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The continuous reval uati on of the OM and t he dev aluatio n of s ever al cur re ncies
has meant th at most of our pr ice s have increas ed abroad. Since s eve r al of our
custome rs seem to think t hat this ts extr a profit {o r us , we would like to exp lai n
that we do not receive any ext r a money due to the re valuation s tnce we r eceive
eve ryth ing In OM the s ame as before, eve n If the cus tome r has to pa y more In
his local cur rency.
The cons t ant revalu ation of the OM m akes It dif ficu lt to m ake ends meet , etnce
we ar e s ure that you will hav e noti ced th at our kit prices have rem ained vtrtu al ly
cons tant etnce 1969, eve n though the prices of components have Increased con­
s tde r ably. The s ubs cr iption pr ice sho uld al so Increase due to the higher costs
of preparing and printi ng the magaz ine, however , we do not wish to do thi s as
t he revaluation has already made the m agaztne expens ive even without us inc re as ing
our pr tc es.
You can help us keep our pr ices stable by tntroductng VHF COMMUNICATIONS
to your fr ie nds who are not s ubsc r ibe r s to our mag azine so that we are able to
Increa se c irc ulation. We think that VHF COMMUNICATIONS Is wor th the price ,
even after r evalu ati on, and we are sure th at you do too. It Is on ly nece ssary
for you to compare the amount of technical arti cles , the quali ty of s ame , as we ll
as the lack of adverti s ing space to that of any ot he r magaz ine .



FM TRANSCEIVER WITH MULTICHANNEL SYNTHESI ZER

Part I: BO·Channel Synthes ize r for 25 kHz Spacing

by J . Kestle r, OK I OF

INT RODUCTION

The la ri(" lrowth or fo'M activity a t VlI F make_ it ext rernety expenetve to pro­
vide cry_lall for all of the 80 or more channel•. A tre quency .ynt heaia princ iple
o r .elecOna a aivt'n numbe r of channel. i, mort' !avourablt' Il mo rt' than a f t> w
chann",l, are to be ueed,

In t he ca.", o f. fre quency _ynt hE', i. oac t tte to r- , tn e c henne! 11 eetectec dli ltally
with t he aid o f ccdtng I wUc hel. T h ia m ean . t hat a ny c han ne l can bt' selected
•• r-e qulr-e d , A fo'M t r en ec e tve r II to be deac rlbed that can be p r-ovkd e d w ith a
f r-eque ncy ay nt hea lzt' r al lai d do wn in IARU. r e glon I, o r wit h a Ir-e quency llyn­
t he a lzer wit h 10 kll z . pacini which I. suitabl e tor op.. r ation out.lde Europe.

-- r--~.!!.~---,

......,-

OK 1 OF

' JI" ,.,
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-­,.".. ,.,. n

.- .­,"-
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Fig, I : Block diag ram of a FM tr ansce iver with 80 channel sy nthesize r

T h e Hut part or t h l l a rtlc h' II to de sc r-Ibe th e 80-c ha nnl'1 ( 25 kill. ) f r-eque ncy
eym he stz e r- fo r thll t r an s c e Ive r-,

AI h a l a l r-e a dy been menttoned , a channel IIpacina of 25 kHz ha l been laid do wn
for F M t ranlmllilo ni In t he 2 m bind by th e IA ltU rt'aion I , T hil r esu lt l in
80 fo' M channt'll betw een 144 Mil l. a nd 146 101 Hz ,

A block dllaram o f a fo'M Iranlcl'lve r- ullna a n 80 c he nne! olcillator II I ho wn
in F1a urt> 1. In order to ensu re t hat th e lame oacillator Cln be uled fo r tranl­
m it and rec e ive. aaupt' rht'tt' rody nl' p rinciple II allo uIed in the t r a n l m iU t'r ,
If a n in tt' rmt'dlatt' I r-equency of 9 MH z II to be uled . the output frll'quency of
tht' local olcUlator m uet be in th e rana'" of 135 101H z 10 137 Mil l., Th il fr t' qu ency
plan hal be en us ed for pr e v tou e SS B tran l c e lVt' rI luch al OJ 1:I Z it , DC 6 il L,
and lomt'wha t dlffe rl'ntly by U L 6 HA. T his mt'anl t ha t I num be r or theee
modull'l can be ual'd t Ollct h t'r with t he deac r tbe d 80-channel olcUiato r In orde r
10 obtain a compl.. t e 10' 101 n-anecetvee.
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Thl . art icle I. now t o tlt '.c r l b.. m odu le. DK I OF 001 10 006 of the aO· chanrwl
oac il lator. which form . Ih e main part o f the n-en ec e tve e . Tht, tranllmUt f.'r
m odulf.' . DK I 01-' 007 t o 010. a. wert a. the e econd .ynl he.l. o .cll ia to r will
b.. deee r-Ib..d In a lat er .. dltlon o f VHF CO MMUNlC/l.T IO NS. Of cos r ev, Ih ... f ro' ­
quency .ynl h.... l z .. r c a n••• h•• al r-eady bee-n memtonod, b r- u . ..d w ith ethe r
modul .. .. It would t hvn bt, pc •• lb l(' for any c on ve r-ter- to be ueed If Ih .- c ry lll a l
oe c tltator Is dlsabh'd and wn o eo I F output p r-ovtde-e 01' c a n be mocttreu t o pr-o­
vtde a 9 Mll z output ( DC 6 III., DJ 9 Zit 006 . DL 6 !fA 001 . DL 6 SW 004 ) .
severat m odules art' aho Bva Uabh.' for the I f" e r rcun : I';Uh.. r 8t'If.' ctivlty u .1nll
a c ry_la l fUt('r and d...m odulatlon u.lng a cry.t .1 dl .erlmlnator I OJ 4 HG 008 )
o r B c ombination o f e ry .t al filter a nd cctnc td ence dt 'modul.lor ( OK I PN 005 )
o r rurther ccnve eercn t o ••econd Int...nn..dlat t' rr t'qut'ncy of 455 kll z lI'lth . ...
Ie ctlvlty provided by a c er-a mtc fUter a nd . ub.t'qu ..nt demodulation u.lng .
cct nc td enc e demo dulator ( DC 6 111. 007 ) , An y amplifie r ( l1rn'ar o r cla .. C
o pe ration ) c a n bt, used a!t t' r th .. tranam lt mtxer that can be d r i ve n by II r..w
mW (t' , II , DC 6 n t. 001 ) ,

tUS·lJ1 MHZ

Muillp h ...
Flg.2 :•• Bl ock d i agr am o f

Ole 1 OF ooe
t he 80 channe l synt heslZ

'CO
o « 1OF 001

I
'; 1 Ifl'QWrq"

d..id.. ~t~'1tf

(It ICY' 001 0It 10F 001

t
Ffl'QU..-q Phou

I- "' 1ttJ,l1t~ I-
Crys t a l

d"' idltf+ N I ~omPQrtlOf
dividltf ,1 OSC.l!otOl'

(It I OF 002 lOFm, DIt;-~F -m~ Olt , OF 00'

I . Til!': aO·CHANNEL F1W Q Ut; NCY SYNT II1':SIZ l';H

n i\lre 2 atv.... a bl ock tll all r a m of t h.. Ir-eque-nr-y ey nt h.. . Ia er- , With th.. t' ltCt·p­
t ton of th e mu ltiplier, th.. . yntho'.IZt' r oper-at e e In a ph a ll.. -Icc kcd loop (2) . Th..
vo lt agt' -eont rolled o.c1 l1l1tor ( VeO ) ol>c1l1ah'l a t one .hth o f the out pu t frt,·
quency .0 that normal. In t' lIp. n l l v"" TTL/ IC . o f th.· SN 74.. N a t· rlt'. can b.'
u . ...d In th...u bllt'qut'nt f rt'cluo'/ICY d ivide r . The f rt'qu t' ncy of tho' o.cll iator I.
tl r .t ly di vided by fou r , Th l . I. follow ..d by a furth.'r r r ..qu ..ncy divid e r wh o I t'
Ir-e qu ency dlvl.lon fa clor N ( N • i nput f rt'qu t' ncy d tvt de d by o ut put frt 'q ut 'nc y )
I. vari abll' between 5400 .tI1\<J 547 !:! . The ro'qu lrt'd c- h a nnt' l I II u btatn ed loy .t' it·ct­
in g the n ·qulr..d frt' qu ..ncy e tv te to n factor ,

Tht, out pu t frt>qut'n c y o f th o' va r la bl .. frt·q u..nc y dl ",ldo'r I. com l' lt rt'd In a phll.lit·
corn pe euo r- t o a c ryll ta1-cont rollcd r .. Ie r-..nc e fn'qu"n ey , Tilt' ou t pu t voltago' of
the {,h a . l' ccrnpa r n o r I. propo rtlonal to the ph alu ' tllfft'r..ne e b.. tw ..en bo l h .IK·
nal •• T hi. vol tage adJu llt a uu- f r o·qu.ncy of th e v eo via a lowpal. f llt.. r , Wh t' n
In II. uneync h r-o nt ae d . ta t .... rlu- ph a lll o ccmpas-no r IIlll l' l"otll.lCl' a .awtoulh volt·
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ag.· t ha I II.... ...·" .. lh,' VC O 0'1"1' t he .... holv tun in g rungt·, \\' I11'1l thl' tll'h'c t"d [ 1"'.

qU" IlC)' Is obtatn.. d , Il n- ph all<' d lfft·!'t·n{·, · bvtw t-vn till' d lvh h 'd fl'l' qu"ncy from t hl'
VCO and t h,' rt' f"rt'nc,· I r-cque ncy 1111 z vrc und t h l' control ci rcui t will loc k In,

T he IOWp.llliUl Hlte t- w il l IIUpp rt'Sll t hr- altv rn utin g vo llagl' com po m-n t o f t he "hUll"
com pe r no r volta~w w h ich wou ld otlu' r vdll" caUIII' an un want ed Crt'quo'nc')' modu­
lation o f tilt' volta~t' cent r o t ted nacil la t or-. T h t, hold r angv oC t ht· control ct rcurt
III mutnly rh-pe-mh-nt on till' cut-off frt'qu "ncy of t h lll 10w pul>II nlt "r w hich nn-un s
tha t it must bt , c a l' l'fully dl'h'rlll l nl' d ,

T h e Iong- term tita bill ty o f a pha llt'-I ockt'd oscl1l ator Is p ractically ldcnt lcal t o
t hat o f th,' !'l' ft 'n'nc t' oectttato r UII O'U I 1 to ll l" crystal cectueto r t. T h .. I1l10rt­
tertn IItabll ity Is uHually h'lill IihlC" no l tit.' and Int er- Ir-r-cnc e AC vol tagl'lI in uu­
contr-nl ctrcu tt cannot ullually bo' com pte-tely lIupp n'lill t'd, T h i ll m" lInll t ha t t hv
t1"III~n o f tlw 10W-pllllll Hl lt'l' t h l'n' fort' r-c-pr-vs i-nt e a ccm promte e bdw",'n tht,
hold ('hlll·Il.l'!<' rilit!clI lind Intvrf.. r ..ne e de-viat Ion , With t h.. deac r tbed fJ·" qu, ' ncy
H)'nU1l'",I ... . - t-, t h.. unwllnlt'u Ir-e-qur-n cy dcviation III 1t'IiH Iha n IUO 11 7 a n d t h.' syn­
ch ronizing t trn e It ,s s than 0 , 1 II, w hic h should bt, C'ompl t'\ dy sa!ls((tC' to ry for
ornct tcnt opernrton.

1,1 , V()L rAGI';-(,O~TlWLU: ]) OSC IL I. J\ T O H
A;.;'1l 0{ : I fo' ll E( Jl1 I,:NC Y Il ! VII H :U

Fillu l'" 3 IIho ..... o; a dlTult dla"p'lllll of ui c vultaAt.'-contl'olh'd oactllntor- a nd 0{ : 1
fr,'qu " lIcy dlv tdt-t-, Th. , f,· ,'qu.'ncy of th., o sclll utor- I T 101 1 Is In t he r llll At t ' of
22, .'i uo Mil " a n d 22.83:1 :\1111., W ilh t tu- alt! uf t h. , modcrntely dOli" c oupllng o f
Ih . , vu ruct or- ,Uod., lJ ItJ I , it III putililblt, fo r t h i .. tuning raugv t o bt, covorr-d wIth
Iht, nfd of Ii t uning vo!tn/.: .' of 0{ V l u 8 V, TIu- t un ing vol tag.. jt! fe d t n connve­
tl on po ln t Pt 10 :1 and rll tt'r"'t\ In I' He-link com l'l'ili ing H IU8 , C lOB , C lOll in
orth' " ro ltu l' pr"'Il11 any lnt" I'f" I','nCt' voitag." T hr- t .... o flltl' r capuct tc r-s , espe ­
chtlly C ios . shoulduot b., ,.]"C'l I'"lytic capacno r- ... bu t pluetlc foil type e . T Ill'
to'akal/" CUlT. n t of electr-olyt ic ('apac!tu rs would 1,,,pn ' Il,'n t too la rge a loa d fo r
th l' t un lrl l/ vul tag", An :.II<-rn:<lll11: vol tage of a f.' v. m V can b.' ('ollll l,(, t ,'d to
conlH,.,tlon 1'1 IU5 Ior- cnrect I l·"'ju.' ncy modu lation of tht, oac Illator-, T h i ll 1'1'­

pr-e ae-nt e t h,' "impl"tit rnuum-r- of fn"lu.' ncy modulut Ion , 1I0Wt' VI'r, t ln- I t-equ t-ncy
rh-vlrn ton lIr1d A I" f n'qu .'n{')' nlllll" nr'" ltm itvd by th., l'hallt' -Iockt'd loop and Its
10.... -pas .. fllt" I' , V.' I')' luw fn''lu''nl'i t'li v. III b,' fllt ",-,'d out , and If th l' Ir-equency
rb-viattou III tuo I:r"'a t it iii I'u lilil bk that uu- huld r'!trlg" "f t h ,' contra! cf rcut t
.... 11l b" " l\{' , '. ' d l ' ll :tOd till' t!yrwhl'ollllaHon loet ,

T Ill' rvscnuru cfrcun of t hl' u ..dllator III ccu plvd to a euba equent bufh' l" IItSgl'
I T I ll:l ) y,hkh ilt b hu w d for d U1i1i II operntion , Thill buff" I' pro v id " 1iI squa re' ,
ha lf wnv.'!t huvln~ th r- f1""II,lt'ncy of th ." VC O , which a r',' d l v i do d In th,' liu b av ­
'IUt' n l doubl e- flip-flop II 101 ) by -I. T h i ll m t'anN th a t till' ou t put Ir-cqu ency a t
connt,ni"n I't I UO{ iii In the " Illl ll f' of 5625, U kill. and 57 011 ,25 kill,

'l'tu- In t"grnt ,'d It-r-qur-ncy dl vhh-r- lin d ttll drlv.'r ( buff.' r ) titai" a rt' Ir-d w ith a n
l' xt l'll Ilta ullil. l·d vol t:lg., of 5 V, T'hc voltllll t' IIta b lll l." I· ( D 102 , '1'1 02 ) an d th"
oacilla tor al'" fo'd with n 1'1't'-litabllha'd voltull" of 10 V, which i ll a l s o r-i-quir-e d
Io r- ttu- otll,'" mndulos .
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fig. 3 : Circ uit di agram of the veo with 4 : 1 Ireqcency di vide r

1.1. I, S PECIAl. C O MI'O:-.JENTS ron 1'11£0: VCO

T 101: O F 272 ( SGS) stttcon I' NP - UIIF tranl;lfl tor
T 102: HC 108 or simil a r
T 103: U I'" 2H , ii I" 17:1 or lIimllal'

01 0 1: BA 110 ( ITT J, BA 12 1 ( AI':G-Tfk ) 0" I>lmlh.r ( I n 1'1-'/2 V)
() 10 2: BZY 85/C5 V6 or >llmllll" 5,6 II z r-n.. r dlotll'
D 103: 1 N \:ll -l o r any I>l1lcolI dlod.·

I 101: SN 7-173 N

L 101: w I: 10 tu r-ns , w 2: 2 turns of Oo~ mm din , (26 Awe;) vunrm-lh-d
copper- wn-e In 1\ po r t e-d c o r-e ( 14 mm dtu. ,,8 mm ) ( Slt°OlI'nll )

Ch 101 : 20 ,uIl , r",rrih' w idt' ba nd c hokt, Lva lue not r e-tttc el ]

C 103: :I - 12 pF cer-arn lc d18(' capacno r 10 mill dta.
C 102 , C 108 , C li O: O,I,u1-' c .. ramtc tOnpndtor. 7,51l111l >Ipaclllll
ClOY: 10 ,uI", plal'itlc foU capac noi-, llpll clng mil". 25 mm

All oth.. r cepucncr-e e ce rumtc typ.· ... ror max, 7,5 mill >lpac!nll,

10 1.2, C O:-.JST HUCTION OF -r uu IIC O

Tht' pr-..vtoualy d"lIcrilwd moduh- IICO lind ~ : I f ... ·(IU'·J\C)" divide" ;'1"" ucc-unuuo-.
dat ..d on P C - bo a r d LH\ I OF 001 whos.· dllll ,"uclt}J\'" erv 1i5 mill x "Ollllll, T'h ..
com pom-nt locations 011 this board an' I:Ihu\\n In F1gul'" 4. !'·lgul'lo 5 >Iii"",!> n
phot o g raph o r tht, authOI" '1I p rototypc, Thl'" modu h- III \,(. ,,~. un critical if tI\I' ('on­
etructiun dt' lalls a l' '' tottcwed, Th., pt-c-Hmfnat-y ajtgnrnont of th.· rnodule 18 mad"
w lth the aid o f a Ir-equvncy rnc-tt-r- a low -Frnpvduncv DC flOUr-,,,' and vultml'l"l'o
The gtvcn Ir-equc-ncy "Rnll" 10; adjusted IjO t hnl it cun b,' cov"I""U with a tunln /tt
volta!!:" In t h. · ,·an~.· of ~ V 10 fl V, O'a' fou,'th of t hr- IIC O f't-cquvucy Ijhould b.·
mua su r-ed li t t h.' output t'ol\lwdlol1 I't I(J~.



