on the bottom side first
as ICI socket hides resistors R26' .
R37~R44 , and transistors TRI 3 -T20,
which are mounted on the bottom
side of Board 2 . Resistors R37-R44
are mounted on their ends.

A 4K7 resistor. R. is soldered on
the backside of Board 2 between pins
I and 7 of 1C3.

Note there is provision for

Co nstr uctio n

The OzTrip Car Computer is
available in two versions depending
on engine type, telemetry, and sen­
sors required. T he basic unit requ ires
two PCBs a nd only accepts digital
type pulses from the sensors.

If data telemetry, a fuel now sen­
sor, or an analog speed sensor is
used, then a third signal board needs
to be added ahead of the main com­
puter to condition the analog signals
from the flow sensor/speed sensor or
perform RS232 translation.

If a now sensor with a digital
TTL type output is used, then the sig-

Resistor Color Codes



ADVERTISER
INDEX

Choose a category for your aJ from the classifications listed belau:

120. Components
125. r-ncrcccoeeue-s
I]O.Antique Electronics
I] 5.Aviation Electron ics
140. Publicat ions
145. Robotics
1SO. Plans/Kits/Schematics
155. ManualsJSchematics Wa nted
J60. Misc. Electronics For Sale
170. Misc. Electronics Wanted
175. BBS & Online Services
IBO. Education
190. Business Opportunities
200. Repairs/SerVice

1M
hlnl

tollll'
k¥ the classifieds!!

10. Ham Gear For Sale
20. Ham Gea r Wanted
] 0. CBlScanners
40. Music & Accessories
50. Computer Hardware
60. Computer Software
70. Computer Equipment Wanted
80.Test Equipment
8S. Security
90. Sate lli te Equipment
95. Mil itary Surplus Hectronks

100.AudioN ideo/lasers
110. Cable TV
II S.Telephone/Fax

IMPORTANT INFORMATION
All class ified ads are running copy only. No special positioning. centering. dot leaders, extra
spat e. ete. is allowed. All a<!vertising in Nuts & Volts is limited to electronically related
items ONLY.AIIads are subject to approval by the publisher.We reserve the right to reject
or edit any ad submin ed,We do not take ad copy or changes over the phone.We do not bill
fo r classified ads. Repeat ads or ads run in multiple classifications within the same issue are
allowed. Paid subscribers may run ads at the 60j! rate only through their subscription expi­
ration date. NO REFUNDS. Credit only. No credit for typesetting errors will be issued
unless you clearly print or type your ad copy.

DEADLINE
Prepaid ads received by 5:00pm on the closing date (5th of the m onth) will appear in
the foll owing month's issue.Ads postmarked through the 5th, but received after the closing
date, will be placed 'in the next available issue. No can ellations or changes after the 5th.
Cancellations and changes must be submined in writing.

RATE PER WORD
The ad rate for current PAID subscribers is 60\1' per word.AII others pay $ 1.20 per
word. There is a $9.00 minimum charge per ad per insertion.

PHOTOS, DRAWINGS,AND BOXES
A photo or drawing may be run at the top of your classified ad for an additional $ 10.00 (I"
depth max.) for camera-ready art. No wording is allowed in this area.To BOX your ad.
include an additional $50.00 for copy-only ads,or $75.00 for ads with art or photos.PhotoS
may be emailedto classad@nutsvolts.com.

WORDS IN BOLD AND/OR ALL CAPS
Words to be set in bold or CAPS are each IQ( extra PERWORD. BOLD CAPS are 20c
extra per word.The fi rst two words of each ad are bold capped at no charge. Indicate bold
words by underlining.Words normally written in caps (e.g., IBM) and accepted abbreviations
such as VAC or MHz are NOT charged as all cap words. Use a two-letter abbreviation for
states.

TYPE or PRINT roor ELECTRO NICALLY RELAT ED ad copy CLEARLY (n ot a ll
caps) on a separate piece of paper. Spell out words when submitting handwritten copy.
Calculate the number of words and multiply It by the appropriate rate (see RATE PER
WORD section). Include any charges for bold andlor CAPPED words, any artwork cosu
that would be applicable, and/or costs for boxing your ad (explained below). Choose the
appropriate classification for your ad(s) to appear in (see below). If no classification is indi­
cated, it will be placed in Misc. Electron ics or wherever we deem most suitable. Enclose
your na me, address, phone number, and Nuts & Volts acco unt number from your
mailing label (if available) for identifi cation purposes. Include full payment - CLASS I.
FIEOS RUN ON A PRE-PAID BASIS ONLY - and mail your completed order to;

NUT S & VOLTS MAGAZINE, 430 Princeland Ct.• Corona.CA 92879.

EMAILING OR FAXING IN AD COPY
You may email or fa:o: in ad copy or changes before the closing date (5:00pm on the 5t h)
using MasterCard or Visa. Include credit card e:o:piration date, the name that appears on the
card. a daytime phone number, and your Nuts & Volts account number. Email ad(s) to
classad@nutsvolts,com orfaxto 909-371 -3052.Ads without credit card information will not
be listed as received until payment is received in full. WE DO NOT CALl, EMAIl, OR
FAX BACK VERIFICATION OR QUOTES OF EMAllED AND FAXED-IN ADS.
For verification of emailed or faxed-in ads, please call 909-371-8497.

la Paz Electronics International 72

Lemos intematcnar Co.. Inc 27
levy latham 45
UoearSystems 17
lynxmotion. Inc 57

M2l Electronics 29

Marlin P.Jones & Assoc. Inc. . 70
Mateo. Inc 70-71

Mewso" , 36

microEngineering LabS 17

Micromint 13

Microtek 72

Milestone Products ,., ,.. 11

Motron , _ , , 52
Mr. NiCd 33

MVS 69

Neteom 25

Ohio Automalion 70

Parallax. Inc. . Back Cover
PCB Express . Inc. ....71
Picard Industries . 53

Pioneer Hill Software .47

Polaris Induslries 9

Power Quality. Inc 72

Prairie Digital. Inc __ 71

Pre-Owned Electronics .42
Pulsar. Inc 32

Quality Kits , 70
RadioShack.com 15

Ramsey Electronics. Inc 37
R.E. Smith , 70
Resources Un·lld. . 31
Aoger's Systems Specialisl 54

Saelig Company 12

savage Innovations 10

Scott Edwards Electronics, Inc 29

Seabird Technical 71
Securelek 71
Sheffield Electronics 72

Shreve Systems 18

sirecc Electronics 72

Skycra" Parts & Surplus, Inc 58
Square 1 Electronics 13

Sun Equipment Corp 20
SuperCircuits 21

Surplus Traders 72

rectoscs. Inc 70
Technological Arts .49

Ten-'rec. Inc 24
Test Equipment Connection , 58

The AF Connection 14

Tropical Hamboree .41

Ultramagnets.com 72

Unicorn Electronics 29
USI Corp .42

V&V Mach. & Equipmenl. Inc 70-71
Vesta Technology, Inc 70

Viking Systems International 33

vtsnect. Inc 44

Weederrecorciocee 76
western 'rest Systems 38-39
Worldwyde 70-71

A & A Engineering , 71

Abaoom Technologies .47

ACP Superstore 58

ActiveWire. Inc 70

Advanced Transdata Corporation 24. 69

All Electronics Corporation 61

Alltronics _ 56

Andromeda Research ....... ............... ....•.10

Antique Radio Classified 71

Apress 5

Avalon Tech 72

AWe 57

Baylin Publications 43

Berkeley Nucleonics Corp 22

Bilocon Corp, , 71
Bitz Technology , 62

C & S sales. Inc 62

C and H Sales Company 90

Carl's Electronics 11
CCTV Oullet . _ 51
CEI Cable Wholesalers 14

CIE . _ 42

Circuit Specialists. inc 94

Communications Surplus 71

Coosumertronics 70
Corporate Systems Center 2, 95
Cunard Associates 55

CSMicro Systems 72

Data Design Corp 72
Decade Engineer ing 72
Demar Eleclronics 70
DesignNOles.com 68

Digital Products Company 70

Earth ComputerTechnologies 89

ECD 70

Electronic Design Specialists 41
E.H.Yost & Co 33

Elec1ro Mavin 76
Electro SCience Applications 71

Electronlx Corp 60

Electrooix Express 55

EMAC, Inc 55

EPS 71
Fair Radio Sales Co 53

ExprassPCB 47

Foss Warehouse Distributors 71

Galeway Electronics, Inc 40

General Device Instruments 71
e errcoer.con 72
Globa l1ech Distributors 70

Graymark 91

Halted Specialties Co 3

H.T. Orr Computer Supplies 90

Hudson Electromcs , 60

Information Unlimiled 20
Inkjel Southwest .•............ .....................59
intencam Systems ,.23

Intronies.lnc 16

Intuitive CirCUIlS LLC __ :.52

Island Logix 32

Jam RF 60

J·Wor1l.s. Inc .43
lakeview Research ,.45

•

82 OE"U MSER 2000/S u ls & VoJt.~ .Uagllz i ne



Pro
CFiJcm@ ~rJD®lt

WCIDQD an®®@
FAST

WIRE/CABLE
& CONNECTORS

SATELLITE

TEST EQUIPMENT

TOOLS

SECURITY

Bitz Technology 60
CCTV Outlet 51
COnsumertronics..••........•...•.......•..•...............70
Decade Engineering 72
Information Unlimited 20
mtencem Systems 23
Lemos International Co., Inc 27
Mateo, Inc 70-71
Motron 52
Polaris Industries 9
Securetek .71
SuperCircuits 21
Visilect, Inc 44

Baylin Publicalions 43
Worldwyde 70-71

STEPPER MOTORS

SOLAR EQUIPMENT

Berkeley Nucleonics COrp 22
C & S Sales, Inc 62
C and H Sales Company 90
Circuit Specialists. Inc 94
Data Design Corp 72
DesignNoles.com 68
Digital Products Company 70
Electronic Design Specialists .41
Intronies, Inc 16
J·Works, Inc 43
Levy Latham .45
Pioneer Hill Software ..47
Power Quality. Inc 72
Prairie Digital, Inc 71
RadioShack.com 15
Saeli9 COmpany 12
Seabim technkat 71
Sun EQuipment Corp 20
Test EQuipment Connection 58
Western 'test Systems 38-39
Wor1dwyde 70-71

aaocon Corp 71
Berkeley Nucleonics Corp 22
Carl's Electronics 11
Digital Products Company 70
Globaitech Distribulors 70
Weeder Technologias 76

Advanced Transdata Corporation 24, 89
C & S Sales. Inc 62
Graymark 91
Sun EQuipment Corp 20
The R~ Connection 14
Ultramagnats.eom 72