Ftg, 4: PC- board OK 1 OF 001 (VCO)

Ftg , 5: Author ' s prototype or the VCO module

1. 2 . VAlUABLE FIt EQUJ:;~CY OIVJI) EH

The ci rcu li d ia gram o f this d lKlta l m odult· Is glvl' n in F lWUrl' 6, T'he uppe-r- r ow
in th.· c t r curt d ia gram c om p rhlt'li a 4 · " laJ/t· dvc fm e l counter- u"lni thv wellknown
hlt" Krall'd ci r c ui t" S;>.J 749 0 N. T h e fo u r In tu g r- a t vd c i rcu it II o f t he lower r ow a l'l '
4 Bit com pe r-nor-s , An out pu t "Iina l J" pro vld, 'd wtn-n thl' JOK Ie IIlgnal " c o lncldl'
at merr two 1lt' t11 o f fou r !nput a, T Ill' 1II ,' t tln" Input. ( A to D) art" prog rammed
a nd Ihl' o t h.. r ,,,..t o f InpullI a r-.. c onnec red t o thl' BCU o ut pull o f the c ount ing
d. 'c ad" I . If t h t' e t ato o ( the countera ( BCD c ode ) co tnc ld e 10 the prog ramm ..d
nu mb.. r. ( a ilio In BCU coding l. till' com parlto r wi ll i,·n .. r-ate an Im pu l ee , Wlwn
a ll fo u r countini lil ' cade ll cotnc ld e w ith t hl' pr.. . t'1l'ctl'd ( c hann\.'! ) numb,·r., th,'
common ou t put Im pu l a e o f th .. ccrn pe rucr-e will r e lld th .. (our - lIta g" countf.'r t o
a er-o. This Im pu l,.' I, a l so Ie d t o t ht · 'lOa II" com pa r-nc r-, Sinct' the Input tr-e­
quenc y Is bo:tw('l'n 56 25 . 0 kfl l and 57 08,25 ki ll_ a nd th l' num b.. n b.. twee-n 5~ OO

a nd 5 ~7 9 ar.. pre ee nt a t th .. pro gramm ln a Inputa A to U, coJncld..ne e w il l occ u r
a t a tr..quvncy of I . O~ 1 kH l . Th l a is t h.. r .. fort' Iht' fr .. qu l.'ncy o f thl.' o ut put alanal.
T h.' pro g r am m in g In pu te D I t o lJ ~ a nd C I to C 4 r " ('t ' l vl' a flx ..d pro gramm lo j
( [) • 5; C • of ) wh('rl.'as Input s B 1 to B of a nd A I t o A of arl' connected t o tw o
pr"'Il'!l' c lor 1I", ltl: h.-s wh er-e tm- r-equlr-ed c ll/mnt'! ( 00 10 79 ) I" ecl e ct ed.

TIll' pr.' sl·J"dor IIwltl: h," a n' c o n lit ru C'l ed NO Ih ltl the Nl' !l·(' t l d numbe-r Is din'ctly
a vailltbl .. In UC U code ( on ~ c onuect to ne }, S" m,' v,'r"l"na o f tile ..' s wttch ue
1111 V " allm ln v" rh'd lie u ou t pu t e , Th.' lIl' ai',· f"L' quln'<J In our application,
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T he pr ogra m mini Inputs D an d C a re not wire d 011 th ... boa rd In o rder to kl·e p
th i s m od ule all universal all poaetblo , Th e va riable I r-equency d i vide r op('rate s
up to i npu t I r-equen cI e a o f 12 :o.1H z wit hout a e lecte d In teg rate d cr rcu Us.Ir dUfen'llt
fn'qu{'nclell a re to b.· used fo r t ransmit an d r-ec e i ve ope r-a t ton ( re peate r- o pe t-e -.
tlon ), It wi ll b.' neceaaa ry fo r two p r-es e lecto r- awltc hes to be p r-o v fded t hat a rt'
tnen ewttch ed with th t' t r-ana mtt e r-ec e iv e r e la y . Since th e programmin g Ieada only
ca r ry DC voltagl' , nc probteme are involved her-e .

M · "
~... ';(;o

•
.-

Fig , 6 : C ircu it d iagram of t he variable Ir -equency di vide r

1.2 . I. SI' ECIA L CO MPO NE NTS FO n r ue VAlUA BLE FHEQ UE NC Y DIVIDE n

120 1, 1203, 1 205, 1 20 7 : S N 74 90 N
1202 , 1 204, 1 206 , 1 208 : SN 7485 N

3 ce ramic dillc capactto r a 10 n F Lvalue unc ritical) IIpaclnll 5 mm

-I plec e a 10-11tag(' p re ae tectc r- ewnc hee for d i rect wiri ng with BCD
com pU mentary ( Inv e rted l ou tput ( avaU a ble from th e publishe rs ) .

1.2.2. CO NST nUCTI ON O F TI·IE VAR IABL E ~' H EQUE NCY DIV W EH

Figu n' 7 shews the componen t loc ation s a nd conducto r Ian e e on P C - boa rd
DK I O F 002 whos e d lm en e tcn e a r e 115 mm x 50 mm. This boa rd Ie double­
coated a nd polu.esllelil th rough contacts. It Is o nly n...c.'saa ry to r th.' eight ICs ,
thr....· by pasll ea pacttor-a an d th e connecttcn pin s to be solde r-ed Into p lac ...
Figu rt' 8 lIhows a pho tog raph of tht' a utho r ' a p r-oto type, T he pr ... eele c rc r IIwltcht's
a r-c mounte d o n th .' fr on t pa nel of t he rr-a nacefver- and a re wt r e d . No e lf gurn ent
III rvqu t r vd an d a fr-equency coumcr can bl' ust'd to c hec k th.. o pe ration,

1. 3 . I' IIASE COtoll 'A HAT O R

T h.. ci rcuit d ia g r-am o f t h l . module 18 glv.'n In F1gurt' 9. T he fll p-nop com­
prising t r an s istor. T 301 a nd T 302 18 used as pha ee compa rlto r . T h.. r18.'
1110".' ot m o r e Ie r-en ce vol tage ( via 1'1 302 ) dt'rI t'cts the flip-flop to the wo r ki ng
poslUon .lind tho outpu t Impul ee of t he va r tame Ir-equ e-ncy divider ( vte Pt 301 )
n ·s t'! s It. T hhl r Nlu lt ll in a squa re- wsve signa l wno se pullll' lengt h III d~pe lldcnt .
011 the timl- apadng ( phllal' dl ff,· r '·llc,· ) o f thest' two IIlgnals. The HC - li nk com­
p r i llln il H 310jC 306 providell a DC volt nil.' by Intcg rntlon who s e amplltudl" Is
de-pende-n t on t he pul ee width nnd thu lil tin> phalllt· dlfft· !"t'nct',
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" ~mm

Fig. 7: PC-board OK 1 OF 002

Fi g. 8: Photograph of the autho r' s proto type (vari able Ir-equenc y divide r )

1' h l' lubllt'qu t'nt ecu ece {ollow"r " qu i j>I" ' d with th,' {h'ld t'fh'd t ran.lator T 303
t'nlu r e-a Iha t no loading of thr- lntl'g ralton link cccu r-e. T he ltuIJlIt'(lu . nt op.. ra­
t lona l amrllflt'r Incrt'8lSl'1I th.' valut· of tht, dl rt'cl vo!tagt' IIlinlll to 8 lultabh
valu l' fo r th e ve r-ector- diodt- of th ., Yeo. TI ll" 1""0-at8gt· 10..."1..... fIItl' r III Ih. ·
output haa" cu r-o rr Ir-equvncy of 30 0 HI. Rnd la uaed to lIupp r""1I a ny r t' lildua l
pha lli " comps r ttor fr " (lu.'tlcy of 104 1 Il l. from th ,- tunl nN, lfm-, TIlt' low·palill fUt t'l'
la 1l, ' . l gn t' d {o r a n Im p"danc,- of 50 U II.

1,3.1, S l' t;CI A I. COMPO:'IJ ~;NTS FI lii TIl E l ' IIASE COMI' A HIT{l l{

T 301, T 302: Be ]08 or IIlmllar , ho.... (·.....r- , uo lh IIhould be
from Ih <-' aarnc cu r r- r-nt gain c ete-go ey .

-r 303: HF 2H A ( 1'1 ) w 2H A I Sillconill I or IIlmllar FET

lJ 301 , lJ 302: 1 N 91 4 . 1 :'IJ 41 48 o r IIlmilar

I 301: I.M 7-1 1 C:'IJ ( ~allon81 scmtconocctor I. TIlA 221 B ( Slt'mt'nll I

L 301 , 1. 302: 35 0 tu rns of 0.1 mm dill.. (38 AWG 1 enameflvd copp.'r
wlr" wound In II. pott ,'ll ('on' of 14 mm dill. II 8 min

_ 136 _ ( :01 30 , A I. • 420 0 I (Sit'm "IlIl )
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OK 1 OF ool

Fi g. 9 : Circu it diagram cr the phas e co mparltor

F ig. 10 : PC-board OK 1 OF 003 (phase co mparltor )

F ig. 11 : Phot ogr aph of the lIulhor'lI prototy pe (phase co mpar lto r)
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C 30 1, C 307 : 0.1 j,l F p la¥tJ c (011 capucttor-, Ilpacing 7 . .5 mm o r 10 mm
e 306 , C 308 , C 3 10 : I j,l F plaettc foil capacitor, llpaclnll max. 20 mm
C 309 : 2 .2 j,lF plastle (011 c e pecno e , Ilpae ln il max . 22 . .5 mm.

All ot ht' r c . pa c it o r s : ce ramtc di.c or tubular c apec ncr-a .

R 312: .5 0 kO t he r-mfator- ( :\'T C-rt'shtor) .

1. 3 .2 . eO:-;STRUCTIO:ol OF T Ut:; J'H AS t:; eO~f J>ARITOR

Thl . module h accommodated on the Illnillt'-coatt"d PC-board OK 1 OF 003 wbcee
dlmf'n .lon. are 115 mm x 50 mm. The com ponent loc.tlon. art' illv"n In F lil.IO.
OUt' to the 10.... frequencle . tnvctved, the ccnst ractton I. ext r emely uee rtueat .
Howeve-r-• • ny hum volta lie . o f mort" than. fe ....· mV . ho u ld be avofded , Fiilure II
eho..... . the au thor'. prototype .

The t .... o Input .11"81••r e rt"qulrt'd In oree r to c a r ry out a fun ctional check o f
thl' m odule, W it h the control loop open , ( Pt 304 ah ould no t bti connected to tht·
nt'xt module bu t connected v ia 510 n to ground J. t h. , Ij-eque-nc y o f tht' veo can
bt' tuned cver Ita r an ge w ith the aid o f a tcmpo r e ry tuning vo lt ai'" Tht, voltagt'
at 1'1 304 can be measur-ed .... lth a hlilh I rn ped anc e vo ltm..-t vr- or DC osc i llnecopet
It muat Ut· In thi' rangt' of 4 V and 8 V. Th.' vct tage amounta to 2.6 V t o 5. 4 V
at t h .· 1I0urCt' connect ton of t ranlll"tor T :J03 . If a ny dlfflcu ltll'a a rt' enc ouruer-od,
th t· IOWpRSS filter s hould b. ' checked with t ht- aid of an A F gen e ra tcr-, It s cur­
ort rr "'Tu"' ney ( -3 dH ) should Ul' approxfmatety 30 0 Il l . T Ilt' genr-r-eto r should
be ccnnect ed via It 3 14 In o rd•.·r to maintain t he Im pedan ce o f 500 H.

1.4. It E F EB E NC l: OSCILLATOf{

The c i rcu it dl.ilram of the n 'h'n'nct' o.cHlator I" ih·t·n In Fleurto 12 . In thl .
circuli . a I Mfh. et anda ed frt·qu.·nry c ry s t a l o pe rail'. at parallt·1 r-esonance In
a etapp-ctr-ccu , The aUinmt'nt trlmmt'r C 401 . 110.... . th.· c ry llt a l to ue pullt'd
to tht' .. x.c t nominal Ir-equcncy , Tht' OIub.wqut·nt IIta llt' ( T 402) conv e rt s tht'
alnu aoldal voltaic into tht· rcqulrt'd Impuht'a to dr-ive the 1'1'1. le a . Thl. I"
th., n'a llon ...hy the opt'ratlni vo ll .gt o f thl . moduh· am ount a to 5 V.

C~2I'OJ '" PI ,,02
~1-<r-"""1""---r-<"."

11"01

'"

Fi g. 12 : Circuit diagram
o r t he r efer ence
o s c illato r

1.4.1 . S PEC IA L C OM P ONENTS FOil r ue Hl: F EHI';NC fo: (I SCII.I .AT On

T «n . -r 4 02 : HC 108 or " Im l la r

C ~ O l : 10.60 p F ceramic dille t r- Irn m vr-, 10 mm dta .
C 40 3: 220 p I-' atyronell c'apadtor
C 4 0~: 1000 pF IItyron.. x capacit o r

C ry llt . l hotde r- for horizontal mountin g.
- 138 -
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•

DK 1 0 004

•

--85 mm--

T

Fig. 13 : PC-board OK 1 OF 004 (refe re nce osc illato r)

Fig. 14 : Author' s prolo type of the r eference os c ill ato r

1.4 . 2 . CONSTRUC T ION OF TIl E REJo'E Rf-:NCE OSCI LI .AT O R

Th i ll module Is accom modated on t he 85mmx 40 mm Ia r ge I'C-boa r d OK 1 OF' 004
which Is shown In i"igurv 13 . T his boa r d Is 81nJl!f>·coatl'lL Figu re 14 s hows a
photog raph of t he au t hor 'lI p r-oto type , A functional check can be made on th is
module wi th tht' aid of a Ir-e quency counte r- , oectltosccpe o r by alm pty monitor­
ing tho: ha r m onic s .

1 . 5. 960: 1 F HEQUENCY D I VIDER

F i gu n.· 15 shows the circuit diag ram o f thill dleital modul.,. II is equipp...d with
th r-e e Ir-cqu ency divid('rtI: 1501 dtv td ee t he Input frt.'qu N1Cyof I Mil l by 10;
1 5 U2 18 wl red 80 that the fn.'qut'ncy J. dlvfded uy 8 , an d I 503 HnQll y d i vi de s
by 12. 'l'h e to t a l Ir-eque ncy dlv1Nlon Iactor- III 960 wh tch m e ana that lion input
fr e que nc y of I Mll z rt'lIultlJ In lion ou tput frl"qucncy or 1041 li z wh ich III th e n f~d

t o tht· phase compa rito r .

1.5. I. COM I'QNl':NTS ANI> CQNSTRUCTIO~

OF rue 96 0: I F HECWF:NCY D1VLDE R

I SOl , 1502: SS 7-I!*O; I 503: SN 7492 N
pla s tic foil ca pacito r o r tantnllum elcct rolyttc I j,lF ( VQlu(' u nc ritical )
IJI'Qc1ng 7.5 • 20 mm.

139 -



·" p, S03

1'l SO.. ."
" "" 1501 1502

PI SOl

, ~HI \~
,
"

•2 10 pI'>aw
SN 7490 N SN 7490 N tornpO",OI

, , 6 , '0 6 , .,
" OK 1 OF 005'"

fig. 15 : Circuit diagram of the 960: 1 fr eque ncy dtv tder

T'he mndale can ln- check.. d with t he aldor a (rt'quency counter-, or oac nfo scope
with calibrated horizontal deflt'ctlon . A photogr-aph of t he author's pr-ototype Is
gtven In Flgurt' 17.

~ ------ 85 mm

DK 10FOO'r- --,....- ....
1

Fig. 16 : p c - bcar c DK 1 OF 005 (960 : 1 frequency divider)

Fig. 17 : Author' lI prototype of the 960 : 1 fr eque ncy divider

1.6. F II E (~U 1': N CY MULTI I' I.IE H

A. pr-eviouely mentloned , th .' veo Ollclllatt'll at app r-cxfrnately 22.5 Milt which
means t hat a Ir-equ ency multiplication factor of alx Is t-equf t-ed when ullt'd to­
gerber- with a two met re t renscetvc r-. Figur., 18 lIho~'1I a circuit diagram o f Ihlll
module. The fin! siagt' ( T 60l J double s tilt' fr-equency to a pprox tm at ely 4 ~ Mll z: ;
th l' III'cond IItagl' Il.mpUfil·1I thO' signal 80 t hat su fficient dri ve 18 availa bl e for
ttw trlph'r Btagl' ( T 603 J that Opt· rates in cle ee C . Ba ndpalll rtl h' ra e r-e pro­
vld.'d aft.'r ..ach [rNIU ('ncy multiplication p rOCl.'8a to e nllU r t' llu[flclt'nt supp res­
sion of the Iundarm-nta l way" lind unw.ml.'d ne r-rn outc e ,
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Th e .pl'(:trll.} pu rity of the oac tt te tc r IIIgoal llt' t lH' I'n 13~ Mil L and 137 Mll z II
ext r em .. ly h lih dUI' t o Ih e ! n'qu ., ocy proc e lil in g mcmou used, IJi llc rl't ... ha r m o ­
nic . only ...dllt in th.. rc rm o! ha rmonicl o f t he VC O, 1I0 1ll'I' Vt' r, th l' lI" an' vi r­
t ua ll y Iu pp rl"lll ..d In tn e m odu l e wh ich hal jUlit been dt'llcrilll"d. A fu rtht'r IUp­
pre eaton of u nwan ted lIignal. II car-r-ted ou t In t he lIubllt'qut:nt t r-anamtt am pllfi l' r
a nd J. l·xtr..m e ly l"!fe c ttve dUI' t o t h e large tre qlJ(·ncy Ipadnl from t he r .. qurred
aignal .

1. 6. 1, SI'1':CIAL COJI.I I'O~ENTS FOH Tilt; FHt::Q Ut; NCV MUL TII'I.IER

T 601, T 602 : UF 17 3 ( or UF 224 111" 167
T 60 3 : BSV 18, 2 N 91 8

1. 60} t o L 60 3 : 7 .5 turn a o ! 0 . 4 mm dla. ( 26 AWe ) ena m eHed copp.. r win'
wound o n a I p.,cial ccttjo r-me r I availabh· fro m th e pu bli sher. )

L 604 : 6 tum l o f 1 m m d ta , ( 18 Awe J IUVI' r -plah'd copper- .... i n·
....ound on a 6,5 mm tormor- , ...I!-luPpo rtinll'

I. 6 05: A. I. 604 but wUh cot! t . p 1, 5 t urn . from th.· <:old • rod,

C 6 1~ , C 616: 3· 12 pF ce r a m tc di.c t rIm me r 10 mm dlamt.-t ...r .

All ot h.. r capac ito rs : c.. ram le utec t yp....

1.6 ,2 . CONSTHUCTION o r TIlE FH EQ UEN CV MUI .TIJ'I ,IF.H

Th l. m odulf' I. a c c ommodat..d on t he p r-Inted ci rcu it oo ard ilK I OF 006 .... ho ll("
dl m l'nllon. ar.. 65 mm x 40 mm. T he ccm ponon t location a o f thi . board an'
IIlv e n In F l gu r e 19 . The ccnet ru c t tcn IIhould bto mad.' In a . uitablt· m a nne r fo r
VHF drcu U•• A dtpmet ...r la u...d for the p r t' li mlna ry allllnm l' nt. T h(' fi rll t t ....o
I ta II'" IIhould b.. a li lined fo r maJdm um colle cto r eur r ..n t of t he th i rd I tage . The
bandpa•• rut l"r a t thO' outpu t I. alliinNI with t he aid of a t vm pora ry con ne c t e d
dl' modulato r ci rcui t o r In thl' ccm pt et e unit for maatmum conver-e tcn lIa ln . The
coupllnll b. ·tw ....-n the tw o oj,\nd pu.all fJltl'r . is d.' .i" n..d 110 t hat no vc n age drop
I. noU n 'able at thl' band li m it. ( 135 MIll a n d 137 Mill;) . F i i\l r .. 20 eh ow e a
phcto g t-aph o ! th .. s uthor ' lI prototyp....

1.7. INTEHCONNl:: CTION 01" TI lE 8 0-CIIASN (,; !. SVN T IlESI ZI ':H

F lgur., 21 . Ivt'. th e e tec t rtee t conn ..c rtone o f the .Ix d e sc r- Ibud m odule . o f th t'
.ynthe. lll· r. Th...... i rina plan. o f th.· four p r-eeefe ctor- IIWllc h.' • • r e IIlven In
F laure 22 . In o rd.. r t o a llow thl' i wo IIrou ps er tw o . wUC'he. t o bto set Indep.. rr­
d" nt ly to tran .mit an d recetve a. r t'qul r .. d , 1t i. only nee ....ary for thl' con­
n..c tlon pin . "3" t o be ilroundl'd by • chanKl'-ovt' r contact o n t he tran sm lt ­
r e-c .. lv• • wltch , With th.· aid of t h .. r l"vI'rlilal ewucn, it I, pos s lbl le' t o r ecetve ,
fo r Instence, o n t he Input fro' qut' ncy of a rl' lll'at er and t r a n .mlt o n the transm it
I r- e quency , without h .v lnil t o chj,\ngl' thl' c han n..] n umbl'r . Thh add itional app li­
c a tion III use fu l fo r e , ta bllsh lnll: whdhl"r d lr...c t commu nicat ion I . po s sIbl e .... h..n
u a ln ll a r e"..a tle'r , o r for d ln'ct cum munlcatlons 10 another m obill' s tation wh o
II o n ly l'qulpp..d for r ..p..ah'r uJl" ra tlon ( of cou r. t· , when oUI of range o r thl'
rl' pe attor I,

A ! r w tlpl a r .. np c ....ary r l' gard ln . t he m ..e hilnlc.1 conatruct lo n:

Th.. rrlnlt' d circu it board. a n':! aoldL'r t a g. a re ar ranilcd so that t .... o P C- ba.rd .
c an lo.· m ount e d on .. abavp Ih.' o tht'r In the follo wtnll m,nnpr :
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0' 016 '
fJT'y •• ileO" diodo'. ~Ieod
Ofl l~. pln'ilKlof swilChH

1'1"",;... . ~fI'c\Qr II
I'Qfl" "HI:SeIK la. l

•
o t " D~ O. D~ ~,

0 12 0 13 DO r:r
I'

l • • s , l e • e , , • • s , a • s s ,
K """"Seiecbr 1

ltQn.mi ! ;~ll

ConI ra••• CCl nlr a VI. Cont,o_" COflllO • • •
lyp A OJI T~ p A OJ I Typ AO]1 T~p A 031 -

uni" ,~. ""II.
Transml l ~

I , n l ..., , , , , ,

Fig. 22 : Wir ing plan for the c han nel se lec to rs
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F ig. 23 : Author' 8 prototype of the co m plete
80 c hanne l s ynt hes ize r



Tht' t ....o I'C · oo a r d ll 00-1 and 005 should t.........11 IIcr~.'n .d IIlnc~ th~ h"rmnnlc.
of the III h"'" I MILt pul .........·ould oth.. rvo'h,' caUIU" mter-Ir-r-once to thO' 9 :o. lIh IF
or tho' t-ecelvc r ,

In addnton to t hh, t hl' whote of th,- aynthu ..I. (lfICllllltor Ithould bl' ".r.. fully
ec re cned, Fe edthr-ou gh capecttor-e shoul d lo.' u lIl' d tor all conm-r ttcne , and Il

coa xta! conn ..ctor for t ho' Il l" output. f ' lgu ro' 2~ "lvl'lIj a I'hotoiraph of thlli "CC·

l ion of Ih l' au t ho r '. r r enec etver .

I . fl , H E F F.nI·; ~Cf;S

(I ) IAR U Rt' glon I Conr.. r-enee- 1972: I H :o. lIIl lIandplan

(2) T .schad: I' ha ... -Ioc ked CircuIt.
VHF COMML'XICATI(J~s -l {l9721 . 1';d11l0n 2. 1' '' 11: ' ' . flO-81.

COM P LE TE KIT FOR A SIX· DIGIT 250 MHz FREQUEN CY COUNTE R
co mpr l91ng the rcnowtng kits : (speci al transformer on reques t)
DL 8 TM 002 s ix- Digit Frequen cy Counter
DL 8 Thl 00 3 [)J.aI · lnput Preamplifier
OJ I J Z 00 1 I MHz Frequency Standard with Cr ys tal Oven
OJ 6 PI 00 1 250 MHz pr escale r
DL 3 YK 00 2 untve r e ar Powe r Supply
Total price : OM 900 . _.

• , itS -



ADJUSTING TH E OPERATING POINT
OF FIELD EFFECT TRANSISTORS

by D. E . Schmi tzer . DJ 4 BG

The p rtnc tple e of adj u 8t ln l!l the o!, ,' rnt!nll points of field df"d n-an st etors , l ' lI­
pectally .... ith dual-gah - !\IOS FETII an' not uncn-r-s t ocd ali IH·lI a" t ha t of c on ­
ve nuooe t trantdlilors . This urtIcle 18 Ih"l'l"(O l'" to exnm tn .. th" .. t" d.·vlc .... \I!lh
examplee 110 t hat t h ey can bt· m er-e eu aiIy understood,

1••'UNCTIO~ FI E LD t-: F FECT T HAr-;SIST OllS

Flgl.Ir., I s ho ws th e atmpleat polllilbl" cf r-cu it for a junction 1" 1';1'. Th,' Goh - III
gr ounded to r di r-ec t cur- r-ent via a r ..stato r (o r tnductence j , T he /IOU rei' III
dt r ect ly grounded. Th ill III th ,' ci rcuit mainly gtven in doh IIhl"-tll by which th"
drain c u r-r-e nt Is complet ely unatalJlllZl'd and CIlI1 flu ctuat" wnntn the lImltN
det e t-rntncd by t he eemtccnductos-. The following tabte ,.how~ how g n'ltt tht-Ii'­
nuctuatlonll ca n be for eeverut welle kn own ~-channd traollll.torll:

Tyl'f'

B F 245 (no n-sl'h'c lt'd )
O F 245 A
OF 245 0
U,.. 245 c
Be 264 Inon-uelocted]
uc 26 4 A
uc 264 Il
Be 26 4 c
Be 264 u

2 N HI6
2 ~ 3823

In at VGS • 0 V

2 - 2S rnA
2,0 -6,SmA
6,O-ISmA
12. 0 - 25 rnA

2 - 12 rnA
2. 0 - ·L5 rnA
3.S-6,5mA
S.0-8, OrnA
7, 0·12.0 rnA

5 15 rnA
4 - 20 rnA

Fi g, 1 : S im ple amplifier c i rcu it
w ith a N- chanoel
Jun ction FET

Wit h thv ncn-scrcc too HI-' 245 tl'ao8i..tor e .tt will b. · ... ·.·n that til<' c u r-r en t r-an
vary at II r a t io or I : 12.5 and tht, variation raog" 101 an nver'agv o f I : J " \ " ' 0

with thv lIl'h'ctL-d typt'li ( A. U. C).

Fig, 2 : Selecting the o pe r ating
po i nt with the aid o f a
source re ststor

1,1. OPE HATION WITH A SOU HCl: !t l:SIST OH

TIlt' ope rating polot c a n be IItabUhl'd by Imit'Mloll a rt' II I01 l o r In the eou rc e
ci r cuit ( Fill, 2 ). The drain c u r-r-ent wtlLthen alwaYIi b,' tower- Ihan when ope rat ­
Ing without Ihls re alaror-, As 18 known In va cuum tub., technology , Ill<' 1I0Ur( ,."
or dr-atn cur-r-ent CRUIl"H R vel rage drop Ihal pr-cduc e e a posltlv.' blulI at th.·
eou rc e or drain. T his m ..ans that th.. d ra in will hav.. II IlL'gnt l v,' bin II with
re epect to the ecur-c e,

- 14 6 -



In ord~'r to avold a re~'dback link tor tho: alt"matin, volt'll" that ia to b.· .m·
plUhd. It I. nt'c".aary tor th...ou rc e r ...I"tor to b... brld d '*1Ih " capacitor.
Th .. r ...d.nct' of th1. c.~cltor muat b.' . qu . 1 to o r I than the- par.U..1
ecenecuce or ecuree ~.i.tor and the lnput tmpedence or thOl' t101'ld err"'ct tr. n. ­
1.tor In • common-,.te errccu ( 115 I.

Fta: .3 :
R~. I. tanc~

charactf'r lsUc.
o( the sour ce
r~. l.tor In the
family or
curves (or the
OF 24S

•

• Q /•e

c

'1 ' -,• -

/ ~
Q

~t-..
j

• i"1-
V <,r---J jV -• ./ '-"'1>-. . . . . . .''el f ' • , • ,

•

•

I'
'0

Th.· cUrct or .ueh oc·ret"dbeack c.n bt· ae"n In the Jo lCG ramlly of curve. In
....-h le h th.. charaelerl.tk. ot varlou••ou rc e r e a tato r•• r .. Itv,·n. AI l. r,"r
aoun:.. r ...I.tance • • th" dIHt·rt·nc .. b.·twe·.n th.. maximum (lnler.t·ctlon ....'Hh
cu s-v.. IUm.x I and mlntmum ( lnlt'ra"ctlon .... tth curve IUmln' I. conaiJ"rably
.mallOl'r . to' leu r e 3 ah OloO'. th.· IImll char.ct"rlatle. de rtv..d rrom th.. d.t••ht'et
valuea or 10 m In and lOrna. at CGS • 0 V. a . wef l •• t 'GSmln .nd LeSma. tor
tn • 0 rnA tor Iht' nce-eeteet ed Uto" 20fS •• .... .. 11 •• t .... o r-...I.t.ne lin.... cceree­
pondln, to 100 n .nd I kO.

•

- - -uos
At KS • 100 n. the dr.ln c ur-r-e nt ean bt' In tht' rani" ot I. ~ rnA to 1S. 7 rnA;
at KS • I kO . the value 111 bt IUrnln. 0.35 rnA and 10m..... 4.35 rn A. In
both c ..... . the rote rene r.nl~· la .orn.· .... h.t It·•• th.n th.· cln:ult linn in
to' l rure I. In orde r to d..c re...· th. · tol .. r . nc t' r a n i '" 111111 fU rth.' r . th.. non­
a .. tected t rlnlilltor .hould b.' r l'plac"d by one or the a .·!o'(.' trd t )'" ..·•. In thi.
c...-, th.. cur- r-ent will bt' In th.. Icwe r- th ird to r th .. A -typ" . In th l' cvnu -e for
th,' Ii -typ,· a nd In t lu- up pe r- thi rd o f tt\t! IlIrt'1li b.·tween th .· l tm u II nt'l fo r th t'
C-ty p,·,

1.2. O I'E ltATiO:'i" WITH sou ncu nt:SIST UI{ A:-l U A l lUJTIO~AI. IUAS

An Im pr-oved atablltzallon of the- o ,... rat!nlil point la oblained ....,lt h hl,h" r eou r c ..
r e lat.nc .. V.JU,·I In conjunction .... lth. poliU\'t' a.It' voltal", Th.· poeruve biaa
volt.,... I. n.. c...... ry In ord. r to Inert a •• th .. r.·duction of draln c u r r ..nt e.ua"d
by th.. hllh v.lu.. of th ...ourc .. r .... lator. to ill.lr... of .ho....' . Ih r.....ult"bJ.. c1n:ultl.