Alhronics 56

Savage Innovations 10
Apress 5
SupelCi rcuits 21

,

TELEPHONE

RF TRANSMITIERS/
RECEIVERS,

ROBOTICS,

PUBLICATIONS

MISC.lSURPLUS

Information Unlimited 20
Resources Un-LId 31
Unicorn Electronics 29

LASERS

PROGRAMMERS

e & S Sales. Inc 62
Digital Products Company 70
Earth Computer Technologies 89
EMAC, Inc 55
Gateway Electronics. Inc 40
Graymark 91
Information Unlimiled 20
Inkjel sccmwes 59
Marlin P. Jones & Assoc. Inc 70
Quality KiIs 70
Ramsey Electronics, Inc 37
SCoII Edwards Electronics. Inc 29
'ten-tee. Inc 24
USI Corp .42
Weeder Technologies 76
Worldwyde 70-71

AntiQue Radio Classified 71
Baylin Publications 43
COnsumertronics 70
Lakeview Researdl ..45
Netcom 25
Apress .5
Square 1 Electronics 13

Abaeom Technologies 47
Mateo, Inc 70-71
Securetek 71

Advanced Transdata Corporation 24. 89
Andromeda Research 10
General Device Instruments 71
Intronies, lnc 16
M2L Electronics 29
microEn9ineering Labs 17
Sun Equlpmenl Corp 20
Worldwyde 70-71

All aecncoce Corporation 61
C and H Sales Company 90
Communications Surplus 71
Demar Electronics 70
EPS 71
Fair Radio Sales Co 53
Gateway Electronics. Inc 40
a etrooer.com 72
Hailed Specialties Co 3
JamAF 60
Levy Latham 45
unearSystems 17
PCB Express, Inc 71
Picard Industries ,53
Power Quality, Inc 72
Resources lin-LId 31
Shetlield Electronics 72
Shreve Systems 18
Sinaeo Efectronics 72
Skycrafl Parts & Surplus. Inc 58
Surplus Traders 72
Ultramagnets.com 72
Unicorn "Electronics 29

~:~n~~r~~~~.~~.l~.~.~.~~.~.~~..:: ::::: :::::::: ::::: :::~
Weeder Technologies 76

KITS

EDUCATION

EVENTS/SHOWS

COMPUTER

ACP Superstore 58
Tropical Hamboree 41

Hardware
ActiveWire. Inc 70
Corporate Systems Center 2, 95
Earth Computer Technologies 89
Electro Mavin 76
General Device Instruments 71
Halted Specialties Co 3
La Paz Electronics lntematienal 72
Marlin P. Jones & Assoc. Inc ..70
Roger's s ystems Specialisl 54
Shreve s vetene 18
Techniks, Inc 70

Software
ccnsurren ronics 70
Electro SCience Applications 71
Electronix Corp 60
Globahech Distributors 70
tsland Logix Inc 32
Mewsofl 36
Ohio Aulomahon , 70
Pioneer Hill Software ..47

EPS 71
Electronix Express 55
La Paz Electronics International 72
Unear systems 17
Pulsar. Inc 32
RadioShack.com 15
Sinaco Electronics 72
Skycralt Parts & Surplus. Inc 58
UnICOrn Electronics 29
Visitect, Inc 44

CIE 42
EMAC. Inc 55
Apress 5

DESIGN/ENGINEERING
SERVICES

Bilicon COrp 71
DesignN01es.com 68
Electro Science Applications 71
ExpressPCB 47
Prairie Digital. Inc ,71
Pulsar. Inc 32
V&V Mach. & Equipment. Inc 70-71

Microcontrollers /1/0 Boards
Abacom Technologies ..47
Advanced Transdala Corporation 24. 89
AWe 57
CSMicro Systems 72
EMAC, Inc 55
Intuitive Circuits LLC 52
La Paz Electronics International 72
microEngineering Labs 17
Micromint 13
MVS 69
Parallax. Inc Back Cover
Prairie Digital, Inc 71
R.E. Smith 70
SCot! Edwards Electronics, Inc 29
Square 1 Electronics 13
Technological Arts 49
Vesta TeChnology, Inc 70
Worldwyde 70-71

Printers/Printer Supplies
GetToner.com ,72
H.T. Orr Computer Supplies 90
Inkjet Southwest 59

COMPONENTS

CIRCUIT BOARDS

A & A Engineering 71
Cunard Associates 55
E.H.vest& Co 33
Globahech Distribulors 70
Mr. NiCd 33
Power Quality. Inc. .. 72

C arn::l H Sales Com~any 90
Earth Computer Tee nologies 89
Roger's Systems Specialist 54
Skycraft Parts & Surplus, Inc 58

BATIERIES/CHARGERS

Cunard A$SOCiales 55
ECD 70
EllpressPCB ..47
PCB Express. Inc 71
Pulsar. Inc 32
V&V Mach. & EQuipment, Inc 70·71

Bilocon Corp. . 71

BUSINESS
OPPORTUNITIES

ASSEMBLY SERVICES

CCD CAMERASNIDEO

CB/SCANNERS

CABLE TV

Communicalions Surplus 71 Lemos International Co., Inc 27 Roger's Systems Specialist 54
ECD 70 Alhronics 56 Lynxm01ion, Inc 57 The RF Connection 14

,'Ii /ItS & Vnlts .Ilagtlz;lIe; DEc EMBER 2000 8 3

AJ ll ronics 56
Communications Surplus 3 1
Decade Engineering ................•.....•..•..........72
Gatewarr Electronics, Inc .40
Lemos nternational Co., Inc 2 7
Microtek .............................................•...•..•. '"72
Motron .52
RadioShack.com 15
Ramsey Electronics, Inc 37
Ten-Tee, Inc.•.•.....•..•.....•..............................24
The AF Connection 14
Tropical Hamboree .41

BUYING ELECTRONIC
SURPLUS

Pre-owned Electron ics, Inc 42

AMATEUR RADIO & TV

CCTV Outlet 51
Circuit Specialisls, Inc 94
Decade Engineering .72
Intellicam Systems 23
Mateo. Inc 70-71
PoIarls Industries 9
Ramsey Electronics. Inc 37
Resources Un-Ltd 3 1
seabird 'recnncar 71
SeclJretek 71
SuperCircuits 21
USI Corp 42

Avalon Tech 72
CEI Cable Wholesalers 14
Foss Warehouse Distribulors .71
Hudson Electronics 60
Milestone Products 11
Wor1dwyde 70-71

USI Corp 42



This is a READER TO REAI:ER Column. All questions AND answers 'Nill be provided by Nuts & Volts readers and are intended to promote the exchange of ideas
and provide assistance for solving problems of a technical nature. All questions submitted are subject to editing and will be published on a space available basis if
deemed suitable to the publisher. All answers are submitted by readers and NO GUARANTEES WHA TSC£VER are made by the publisher, The implementation of
any answer printed in this column may require val)'ing degrees of technical experience and should only be attempted by qualified individuals. Always use common
sense and good judgementl

Send all material to Nuts & Volts Magazme, 430 Prmceiand Court. Corona,
CA 92879 DR fax to (9091 371-3052. OR E-Mail to forum@nutsvolts.comQUESTIONS

Oon't terser to check
out the new online
electronics forums
at the Nurs I< Volrs

website. There are
currently boards for dis­

cusstns Robotics.
Microcontroll ers.

Radio. Computers.
and a General forum for discussing
any electronic topic at all. We'll
even add new dedicated boards for
hot topics, Just let us know!

I have a 1Il-vear-old 27" color TV
and the horizontal output is starting
to sag.

W hen there ar e bright [especial­
ly white) areas on the right edge of
the screen, the entire scan lines cor­
responding to the bright areas are
shifted to the left.

W hen venetian blinds are dIS­
played it looks very wavy.

I have examined the 500V fly­
back primal)' voltage and the hsync
driver transistor waveforms and they
look okay.

My question: is this a case of
"tir-ed ftyback?" Does age affect the
coils or just the diodes? I don't have
an HV probe, 50 I can't examine the
CRT high voltage, which seems scary,
an'fNay,

It's a great set, and a new flyback
and a proalignment/ adjust would
cost much less than a new one,
#12001 Greg M orris

Boulder, CO

I am using an HTK 10 10 meter
r adio wi th 25 watts PEP into a
Hooker 10 0 amp, To make it legal.
I'm using a big lowpass filter,

15 the 25 watts too much input?
W hat resistors should I change?
Does a schematic of the Hooker

10 0 exist?
#12002 Anthony Glen

via Internet

I need help on how to hook up a
"record your own 1Q.second mes­
sage" device - operating on four
A?4 button batteries - on the phone
line 50 that my own recorded mes­
sage can be heard by both parties
and repeated every minute [or less),
either getting its entire power supply

from the phone line or through an AC
adaptor, but not both, Yes, t his
device has a momentary N.D. switch.

Could someone please help me
with a diagram?
#12003 Dan Ghergher

via Internet

I'm looking for a circuit for an
"automatic on/ off' feature that will
switch power to a home-brew pow­
ered sub-woofer whenever the main
audio system is energized,

The circuit should use the speak­
er WIres from the main amplifier as a
sense input to control the power to
the sub-woofer.

Has anyone got a workable cir­
cuit or a pointer to a schematic?
# 1 2 0 0 4 Len Kastner

Moneta, VA

I restore old cars and I am trying
to replace a 'seatbelt reminder ' timer
which is no longer available.

The timer should activate a 12V
bulb for approximately 30 seconds
and tum off. The simpler the better.

Can someone point me in the
right direction to locate a circuit dia­
gram or off-the-shelf solution?
# 1 2 0 0 5 David Cavender

via Int ernet

What I am wanting to build IS a
DC six-volt photo cell timing circuit
wildlife feeder that will feed dawn and
dusk.
# 1 2 0 0 6 Robin W illiams

via Internet

I am looking for a delayed paging
circuit. This circuit would record a
message and play it back over a pag­
ing system,

The delay is needed to avoid
problems with feedback when a
phone near a paging speaker is used

The input would be a mic-level
audio input and a contact closure
indicating when record should take
place.

When recording is com plete
(contacts open), the circuit should
output a line-revel audio signal and a
voltage indicating paging is active.
#12007 Greg Krumrey

via Internet

I have two AM broadcast sta­
tions within a few miles.

I have a very strang overload
problem. specifically a 2a+b signal at
3 .850 [smack dab in the heart of the
8O-meter band].

How about a highpass filter that
cuts off the AM broadcast band?