- '47 -



T he r l.'el et o r through which the biall vol tage ill fl'd ( F ig , 4a, b ) will r-educe
the In pu t impeda nce of th e IItaie , T hl . c a n be dl 8a dvan ta gl'oull in many CaS l'8
and ca rr be a voided If thl.' ci rc uit gtven in F'lgurl' 4c i ll u sed . T he u ee of the
bla . vo lt age will mean tha t th e d r ai n cu r rent I II de pe nd e nt on the ope t-atf ng
vo lt a i e . which i8 not Important in m ost c a se a ,

. ",
I T I

Fig, 4 : Three poss ible circuit s for oper atio n with a pos itive
ga te bias vo ltage

Even a lo w ga te bla . vol ta gl' o f I V will produ ce a conet de eebte r edu ction of
tho> tol era nc e r a nge . The li m it c ha rllc te r h tlCII gi n n In Figure 5 show that a t
thl ll va lue , which ha s be en de signa ted with "a" , t he d ra in cu r-r en t c a n now only
fl uct uat e betw een 0, 5 rnA a nd 2,33 rnA . T hill cor-r eeponde t o a r atio of I : 4 . 64 ,
T he c ha r ac t e r h t lca deaf gna ted by "b" co r-respond to a bia8 vol tage of 3 V a nd
a sou r-ce r ea i8tor of 4 .7 k tl wh ich r educ t' a th e tole r-ance r ange BtiU further to
0 . 7 rnA t o 1. 82 rnA ( only I : 2. 6 ) . In both ca s e s , the non- se le c ted t ran8 11lto r
ty pe U}O' 245 I. ccne tde r ed to have a re qU ired mean ope r a ting point o f I rnA .

•
•
•

.,

I
•

'\ '"K' _ . U,l ~. @',.".• _ ,,1,1.1"' . lil
1/ r---~ ::::. ,,,

V K ~,:' 0,''''. ~
t':1~@>

e
· 0 . ., ., ., ., ., ., -r -e ., , ., ., .,

•

r
10
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Fig . 5 :
Setting the oper ating po int
with a source resi stor and
po sitive ga te bias vo lt age



It should 1,).. polnt ..d out when "Ill'ratlng with a postttve gatl' blall voltagl' that
t hl' volta,,!\, between !!luh- lind ecurce { UUS l . which Is dec i afve tor t ht, drain
cur- rent , III m-gat Ive. At>, long ali t h, ' F ET Is no t ulIl'd with too low a drain
cu r-r-vnt , tl w poatt lv e voltll.!!ll' drop ac r- c a e th l' 1I0urCl' rl'silitor will b.. g r-ea t e r­
thlHl thl' l,)ill.lI voltage,

At very low drain cu r-rc-nta, lJes can become poetttve, Ir a value of +0.5 10
+0.7 V Is ,'xC'l'l'd,'d or If Ihlll value III exceeded t oge-t h e r- with the alte rnatini
vo ltage at th ,' Input , the gete-uourc e junct Ion will conduct a nd CAUII" cur-r..nt
10 flow. This wUl r au ee a high d t'gn,t' of dlxtn r-t Io n and a r-e-lat ively low Input
Imp..danc e ot t he IItage. Such an adjuetrn eut mu~t the r-t-Ior-e be avoided.

StabHh:lng circuits by which tln- glltl' blaJ> volta Ill' Is taken df rvctly from the
drain will c au se II v01lag" Ieedback In J>lmp].- circuits which will r-educe th,·
input Impednnc e con eidvra bly, Thll!l hi tlw '""IUlOn why such c1rcultll have net
b...-n ccnstd.. red h .. r-.. . or such circuits wh.' r .. tilt' stabilization of th., 0pl'ratlni
potnt te made cv.. r sl'v,'ral et agea.

2, MOSFBT II

T he aame cha r-acte r-latic a art' Virtually valld for :'0105 • fidd crrect t ransltltorll
all for junction ty p.. a, Whe n adjusting t h.. operating point . It is pe r-mtaetbl e fo r
til t, gatt'-aource voltagt· VGS to be pc e tu vc etnc .. no junction can b.. blali..d into
th e to rward cu r-r-ent regton. Hc we ver-, th.. pe r-mlaetble posit Iv.. gate-ecu rc..
voltagt' Is usually qune low in Ih t, data Iihl't,ts wh ic h mea ns that p racllcally tilt'
sam .. limitations an' valid as fo r junction FETs,

2,1. DUAL - GAT E l\.I OS FET.

Th .. cu r-r-ent valut'li of tilt, po pul a r dual-gal", MOS field errect transistors nuctuate
110 ccnetde rnbty that a lItabllllll.tion must be provid.. d . S e veral w..ll·known type e
m anufactu r ed by HCA art' to be glven Bll an example.

Ty pe Cur-rent rangv at VG I • 0 V; l:G2 • 4 V F l uct uat ion

3:-.1 1-10
3 N 159
3 N 187

40 673

3 N 200

5

5

0.5

30 rnA

35 rnA

12 rnA

6

7

"
. 1' 1

.,.~wJ.
.~ _!

n. ~

Fl g.6 : DC-voltage v a lues
on a mean tr anst s tor
type 40 673 In a
!jlab ll ize d en-c urt
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A s im ple IIt abUlzation ullIng a sou rce re etstc r as Is crwn found In c r rcu u dill­
i r a ms 1'0' 111 result in valu .... Ih a t dlffl' l' gr..at ly Ir-om thOS l' glvt'n In the dutn
s he l,t e ve n a t low r e si s t a nc e values In conjunction wit h transistors hi the 10W l' l'
port ion o f t he t ote ea n c e r ange . T his meane t ha i typice l Il'anllll:ltors wil l not
confo rm t o the ir calculat ..d vetuva. Thl. can be IH','n in Fli\lr.. 7 wh ich atv..s
the limit charucte r t at tc a for t ht, transistor type -1 067 3.

Flg. 7 :
Stabll1zing t he
oper ati ng point
of a dual -gate
MOSFET;
cas e a, b.

UG1S---

Q . , oJ .)Y. '•

..
•
..

A
"1/ /•• ..... JJJ. """..

I"~ \ 1/\• J I ""'" n,. ......
• 1//

I
I"p . _, ......

/ - ...,~ ~ :,_A.
...1'ft,J.. ......

•- - -

t
10

•

At a acurce r e s ts rence o f 15 0 n, t ho' drain cu r r ent will be In t he range of
2,8 inA a nd 11.6 m A ( c a llt· a ). If ev en t he medturn va lUI' translslors arl' 10
r-e a c h a cu r-r-ent of 10 rnA , wh ic h is Impo rtant fo r all values gtven in th t, data
eheet , it wa s n ee e e aar-y fo r Ihl' rt'IIIt1 lanl't' va tue to loe dec r e a aed to -1 7 H
( c alie b) . Th .. to te r-anee rangl' [ II th en -1 . 0 m A to 20. -I rnA, whic h corroaponda
t o a t ol e r ane e r an ge of 1 : 5, S inc .. t h o' t cternnc e r a n g., withou t scu rc .. rt'lIlt1tor
co r r-esponde t o I : 7, t h .. Im provernont III not vvr-y g rt'st . T h l . call b.. c lva t-Iy
lI ..en in conju nction w ll h MOS F ET t ype 3 N 200 whic h p0 8 111' a a l' 8 lin ext r vm ely
wid" tote-ranee ralli£' which cannot be HrnJt l'd wit ho ut t'xh'rnal aidtl.

2 . 1.1. P OSITIV E HIA S VO LTAG E AT G ATE I

~' i g u r" 8 r l'["..a ls t he family o f chal'acle rilitlCIi for the- teane teto r ty pr- -lU 67:i,
Caee c is gtven with a ecu r-c e re st s to r it S • 33011 wit h a po a tt fvv blatl vol tagv
a t gat.. I o f 3 V, An op.. r a tln g volta ge la now requ i t-ed at gat t' 2 tha t hi il,'n ,'r­
ally appj-oxlrnat ely <I V hlgh.'r than the acu rcv voltagl·. , T'hr- 1""lIultlng or 1""­
qui red vo ttage va luee art' glv"11 In Flgurl' 6, It ill not n£'et!8111111'y Ior ec-par-ut e
VOllal!i:" dlvldt'rll t o be ue ..d fo r IIl'tting both gate "oltag"H, Thill can b., achlcvcd
by adding the gate 2 voltagt' to that a t gatl' I, as iii show n In Flgu n' s .

T h l a c tr-cutt will obtain a d r a in cur-r-ent of 10 . -I rnA ( Fig. R, ce se d) with
mea n-value Iranlillito rll e-ve-n a t a bl na volt age o f on.ly I Vat galt' 1 lind a aou t-cv
r t'silltor ItS • 130 n. T he tol" rane.· rungv 1'0' 111 tlu-n bt- in the rangt' of 5. ~ mA
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Fig. 8 :
Stabll!z!ng the
ope r all nll: point
or a dual - gate
Mai FET;
case c, d.

., . & · 1 . J . , Q . , . , .IV.l

1~", ,,,J
U(;.S-_

"•

•
•1/

~, ';<. II
I• ,~- I'~t' 'J -- -- ""'G ' ......

17' 1- r- ..... 1U "' ..
I I

"
'IP Ill.. ",A

I I
~}'

....... 1. ~ ",ill.

..- 1/ -/r\
~..

0

1
10

•

and 16. 6 rnA. which co rn'.ponda to Ii ratio of I : 3. when comlu.rinll th l .. to
t ilt' valut'l wit hout bla. vohaip ( Fli. 7 . Cil llt' l Ii and u t. th l , n'pr"IH'nt" a
ccne td er-able Irnp roverm-nt .

ee

'h

'..

I '"

Fi g. 9 :
Setting the ope r ati ng point
with a common voltage
divider for the gate voltages
(us ing s tan dard r e sistance
values)

3. MIX E R ST AGI:':S WITH UUAL -GAT E MOS FJo;T
3.1. DC - OP r-HATI NG I'OINT

Unfortun ately. no t ve ry muc h InfurmaHon Is gl ... .-n o n th .- !,I11l" of dUl,I -gll l ,­
MOSF ET . as mi xe rs . HOwl-vI'r, thr- brief data th at I . Ilvallablt· 8110WII that ttw
vo lta it' vahwlII p rl'lIt'n l at ill t" I and gat .. 2 an' pr-nctlca lly equal and 01'0' In th ..
renge ot +0 , 6 V and +1. 2 V a cc ord ing to th .. t r a n llhlt o r typ' " Eve-n tilt' m,'asur­
ing ci r cuit. stv..n III the d.llta Ilh...·t. glv.. an In cr"allo'd . ou r ,' .· n· . tllt or a nd
poetttve iatt' bia. voltall:l' . In or-der to prcvtde rt·proou(·.... bl .. c h a r acH' r t.UC. ,
th .. ml'aaurlng circuit . uI,'d lI..par-are voltag., dh'ld.. r ll ...... Uh 10 ...... t cl crnnc .. r .. llill­
tara. ThO' circuit , i v(' n In Fli\lrt· 10 III IlJm ph' r to r pracl l cal appll callon ll . Th ..
voltag.. i. ted trom a com mon \'o l l ag.. divi d.. r via a de-co upl tn g ft ·lIl .to r 10 iatt· I
and j a t l' 2 . Thill m,·an . that th. , vo ltai" balanCl' at l>oth lIa t .·. c a n lo.' main ­
ta in.'d 111m ply and without prec t etcn r r- llhtorll .
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Att c-ntfon should be pa id no t only tn-r-c but alao during t hr - ccnst r-cctton that IlO
i n'a t t o l" r a nc " lJ ar-e pr.· ...·nl. O f coues«, a larll" nurnber- of cir-cuitlj Ill"" un ­
c rlllcal 110 that "V"II a t o le runce of + 20"'0 will nol ('aUIll' any dlfflcult l"N, Ho w ­
eve r-, etnc c it IlJ not alwaye pONIlIb\";. 10 Iltlttt.> whkh '·'·1I11.tonl a n' not critical
and which will have a c"nllllh'rabl.· ..rf",ct on the rt'pl"odu('l'abll lt), of tln- vnlues
dvtermlnr-d by the euthor- , attention ahoul d II,· pa id In the toh-r-nnc r- of t h.· pur­
chased cornponvnt a. A reb-r-anee of : 5~o IIhould I't·JlI't· .... nt a favourabl .. ccmnro ­
mist.> be-tween the r·.·. lu l n ·nw nt ll and prle .,. Such rt.>81KtorK lin' u sualIy nol v.'r)·
much mo r-e l"X pl'lIlliv.· t ha n ty p ve with!. 10'}"0 or : 20"," t olernnc e ,

Fig. 10 :
Sett ing the ope rating poi nt
of a dual-gate MOSFET
mixe r

3,2, LOCA L OSCILLATO H AMP Ll TllJE

Sinn' vtt-t ually no data III nvailabl., !'L'ga r'dinll lilt' I·t'qulr.'d ampll tude of thr­
local olldllator voltngv at /<:al<' 2 of a dual-f,:alt· I\ I OS ~' ET when ufwd lUI a rnlx er-,
t ho cOlw.'rlllol1 linin \'o il S d t't"I'mln"d 1111 II function of tilt' amplitud.. of ttl>' loeal
o sc Illutor- volta Ill' In It clr-cul t 1111 gtven i n Flgul't· 10. Sine ,' th e- meuau r-ern e nt
Willi mado III the IIhort wa\'" t-egfon ( 20 III blUld , t h.. dt'\.'rmllwd value ... mny not
ln- valid for 2 m a pplication a . 110 \'0" \"1' 1', the enm e ballic p t-inclpl ee 1'0'111 b.. valid.

Thl' nu-e survd c u r-vee arv gtven In Flgur.· II, 50,:". of tln- maximum conves-etcn
gain III achh-vod with Il d r-Ive of only 1.1 Vpp ( CCl I'I"{'III'0ndlnlol to 31 U mV H :\I~ ) .

Thill mvnne t hat tI \l' nctuat vnhn- hi ve r-y uncritlc a l ilt luenl olldllatot' \,oltlllll'lI
of mo ...· than I Vpp' No noUcl'abl<· In"I'{,al<.· of t he Knln 1'0'111 b., pr-veont at con­
8ldt' I'abl)' hlgh.. r vetuvs , howvvr-t-, th,' non-liTwnrltll"" or th e- conve r stcn cha rnc­
terteuc will be-come mot-v and mort' Ilo t lc, ·n bh · v.hirh will In t u rn, rUUllt· a
con ... ld,·rab\ ,· Incrt'ull" or IIpurl<>ulI !lIgna]" lind "blrdi"I1",

T Il(> dt-atn cu r-r-ont or vol t a g,· drop ac r-oe s Lht- !lOU ITl' rv .. I"tor "1111 Hl'I'\'!' lUI an
acc e eetbte IIW88UI'l' fOI" dt't.'rmlnhlll Ih .· .. or-r-oct tldn' vulu e, H o \" ' v . 'r , tht:
va rhtU<>rI III vvt-y low, nalllt>ly only by II "". from (J V to . full dr-Ivr- III th., ('nIH'
In queation , how e v.. I' , th ,' run of tilt· II I • cur" !' ( v.hich n'mallill (,on.>lal)l b.·t­
ween 0 And I Vpp and will <lilly lrll'f"'UIl" at valuvs O\"t'I' I Vpp ) nltow s a con nil'
Indlcntlon when mor-e than 50"'. of l ilt' maximum cunvr-t-slon Illlirl hUll IIt" 'll
achtevoc, This III indlcutcd wtn-n lJ) ilirrt'allt'll IIl1llhlly. III th.. "xallll'h' III
qut.>tltio n . It will b,· ecr-n In Flgu l'" II ttlllt 75 "'. of th., max lmum convor-ston
ga in llil achle ved m u local o ..c ltlntor- vultall'" or 2.5 V" ( ""IT'·III'0ll.Jinlol to
appl"ox imal,'ly 0.9 \' HMS l. v.hieh e a u " . ·" 1111 illCI· .'Ullt· "PIll h"t,m 2.1 -1 mA to
2.20 mA o " . g. Loy 1I1'PI"OX11ll1l1..Iy :1 ••
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Ft,. 11 :
Relati ve convees ton
gal n of a mixer
equipped wu n the
40 673 adjusted
accordlng to Fig. 10
((tn . 14 M Hz,
rIo . 5 MHz,
fi r . 9 MHz)
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,
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00

0
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Data . h" e t a and a ppUca t ionl nolt'. ot : Te-x•• In.t~m nta, Va lvo, RCA.