Since I am using a transceiver, It
would have to handle about 100
watts.

How about a schematic or a
source for this filter?
#12008 Bill O'Neil

Cuyahoga Falls, OH

I would like to build an eucre CO
player display similar to those found
at stores like Target. and Barnes and
Noble,

These players are disguised
behind a panel of photo thumbnails
showing which artist's music COs
are available for listening before pur­
chasing,

Each selection is played by press­
ing a m emory-bubble keypad, and lis­
tening to a song lasting for 20 sec­
onds or longer.

One store indicated that the
hardware is generic and not propri­
etary.
# 1 2 0 0 9 M ike Warner

via Internet

I have a AadioShack remote con­
tral truck which runs at 49.9 M Hz. I
would like to change the operating
frequency Can this be done?

# 120 0 10 Brett Bailey
via Internet

Does someone have a flowchart
for tracking down service schemat­
ics?

Present wish list is a motion sen-­
sor schematic - known mtorrnation
on same. Model 52-4076-2 [NW­
12 ) made in China. possibly pack­
aged in Quebec. SA [probably the
manufacturer's symbol} LA96805.

The manufacturer is a little elu­
sive, The registered trademark is SA,
The SA is inside a circle with a small
portion of the circle m issing
[between two and four o'clock).
#120011 Ken Schultis

via Internet

I am looking for specifications
and wiring data for a 4 0 12 Travelling
Wave Tube made by RCA.This TWT
has six color-coded wires attached:

ANSWER INFO
• Include the question number that
appears dIrectly below the question
you are responding to.
• Payment of $25.00 will be sent if
your answer is printed. Be sure to
include your mailing address if
responding by E-Mail.
• Your name, city, state, and E-Mail
address, (if submitted by E-Mail). will
be printed in the magazine, unless
you notify us otherwise with your
submission,
• The question number and a short
summary of the original question
will be printed above the answer,
• Unanswered questions from a past
issue may still be responded to.
• Comments r egarding answers
printed in this column may be print­
ed in the Reader Feedback section if
space allows.

QUESTION INFO
TO BE CONSIDERED FOR PUBUCATION

All questions should relate to one or
more of the following:
11Ol'Cl.lft Design 3) Problem SoMng
2) Eleetro'llc Theory 4) (tiler Similar tcocs

INFORMATION/RESTRICTIONS
• No questions will be accepted that
offer equipment for sale or equipment
wanted to buy
• Selected questions will be printed one
time on a space available basis.
• Ouestmns may be subject to editing.

HELPFUL HINTS
• Be brief but include all pertinent infor­
mation, If no one knOlNS Ir'v'hat you're ask­
ing, you won't get any response land we
probably won't print it either].
• Write legibly (or type). If we can't read
it, weu throw it away.
• Include your Name, Address and
Phone Number. Only your name will be
published with the question. but we may
need to contact you.

brown (two), orange, blue, yellow, and
green.
#120012 Thomas Peasley

New Hudson, MI

I'd like to make a float charger to
keep my motorcycle battery up to
snuff over the winter. Any ideas?
#120013 Don

via Intemet

I was wondering if anyone knows
of a place or vendor who has coso-
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Russell Kincaid
M ilford, NH

49625 ID89S/HDD1 5Pj.
In other words. you need to state

which end has pins (P) and which end
has sockets {S).

The H0015P [pins] connector is
the one that matches the SVGA card
of an IBM compatible PC. The nine­
pin end needs pins or sockets to
match your monitor.

JDR at 1-80 0-5 3 8-5002 has a
multi sync cable. catalog number
CBL·VGA, described as o B0 9p·
HOB15P that evidently has pins at
both ends.

You can find a number of cable
connection diagrams at www.repai
rfaq.orgjREPAIR/F_Pinouts1 .html

Here is a pinout diagram from
that source for the Bpin Dconnector
to 'l fi-pin "high-density 0 " (three row)
VGA cable: • ~

~

Quad nand 74ACOOSGND
Dual Timer LM556CM-N0
Quad 0 FF 74AC175SC-ND
LED P405-ND (clear lens)
LEO 404-N0 (diffuse lens]
180K resistor (10) P1 BOKVCT-NO
90K resistor (10) P91 KVCT-No
150 ohm (10) P15OVCT-No
1uFcap(10)PCC1882CT-N0
.01 uF cap (10) PCC103BCT-NO

the right side of the LM556 starts
oscillating.

A delay between right side flash­
ing and left side flashing would be
desirable, but requires several more
ICs.

Email me at t"Usslk@aoLcom if
you want to get that complex.

Parts are available from Digi-Key
(all surface mount):
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pinout diagram for my M oniter m
VK2400? It must be a nine-pin. two­
row to 15-pin, three-row cable.

A cable has two ends, so an
accurate answer depends on know­
ing to what video controller the mon­
itor is to be connected.

The VK24QO is said to be a fixed­
frequency monochrome monitor.

Its high resolution suggests that
it is designed to be driven by an SVGA
controller in which case, it would
most likely be using the green signal
for video. If that is the case, and the
controller is indeed a standard SVGA
card for a PC. then the cable sounds
like a DB9 to HDD15 "multisync"
VGA cable.

Such a cable is available at Daleo
1-800-445-534 2 as cata log num­
bers 49 630 (DB9P/HoD15S) and

ANSWER m #100 011 · OCT. 2000
I would like to equip a model police

car with strobe lights that would flash
altemately with a cadence of four
rapid flashes for the left and four for
the right.

Circuits are available for full-size
cars, but no doubt are too big for a
model.

This solution uses three ICs which
are available in Small Outline (SO)
package.

The circuit could be built on a two­
square-inch board.

The circuit operates on 6 volts.
The logic ICs are crv10S for low

power and to allow me to use RCtim­
Ing.

This is how it works: The LM556
is a dual 555 timer. Each timer oscil­
lates at 4 Hz with 25% duty cycle.

The 74175 is a quad 0 flip flop
which is used like a shift register to
count four pulses. When power is
applied. the 7400 whose inputs are
connected to vee puts a negative
pulse to the 74175 reset input to
start in the
right mode.
Otherwise. it
could get
stuck.

The circuit
stares off with
pin 15 of the
74175 ' low
which inhibits
the right sec­
tion of the 556
from oscillat­
Ing.

Pin 14 of
the 74175 is
high which
enables pulses
from the left
side of the
556 to be
passed on to
the clock input
of the 74 175.

After four
pulses. the
high that was
on pin 4 of the
74175 has
moved down
to pin 15 and

Gus Calabrese
Denver , CO

ANSWER TO #110012· NOV. 2000
Where can I get a cable or

The amplitude of the notches will
determine whether they cause any
problems. M odem devices based on
solid-state electronics are reason­
ably well protected from surges.
Your refrigerator is probably safe
from the "notches" (unless it has a
control panel).

There are a number of things
you can do to improve the quality of
the AC line.

1) Put UPSs (Uninterr upt ible
Power Supply) in front items that you
want to "ride" through the power out­
age. UPS units can be expected to fil­
ter out AC line glitches that may
affect your devices. www.upsshop.
ccrn/ .

2 ) Isolation transformers are
good for removmq spikes.
Sometimes these can be obtained
surplus. EMD appears to have isola­
t ion transformers for sale.
www.emd-inc.eom/sur plus!.ht m

The isolation transformer must
be sized to carry the max load you
expect to put on It.

3 } Une filters can help remove
high freq uency glitches. These are
cheaper and not as effective as isola­
tion transformers. They may be ade­
quate in many cases.

This is one site I found
www.elect-spec.com/wire_in.htm

Of course. Nuts & Volts is a good
place to look for surp lus items such
as the isolation transformers and
line filters.

The Intemet addresses I gave
are suggestions and not a recom­
m endation.

ANSWER TO #1 1001 1 • NOV. 2000
I have an enqnearven genera­

tor for power outage emergencies.
Unfortunately. I have found some

references to the unsuitability of the
brote force type generator for solid­
state devices. I put a scope on the
output a t load end it seemed to pro­
duce 60cycle power. but with tiny
"natcnes" along the trace fines. Are
these concems valid?

signal by demodulating the video and
audio signals, and processing the
video to eliminate the effects of
scrambling.

Rnslly, the processed VIdeo and
audio are sent to an RF modulator to
create an RF signal that your TV and
VCR can receive.

M any of these styles of convert­
ers also have a set of video and audio
jacks on the back.

So. if this describes your co","
verter. you're out of luck.

You can always bypass the co","
verter to receive the closed caption­
ing on non -scrambled signals.

Dennis Shelton
Chesapeake, VA

ANSWER TO #1 1009 • NOV. 2000
I haven't found any BCD

up/down/ presetable counter chips
that are compact with multiple
stages that drive seven-segment dis ­
plays [something cascadable at least
out to 10 digits].

Russell Kincaid
Milford, NH

W ill someone please explain how
VCR+ works?

I have never seen an article or
even a mention of the system an'/"
where. and t read a lot of "s tu ff."

I have a feeling that if I experi­
ment with the "numbers" that I can
find a code that would allow me to
produce a set of numbers that would
result in any desired programming.
#120015 Drlo Hudson

Kansas City. M O

The M otorola MC14553B
(CMOS logic) comes the closest to
meeting your requirements.

It has three BCD counters and
multiplexing circu itry so you can get
nine digits with three 14 5 53 s and
three BCD to seven-segment
decoders (M C14543 B). It is not pre­
settable and does not count down.

If you need those features, you
are stuck with the 74 193 and 7 447.

The CMOS units are available
from NTE as NTE45 5 3B and
NTE4543B.

ANSWER TO #7006· JULY 20 00
I recently bought a cable con­

verter for my 'Tv. but now I CBn not
get closed caption on the set. Any
Suggestions?

There are two basic types of
cable converters out there .

The first type is the frequency
conversion type. They shift the incom­
ing signal much like the front end of a
communications re ceiver. The output
signal is un-altered except for a shift
in frequency.

The second type is the receiver
remodulator. This is the style used by
most cable descrambfers. The signal
t hey send to your TV is highly
processed and st r ipped of all
(Vertical Blanking Interval) VBI sig­
nals.

Unfortunately. the closed cap­
tioning information is embedded in
the VBI signal are a.

These converters process the

leta ICs for sale, and doesn't require
a large minimum order?

Two places on the Intemet that
have them will not sell to individuals
or they have a $100.00 minimum
order.

I need an Analog Device (ca.
1985) AD7550BD AID converter Ie.
# 1200 14 E. Kirk Ellis

Pikeville, NC

ANSWERS



6 GND {red return)
7 GND (gm return]
8 GNO [blue retum)

is opened.
Using small signal diodes such as

the 1N4 148 will allow outputs to be
ORed to a transistor that will turn on
the buzzer.

Any questions can be directed to
wft@frii.com or www.W FTelect
roracs .com .
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Gus Calabrese
Denver, CO

and clocks so
through Its
10 outputs.

T h u s ,
the first
4017 IU1]
represents
seconds 1
thru 10, the
second (U2}
rep rese nts
seconds 1 1
thru 20, and
the third
4017 IU3j
represents
seconds 21
thru 30.

T a
obtain a
chirp at 15
seconds,
have the #5 output on U2 drive a tran­
sistor that turned on a buzzer. #5
output will be on for one second.

Combining outputs #7 and #8 on
U2 will create a two-second output at
the 18th second. Output #9 of U1
turns on at 10 seconds and stays on
until the switch is opened.

Output #9 of U2 turns on at 20
seconds and stays on until the switch

ANSWER TO #11008· NOV. 2000
I need a schematic for a timer cir­

cuit. The total time is 20 seconds with
a warning when five seconds are left

I have tried using two 555 IGs.
The first one would count down 15
seconds and then trigger a buzzer for
a chirp and another 555 WDuld count
down five seconds which woutd then
trigger the buzzer on for up to two
seconds. I can't seem to get it just
right. Can someone help me?

This method uses a CD4017
counter with 1 of 10 outputs.

Datasheet: www.fairchildsemi.com
I ds/CD/CD4022BCpdf -$064

You will also need an inverter
package such as a 74C04, -$0.48­

These can be obtained from
RadioShack, Oigi-Key www.digikey.
com, or other vendors.

The 555 is set up to provide a
clock running at 1 Hz (one clock per
second).

Reset holds all the 401 7 s in an
off-state until released. ClOSing the
switch releases reset.

Each 4017 is set up to clock
through its 10 outputs and freeze at
the 10th one.

Then, the next 40 17 IS enabled

15-pin HOD S-pin DB
1-- - 1 red
2 2 green
3 3 blue
4 - reserved for monitor 10 bit 2
5 . n/c

~===
9 -n/e
10-GND
11 • reserved for monitor 10 bit 0
12 • reserved for monitor to bit 1
13 4 horizontal sync
14 5 vertical sync
15-n/c

ANSWER TO #1000 5 - OCT. 2000
I need a solar system that could

be used for running a laptop, small
radio, Dr charging other smaller bat·
teres while camping.

For a monochrome monitor it
would appear that you need only
video [greenl, GND (green return),
and horizontal and vertical sync.

Jack Dennon
W ar renton, OR

ANSWER TO #110 016 · NOV, 2000
I need to find a low[er} cost video

combiner which wi" take video from
at least two video cameras, and allow
the combined video to be recorded
on one VHF VCR.

VLSI (now STMicroelectronics)
produces a low-cost CMOS image
sensor that outputs video.

These devices are designed to
be easily synchronized, by designat­
ing one camera as master, and the
other cameras as slaves,

A single synchronization wire is
connected between the cameras,
and they can all share a common
video connection. When connected in
th is manner, the cameras can be
programm ed to "time share" the
video connection, resulting in one to
four camera images sharing one
monitor or VCR.

The cameras can be pro­
grammed to display the images of
two cameras side by side on a single
rnorntor. 01" one Image above the
other on a single monitor. If four cam­
eras are used, one image can be dis­
played in each of the four comers of
a single monitor,

Of course. any standard VCR
could also record the multiple cam­
era images and play them back to a
single video monitor,

For more det ails go to
http:// WVvWw l.co.uk/products/ ima
ge_sensors/ 43 0/ 543o.htm.

Note: VLSI Vision Ltd was
acquired by STMicroelectronlcs in
early 19 9 9 and is now part of this
world-wide organization as the
Imaging Division within ST's
Consumer and Micro Group.

Ron Jesme
Plymouth, MN
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Tim Godfrey
via Internet

heavy, or expensive, try searching the
net for "solar shunt regulator" and
find a orcuc you like better.

I'll leave it up to you how to
mount the cells, regulator, and bat­
tery for your application. But remem­
ber, DC is very susceptible to "copper
losses." so use heavier wire over
shorter distances whenever possible.

When you're finished , you'll have
a way to run most anything designed
to run off of a car battery (i.e..
through the cigarette lighter socket).

Amos Bieler
via Intem et

#2 Cable Channel 59 is at 433·
43 9MHz. Broadcast Channel 59 is at
74o.746MHz.

Cable Channel 59 is in the 70CM
amateur band, which extends from
420450MHz.

I checked the FCC Part 15 regula­
tions covering unlicensed operation
available at: http:// www.fcc.gov/8
ureaus/Engineerin9-Technology/Doc
umentsjcfr/ 19 9 8/ 47cfr15.pdf.

I did not find any rule that would
allow unlicensed operation in this ama­
teur band, even at low power.

I believe that to legally use the
Ramsey product, you would need at
least a Technician Class amateur radio
license.

have a copy of this book, as will most
ra dio amateurs,

The Ram sey C2000 and G2001
units are low-power devices, with out­
puts of 20 mW and 10 0 mW, re spec­
tively.

I'd think a directional UHF antenna
would be required to receive these sig­
nals over much of a distance,

Dwight Johnson
Booneville, MS

effects such as clouds, t he voltage
from a PV [photo-voltaic] panel is con­
stantly changing.

In order to prevent damage to
the battery, we need a regulator. A
really complex but powerful regulator
is at: www.eklektix.com/gfc/ eleet/
s olar-circyccntjvd/

Not only does it prevent "over­
charge." it also provides an LVO (Iow­
voltage disconnect) to prevent your
devices from draining t oo much
power from the battery, which can
also ru in a battery

If th is circuit is too complex, big,

CAlV systems - as long as they
operate in a "closed system" manner,
and do not ra diate their signals outside
their cable networks - often convert
ott-me-air- and satellite TV stations to
lower frequency channels on their
cable system. This is to their advan­
tage, as all coax cable has more atten­
uation, or loss per foot. as the fre­
quency of the signal increases,

CATV Channels 57-61 (420450
M Hz) corresponds to the "440" ama­
teur radio band for over-the-air usage.

M ost hams use this band for FM
r -adio communications, but some also
use it for amateur lV.

To receive these signals. connect a
UHF antenna to a TV capable of "CAlV
recepti on" and select Channel 57-58.

There may no
t be much activity in your area: it

depends on where you live, so check
with a local ham to see if there is any
ATV in YOUI' neqbbornood.

For more details on CAlV and
Broadcast TV channel frequency allo­
cation, there is an excellent chart of
this information In the ARRL
Handbook. It's usually near the back of
the book, in the "References" chapter,
it depends on which edition you have.

M ost any public library should

#1 Yes, there is a difference in the
frequencies used to broadcast TV sig­
nals ever-the-air. and the frequencies
used by cable TV operators to send
signals to your television set.

M ost te levision sets sold in this
country in re cent years, have either a
switch or an option in the setup menu
to allow selection between CATV and
Broadcast reception.

Broadcast lV Channels 2-6 coer­
ate on frequencies between 5OB8 Hz.
There is a gap between 88 and 174
MHz, which is occupied by the FM
radio band {8a.1 08 MHz] and various
Land-Mobile services, such as local
police, fire, ambulance, as well as the
two-meter amateur band.

Broadcast Channels 7- 13 are
between 17 4-2 16 MHz. Then, there is
a pretty larg e jump between these and
the UHF Broadcast Channels 14-69,
which lie between 470.540 MHz.

There are plenty of places that
sell solar panels, regulators, and
even pre-made systems. But, I don't
think you wrote to Nuts & Volts just
to buy something "ott-the-sbenl" So,
let's see what hardware we need and
how to make it!

First, we need tile panels them­
selves. Here are some sources I
found: AstroPower (www.astropow­
er .com): Everg r een Solar
(www.evergreensolar.com): Solarex
(www. solarex.com); and United
Solar (www.unisolar.com).

Next, since the sun is constantly
moving and because of atmospheric

ANSWERS TO #1000 3 -OCT, 2000
One of Nuts & Volt 's advertisers

(Ramsey Electronics) features a TV
transmitter which can be received by
N••• any TV tuned to cable channel 59."

What are the differences, if any,
between cable channel 59 and TV
broadcast channel 59?
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The PL513

VoiceDirect Module

immediately after each bit on each alternating
hal f cycle . For example. the start code which is
t 110, is sent as 1 0 l Ot 00 1. This format is
true for the house codes and key/ function codes.
as well. And you have to repeat it twice with
three cycles of silence in between. And at least
two repeats for each dim and brighten command
continuously without any missing cycles.

And for the clincher. each one bit must be
sent three times on each cycle . This allows the
system to be used on three-phase power systems.
Since a power cycle (each half) is 8.33 msec. a
one msec burst happens at zero crossing (within
50 usee), and again at 2.778 msec and again at
5.556 msec. This is all available in detail with die­
grams and explanations so do your brain a favor
and get the spec sheet. I guarantee it' ll be a lot
easier to understand!

The PIC also decodes the signals from the
voicebirect 364 module. It has eight output li nes
which can control up to 15 sepa rate outputs.
Outputs 1·8 are verbatim, but outputs 9·15 are
output 8 + outputs 1-7. For example, output 12
would be output 8 + output 4. Obviously, some
way of deciphering the outputs is needed, as
well, so the PIC takes care of both decoding from
the VoiceDirect 364 module and encoding the 11 ­
bit code for each x.t 0 command sent to the
Pl513 module.

Sensory
Corporation is a
high-tech compa­
ny based In the
silicon valley in
Cali fornia. Their
website at
http://www.sen
sorymc.com pro-
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VoiceDirect
to the rescue

What's the PIC for?

Another good question. Although the Pl513
provides a power line interface and zero-crossing
signals, it's a far cry from a smart interface. Let's
go a little more in-depth into the protocol and I
think you'll see what I mean. Each time a code is
sent, you have to send a complementary bit

redefine what X·lO is.
It's a protocol for
sending signals over
your power wiring to
remotely control
devices in your

, home/business. It
does this by modulat­
ing a 120 kHz signal
on the 60 Hz AC
cycle. There is a start­
ing sequence code
(two cycles) followed
by a house code (four
cycles) followed by a
key or function code (five cycles). 50 ... an , 1-bit
code is sent for each command.