FET 2 metre co nverter AC 2:
The matdl,ng corwafl ar 10 faca...er AA 10 Neutralized FET Input I llgl ' . pulh _pull FET mu••• .
Cry' I, 1 386661 MHr (HC·2S/U)

S pecific- ilona:
Input I r-.q~nc )l l U-,4SMHr No... ll ctor 1 a dS
Ou tpu l ' requeflC)' 28-JO or ~78 Image IUppr. ..1Ofl > 10 dB
0.," 22dB .:t 2dB O~.htl9 voltage 12_1SVII~20mA

Input t,eq~y SO QtvI'I D"".,..1Qn1 120 mm I 50 mm II 2S 101m
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A 10: 1 PRES CALER AND PREAMPLIFIER WITH
AN UPPER FREQUENCY LIMIT OF 250 MHz

FOR USE WITH FREQUENCY COUNTERS

by J. Grimm, OJ 6 P I

l-'r-eque-ncy count e rs equtpp..d wi th Schottky T TL -ei rcuth , a rt' , at p rl' IH'nt ,lIble
to count up to frt'q\H'nd,'" of appr-cxtmat .. ly 120 Mll z ( I). (2 ). It 1I:l no t po e stb!o
t o mnkt- rru-a eu r-e m en t s on th .< 2 m band eve- n If t1W8" In tegrllh'd circuJIIi arc
aeh-cted. Eel. Inlt'gTult'd ctrcuae art' suitable for counting up to hlgh e r rr.-­
quvnc te a , T Ill' Input Ir-eque uc y III t nen usually di v tded do wn to Il Ir-r-quency t hat
cnn be proce-ascd by cheepet- TTL ci rcu its. A Ir-e quvncy diviliion r olla of 10:1
III meet Iavour-ab].. IIlne.' til .' ou tput of t he cou nte-r- n ee-d only be mult tpf Ied by 10.

TIlt' d"scrHH'd IH"('HCah'r Ulit'li til,' Fairchild 10: 1 Eel. di vtrh-r- !IS II lIO, which
ill r "llltlvl'ly clu-ap In compa rtaon 10 cther lIimliar typea . TIlt' UPI"'/' fr .'qu.'ncy
li m it of th i ll ln te-gt-ated circuil va r- Ies in t ht · r- nn gv of 22 0 MII1. 10 32 0 :.1111.
( accor-dtng to th., datil ahcet ), Wit h tc u r such pl'l' s c a l.' r H ocnat rv c ted by local
amateur-a , one o l"' I'a led cnr-r-ec tf y up to 235 1\I1It. , wh t!I'l ' a l:i lh., othe-r- thr-ee- wvrv
ab! « to m "RaUI'" 265 1\1111. , T h., p r ototype bu i lt u p by l h. ' ecno r te t starr o pe r a te s
u p to f l'l'qu,'nci,'H of 2110 MH 1. within th e rJrll t nuourc ene r llwltching on . and
the n falls to 2 ~11 1\111 1. when t h ,' int .'g ra t ,·d circuit gt'tH hot.

TIlt' t r-Ipfe difft· n·nti lli amplln,,/' Fairchild 9582 used for pl'l'llInpli fieation iH 1£1110

an EeL c ircutt . Thill ci rcuit ill V"I'Y Ij('nllitiv f': 5 mV is eurrtctern In the e ho rt ­
wave rang.. for a lila bl e Ir-e-quc-ncy tndtc atton , w he-t-ea s 35 m V a r.· r e qui r-ed at
145 l\lI Le and lOll mV al t h. · uppt-r- I r-equency lfm It ,

T he p re ac alvr- anll pn'a m p li fh ' r an' accommodated o n a lima II Illngl{' -coate d
P C - bo a r d thai Is alec equipped with a n EC L/TTL It' v,'l con ver-t er-, Th is mean s
that it is poaa fbl e fOI' Ihe count lug !!tat!' of a TTL coun te r- to be dt rvctly con­
m-ctvd. Tht· modul.. ,·.·. lu h ·,·11 II voltage of 5 V a l appr-o x tmute ly 220 rn A ,

1. CIlAHACTE IUSTIC~

1. 0 W {' I ' fl','llu,'ncy limit :
appr-ox , 11111 k ilt.;
Uppe-r- Ir-eque-ncy lim it:
ty ptc n ll y 25 0 I\lIh ;
In put voltag., r- oq u l r- e m ent s : St' •• I'ig , I ; U"
Th,' input volt all" l·t' qu!J" ·nll'nt H Inc r eaee
be-low appr-nx , I 1\111 1. Ilnd will /'t'fH'h

100 m V At 100 kllz,

Input Irnpedancr-: It'HII than 100 n with
cepnclttv« component above 50 l\1I1z,

Out put voitag.,:
Eith t'r Ee l. o r TTL \.'v.'l.

• OJ 6 PI 001

.. /

• 1/

•
/

/

/'
./

• • .• • .• - N

t ll'. -r nt ln ll: voitaJl":
+5 V " tau, at lIpPI'ox. 220 rnA,

15 4 -

Fig, 1 : Inpu t vo ltage r e qu irements
of t he 10 : 1 divide r modu le
OJ 6 PI 00 1
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~'alrcllild ,

2 . C IHCUIT Il ETAI LS

fo"lgurlt 2 .hOl"'. t h ~' ci rcuit diagram of th .· coml'lt I. " modulo'. Th~' Ihrt,. · dlff.. r­
t"lltlaillomplln,· r. accommodated in l Ilt" Illt l'ilrah'd circuit 9582 or.. conm-cte-d In
... r l .... . Th.· o p.'ratlng point. a rt' I labUll ' d by an tn tc rna! cj rcutt by usl' of " x ­
Il'rna l r .... I. lo r •• Ill-s i lltor It I hall a g rt'a t .,rr,·ct on thv In pu l 1l.·nlllltlv Ity, T h, '
il1'o' .. n ci rcuit gun rantt"'11 r .. liablt, o pc e-a tlon Mild high 1I ,·nll ill v lty. T .... o antl- ph all"
sUlcon plana r dlod.,s pr-ot..c t t h.· In pu t of th.' r1rll l al1lpIHI .'r agalnti t oV" rvolt­
a ll" s , Du ring norma l oper-at Io n , Ih" lilt' dltlflt'lI rt·I" ·" II.' nt a l otal c a psctt e nc .. of
41'10' 10 8 pF acco rdi ng t o type . T o gdtw r ..... lth uu- inpu t cu pactta nce o f Ih . · R ill­

p ll rl'"I' a nd t h.· ci rcui t . t h l ll r .. p rc llt'l lts th, ' pre ... lolllIl;)' mr-nncrn-d r-epuc rt tv v
rnmpon ..n l o f ttl<' input Im p,', ilm Ct'.

'I'hc ...alu '·11 o f 11If" coupling and by paall capadtorll a rt- not c r-Ittcnl, It III p n' ­
Ilum"d t hat t h .· Input voltallY r ...qul rt'm,·nhl at fn·fju '·IlC!t-. of I"sll Iha n I ~1 1I 1

would b,' r e duc e d It tin- ...alu '·11 of III.' Inpul coupllnll capacitors 1""1'" inc t-va.svd
(th.· author- o riginally p h' nn t>d to u ••" 68 nF I . 1I0 ....,.·\"I·r. Ih l ll III no t Impo rt ant
and It I. 1I01ll~'t1m". difficult t o obtain truch hlllil valu"ll in a form trultabh· fo r
VHF.

Tfu- In l"IIr1. ll'd ci rcuit 12, ..... lIicll III th ,' actunl 10 :1 dtvtdor-, only n'qul rt'll a
few ccnneeuon•. T t\t" output (dl...ld"d' f r"qu"ncy In lilt' EeL vol tog.· ran~t·

(app rox. I V " "ak - to-p"ak 1 can b., ta ke-n from Ihl' ou t put , a t n ' s i lltor It 9 . o r
be tte-r- still from Ih . , BIIlIlIHhor . T h., pl"t'Bm plifl to r of a frt'qu "llcy counter ,'IUI be
ccnnocted ...In coaxial cllbl.· t o cepecttos- C 6, III Ihl . CItIl 'O. !nlt'gl'lllt' d drcult
I J can Lo.. dd., t,'d.

Th.. ii-li l a!: " !n \t'll l'u t ,'d lnv crter S ~ 7 ~04 ;-.J convvrt s III.. puhwllo to TTl. 1.'v.,L
T h, ' vol lll!t .· llt' l .... .-r-n ccnnect icn potnre 1'1 2 1I1I,j I ' t :1 cun Lo., dJr,O(' l ly cotlll,·c l ..d
10 th .· coun(\l111 i nl .. 01' via a IId.·etor 1I .... Itch .

2, 1. COM I 'O~I:: :-'''' In ;TA ILS

1 I: Y582 ( Fa l rt' h ll d )
I 2: !IS II YO o r !l5!10 UC
I J : 5:'0: 740<1 x
T I : HSX 29 ( Fai rchild I. HC Y 78 ( Va l vo. Si .'m .'nll 1. 2 ~ 7 11 ( T I I,

HC 21J I Til o r IIlmlla r etf tccn 1' !'Iil' trnnete to r-,

II I . U 2: I !'Ii 4 1<1 8 . 1 N 914 or 1Ilmlla r IlIlcon plltna r .Hode.

Cl io C 5, C 7: 10 n F" o r mort' . cerumtc <Ilil" cupnclto r- 5 mm IIpadng.
C 6. C 8: 10 /I F o r tu o r v, lantallum e-lectrolytic .

All r.·.lllt ol' lI: C ll p l.'s .. , non- In ductt v« c a r-bon 1'" . 1111 '"'11 fOI" II 1I 1'1Ic1ng of I (J mill .

3. CONSTH UC TION

The circuit 1iI1vr-n In Flgo r ., 2 ill accommoda red on a .lnjllc-coat,·d PC-board
wllo .w dlm f" nslonl a rt° only 85 mm x 35 ruru , This Looa rd hlls b.,.' n d,'slilnalt-u
DJ 6 1'1 0 0 1 ( FIlii , 3 I. If anotht' r P C - boa r d III to b,' l,ult-d, a nentton IIhouhl lo.'
paid tha t s ho rt , lit ralght a nd tow-cepec rttvr- 1an t's ar., ulI .od .... Uh eurrtctent
liIround sur(act·. SO<"kds fo r th., !';C I.-c1rcults and 10llg ..... In·. fo r t il .· rt·.llltorli
and capacitors ehoutd b.. avoided, F l go r . 4 .ho..... a prolot~..p., ot t h e modul ...

- 1S6 _



Fig . 3 : Component lo c atio n plan o f module OJ 6 PI 001

Flg. 4 : Prototype or the pr escater as given In Fig . 2

Sinn' t h", tw o EC L-('\rl'uiu ,-'adl dllllli""tt· apprcxtmutely 50 0 In\\' in tu-at
A opc r-auon of til'" Int et-nal tranllilito rll ) t hey will gl'! 110 hot that it III
I'0 lllli bl., to touch ttu-rn ,

( cla"li
hardly

It ill th.- n'fon' favourable for moduh- 1).1 (; 1'1 UOJ to lot, mounte d vertlc ally to
Inc rea se the air flo ..... pe at th.'"., int"gratt-d drcu!tll.

4 , I N 'f E IH ' ON~ECT ION WIT H FHE(~ lI ~: NC Y C OliNTE HS

If till' pt-e-ecale r- UJ 6 1'1 001 ill to lot, conm-cred In front of an cpcr-at i vv fn'­
que-ncy count PI' , it Ilhould lot, [nat alled In a small CallI' and its ECI. output <'011­
n"ch'd to t h,' Inpu t of thv count.. r via coaxial cablt'. lI o ..... .-vvr- , Il w ruodulr- III
usue l.ly In ...talled in It\l" couutcr-.

!l u." to the vvry w hl .· It-eqtn-ncy runge and the l'xtn'm"ly high lI"I\>Iltlvlty , IWIll.·
n · lld.'rli In l l/ht cunllid.·r that it III only 1I"",-"»;lIry for Ihill modu!t· to 1.0" u ecd a e
tht· input crrcun of II counter- and to do .1Y."a)· with th.' pr"vloullly U6.'U I' l"t'6m ­
pIHI.·r, Jl ow. ·v f> r , it lIhould be not e d that till" counttng umo for a resolut ton of
100 Ul wou ld b., Inc rea sed trom 10 mil to lU ll mil du., 10 tho' dtvtston of 10:1 .
0 1' from I II to 10 II to r- a r-vaulutlon of I II ;,,; , Tfn- d••munds Oil t il . ' stability and
accuracy of t ht' tim .' loa".. will al eo Incl'eas.. by the eume vnlue, 1lIlnw ly b)' II

- I S7 -



factor of 10, Thi s m " "llll tha t , with the ex ceptton of 1I"ecla l .lIm lt~d applt cat lons,
the m odule DJ 6 PI 00 1 will bl' used together wnn an other pr-eem p.ltf'Ier- m o du le­
su ch as VI. 8 TM 00 3 (2) , and c c n nect ed all requtr-ed to th ... cou nt in g gate.
Fi gure 5 shows a si m ple ci rcuit for th i s. The o p.. rat ln i voltag e III a l ao s wi tch e d
In orde r to Inc rea se thc li f(' o f the EC L -c l rcultll.

)()-~l ­

Prrampli liltf

DJ 6 PI 001 "".!.., +.J
" r

Flg. 5 :

Simple circu it for connec ting
two sep arate preamplifier
modules to a common fr e ­
quency counter

If the lower Ir-equency preampli !ler only ope r-eree up to 30 MHz , a Ilmple plalt1c
swttch w111 be lufflcl~nt. Howe ve r , it htghe r Irc quenctee art' present , a ce r a m ic
switch o r Imll. ll IU' r elay I ho uld be used, Of cou n t' , both output I c ould be
e wttc he d elect t-onic al ky via an DB- circuit to thl' coun ti ng ga te . Such a circuit
Is deac r-Ibed with moocte 01. 8 TM 003 (2). In this c e se, me thr-ee NAND-gates
repr-eeent a NOR-gatt' in nl' iatlvt' logic. The inteiratpd circuit SN 7400 N
wil l bL' eu rncte nt up to t r- eq ue nc tee of approximately 30 Mll z , whe r-ee e the
Schottky-type S:'l74 S 00 :oJ should be u ae d for cons idera bly hlght'r fr t'qu t'ncl t'IL

The Insta ll a tion of thie presca le r Into a Ire qucnc y cour ae r DL 8 TM (I) , (2) ,
waa ca r r ied out by the edilorlal IIlaff as follow I:

The output of the pre scaler- ( Pt 2) was co nnect ed u8 1ng a sh ort , thick wire
with the vacant nip-flop Input P t 308 of m oduh· I>L a TM 00 3. Aftpr Ir-equency
division by 2 : I (which Is nec eaaa r-y s ince the c ounter modu le VI. 8 TM 002
additionally d lvld, ' s the cloc k frequen cy by 2 ), connect ten s P t 309 and Pt 304
are connec ted to the s wt tc h -c ve r contacts of a re la y . Another ehort , thick
wire Is pa aee d from tht' c hangc -o ve r- co nt act t o connec tion P t 208 of the counter
board. An en capeuled miniat u r e r e lay typo IHI-12 ( aB ueeo In the lineal' am­
pU!Jvr modul e DC 6 il L 00 9 ) wa s ullt'd , malnly because It wa s c hea pe r- than a
Sch ottky - gate SN 74 S 00 N. A two-pole IIwJtch ewtt chea on the t'nerghln g vo lt a gt'
o r the preacale r-. Tht' DC- voltage for the enet"ji':l tlng cct l of the r e Ia y II taken
from thl' 12 V heate r vo lt age of the c r ys t a l oven . This Is r-ecttfted and filtered
by any Hultable IIIUcon d iode and an etecrrc tyuc c a pacito r of approximately
25 ~F , Fl lfU rl' 6 s ho ws the Interconnection of su ch a frequency counte r system
In the form of a bloc k dl ai ram .