The Pl 513 module has a four-pin RJ11 stan­
dard phone jack attached to a small case which
plugs into the AC power line. A red LED illumi­
nates when power is present and dims whenever
a valid X·tO command is sent. Inside the unit is a
120 KHz oscillator which interfaces to the power
wiring plug. Also contained is an opto-isolator
which provides an indication of when the AC
cycle crosses zero. That's all there is to the inter­
face. For those of you with a true engineering
spiri t, please visit X-l n's website at
http://www.x10.com. There you will find a 12­
page document free for the downloading which
covers all the specifications, including schematic,
for the Pl 51 3. The document is entitled Technical
Note for Pl513\TW523 .What's a PL513?

I
n this modern age of new
technology. man has sought the
convenience and versa ti lity of

remotely cont rolling his w orld .
We have everything from our TVs.
stereos, and VCRs, to our sprinklers,
lights, and air conditioning on remote
cont rol. A very popular format used
for remotely cont roll ing lights and
appl iances has been the X-I 0 protocol
w hich t ransmits signals over your
household w iring to facilitate that con­
trol. These systems have been around
for over 20 years now. The interfaces
have developed to the point w here
you can link through your computer
and telephone for cont rolling these
devices.

Voice recognition has now made it possible
to control X-l0 modules using your own voice. A
leading-edge technology company named Sensory
has just developed a continuous listening mode,
voice-recogni tion module for $49 .95. It is w ith
th is module and an X-lO Pl5 13 interface (avail­
able from X-l0 for $19.95) that allows us to con­
struct a complete voice-operated controller for
around $100,00, depending on what you've
already got on hand.

It's pretty easy to guess that would be your
first question. Because of the popularity of X-tO,
interface modules were designed to allow others
to control the modules, namely, third-party devel­
opers and manufacturers. This opened up a
whole new arena of outside products which
could be compatible with the X-10 system.

To give you a better understanding, let's
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Continuous Listening X-1 0 Voice Recognition System
Copyright (c) 20aO-Dennis Shepard/Shepard Engineering Concepts
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Object code for burn­
ing your own PIC can
be found on the Nuts

& Volts website.
www.nutsYolts.com

A preprogrammed PIC
can be ordered from
Shepard Engineering
Concepts. See Parts

list for details.
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voes a wealth of information and technical back­
ground. They are the manufacturers of the
voicepirect series of voice-recog nition modules
for whom I am a consultant/developer. They have
developed modules which had the necessary sup­
port ci rcuitry and firmware to make their modules

a plug-and-go solution
to many needs. The kit contains the microphone,
speaker, switches, and resistors necessary for a
stand-alone application,

Until recently, however, the units required
some form of physical interaction to initiate a

voice-recognition mode. They required a ' recoq­
nize' line to be pulled low for 100 msec to initiate
that mode. Although this wasn't a major prob­
lem, it was somewhat of a nuisance. The newer
units have their latest 364 chip which is faster
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PIC®Development Tools

VIDEO LC D
4 loch VKIeo NTSC $150
Sharp PIN 4LU4E
Composite NTSC & RGB Input
12:00 OR 6:00 Viewing Angle
lntagrated Backlight & Inverter
Extended Temp: ·10 to + 60 C
Brigllness: 260 nits
Power Consumption: 4.3 Walts
Contrast 50 to I

CHARACTER LCD

OPTREX OMF-s005StHW
240 x 6( GrapNe EL B8d<iI 5TH no
OPTREX OMF-5OO5N
2.fO x 64 Gtap/lic Refleclive STN $30
SANYO OM2(l2).7G1
2 x20 O\arader RelleclMl STH sa
SHAAP UA2OA21
2x20 ChlIracw Relleclive 5TH sa
VlKAY 2035TNtD NOTW-O
2 X16 CharaderLED BackJ~STN $8

LCD MONITOR

10.4' DSTNor 12.1'TFT
Analog SVGA Input

""'''''~Auto SiZelng
Au10matic Expansion ofVGA

imagesto SVGA (On 12.11
VeryAggressive Pricing

Starting under $SOOl

eat-time Debugger + Programmer + Demo Board

e For PIC16F87Xand emulatesmost PIC16C6X17X
• In-circuit run-time debugging with real-time code execution
• High speed parallel port interface
• Buill-in device programmer
• 2.5Vto 6.0V opera tingrange
• Onelevel real-time breakpoint
• Twoexternal break inputs
• Conditional animationbreak
• Run, step, run to Cursor, etc.
• Operating frequencies from 32khz 10 20mhz
• Runs under Win95f9812000NT
• Source level and symbolicdebugging
• Software animation trace
• Packageincludes PIC·ICDDebug module, demo board,4Q-.pinand

28-pinemulatorheaders, cable, software and printed user'sguide

Ir8mS595
Full-feature. real-time RICE17A Emulator

www.adv-transdata.com

• PGM2000 Gang Programmer lorall PICs in all package types · from $950
• PGM16N, PGM17 Single socket programmer
• Program adapters for all types of surface moont PIGs · work with all PIC

programmers including PJCStart Plus, ProMate and others

• Full speed, reel-trre emulation
• 64K program memory, 32K real-time trace
• 3·5 volt emulation
• 12-c1ip external probe - break input. break output, trigger output, 8logic traces and GND
• New PB-87Xand PB-774 probes provide on-the-fly data break with 2-1evel trigger and

pass count, stopwatch and dala bus capture
• Source level and symbolic debugging
• Unlimited breakpoints and trigger points
• Supports PIC12f16f17l18
• Self-diagnostic test board
• Optional PIC Time Stamp for $59

Also AvailablBod

Advun 'l'(jTransdAtA
14330 Midway Road. Suite 126, Dallas. Texas 15244

Tel 912.960.2661 Fax 912.980.2931 Email: info@adv-trallsdala.com

CONTROLLERS

ISA
PCI
PC/l04
NTSC
AnalogVGA
Complete LCD KitS with LCD,

Controller & Cable Starting
under $200

LCD D'SPLAYS

6.3' Mono STN S80
9.4" Mono Rellective $60
8.4" TFT $250
9.4" DSTN SISO
10.4' TFT $350
10.4" OSTN $240

NoteBook Sc reens
340 Modell In Stoc:k

Ob.oleta Sc reens Stocked
Hard To Flnd l CO? Call!

~E~!!Il;thnologi"
"TheWorld Leader In LCD Recycling"

Ph: (949) 361 -2333 Fax: (949) 361-2121
http://www.flat-panel.com

TOUCH MONITOR
ElrthVue 10.4

10.4"VGA TFT
Analog VGA Input
105N~ Brightness
RS-232 Touch ScreenOption
Orly 9.9Wx 7TH x 1.5"0
Ideal For Factory Automation
Fun)Articulating BaHMOl.mt
CRy S1095 With Touch

Wrl" In 1S- on Rnder S.rvlce C.rCl.



Intnis moaern age of new tecnnology, man nas sougnt tne convenience ana versatility of remotely controlling nis warla ...
and more accurate than
its earlier predecessors. It
also has a continuous lis­
tening mode w hich can
use a 'gateway' word
to precede each of the
15 commands it will
respond to. This makes
it completely voice­
operated!

I have actually proto­
typed an earl ier version
using a proximity detec­
tor located inside the top
of a small speaker enclo­
sure to initiate the recog­
nition mode and would
pulse the line low every
three seconds for contin­
uous voice prompting.
Then I used another
command to silence the
unit after I had spoken
whatever commands J

needed. This worked
quite well, but it required
some physical contact to

get the unit to respond.

The circuitry involved

from a hardware point of view, this is an
extremely simple circuit. It consists of a PIC
16C54 microcontroller, 4 MHz ceramic resonator,
78105 voltage regulator, VoiceDirect 364 module,
three resistors, and four switches. The Pl513
interface plugs into the wall and attaches through
a standard RJ-l1 phone cord. An external wall
wart power supply completes the circuitry.

Putting it all together

Now that we've discussed the various pieces
of the system, it's time to put it all together. The
VoiceDirect 364 module comes as a Z" x Z"
assembly wi th standard posts to accept 0.1 H male
headers. This allows the module to be piggy­
backed on a perf board or PCB for compact
installation. A small computer speaker enclosure
(without amplifier) is a good choice for mounting
the unit . Obviously, you can use your own imaqi­
nation and mount the unit anywhere you want ...
including out of sight! Our prototype had the
microphone mounted in the enclosure with the

REFILL INKS FOR INKJET PRINTERS

HARD-TO-GET PRINTER RIBBONS d:;::
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PRECISION LI NEARWAYBEARING
This assembly consists 01a lmev bail bear1n9 tratk rail
and two balt beaMg slldef etements . 280mm long wtth
14 countl!fSunk holeS tor rail mounting. Stainless steer.
Siock #BR2002 $57 .50

DIAPHRAGM
PUMP
THOMAS
INDUSTRIES
SloQIe diaphragm
~less pump, Molor
rated 115 VAC 60 HI:
Pump output is 0.69
elm tree air. Max. continuous operating pressure 20 psi.
Siock IIIPC990-4 $49.50

VISIT US ON THE WEB AT:
http://'tN.W.candhsales.com

email: candtlsales@nrthlink.nel

••

lULL r-MCC:
1 -800-325-9465

SALES COMPANY
2176 E, Colorado Blvd. • Pasadena, CA 91107

SOLA CONSTANT VOLTAGETRANSFORMER
SOLA ElECTRIC. #93·13·150. Harmonically neutralized
COl'lstant vollage traI'ISlorrner. Rated al 500 watts. Input
vollaQe 95 to 130 VAC60 Hz. Output voltage 120 VAG.
This ullit is des~ lor rack or bench mounting The
meters 01'1 the Iron! panel indiCate outPut current and
input/ou!ilut vottage. A toggle switch is provKled lor
seleclion 01input or oolPut voIIage The inpul VOUll!! i$
comeeted li the rear 01 ee uM via a covered eteclfical
panel. Two standard 3·wire grounded alllttnCal outputs
arB suppl~ on the Iront and rear panels. Dimensions:
19' wide x14-lf4 ' h~h x1G-t{4" deep. Vhlght 59 lbs.
Stock IIISTR9900 $225.00

ELECTRONICCOUNTER
HEWLETT PACKARD,
Model 5328A. Universal
counter, Usable to 100
MHz. 100 ns single s/lo1 resolu­
tion , Has IrequeflCY. period. peOOd average. rabo. ICtal­
ee.scaleJunctions. TWO Input cf1annels provide Jldivid­
ual slope, poIartty and level settings, IUs 9 dign LED
readout Input POWef 100-240 VAG 41)-66 Hz tOO VA
rna DimenSiOns: 17- wide x 17-1/4' eeep x 3-1/2'
Noh·
Stock IIImaOI $250.00

C & H SAL.ES COMPANY HA S BEEN IN BUSINESS FOR OVER FIFTY YEARS,
WE'RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MOREl

MllllOHMETER
HEWlETT PACKARD,
Model 432BA.
Designed to measure
very lowresistances.
Measurement raoge
1m ohm to 100 ohms.
Resolutkln 2lI u ohms.
Analoll meier readout Ideal lor
measuring contaet resistance 01 switclles or relays. this
unn Is also uselul lor measumo 1lle ~stMty 01 semi­
cO/ldLlClor llev!ces, (Requires special 4 terminal probes

1-- --- ---------- I which are not supplied. but probably are availab4e fr()1T1
Hewlelll'<tclwd.) Power In;lut 115-230 VAC4&-661tz.
5 VA max. Dimensions: 5-1/8- wide x 11·1/2- deep x
6-1/2" /'IlOIl.
Stock IIIma12 $200.00

Ii'l Master Charge Ii'l Visa Ii'l American Express Ii'l Discover
Call U$ Iirslll you have surplus Inventories 01 electronic, optical, or mechanicaillems lor disposal

rE"'jl H.T. osa ,",UIl1t"UI.'V'1 _Ut"t"IIIWS ~
lb;;dJ 249 Juanita Way, Placentia, CA 92870-2216 ~

714-528-9822 • 800-377-2023 • FAX 714-993-6216
~ e-mail: Htorr@aol.com r-.
~ http://members.home.netlhtorrlindex.htmL..il
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In this modern age of new technology, man has sought the conlienience and versatility of remotely contro!!inghis umld ..,
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All Units Off
All Lights On
On
Off
Dim
Brighten
Not used

9
10
11
12
13
14
1S

Well, that pretty well covers the system. We
hope you will get as much excitement and enjoy­
ment out of your system as we did ours ! I even
stayed up all night playing wi th the system when
the prototype was developed.

Of course, I'll have to confess that I do have
an espresso machine, so I'm quite su re that
helped. NV

A kit of programmed Kt. CRt, and VR1 are
available for $20.00 ppd. A kit including these
items and the voice recognition module are avail­
able for $70.00 ppd. These prices are for the con­
tinental US only. Please make payment to: Dennis
Shepard. Payment methods preferred are money
orders, certified checks. or Western Union.

Channel l
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8

Function (X·l 0)

Continuous Listening X-10 Voice
Recognition System Parts List

Command Word

1
2
3
4
5
6
7
8

• The following items are available directly frpm:

Shepard Engineering Concepts
831 5 D laborough Dr.• Bakersfield. CA 93311
web - http://home.att .netf-dennis.shepard/

email - dennis.shepard@worldnet.at t.net

Basically, the system will literally "talk you
through it" (no pun intended) on the set-up.
Since the commands are hard coded in the PIC,
here's the breakdown of actual commands by
channel number in the system:

( 1
*CRl
*fC1

0.1 uF 50 WVDC monolithic capacitor, RadioShack #272·109 or equal
4.00 MHz ceramic resonator, Digi·Key #PX40D-ND or equal
Microchip Technology PIC #16C54-XT/ P microcontroller
Digi-Key PIC#16C54-XT/P·ND (requires programming)

JP-x see below
LED1 TP/,. green LED, RadioShack #276-022 or equal
MICl Omnidirectional electret microphone element, RadioShack #270·092 or equal
PS1 Power supply 9-24 VDC 100 mA output, RadioShack #273-1767 or equal
R1 330 ohm 1/4W 5% carbon resistor, RadioShack #271-1342 or equal
R3 10K ohm 1/ 4W 5% carbon resistor, RadioShack #2 71-1335 or equal
S1-54 SPST momentary contact push-button swi tch, RadioShack #275·1547 or equal
· VR1 7BL05 5 VDC 100 mA voltage regulator, Diqi-Key #7BL05ACZ·ND or equal
"voice Recognition module VD364 voice recognition module, sensory #VD364

Mise. 4/ c phone cord w/RJ11 plug attached, small enclosure w/ 8 ohm speaker, 0.1 ~

male headers, hook-up wire, etc.

Setting it up

LED visible from the front. I just drilled a couple
of holes and mounted it with some dear adhe­
sive.

Once the unit is assembled, we're ready to
set it up for proper operation . On power up, the
speaker w ill beep once to let you know the
VoiceDirect module is okay. The talk LED will flash
but extinguish if no training has occurred.
Pressing the CL t rain (continuous listening mode)
button will prompt you to say "word 1Hand
repeat it a second time. It will also tell you if it
got it right, or if it didn't, and even why it didn't!
Once you have trained your 'gateway' word,
you' re ready to train each of the 15 commands.

Each individual command is set up using the
train (non-eL) button. It needs to be pressed for
each word because the system doesn't know
beforehand how many commands it will be
responding to. Once training is complete, you can
put the system into operation by pressing the rec­
ognize button. At that time, the talk LED will light
indicating the system has entered the continuous
listening mode. Reset wi ll reinitiate the Voice
Direct module.

Pressing the recognize button or Cl train but­
ton will extinguish the LED and take the system
out of listening mode. The system can be erased
by holding down BOTH the train and recognize
buttons together for at least one second. The sys­
tem will respond with "memory erased." There
are lots of other prompts like "spoke too soon,"
"similar to previous word," "please talk louder."
It's all covered in the documentation which
accompanies the module and which is also avail­
able on Sensory's website.

In operation, the talk LED is lit and will flash
to let you know it's recognized the proper 'gate­
way' word. If it recognizes the next word as well,
the appropriate command is sent. It will also teU
you which command number was sent. If not,

the unit has to recognize the 'gate- r----...:=======================================way' word again before it will rec-
ognize another command.

This special price won't last long!!!
ORDER NOW!!!

800-854-7393
WEBSITE: www.graymarkint.com

Grayrnark." "'" - ~c=._d

They Wrole The Book
The A+ Certlflcatfon Exam Guide W QS d eveloped by IBM , the company whiCh set the
standard for Person.1I Compunng. It eeeees r:J two IaI"9C volumes anda CD-ROM Iflsk.

If your goal Is to become a certified Comp u ter Service Tec hnician, the Guide Is the
0I1Iy Ide Cl lCe you sholid need toSlJCCe$fuIly preparefor' the certifying exam.Over 2,000~ it isthorough, yet
notcumbersome to use.And once you beccrre acertifiedTechnician, It Isstill useful as a reference.

The A + Cert lflca tfon Exam Guide was wr it ten by trainIng-education speclallsu
with the experience necessary to guide you through the information that Iskey to paSSIng the exam. Difficult
conc:eptsare dearly explained, and topics and skillsstressed on the exam are pointedout Inadditlon, the volumes
loclude helpful graphiCS, diagrams, tables and charts .

The CD-ROM disk , which Is paltofthe two volume set, not only contains the entire contents of both
volumes, but also, hundreds d veryuseful sample test questlof\S. There are also Self-Assessment sectioflsat the
end r:J eadl chapter In the GuIde.

ThIs 2 ·volume set Is also a tremendous ref erence work for anybody who wonu
to know how PCs work or what to do when they don't work.

The A+ Certification Exam Is sponsored by CompTIA .

A+ Certtfkation
Exam Guid_,
Volume II

SPECIAL

~ $1292§.>

Although the house code
is set in firmware to House
Code 'A: any single house
code will be programmed
free of additional charge
when requested with your
order. Two different kits
are available from Shepard
Engineering Concepts. The
first one consists of the
preprogrammed PIC,
ceramic resonator, and
78l0S voltage regula tor
for $20 .00 delivered any­
whe re in the continental
US. The second kit
includes the VoiceDirect
364 module ONLY and all
components included
above for $70.00 includ­
ing S&H anywhere in the
continental US. See parts
list for details.

WrIte In 1SS On Re llde r Service C.rd.
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58.50

SUB PRICE
$20.65

$17.95
544.95
$26.95
U~S

T9.is

$22.4"S

$31.45

S4l["4s

62.55
~n5

524.95

$39.95

539.95
$39.95
$24.95

$24 .95

$34.95

REG PRICE
$22.95

$1 9.95
$49.95
$29.95
$22.95

BOOKS PUBllStiED BY MCGR AW HilL.

FOR PAID SUBSCRIBERS

ost

'-­'­f "", ..., • • , "".....

' ' ''8051'0.

Now you can order on-tine! Check out our new store at www.nutsvolts.com

Send check or money order to Nuts & Volts, 430 Princeland Court, Corona. CA 92879. Include a
complete shipping address (no P.O. Boxes, please). Shipping & handling $4.50. CA residents add
7.75% sales eax. Or, call our toll-free order-only line at )·800-783·4624 and use your MasterCard or
Visa. Or order on·/Ine at www.nutsvolu.com.ALL ORDERS MUST BE PREPAID.



LORD &WYAn
COMMUNICAnONS, INC.

147 HALSEY ST., DEPT. NY105M
BROOKLYN, NY 11216
718·789·7329, ext-12

FAX: 718-789-7329
EMAIL: AtHomelbings@aol.com

WEB:
www.AtHomeTechnology@.com

home. and can even
help you assign device
addresses for X10
devices based on your
needs. But the func­
tionality doesn't stop
there.

You can set up
powerful schedules to
control your home
with equal ease. For
example, while on
vacation, you can set
the fights to go on in

the evening. and then off after a cou ­
pie of hours to simulate an "at-home"
appearance while on vacation. and to
reduce your risk of being burglarized.

You can preset any number of
automat ion schedules, including
schedules for weekdays, weekends,
or vacations.

There's no need to worry about a
power outage, either, because the
Home Control Assistant will autornati­
cally reset itself, catching up on your
preset schedule.

The possibilities are endless with
this amazingly simple, convenient, yet
powerful program!

The Control Assistant Software is
only $97.90

For more information, contact:

--....
-~-

HOME CONTROL ASSISTANT
SOFTWARE

Safely come home 10 a brightly lit
entryway Save electricity by auto­

matically shutting off appliances when
leaving the house. Conveniently con ­
trol all of your electrical appliances
while on vacation

This easy-to-use, yet powerful
program allows you to control your
homewith the touch of a few buttons,
wi thout being a computer software
genius!

Though some home control sys­
tems can be rather complex. the
Home Control Assistant helps you to
easily program a schedule for your
home with simple,to-follow setup wiz­
ards. You can set any program for
your home. includingbrightening and
dimming lights, or turning on and off
appliances such as coffee makers.
aquarium controls. or stereos. You
can even set the program to automat­
ically tum off major appliances. reduc­
ing the risk of fire in your home.