Fina ll y Wt' would Ilk .. to statl' that the m odule OJ 6 1'1 001 ca n al ao be u sed liB

a non-dividing preampli fier If the 10:1 dl vld l' r 95 II 90 and re eretcr- R 8 a re
delet ed and a co nnecttcn Is made between pin 2 of the 9582 and the base of
t ran sistor T I . Tb e een stt tvtty Is then fa r hi gher than any of the ot h t' r pre-
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al1lpU !l~' ra d~· .(·rill~·d In VIIF CO!\l!\lLJNICAT[O~S. The upper fn·q1.l\·ncy IIm!t
t s , h ow e ver-, IIm il~'d by Iran llh,t ur T 1 and (' 1I1'1' d ally b)' thi.' It.'Yt'! ccnve ru-r­
S~ H04 v.

""'.....
~-

OL 3

• •...
~~-". 1,/·... .....11r- .. , ... / - ·-H

OJ & Pl ao'

(1)'101 lJtefI I 'IOV' I
I ~j "_.n...
I 4r " 101 "'10 I 01. II TMON I I• OL eT"' ... ' ,,~

"'~ I ""'.... ."t- llII aol
", 110o_ - ... ... ... . to- rO; ' '''' ' '' '"

• OJ1JZ ~r '... .~. ... " r_'OL 3 VI< ao/
.\0 ...' ... ,

WR I' ..._ c5 I '~ '

Fig. 6 : Block diag ram ahowlng the Interconnection of the described
preec ale r in the DL 8 TM Frequency counter

For frt'QUen cy c o unt e r-s that a n' Ilbh· to p rcc e •• fr ..qu e nch-s In ":I(el·'. of
60 1\lI l z, It t. rec ommended that thl ' Schottk)' c Jrcult S:-O 7 4 S 04 X bl ' u • •·d fUI'
13.

5. ItEFEHENCES

(I) w. H, Krltll'r: A 6-d11l:1t Fn-qul'ncy Countt- r for I"n·ql.l ,·ncl~·. ll.·t ......· ~· n

I li z and Typica lly 100 :l.1l1z.
VII F CO!\l!\lUXI CATIOXS 5 (lY7 31. Ed ition 2. 1'8 11" . Y5- I OJ

(2) W.H.Krltttr: A dual-Input I' n ·/O l1lp ll fl .. r ..... ith 2 :1 i'/'t llcal .. r
for Fn·qu.·n c y Count .. r a from I liJ t o :\Ilnlmum 100 :l.lIl l .

VIIF CO~I 1\IUXI CAT IONS 5 IlY7Jl . l::d it ion 2, 1'11 11.-. 91-94.

FM limiter and Discriminator AD 4
InpYt frequency : 455 kHz
limiting thr..hold 100 flV
AM·Suppr.lllon . 40 dB
AF Ou tput (dey , :t 3 kHz) 200-300 mV
Qperallng YollIg. ' 9-15 V
Cln be uled with a ny rec. 'ver ..... ,th In IF of 455 kHz Ind
I bandw,dth IU'l8bl. for FM (12 kHz or mo re) Any IF bet•
.....een 400 kHz Ind , MHz II po..,ble by .djulI,ng colt Ind!
or d'llng,ng vllue of p.rellel capIC,tor
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RE CEIVE CONVE RTER 432 MHz/ 28 MHz, MAT CHING
THE TRANSMIT CONVE RTER OJ 6 ZZ 002

by J. Dahms, DC P DA

A m a tc hing 1"..·(' .,1".· conver-t...1' for th.' t r-a namit con ve-r-t..-r- D,I 6 ZZ 002 de ac r-Ib ed
In O J 18 10 b. ' 1Ilv£'n thai conv e r-ts til,' 70 e m ba nd to a n Inter-m edta t e [r-equunc y
of 28 to 30 M il l. li ot h m odu lt'li have Ideutie al d!mt' n lli un li and e r'e a ccommodat..d
on dou bll'-c oa l t'u P C - boards with a l r-vep ec ed at r-Ipllne a. The r-ec ctve conv erte r
UIII'II Ih t· osctf l atc e of t m- t r ansm it pcrt In n 80 that t ru .. t r-an ac etve o pe r a tto n on
exa ctly th.' earn .., Ir-equ ency ill gu ur-a utee-d, Stuc e it had ber-n noted t hai the 08 ­
cntuto s-, rnultt plf et- and a mpl Hl I' r c hain of t h e DJ 6 ZZ 002 111 som e w hat c r itical .
II fe w modHk lltlullll t o the o rlwinlll ctrccn an' to br- gtven dl rvc t ly aft e r t h is
arrtcle

I. C IIlC UIT D ETAI L S

T he r ec ctve conve r te r w a s d"lIlgnt'd t o eenery th t' follow ing dv mands :

TIlt' UII F e el ectivtty s hould bl' good enou gh t ha t no inte r-Iet-vncv a n d In t e-r-modu ­
latlon occu r-a e v en In th. ' d ln' c t vicini ty of a tetevtatcn t r a n s m nt.. r ; th .. IIt'n ",l ­
t t v tt y a nd gain ahou fd a t least bv a s good a s any of t hr- c th e r 70 c m cc nvern-ra
ct.'s(' rilwd In VIIF C O MMU NICATI O NS, Th lii h-d 10 th." p revlc ualy ment lom-d
IIt rlplln .,s m ad.. n-om t h ick wi r-e- with a ir d ie tec t r tc , ulling tw o p r-e ampl iffe r­
IItllg .'S . 'qI.I!PP,·d with the 10.... - n"IH" and tne xpen at v.. gcrm e ruum t r a nshdor
AI-' 23!l S with ba ndpaue fU tlo' r coupt tng , TIll' crrcun diag ram of t he r ecet ve con­
ver-te r h; glv" J1 In F Jgu n' I , The Inpu t circuit 111I II ca pacJtlvdy sho r-t er u-d >. /4
ctr-cut t. In o rd" r t o a vo id dUflcultl ...1I wh en u,wd with o t he-r m odu l" 8. tbe g rou nd
lIurfac t" wa s conn .. c te d to t h... minu ll poll' of ttn- operatmg vo hag., In s pite of the
fad that gcrmanturn I'NI' t l'anllili torii '...·r.· u s e-d, Fo r t h l lll r-ea son , Ih . · ..mtu vrs
o( till' t wo I'NI' I l'an s llll Ol'1I '01"1 '" conlwc h'd via !'t·lIll1tO I'S. wh ich ope ran- as
It F c ho ke s , to th e po a n t ve op" l'a tlng voltugc-. lt 1.11 th.. n poatlibl ,' (or IIIl st rlp­
Hn"11 t o b,· connecte d di r vctly to tt l£' gr-cvno lIurfac .' a t th t' cold end , a nd for
th. · ccllectc r e o( both I'NI' lJ 'I\IlSl litorli to b,· dt rvc tly connect e d to Ih . , nne
ci rcuits . Holh preum plf rte r ci rcui ts e r v Idvntlcul .

The ampltfl ed UII I-' signal III h'u via a cou pling lin k to till' ml xe r- stag., " qu lplwd
.... \th ttu- s ilicon HI-' t r nn s fsto r II I-' 22 4; l ilt· 10"'11.1 oactllatur- signal Is ted via a
s mllll oapucttor- from moduh· [)J 6 ZZ UU2, An outpu t cou pllllgll n k o f 20 mm in
Jt·ngth mau ,' from I mm dt nruet.. r- copp.. " w h·,· III mounted at the !lam,' ht"igh t
with II spacing of :1 mrn to th ,' Ia s t 404 !\IlIz circuit ( l. .'; 1 of t ho I l'a n llm lt con­
vcr-tct-. Th" loc al oscnteto r vol la/ilf' obtaln ..d In thlll manner- hi suUIcI.. nt for th t"
miller of the r ..c vtv .. COIlV.' I·t e r Nml dO"N not nff"ct t he conver-eton gain o f th e
transmit mba',' 10 an~' l' xlt' nl , p l'l'lIumlng that th.· o.llcillalo r circu it III ope r a tln g
r-o r- r'vctly ,

'llu- ml x.. r Is Iollow ed by a bll.lld pallli fli t .. r- a ltgned Io r- 26 ill lil. to :10 1\lIh. T h..
60 n output III form.' d u81ng II ca p ac Itive voltagt· dlvld" I·.lf tht' Induc t Iv.' cou pling
of th .. barld pfl llll flll .. r III t oo 10011 .. with IIho 1'1. ""a\' .· n 'c,' l v.' I' ll ha v in g t oo Iowan
Input Im p,'dlll \C" . It would 1.>,' (HJ s lll b lt , f,,1' lin additional coupling lin k 0 1' a I p F
cll pacltor to b., uII,·d.
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2. CONST HUCTIO:"l'

FliUrt' 2 and 3 Illustratt" tho' doublt'-coatt-d P C - boa r d DC P IJA 001 ",hOb" dl­
menetcne art" 125 mm x 85 mm. Thl. module call b,' eccommodatcd tOi:o"th"r
with the Iranllmlt converter IJJ 6 ZZ 002 ( one .bove Ih .. othe r I J'I a common
case . The slrlpl1ne ctrcun••r e loe.ll·d surrtci"ntly f.r from Ih ....dg,'a of tho
prlnl d circuit boa.rd th.t no d,·tunlni ..... ill occur. Th,' compone-nt e IIhouid lit'
loe.trd on the iround-surr.ce side , Stnce the r"IIi11lors arv partially u ..rd as
R E-' chokes, they should be spaced one to two mill1ml'\"rs from the ground lIur­
f.c e , ,.·l iU r-e 4 shows a photoiraph ofthl' .utho r 's prctotype . For the thn'e It,.,
ccenecucns , thJn coaxial cablll"s should bt· connected to th .. connection pi.nli or
to th e input Pt 1. or cour-se, aurrlclt'nt room is provided on Ihe PC-board for
the mountinl of coaxi.1 lloeke t. ( U:-;C or smalle r). The coll..ctor I"ada of tho'
t ....-e amplUie r- t ranlh~to rl should be lolde r ..d dtr'ectly to tho' litrlplin,· circuits.

If the ilven dimenllons and lpacinl a re adh.. rec to, and hllh-quallty ""mall
ceramic dlac capecttcr-e arlO us..d , tho' conslructlon should rq,rt'lilnt no dHf!·
cvtuee.

L 2, L 6:

L 7, L 8:

T 2 : AF 239 S (Sil 'm e rlll , AEG- T fk, PhlHpII)
UF 22 4 ( 1'1) or Ill" 17 3 (AEG- T fk, Sit'm ,'ns , I'h ill pli )

L 3, L 4 , L 5 : 1.5 mm d la , ( 15 AWG) allvt'r-l'llIt.'d coppe-r- wi n' be- nt nnd
aofde r-..d Into place as gfvvn in th l" COITII'0/ll'nt location plan,
e rrt"c tl\" .· h'neth: 30 mm ,
1 mm dla. ( 18 AWe ) Ililvl'r-plat ..d coppl' r "'In' all iln'n in
the compon..n t tocancn plan,
16 turns of approx. 0.-1 mm di a. (26 AWe) enamefl ..d
ccppcr- ilr.. cloae wound on • 5 mm coJl rormvr ",ith SW-
cor.. , ound in thf.' sam,' dlrect ion .

I. I.

2. 1. SP EC I AL CO M i'O:"l'E NTS

T 1,
T 3

C I , C 5, C 7 , C II: 1.7 - 6 pJo' air-spaco'd trimmer for PC-board mount ing ,

All othl.'r capacitorl: Ceramic dJac Iypea for 5 mm llpadnl .
A llpacinl of 10 mm ia .vsUablt· for .11 r ...tetor-• .

3. AUG S ME m

An"r connec ttng the opt."ratlnl voltait' , the emme r- voltaire given In th.. circuit
dlairam should be checked. Th..... vol1ai"s gtve information a. to th,' cu r r-ent e
flowing vi. the th r-ee t ranltltorS. Tht. J. rcuowec by C04rll... aUllnm .. nt of Ih.­
28 Mll z bandpa.s !I11t'r with th ., aid of a dlpm ..t e r-. Ant'r conn.'ctlng a .hOrt ..... Vl·

rec.. tv.. r a nd local o.dllalor circuit ( r- i. (}J -I I.ll 00:1 If a tran.mil conv.. rt er­
II not requt r-ed, It ehould ln- po.slbh' to h e a r- an Inpul liillnal. 'l'be four -132 r-. llb:
ci rcuit. a r .. u ncritical a nd can llt' allWll'd fo r maldmum ,S-m .·t .'r r "lldlng o n thl'
sho Mwav.. I'ecerve r-, 'r'r tmrnvr C 7 iH near-ly c om pl vt efy In.I,' r·lt'd , whorens tht'
a th e r I r l m m l' r s a r .. inlll' l'l.l' d by IIpp r o x im at l'\ y h ilI! . Wlwn r .'o;-l'\vinll: II ,'onli llln1
sillnal , p r e ferably at t h.· C.'nll'l' of th,' band, It hi vl'ry " lIl y to obtain tho' mOlit
optimum aUinm ..nt of t h.. outpul bondpoH' filtl' r and th l' l "lIF CI I'CU UII,

-I . EX l' f:nlF.~Cf,; \\ "11'11 TlU: CONVJo:HTEH

Sinel' Ih ...uthor II not able to carry out any meallun'm ..n la undt-r laborator)'
conditions , h.. I. only abh' to r"j>ort on practlcal ('X(...·rll·nc'· ealn,'d .... lth thlll
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c onvvrt vr, Tht, 1.lt-lIc rlb,' d c onvcrrer ..... a l:l coml'a rt'd under' Ilw 110101<', difficult
con dit lo l1l1 o f an a djact'nt tetcvt etc n t rn n slnto r ..... Ith lIuch conver-tcr e 8 11 t h<'
DC 6 BY , n ,l 8 M~' , Ill. 9 Gl t itn d n cornmerc ta! C t' rman c c nvcr-u-e-. Wh" IT U>1
hardly any dl H., rt' nc t' c o uld L", fo und wi th rt' N!w d to till' IH'nll ltlvlty , t h...It' lt,,· ·
tivity of the de ae e- ibed l'OIlVt' l't t'I' wa ll Iuund t o be ral' lIup el'lOI' a nd lac k.. d tlll'
"lrlrdlt' ll" o f the p n'vioull ly rru-nt fo ned cnnvet-t er- a. T ht, gal l1 ..... all mc rv Ihan
lIuffld t' n l tor II 10 m t r-unaceIvet- ( F'1' 20 0) .

Fig, 4 : Author'lI prototype of the re ceive converter

(I) F, W(' in iIlMm'r: A 28 ·4 32 MIL.: T!"f1 t1 l:l m lt Converter with FI·:1' :-'11"t, !",
VHF COMM UNI CAT IO;-;'S 3 (1 9 7 1) , Edltlon 2 , Pagt·!! 99 · 106,

(2) 1\ . Eichel : Strlplint' Tranll vt'l'1t'r Iu r- 70 e m
VII F COr..1M UNI CAT IO NS 2 (l 970) , Edition 4 , I' ,,!:t' " 22 4 ·239

(3) 1'.:, I\ ralw: A 4 32 /144 Mil L Convern-r- with Sllk"n T I'an,INto r Comph-nu-n t
VIIF COM MUNICATIONS 1 ( 191;91, Edit ion 2 , P a g<' " 65·72

(' I VIIF · ljIl F Manunl , HSC U, London, En gla nd ,

AWG mm AWG mm AWG mm.. 0,08 24 0, 51 12 2,05

38 0, 10 23 0 . 57 11 2.3 1

36 0,13 22 0 .6 4 10 2. 59

J4 0, 16 21 0 .72 9 2,9 1

32 0,20 20 0 ,81 8 3,26

31 0,23 19 0,9 1 1 3 , 67

30 O. 25 18 1. 02 8 4 , 12
23 0.29 11 1. 15 S 4,62
28 0. 32 16 1. 29 • 5. 19
21 0.36 15 1,45 J 5, 83
28 0.40 .. 1 ,6 3 2 6, 54
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NOTES ON THE 28 MH. j 432 MH. TRA NSMIT CONVERTE R
OJ 6 ZZ 006

by J . Dahm s, DC P DA

A few Up l art' to bt' Ilv" n r t' i ard ln il lome ul fflc u ltJl'B th a t hav.' b" l'n encou nt ­
e r ed during the conet rvcttcn of t h.' SSU t r anllm it ccnve rtvr ( 10 m to 70 e m l
t hat was dee c rtbed by UJ 6 1.1. in (I ) .