The setup walks you through an
inventory of the devices in your

C & S ElECTRONICS
2 CHRISTY ST., DEPT. NV

NORWALK, CT 06850
203·866·3208 FAX: 203·854·5036

EMAIL: sszabo@candselecLcom

impaired in helping to
achieve a higher level of
sound discrimination,
higher levels of speech
intelligibility are
attained, especially in
noisy environments.

Recommende d
applications are for
radio and TV broadcast
station and high-end
communications. It is a
must for military. avia-

lion systems, and law enforcement
applications where a misunderstood
command could resul t in the loss of life
or equipment.

The AS P275 is also ideal for situa­
tions where many different operators
share the same audio equipment. The
miniature size makes it favorable for
new design or add-en applications.

The module can be powered from
the host equipment or external power
source, 7 to 26 VDC @ approximately
20rnA.

Single quanti ty price Is $119.00.
Dimensions are 1~ x 1" x 0.25~.

For more information. contact:

ASP27S AUDIO SIGNAL
PROCESSOR

The ASP275 high-quality miniature
Audio Signal Processor splits the

audio spectrum into two frequency
bands to optimize the dynamic behavior
for each band. This reduces low-fre­
quency distortion due to control signal
ripple. phase distortion, high· frequency
channel overload, and noise modula­
tion.

The ASP275 analyzes the speaker's
voice on an individual basis and modi­
fies the sound for improved speech dis­
crimination wh ile improving normal
sound quality and preserving trans ­
parency, therefore reduces the ambient
noise up to 10dB.

The circuit also maintains the user
preset volume level from a whisper to a
shout. Thts approach greatly augments
perception for normal or the nearing.......

DIGIMAX 35 MP3 DIGITAL
CAMERA

Samsung Opto-Electronics Am erica.
mc., announces the availability of

their new Digimax 35 MP3 digital camera
with MP3 audio player.

The Digirnax 35 MP3. with a su{!.­
gested retall price tag of $289.99, IS
designed with tcday's mternet genera­
tion in mind and takes the category to a
new dimension.

The major features of the Digimax
35 MP3 include the ability to use it as a
web camera for live Internet video con­
ferencing at up to 15 framesasecond. In
the digital camera mode, it can capture
up to 120 frames of 640 x 480 resolu­
tion pictures to the Included 8MB com­
pact flash card (up to 300 frames at 320
x 240 resolution).

The Digimax 35 MP3 adds a third
dimension to its full -featured compact
design - an MP3 player. You can down­
load directly from the Internet MP3 files
to the removable compact nash card.
With the included headphones and car­
rying case incorporating a belt loop, it

becomes a portable music player.
The Digirnax 35 MP3's sleek design

features an aluminum case with blue
translucent accents and a large optical
viewfinder and a built-in flash. It is USB­
compatible and ships with a complete
range of accessories and software.
Accessories include stereo headphones.
3600 tripod stand. and 3D glasses that
work with the included 3D-image creator
software.

For more information, contact :

SAMSUNG OPTO-ElECTRONICS
AMERICA, INC.

40 SEAVIEW DR., DEPT. NV
SECAUCUS, NJ 07094

201·902·0347 FAX: 201·902·1359
WEB: www.samsungcamerausa.com
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MODEL PB·S PRECISION PULSE
GENERATOR

The model PB·5 provides unprece­
dented performance in a precision

pulse generator. It includesa full-fee­
turedhighly flexible ramp generator
and complete programmability.

As a precision pulse generator,

the PB·5 surpasses or equals all
existing designs in the important
performance areas of resolution,
linearity, and stability. The pulse
repetition rates, which are vari­
able over a broad range, go up to
0.5MHz. The higher rates are
required when testing for MeA
and PHA linearity because of the
high number of data points
required for a statistically valid
test.

The built-in ramp generator
allows you to control ramp dura­
tion. the number of ramps, and
the ramp limits. Now you can
test the entire range of your sys­
tem or just a portion of that
range. This ramp generator and
precision pulse generator combi ­
nation allows you to tackle the
most demanding applications.

The new user interface is
intuitive and easy to use. Items
can be selected and changed by
the spinner knob and/or keypad
push buttons.

For more information,
contact:

BERKELEY NUCLEONICS
CORPORAnON

3060 KERNER BLVD. #2, DEPT. NV
SAN RAFAEL, CA 94901

1·800·234·78S8
FAX: 415·453·9956

WEB: ben.eleynucleonics.com
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_ ,,," 3 0 MHzl ONLY 5 2991
Tak.. Advll.n'age o f 'his low
p,i" ..!

• Dual Channel
• Dual Troce
• Vert Trigger
• I Yeor C.S .I.

W o rranty!

#O S C-1030
Manufactured for CSI by a leadi ng
O.E.H. manufacturer.See our webslte
fo, de tailed spec ification~!

CSIHTR2400 Includes D" e ",,,smitle, & 0 " "
Re<rj~rr ..Jt" Po..r r S"ppJle.~$1 0 9.0 0
C S IH TR2400TX &lr<rT",,,smitte, iEoc/o Receiver

CSIl OOl : 0 -30v/O - 3amp
Digi t a l R I O Bench PS,

lxlO· ' +SlIIv Load Regulat i on
$9 9.00 5/$89.00

Removable Hard Drive Rack wCit:;:h~--­
Auto Door And Cooling Fan

Auto _ on "'" ou,., _
• ABS ""',., ,.. 01 ",",or fro..... Hoti'

e/!\<...... , <""""1 f.>n
_ ......., pulI..s funt......

"M",,-
Cooti"l: ..". bo<tom <0'"
For IDEi_.

• Forl -NI!'H" HDD
• Not<omp..~...", ou,RHIO&RH10 #MR 27

..no •. C""",,'o!>Ie ...", ou. RH 17·IDE -

model Details at www:web-fronies.eom

Removable H ard Drive Rack
For IDElUltl1l DMA Hard Drives
Th" P'oducI e>n bit u<od ....,<!o . ")' )· 112 ID E Nnl
d'... up ' 0 , - '"&h- I, in<1udes ....~'" keJlo<­
h>o- " Ie .....",.... oncI "'...-.ion. Modo 01ABS 707
f;.-epn><>f p , U.. ,N. product to proIeCI ....~

N nl~ <II tak. """" Iwd__ ,.,.",-l,

."d """'" Ot .,...." set '-4' d""'......' u ...", <:he"
own ho'd olt_ ...., me,. phrsocolly _, ""'"
<My u" • PC.0tII..- m<><Iot> ,"bIo from C.S I
i...c;I"do RH IO_ . """RH10 _h... RH.IOC-IDE
in<O"'.'.......bIo ~""n "'" "".rio<• ......... (ID E Ot SCSI),
Or""" M _ f..... A••I"''''• . s.. ..ww.WIJ(>·/tOnIC, .com _ -1>OJr1 ""... 0fI(7
acca.-" lor _ dllloih and p/dIm>I. -

Mini CCOs (BIW & Color (
Sensational N EW Design for Small
Observation umeras.Smoller and Better!

---

UIr, ,, Mlnl" tu,.. o-ealgn
8 1a <:l, & Whit. 11. ,.10". Only 25m m a 2Smm
Colo, V"r. lon. On ly 3 2 m m " 32mm
A~allll."" In St" nda'd l ena Or" P ln" o l. l.n .
All lnclilde Pr.Wl rtHl C,,"I. H a rne .. tor IIId.o & P o w..,.
1211 R..gul. tfHI PO_T Sup ply RQqui rtHl ( 12 0m A typ/<:al
p o w ..,. c:on s ump tlon f
O.1 l UK Ra ring ( fiI/W 11 lUK (c:olor ( etoile
CCO Ant" Ima,,, S.n.or fo, l ong Cam..,,, U f.
B ac," l lg'" Compenaatlo" ClrC:1l1t Specs on
B ullt.Jn ElecfrOnlc Auto lria l . ..a e We

VMCW· H 11A l1mmxl1m m xlOm m . Colo r CCD with standard len$, pn­
win d cabling, 12V DC Power ' 139 .00 1 ' 129.CIII 5 ormo~

VMC W-H 12A l1m m d 1m m x 19m m . ColoTceo wit h pinho le lens.pn-wired
cabling 11\' DC Powe~ I" pu t ' 139.QIl/' 129.oo s o r mo~e

VC C·3232 l 2m m xl1m m , C MOS Color with sta ndard len•• See o u ' web.ite
f o r details ' 79 .QI>any q ty.
VMPS-718 A 2$m mx1SmmxlOm m . 8/W CC D with standard I.." .. pre-wired
cabling. I1V DC Powe~ Inpu t IS9 .w 1149 .QI> S ormo~

VMP S -250 A 2Sm mx1Sm mx 15mm, 8fW C CO wilh pinho le len$, pre.wi~d
cablillg. I1V DC Power Input ' 59. '" 1 '49.1.11 5 or more

- --.
new! ~ H ot Air SMD

"" .. Rework Station
- - WOWI ONLY 5489

Simlla, Systems Co.t 10 Mor.. '

fv, '«h""'......_oJ.."", depon Ind • •.....to.,..worl<.
\lire" 00 "o<~ • ,.1"",,,," ..rnoll'" fo< QF P. SOP & Pl.CC
_"'., ( ou, _b<". Jar ~otCl>O<l do<>il.). HcnA,.....".
P"'ro'u """'le ".".." 100 C to ..oo-C (li Z' F '0 7~4"F)
_ <""'.,.",....., 27~w ..... Aut.. c""'"'s leo,..." 'oois
' Y',om.hot 1hut off to .~,ond ...""". kf10 of h..""l ....
menu """ N _ .One yo... ..Mod ..........ty ".".." C SI
C" m.. wilh QfP Nonie (o.n··. 0.68")

- --.,,,nv! ~ 2.4 GHz A1V Sender'
,.. _ .." Receiver System

• Wlrele•• fM " . n.mi..i"" of ..id.... «,,'..r ..r IIIW) .nd
"""nd (.._ " , ",,,n,,) " p , ,, I ~O "'. .... (line "I
sigh. )

, OI...,<tl",,01 Anlenn. Oe" l n "p,imi. es p<O<fo>.............
, U.e ....i. h ...,m..... u ....... or ON( Inpu' (,,-,elll' e TV.

u bi. r «.) ....hrre ..-i..IM, tron....;..;.". is dMired.
View on .TV ... t-

, P.rfo once through ..... 11. ~ories dependi"l ""
<on «ion metllod. n <.

• h<h .e. ;n<!udes • plUK-in ...-.' ...ppIJ 10, , ....
..an,min er & ...eeiver.