1. SEMICONDU CTOHS

The t ran s i st o r Ufo' 224 only po"to . lt' S II lIufHchm t ly h igh tran Nit fn'qul'ncy {T
o r m ore than 50 0 Mll z whO'n 11 . collec to r cu r- r ent 1. In the ran g.· o f a l !l'a8t
2 rnA an d m ax. 13 rnA . T h l . mu m bt> takt'n Into ccnetder-atton when aUgnlng
th e dri ve from tht' lo c ll oecfllato r- c t r-cukt , Thi . I, .110 Im po rt a nt for th e ad ­
j uetm ent of tht' ope ratln, point o f tran s tstor T 7 . fo\mda mt'ntall y a pt·. klng, the
fou r transistor. UF 22 <1 should be eet ec t ed to have a minimum c ur r e nt . a l n of
a t It'slt 30. The ccnet ructton I. alia l"alle r wt th "t r-ue" Ull f-' trln l 1ll10rl , wh ich
I r e . o f cou ree , mort' t'x p.mllv e. SuU ablt' typt' l e rv the IH'X 62 an d UP;'; 89
I Stemen e} , Goo d relult l were 1 110 obtained with tran ll ,tor type lifo' 3S7 ( Texa l
Inltrument l) , Hc we ve s-, altent lon I ho uld be pa id thai Ihll tYIK' ha l d lUlI'r ll'nt
e m tt te r and ba ee connecttone to that o f the Uf 224 .

The beat r e s u lt l In the output Ilt ai ~' T 8 we r-e obt.ln ~' d with l e l t'ctt'd 2 N 38 1H;
t rln,l, torlJ manufac tured by Motorola . The eetccucn I. made for maximum
ou t put power In t tu- ci rcuit.

2 . INUUCTA NC ES

The I t r l pll ne c i rcuit 14 10 I ho uld Ill" a pp roxim a te ly 5 mm lonie r , Ilnc .· othl'r-
wile It 11 very dlfr1 cult to a ll in It fo r r ... . cnance. On th o the r hand , I t rl plln t.·
L I I should be IUehtly I ho rt c r ( a ft'w m m ) than th d" la UI elv"n In th...
article .

3 . ALIGNM ENT VAL UES

Trln ahltor T 2 ca n ea lily bl' "cve rdrj ven" by thc olcl1la tor an d 111'1 hot. In thhl
CIII " . the em ttte r re i l ito r R 4 ahoul d bt' Inc r-eaaed fro m IS n to 56 n _ 100 n.
In thl , Call' , the 202 Mill ou t pu t .Iinal of th l ll 8t ag l' II hou ld not be wl'ak~' r alnc.'
th e l'frtcl e ncy wtl l !nc:rl'a ll.· dur- to th c o pt lrnlz ed ou r-r-ent e flo w anglt· an d the In ­
c r eased tran sit Ir-equency .

A 8ma ll c e ramtc t r tm m er pou-nt tom eter of 500 n ca n bl' Ulll'd for n ·.i llton
It Band R 9 In the pUllh -pulI mixer Btagl' fo r o ptlml zl ni the balanct" an d conve j-­
lion gain .

The final t r an l t 810 r T 8 II edj ue ted fo r a qult' l ct'nt c u r r e nt o f 3 rnA to 4 rnA
It I n o pe r a Uni voltalil" o f 18 V w tth the aid of re e t etc r It 16, The value of R 16
I hould po i l ibly be dt"c:rl"l sl"d to 56 0 n tn o rdp r to Ichl t"vl' th ll .

Thl" 28 MHz d r-Ive I'inal shoul d not ex ce ed 400 m V to 50 0 m V al connec tion
Pt 3 ( RMS va lu t" ...'lt h ai nu80lda' alnile- tone dr-Ive ) .
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4. MEASUHED VALUES

Th~' modtrted tran ,mil couv.. r-te r- o r lh.· author ( T 2 t o T oj and T 7: HI" 357 I
pr-ovide a n o ut pu t pow e r o r 160 mW. Th.· o pee-a tl ng voltagt' o f th e tln MI t r-sna ­
Is to r I, 18 V; th.· eel lector cu r-r-ent o r thl, Iran lll ,tor Inc n'alwa rrom a qult-act'nt
cur-r-ent o f 38 rnA to 75 rnA .

The rollol.oIn, volta,~· va lu .. , ...e r-e meaeured 011 th i s Irsn smlt conve r-te r- .... Ith a
tubto vch m ete r HHV 2010 with RF ·probt" (dlod~' I r; 34 A l :

T t' .tpoint

Ha ll" ot transistor T 2
Ha ... or tran s h lt Ol' T 3
Ba ll e of t ranet et cr- T oj

LInt' I. 5 , at lJranch to C 13
Llne I. 8 , a t the b"nd to C 19
HalH' ot tran silltor T 7
Li nt' L 10 , at thl' branch 10 C 27
L l ne L II , at Illl' ho t end

RF Volla i~' ( lUIS)

2Vto 3V
0.4 V
0. :1 V
0.16 V
0.2 V
0.12 V
0.25 V
approx. 1 V

F. Wl'1ng IlMn.. r: A 28 - 432 Mll z TransrnU Eon ve r-ter- with FET MIKt'r
VHF COM MU NICAT IONS :I (1971). t-:dltlon 2 . Page s 99-106.

CO'f""(' 01 VHF / UHF. RTTY, FM.IC'•. IfICI much . much mOfI.

1 Year US$ 7,00 - 3 Years US$ 14. 00

AMERICA'S

UNllfD .,NQOQtIt

"'010 IOClt'n Of
Gll'UT I"'UIN

JS llIDocM)o _

l_. wc,"V.l , f.,.w....

technical

for amateursjournal

Leading

,..-.
UIUU "'"'SOft $M'l:J'
....._'... 1
I_U~.V• •"'._

Till. monlhl, m"cu,"" h.. Ml • wholl "I• •lllIdard IOf

. 111''-·I''- ·a'' con.t'lKhon alld tech" lC . 1 . " " .... (rt, n" n

WOfIlD WID(

H" " " "010 M"OAltNt
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AN INTEGRATED RECEIVER SYSTEM
FOR AM, FM, SSB and CW

by H. J . Franke, DK I PN

An !n lt-!::ratt'd recetver ayat e m ...... a . Introdu ced In (1 ) a nd (2). F1i\l r Eo 1 give.
th ,· jall' . ' IItaKl' o r d ev r-loprnent In t hl' form ot a bloc k di a gra m ,

r - - --,
~- -- :'- ...J

OK 1 PN

•-
" "" • I

"WlI ~~ ";~.
~ . t .~ ~

" om 100' \000

,

_I ... .l . ~~

...

Fig. 1 : Block diag ram of an Integrated rece ive r (or AM, Ft.!, SSD and CW

1. MODIFiCAT IONS T () T ill'; SSH / CW ' F f' OUT IO N ilK I P N 003

T he la tl's t a pplication note s t llllUI·d by 1' le Il81'Y i (VI' a number or modifications
to th l' orleinal dt' .llIn, 8S wt'l l lli Iu r-ther- Information. Tht'lI l' mod ltlcationll we re
made on th l' protot y pe conltruc t"d by th e ed ito rial alar! and thi.' follo wing tw o
lmprov.'nu'l1tll have b.,t'n fou nd:

1.1. HIS ETIM fo; OF TI l E CONTRO l. VO LT AGE

The fo llowlnl modificat ion. are ncce••ary In order- to guara ntee t ha t the control
...oltag., I. built up wllhln a f.·w m a without tran .ie nt .. fft.'ct.:

T h., la rgeat ... . lur- capacitor for the .vailablt' room .hould b., ta ke n fo r eapacttor
C 322 ao t ha t th{' e ho rt -ttm« po'a k c u r- r-e nt requirem ent. o f th e S1. 62 1 can be
pro vtds.d,

T fu- c ou plinK c upnc Ito r- C 320 a hould LlI' Inc r e a sed from 0,2 2 ", t' t o a m axtmu m
of 3 . J u t' 110 that th., ti m ., c onata nt . fo r t ho' Input o f t he cont rol ...o ltallt' IC l a
r-edu ced.

Tht' cou pli n g c e ps cno r C 31 4 a n d po a .tbly a l.o C 3 12 eh ouf d bo' r-edu ced 10 a n
appro xlmah' ...al u .. of 33 0 p F ao that osdllllllon a of th.· c ont ro l vo ltag t' art'
a ...o ld.' d .... . 1'. da lly aft .. r th. ' rt rll l . o'co lld .fh' r th o' r l . o' tim ...
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1. 2 . A I'" (ll'T I' UT VO!.TACH·; ANI) FlII':lJII J-; :-.i t;Y HIo:SI'ONS~:

Th .. ('"u plinK c a pac -no r- C :126 s hould b~' tllc rt'ae~'d 10 0 , ~ J,l~' and b~' d i r ..c tly
,:-oI1 Ot'e lo'd :o pin ~ o f 1 :10:1. T hlfi a llow. lo wer- AF fr .. qu t· nc h ·. 10 b.. r-epr-oduced
bt'llt'l' and t he AI-' vo l tai" .. III uccom ... In'k pt' nd~'nl o f t h t, adj uetmt'nt of poten­
norm-u-r I' 3 0 1 ,

2, HI':FEIlI':Nt'Jo:S

(I) II . .J. Frankl': An Inlo ' IlI'"Hh'd R vc eivr-r- S)'Il h."m tOI'" AM. i"M , 55B and CW
VIIF rO:\IMU~lCAT10~S 5 (1970) . Ed ition I, Pa i l' 46

( 2) 11 . .1. Frllnkt-: ' \ 11 Intt' Kl'"ltt..d He-cef ve r- Sy etcm f or AM. FM. 55» lind CW
VII i" CO :\I :\Il' NIC ATl O:-lS 5 (197 3) , Edition I , P a il" . 47 - 5 3.

New AM/FM 2 m Tran sm itter Modul e AT 222

• S Wl tenable to AM lind FM
• BUllt· ln Iyntheala VFO (lIabllily better

than 100 HzIh at 1.... MHz) or
cryltal control

• Budt-m lpeech procel.or

- 16 8 -

• Output 1 W FM; 1 W PEP AM

• , 2 VDC operation
• Malen lng IInelr ampli fier for 8 W output

availab le



AN INTEGRATE D RE CEIVE R SYSTE M
FO R AM, FM, SSB and CW

Part III: The Car r ie r Osci llator

by H. J . Franke, DK I PN

The rtrllt m odule o f thi s Integ t-at e d recet ve r IIYllh'm ( t he SSB /CW portion) WIUI

desc ribed In (I ). The following article is to de ac r-Ibe the ca r ri e r c ecutetc r
wh ic h 11 jU8t IlS lIuitllblt.' for Irll,n llmlt and r eceive applications .

1. cracurr DESCHIPT ION

Figure I givell the c i rc uit dia gram of the ca r r ie r o scill ato r. T wo com plet e ly
Independent c r-ya ta l ollclliato rs are used whose out pu t s are conn ec t e d togctne r- .
The r-equt r-ed ca rrier o acfll a t o r- III ew tt ched o n with the a id o f Il switch wh i ch
grounds t he ermtt e r- resistor o f the t r-anetetcr- In que eticn , T b e con s t ruction 18
very 11 1mpie aln ce n o in du ctanc es ar-e requ ired. The o utput IIl gnal Is not t a ken
from the collecto r all t. ua ually the C8 Sl' but from the base , T he l ow harmon ic
vollage of th e c ry s t a l l s t appe d ott at this pcetuon and Is vt r-tua Hy not affected
by t h e rest of the ci rcuit . The amplitude o f the o ut pu t vo lt age Is adjuat ed with
th e aid o r the feedback resisto rs R 20 5 o r R 208 and by t h e volta ge dtvfston ratio
o f c a pac itors C 202 a nd C 20 8. The given va luea are lIultable fo r operation from
a stabilh:ed ope rating voltage of 6 V wh ich l a a lso t-e qa i r-ed fo r th l' P l e SlJOIY IC a .
In th is case , a l ow -harm onic RF vo lt a ge o f 70 mV to 100 mV Is a vailable at an
Impedance o f 5 0 n to 60 n. The vo lt a ge di vi s ion ratio c an be alte r-ed fo r ot h er­
vc tt a ge value s , Howe ve r, the errecuve c a pac it a nc e o f the vol ta g.. d ivide r ah ou ld
always am ount to app r oximately 300 p F" .
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2. CONSTlWCT IO:"O

T h e cor rlt' r oecntetc r- II ailio d.. lilg rwd for Inll iallatlon III II TE I\O box 2A. Th.,
P C - boa r d n l\ I I' ~ 002 hili drmonetone of 65 mm x 45 mm lind can bt· pr-ovided
.... Ith a 13 - p l n connector. F i gu r<' 2 liI1n'lIth." compom-nt location plan , oIInd F l i/ . 3
Illv "11 a phOloira llh of t tlt' aUlhor'1I prolulyp.·.

11 11' '" ''''Fig . 2 : Compo nen t loc ati ons o n
PC -board OK 1 PN 002

Flg, 3 : Prototype of the
c arr ie r oscill ato r

2.1 . SP ECIAL COMI' O:\fENTS

T 201. T 202 : HF 224, O F 173 o r 81mlla r s tttcon ~ I' N H.., t ranllill to rli

C 201, C 207 , C 211: App r o x . 10 n F ceramic capac itors
C 202 : 560 pf-' • 680 p F l'Ityrofh'l\ capccttcr-e
C 203 : 680 pF l'Ityron t'K ca pacito r
C 206 . C 210 : 220 p F IItyron.·x capacitors
C 20-1 , C 208 : 22 p F ceramic capacitors
C 205 , C 209: -I - 201'''' ceram lc o r plalltlc (oil rr-trnmer j mm In dia ,

Crylilal: /l C - 25 lt, fundamt'ntal mod,' , plll'a ll ,' 1 rl'lIonnnt"t· 13-poh.' connectcr.
T f-: KO boK 2A

3. IIEF EHt-: NCE S

( I ) II , J . t"!'an k.· : A n [Ilt .'g rah·,j Hvc ei ver Syllt l'l!l fOI' AM , F M , SSU lind CW
VII F COM MtJN1CA TI()~S 5 (J!17:i). EdH l on I , 1'11 11:" 11 47-53.

SEC OND FRE NCH EDITION OF VHF COMMUNICAT IONS

The great popular ity o f the ttest omn ibus editi on 01 VHF COMMUNICAT IONS
lead not only to a r ep rint of s am e but al so to the pub li cati on o( a s econd
c mnttcs edition . Thlli e dition Is packed full ot mos t 01 the la test de lilgns
pub li shed In VHF COMMUNICAT IONS. P le ase Inform your Fr en ch s pe ak ing
tr teoce or the avai labil it y or both omnibus edruons , Further ce tans c an be
obt ained from ou r french representative under the to tfowtng add res s :

Mll e. (,.'hr\li tl ane Miche l, F 5 SM. Lea P ill es, F -89117 PAR LY, France
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OSCAR 6 OPERATIONS SUMMARY

by Perry I. Klein, K 3 JTE

May 25, 1973

OSCA H 6. (in;t in the !jerii'll o f AMSAT-QS CAR ·B ml lil ll l onll . c ontinu~· 8 t o ope r-at e
IiIBtllfa cto rlly e nc r seven mc nth e in o r bi t. Du r in g th~' t1rs t week In May, tht·
opefatln i schedu le was m odmeo makin g the t ranslator a va ilable for ccmmun tca ­
tiona on T'hu r-adays , Satu rdaya and M ondays , Gr-eenwlch M t'an T fm e, and O J"F
on ot h e r d ay e , T h e PUI'POIl" o f this c h a n ge wa ll t o lIubjt' ct tht, n fc kelvcadm tum
battery to s horte r , m e r-e frequent c ha ril e - d i llc ha r gt' cyc le e , Thi ll p r-ccvdu rv
appea rs to be working well, and may w('11 extend th.. Ullt-CUI li ft' tl m t' of th r­
epe cec r arr .

T h e t e mpe eature o f t he batte r-y, which ha d r-teen t o a li hi gh a li -17 0 C ( 117 OF )
in ea rly F ebr u a ry a nd had b.. en a c aU IH' for c once r -n , hall no w d r -opped to a
m er-e com for-ta ble value- T he r-e Is now no reason to bc Hr-v e tha t In ' will nol
ac hi e ve the on e-yea r- planned Uf ...ume , and posutbly ev...n e xc t,t'd U, althou gh
we may rind it ne ce aea r'y to fu rt be r- m odily the o pe raUn i sc hedule from t tm e
to t im e In Ilfl atte mpt to extend OSCAR ' s cpe rat tng lilt' to tne maximum po s a tble .