• 7 ..gment LED di'1""" <h. n....1(1-4) on re<_r &
..an.... in e. . will Mo" ito, lip 10 <I T,,,nsmitt rrs $8 ' .00

SCot ........ deto,/e-4 ope<:/.fl<atlon• ., www.web-tnonko.coml... thotCeOc........ H.tC Io....
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Q;g ¢-;g
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3000 Series Digital RIO Bench Power Supplies
• l ow Cost Single Output • 3 Amps
High stabi lity digital read-out bench powe r supplies featuring constant voltage
and euerene o utputs. Short-circuit protection and current lim iting protection is
provided. Highly accurate LE D accuracy and st able line regulation make t he ]00 0
se ries t he perfect cho ice for lab and educat ional use.

line Regulation: 2 xl O - 0 +lma
LED Accuracy: Vol tage : ±l % . 2 digi t s

Cur r e nt : ±l.S% . 2 digits
Wave line Noise: ± l mVrm s
Dimensions: 29 1nun x l S 8mm x 1 3 6 mm

2G Hz RF
Field
Strength
Analyzer

I .,. ..~
'ooK", to 1,dOoMH,
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• Includes 11 Wor\(5 (lotly
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COLOR CCD Mini Board Cameras

Our Most Sophisticated OMM we SOIdOWK 700 LosI YofOf1
w it h RS. 212 Interlace & Software . 3-314 Digit. 4000 Count,
Auto-Ranging wlrnAnalog Bargraph
• True RMS Mode • K T)'PO T...."..,,'u, . Pn>bo 1!1<1udod
• IOMHI Fo"<qU<"'" C......,..- • Pu.... S'f"'Il h>o- los'" &A.o.bIo T. "
• l' Hodo M Al Clock. ' C""""""<rlOood•T."

""" '" 'Nn. . tos'"Tn'
.nd Stop w.."h • Au' o Po-e, OfFr-~ ON" Mod<

: ~O~I~=M.....,...,. • Fu. od 20A Input ...,t11 _ "' "I
• M,'I, M.>• •Avl""" Rob,... • ::r~,

Mode • Do" 1-k>1d!R"" Mod<
• Oe<_ Mo.............. • s;'f<, Ott ULl 2+1 &VD, 41 11
• Cop on<! \nO . Mon ........" ~ "I"

• Prot« " .. HoI".,
• Tempe.." ••• Mode (CIF~ • 50..,,,,, T. n Le,d.

L o w Powe, Consu m pt ion
1 LUJ{ lIIum;nation
S ullt-In Ele c t ,on lc Auto I " s fo ' Auto
L ight Com pensation
In t .......1SynchronIza t ion
12Volts
400 TV Lines

VM3010PA llm m xllmmx 18m m . P inhole lens '99.00 ...., q<y.

VM 3011 ·A "S m m x" Omm xH mm. Sta ..dard lens. single board ' 89 .CIII an, q<y.

VM 3010-A llmmxl l m mx)1m m . Sla..da,d lens "99.CIII . n, q<y.

~e:;i~ ] ·1 /2 Digi t JUMBO Digital pa:I-~:';';;;~
~"''''0'''' Meters Check these l OW PRICES!

- 21mm Figure Height ' ':::::':::::'-"'
- SVoIt CommOfl GroYnd or ')V Independen, Power S<JpplyVersoons

A" ilable
- Voltag<o Di~,der ll.esiSlo" indude<! ~n<1 m~". Menu~ R.o nge

Selectable by Soldering a Selection ....nt
- En, Beul Snap.ln Design (84mm x "I mm r&t:,"gul~r ho le .,.pint)
• ' "{I" /l,e~ding for "O"Voltage Input
• High Qu~li.,. SMD Production Method
• Du~1 Slope In,egrationA·D Converter Sy«"'" ±O.So:l; Accu,"C)'

P M-1 028A LCO t\' Indepe"dent Power Sup plyV.,....io" 1/$12.95 10/$10.89 100/$7.99 2501$6.2$
P M-1028 B LCD 5VCommon Ground Power Supplylle..ion 11$13.9!l 10I$l I.a.4 IIIOIU .19 ZSOl $1.1S
PM-1029A LED tV Indepe"de,,' Power Su pplyVetsion 1/$1• .9$ 101$ 12.50 100/$9.95 2501$1.89
PM·1 029B LED 5VCommon Ground I'ower SupplyVetsion JI$I5.95 10/$IU O 1001$10.19 ZSO/$8,6S

B ulle t CCO Cameras
r B&W and Color

- Sm"" RuggfHI ",. ,,,1 H ous ing
- E1<tntm. m ly Lo w P o w. r Co ns umption
• 12 1101f
- CCO Anta Im a g. Sellsor tor LOllg Came,a l Ife
_ Bu llM n Electronic: Auto Iris ' 0' Au to l lg '" Com p ..n sa tlOIl
- No Bioomillg . N o B" m lllg
_ 0.1 MI.. l " 1< lII"ml..a llo .. {B & W 1 1 l UI< MIn l"1< III"ml.." tio .. (c:o l.... (

VMBLT1020 B&W , 11mm(D)x5Smm(L) 14 9 .OO any q ty.

VMBLT1020W B&WWeathe, proof, 21 mm(D)dS.Sm m(L) ' 79.00 " ..y qty......,,,

VMBLTJC19BW COLOR' Weat herproof. t1mm(O)J<8Smm(L) ' 13 9.00 any qty.

CTRl .D
10 I>ookm<rrlc

t ltl' oJI..

High Perlormance Aut o Rangin2 OHM
101.", <0 0 .... OMM ~_ ....., po bI, 1"",l>Gbljo) ..... ""' DMM 1.,. "",.-.,.I 1""""'"' ''"0/0. flo.
GROj>M "'",_onI'o" 0...0 Holdl r _ 'u'"* """"'I ' '''''!UOfIq' T , c .......,w,'l' T..... ANO MO IIEl........
D.........., _ ' ............ <ho<kooc

....... .....,.." "" - , pr«'" .....,. ­....... ...... c _ _ ...........__ d.,..,_~

H I'~ l..CD~ ..- ... '" m.o
EB, _
, <Iooo O<K boy "' '
moll ' ..... .,... 0" oil
• Joe.~ SoIo<,. _ .........._ _--
DiGdo. e- ty C,-," ..., ""- --_ -.-

I
L.... . _ . ,. Indi<. ,or, ...-.. .... - . ',
_ to ....... ""'"'"
Ex,,. Lont ..- Tft' L_ ......... '" ""'"._­
s.:....o. "'........ c""" e.:.-. ...... _
...- "" to _ <Iloo......""'...... c._~

....k~n 5und, ...... .... _".....__._._ .,,-.c c..., _<-..-_ ...__, .... OMM"-' _

.....= =:-

CCO B&W Board Cameras
A SIC CCD A,ea Ima g e S .mso,

• Ext, e m e ly L o w Powe,Consum ptlon
- 0 .5 Lux Min illum ina t ion
• Bu ilt-In Electronic Auto I" s for A u t o L ight Compens ation

Detaifed Specs on the Web
VM1 030PA-B lOmmxlOmm~2Smm. Pill hol e le ll$. 12\' ' 39 .QO any qty.

VM1030A 10mmxlOmm~16mm. Stalldal'd le ns. 12\' ' 39.QO any q ty.

I VM1035A <l2mm x"2m mxUm m , Standard lens, 12\' with b"ck light compensation ' 4 9 .QO allY qty.
VMCB2 1 ....mmxlS.Sm m><2Sm m , wit h 6 Inf...._~d LED, . 12\' ' 4 9 .QO a llY qty.

VM1036A J2mmxJ2mmx2S m m . Standal'd lens. 12V, reve"", m i...o~ image reatu~ 149 .00 any q ty.

94 ......... 2000/I\ 'III£ & Volts M agaZi ne w.lt.. In 214 on Rl ldl . $ .. . ~ I c. C.,d.
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Have you been wanting to do everything wi th BASIC Stamps but ha ve wound up doing nothing
because you don', know where to start? Let Sta mpWorks show you the way to "micro·contlo ll irtg"
your world. This all ·in·one kit takes you beyond theory, throwing you head-first into a well ·written
collection of 30 experiments, plOQlamming challenges and several bonus programs thai will leach
you first class BASICStamp programming. With StampWorks, vou'U ream toget the mast out of the
BASIC Stamp and toincrease its versatility by connecti ng 10popular active and passive componenls.
Written by the popular Nutsand Volts "StampApplicat ions· columnist, JonWilliams, the ScampWolks
manual is over 200 pages 01fun and includes the comptete BASIC Stamp II reference.

Documentat ion in your StampWorks kit is the 2oo-page StampWorks manual and our BASICStamp II
manual. The NX·lOoo h peliment Board is your development platform, and a BASIC Stamp 11 module
is the brains of your projects. It has a socket for the BASiC Stamp, a large breadboard area, and an
assortment of commonly·used active/passive components for StampWorks projec ts. On-board hard·
ware peripherals include pusbbuttens and lEOs, seven-segment displays, pulse generator, a UlN2003
trensistut for stepper meters. an RS·232 pori, and a parallel Hitacbi.cempatule 2x16 lCO with a
custom cable for quick connection.

Our component pack also inc ludes a Dallas Semiconductor 1620 digital tllermometer, a Dallas Semi·
conductor 1302 real· time clock. Maxim 721!J 8·digit tEDdisplay drivel. ep-emp. '555 limer. parallel!
serial chips. and a couple of motors (a selva and a 12V stepper). Aresistor and capacitor pack pre­
vides everything you need 10 interface these parts. You'll coolfolmotors, keep !lad 01time, measure
sensor inputs, and build some light and sound games.

SIIl!lPWiiru is inif:ially cfferred at $349 (through December 31, 2000) and may be ordered
directly from our web site www.parall ax inc.com. 01call OUI sales department tnll.hee lin U.S.! at
8881512·1024 lint!. 9161624·8333) Monday·Friday 7 a.m. . 5 p.m, PST.

BASIC Slomp ond tho I'lr'-,. logo ... regislertd l"l(iemarks 01 I'lraill•. Inc.

To complement the StampWorks book and projects there's a tool set and three rolls of wire. Powel
suppl y, serial cable, andBASICStamp software on CD·RoMare alsoincluded. All you need toprovide
is a work ing PC. Plus, SlampWorks is packed in a handy plastic box 10 keep youl desk clean. Free

InCII 011 by phone and e-mail.

WWUt:PARALLAKlNC.COM\z
n

11nm

II
~.-==-

111 •
~ J J

OI! • !II •

". " !1
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NUTS & VOLTS MAGAZINE
430 PRINCELAND COURT
CORONA, CA 92879·1300
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