As m a ny of the uee r-e o f OSCA H 6 ha ve notlc e d , Wt' ha ve In tt uated AMSAT offi ­
cial bull e t in tran Bm lBs lons t h r-ough Ihe lIat elllte t ra netatc r , a nd tht'lIt- arl' gt'm- r ­
a ll y gt ve n o n th e r eIe r- ence o rbits (t he !trllt o r bit of eac h G r-eenw ie h day , Iht"
ea rne o r b it du r ing wh ic h the lIal",1I11e III turne d on br-Ie- Fly fo r t e-lvrnet t -y r ec or-d­
tni on the OFf? days I, VE 2 BY G, K I IIT V, W 3 TM Z an d K 7 BUO ha ve In-en
se rving a s AM SAT Otricia l Bu l ket tn s taucns fo r these t r e neml ee to ns , whic h In ­
clude r epo r-t s of epee tal t'xpl'rlm t'nt s and any change8 In 11.· operat ln ll echvdulv

WI" ca n now Identify tho c a ll e o f sorm- 1,100 etauc ne who have m ade on l' o r
mo r e 'Contacts via OSCA R 6, ver-y nee r-Iy hair of the se IItatlonll bl"ln g out etd e
t he USA, T he ee Inc lude IIlatluns from 59 c oun t ries , Includ ing C T2 , DL, UU,
EA, EI , (.", FC, F P 8 , G, GI, G M, GW, IIA , liB , IIG , 11K, I, JA , K1'4 . KX6 ,
LA, LX, L U, LZ , OE, on, Oll ~, OK , O N, OX, OZ , I' A, I'Y , S M, Sf', s v .
TF, UA1, ' U8 5, UC 2, UG6 , UJ8 , Ult 2, UW6 , V E, VK, VK ~ , V P2 V, vi -s . VU,
W. X E, YU. Z1':, ZL, ZS, 4X, 6Y, a nd 81',

In the United Stetee , all 50 s ta te s have ecvn o n at one um e o r ancttu-r-, T he
numbe r- o f s l a tlon B o n f rom eech of the US ca ll ar ...a ll 18 W I : 38 ; W2 : 64 ;
W3: 47; W4 : 64; W5 : 34; W6 : 91; \\' 7: 5 3; \V8 : 30; W9: 61; W~: 5 2; K1I6: 2;
KL7 : 5 .

The opera to r e p pe r-ent ly !l'ad ln g wit h tm- m oat repo rt e d lIat l'! l ltt' co nrac t e Is
K 7 BBO wit h ove r 3,300 QSO' s ( n ave Is a ve ra gi ng " bout 500 8a t t' lllt t' 'lSO' I!
a m on th I, and seve rer statlolls now have o ver- 45 sta t"' l1 con tt r m e d th rou gh th ...
ee tenue .

Wt' have one r e po rt o f operation from VES, a nd acti vity In Afr ica , South Ame rtce
a nd the Far 1<:88t seems 10 be ve ry ape ree. W(> urll:" pet-anna in Iht'I"· n 'w loll ll
t o equip fo r eatelltte o ,, ~'rQtlon du ri ng t tu- cc m tng montb s .
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A 1i 1' ~'c1a l m~'lIlu:lg ~' commernc rat tng Wo rld T e le-c omrnunl cat lon Da y wa s t r a ns ­
mltt ~·d ovc r- OSCAH 6's Code sto re m t.' lIllagt' lito r llgt' eyat vrn o n May 17 u si ng
the 29. 45 ~ 1I 1z ueacon .

Tht' firlit r ...po r te d ae r- ona ur tca t m o bil e commu nication vi a OSCAH 6 wa s by
W 6 OA t. , who r- ep or-ted work in~ K 7 BUO Ap ril 27th o n Or bit 243 1 c ve r a dt a-.
t l'llle ,' of approxtmatcly 5 , 00 0 mncs. The t r ansrntn e r a boar-d the a irc raft wa s a
GOlllwt Stdcwfnd.. r flpe l'aUni on ssa with 1l'8li1 th an 5 watt a PEP to a et mple
whip an u-nna ,

W 2 G Nfor tht· peet ar-vera l m onth II ha lil been qu lt t' llucct' liI liI fu i with an eui om o bn e
OSCAH tet-mlnal , a nd ha ll be-en ve r-y popula r with his e pecta l state UX ~ pedit lon 8

to Ve rmunt a nd Ke ntuc ky to put tht' lIt' rare IIta t"'8 o n tht' a i r . AMSAT 18 en ­
couraging mOI'(' mubih- termina l o pc r-at io n with OSCA H 6. In pa rt icula r , o pera­
non f rom lImall p r-Ivate airc raft, sma t! boa t s and au tomobfleu { l' spl'cla ll y on
SSB) would p ro vldl' a ve-r-y ,-ff" c t l vl' domonst r at tc n of th e ullduhll'S8 o f amat ..u r
liott'llit"1i fo r small·t.· rmlna l com munic ation. In a ddition, opera t io n u .ll in g tota ll y
hand-ht'id r-qutpm e nt o r op e r-at io n from a bicyc Ie o r m otorcyc le would bt' tm­
p rt'lililv.' " fi r st s " , a nd WI' u rgt· anyone Inte r-es ted In theae ecuvn e e to give It
a try. If poa sfbl e, ma ke ta pe rt'co r dings of some o f th c mobu e contacts a nd
al'nd them to AMSAT , 1' . 0 . Box 27, Walih lngt On, D. C . 20044 U. S.A .

VHF-UHF MANUAL
A handboo k for the VHF amateur pub lfs hed
by the Radio Soc ie ty 01 Great Britain

• Clrcultl and tec hnology co ve r ing fr om
basic pr inc iples to compl1cated mi cro­
wave equipme nt

• Excelle nt r eference boo k (or the VHF
beginne r and exper ie nced am ateur

• 305 pages with de tailed c i r cu it descriptions
and auembly Instructions

• Bot h Eur ope an and American Tube and
s e mtccncuctor types are ueed

• Extensive Propa gation and Antenna ln­
formati on

P r- Ice OM 15. 20 or na ti ona l eq uiva len t
(incl uding postage)
Ava ilab le from :
UKW- BERICHTE , H. J . Cohlus oHG, OJ 3 QC
(W. Ge rmany) or Nati ona l Repre se ntanvee

Deu tsche Bank Er langen, Konto 476 325
Pos tsc hec kkonto Nue mberg 30 455

C1 .60

••••••••,

" r-
o ·

••••

hf·uhf ..._.~- ­

Imanual
~-
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MINIATURE RE CEIVE CONVERTE R FOR 432 MHz/ 144 M Hz
FOR PORTABLE OPERATION AND DF- HUN TS

by G. Hotfschtldt, DL 9 FX

A m in ia t u r e r-eceive conve rter I. to Ilt' des c r-Ibed which allows edequan- een et­
Hvi ty and Iltabili ty to b., achlL'vt'd with a minimum of e xpen ae - It r-epr-e senre a
ve ry c heap manner- of it-tttng started o n the 70 e m band. The autho r dt' s lgnt'd
this c on ve rt e r 811 a plug-on unit for hil!! 2 m rt'Cl·!vt."r for 70 em D F·hunlB ( fox
hu nta ). The converter III enclosed In a small Clt<€' (5 4 mm II: 8 0 m m II: 35 mm)
and su ffic i ent room 18 pr-cvtded to accommodate a !l V ba ttery , Th i s means that
it 18 c om p le te ly Independent and only needs to be connect e d betwee n th e 70 e m
antenna and the 2 m r e c e r ve r , The wt' ight including CS Ilt' and battery 18 only
15 0 g wh ic h means that it 18 ve ry eultab!e fo r po r-table applications.

The author hall two 8pl"clal 2 m r e c e ive r s Cor n ...-rcx hunts unde r deve lopmenr
which will be de s c rtbed In later e d it io ns of Vllf' COMMU NICATIONS. However,
thl' uea c rtbed c c n ve r ter can be used with any 2 m r-ece tver-.

I. CIRCUIT DETAI LS

The IIlmple circuit diagram o f thl ll 70 em c on ve r te r III shown In F lgurl' I.
How e ve r , due to t h e simplicity of the ci rcuit. It Is nt'cesllary Cor epectal UHF
u- ens tetc r e to be used, The rraneietor type uaed In the Input a nd m i xe r stag«s
III lIultablto fo r use up to Ir-equenc l e s of 1 GHz. This t r-anstatcr- l' xhlblts s pow e r­
gain of 12.5 dB at 800 Mll z a nd a noise rigu re of 5 d B ( typical). An eapectalty
CSllt II witchlng t r-anaf ato r- Is used In the oscillator/multiplier s tage 80 that har­
monics of sufficie nt et r-e ngt h are gene r-ated , The tra n s lll t o r type 2 N 709 exhibit .
a etorage time t. o f only 6 n e .

""

T3
2 N 709

"'.0

0­
~H"",

(B~l~OH

....

-

,1---+
••..

""

ceI l~p

J"Ll BFX62

If

""T1
BFX 62

"~''h lOp 1.,"..

DL 9 FX 005

"•
~l

BFX 62

~
o o '
00

~ c

2 N 709

iCJJ:
Fi g. 1 : o f a simple 43 2 MH z/144 MHz r e ce iv e conve r ter
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Tht' prt'a mpll fh 'r t ranHllitor T I opeeetoe In a non-c ritical commcn-baae circuit,
T'he emtn vr iH ted wl lh tht, Input signal via a high - pas s link com pr lline cape­
c tto r-a C I and C 2 a8 well as Inducta ncv L 1. The cu t-ort Ir-e quency of th iH
high - pa n mtt'r Is In the o r de r of 400 Mil l. 80 th a t Int er-Ie r-enc e- , ig naill . e ll­
pcctefly f rom 2 m t ran8miUf>rs and VII F broadcast t r-ansmtt t e re a rt' auppr-e eeed ,
A hlgh - pa811 rtn e r- Is not so c z-I t lc a l with r-eapr-c t to neut r-alfz a t icn of the pr e ­
ampliIte r- stagc' In Ih ls I r-oque-ncy r llng l.' as a r-eao na nt circuit, In addition to
this. till' const ructfon III sirnple r- and no altgnme ru is r-equf r-ed ,

Fu t-the r- selectivity la pr-cvfded be tween th e pr-ee m plf Il er- a nd mi xe r alage In a
circuit com prlaing a p r- Inted Inductanc e, T h ... allgnmt'nl 18 m ade wilh t r tmmer
cspactto r C 4 , T he m txe r t r-anetator- T 2 11:1 Ied with the 288 Mlh. cscuretcr­
vol tage from a ca pacrt tve voltage divider eonnected to the em tue r • Ca pacito r
C 7 of th e vul tage divide r bypa UI's the emitter for the requi r ed Ir-e quency of
432 MUz . T ht' 144 MHO! Inte r'm ed ta te Ir-equency circu it Is connected 10 the ecnec­
lo r . Ht' 818t o r II 7 Hlmpllrh'a the matching to Ihe eub eeque nt 2 m r-ece lve r- a nd
enau r-ee a constant gain ovvr- the where 2 m band .

The cscutetc r c po retee at 57.6 Mllz, The conectc r circuit com p ri s Ing induct­
an ce L 5 must b., tun ed to th i s frequency wher-ea s th e e ther- r esonant c t rc ut t
comprllling Inductance L 4 is allgl1l'd to th e 5t h harmon Ic (288 MHz) . Thi s
ci rcuit m h' rs ou t t he r-equt r-ed Ir-e quency a nd (t' t'd s It to the em itt er o f t he
mt xer-,

Tht, grou nd au r-Iace o f the P C- boa r d Is co nnect ed to the positive pole o f th e
o p.' ratlng voltage so that all "cold" I.'nds o f the cone ca n be directly gro un ded .
Whr-n the full gain of th., conve rte r III not requ ired ( whe n near to the tran s ­
mttte r- du ring DF -fox hunlll or with ve r-y s t rong loca l s ta tions ) It Is po s s ible
to IIwltch off thl' prt'a mplifler etage , In this Clue . the ba lle resIstor R 2 (+UB)
III df sconm-ct ed from ground by s witch S 2.

Fig . 2: Printed circuit board DL 9 FX 005
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2 , C O NST HUC T ION

Th e deec j-Ibed 7 0 COl convr-r-t e r- Is accommoda ted o n a s lnilt'-COlltl'd P C- board
oC 75 m m x 50 m rn , It ha s In-en d,'slgnlll t'd DL 9 FX 00 5 . It po s sesse ll a c ut­
ou t for th l' 9 V batte ry . "' igu r l' 2 s ho ws the compo ne nt loca t ions a nd conduc to r
tan e a. An II mm hole should tHo d r-Hled at the top and bot tom of the case fo r
mounting th.· In put liNe connector and output BNe plug . If a PL 259 ccnnec to r
Is uae d , a iD, 4 mm ho l t> wtf l be r e qulr- ed. The conve rter Is usua lly di rt'c tly
pluggt-d on to ttu- 2 m rec etve r-.

The tw o ewttchee ( sliding or to ggl e typea 1 art· Oo'iUw r mounted o n o ne o f th e
81dl'8, o r adjset'nt to th. ' Input sccket . T ho.' autho r 's prototy pe s ho wn in fo·lg . J
glvl's some Idea a . to tht, const ruction o f th t· unit . T Ilt' complete d P C- board
IH mounted with th ,' aid of anlde r- Ing ta gs Ch:l'd bdow Ih t- in pu t a nd ou tput ecc ket ,
T helOl' solde r ta g8 a rt: scdde r -ed to the ground sudac.· on th e i nput atd I' and
"I ul'd Into pluc e at th,' IF ou tput,

Fig. 3 : Author' s p r o to ty pe or the etmple 70 e m co nve r te r

2.1. CO MP ONENT DET AI I.S

T I: U ,,"X 62 (Sleml-n8) or HF 180 ( !'h il l ps )
T 2: twx 62 ( Si t-mt'ns I or H'" 200 (A EG - Tfk, Phil ips )
T J: 2 N 709 ( T t' xa s In s t r um en t e , Ph il ip s )

I. I: Sf l ve r- epfated COpp t' r wire o f I mm dill. ( 18 AWG 1 bent In a s qua r e wit h
10 mm spacing between t ht- ends and mounted 8 m m above the board .

L 2: P r int e d Inducta nCI' o n the board.
L 3: 3.5 turns o f I mm dta. (18 AWG 1 sllve r- platl'd coppe r wtre woun d on a

4. 3 mm dlamete r- cottrc r-rne r- wit h VIIF-cort' ; ou t put ta p : 0 . 25 turns from
the cold en d .

I. 4 : 0.75 tu rn s of I mm dta , ( 18 AWG I silve r- plated copper wi r e wound on
ccurceme r an d cu r-e all Co r L 3.

L 5: 7.5 tu r ns of I mm dta. ( 18 AWG I wound on a 4 , 3 mm cotjjc r-mar- with
SW -cor-e ( p ink ),
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C 4 : 1, 7 - 6 pl" _lrapaCl'd t r im me r wit h four econecuone.

All e t her- capacltora: Ce r-a m fc dl~ type. for 5 mm a"aclng .
C I, C 2 and C 10 : TC . -no x 10 -6 / oC Ivto let dot).

All r e .lal o r a 8ho uld tw caplt· •• • carbon r e a l.to r • •

1 c ryalal 57, 600 MHz IIC -6 / U. plui Ked Into holl ow r lvt· t ••
I cal>" 54 II 35 II 80 m m
2 rmm ature alidlng o r toglllt· awltchl'a.
1 UNC connector. I UNC plu g_

3. ALIG NMENT

T hl' oacUlato r 18 fi rslly broueh l to oaclllalion by a llenlnll the con- of Induc tance
L 5. The I r-eque ncy can bt, chec ked wit h th" aId of a dlpmt·tl' r . The cor-e la
rotat"d Into the coil onlll 08cillallon 18 commenced r e li ably on awltchlng on Ihl'
opt>ratl oll volta lle . Th e 70 cm ccnve rte r i8 then connected to a 2 m rl'cplvpr
a nd th e IF d rcutl aUirrlt'd fo r maximum nctee at th e cv nu-r- 0' thl' ba nd wit h
the co r-e of Induc ta nc e 1. 3.

A weak 70 cm . Ignal ahould no w be Ied to th e tnour . If no beacon , t r anem ttr e r ,
ca li br a t io n epect rum ge ne rato r (I ) o r 2 m rren em tu e e with VFO la avallable ,
a dtprnet e r- can be tun ed t o 108 MHz a nd brought to th e vicinity of th e conve rte r.
The Inte r m edia t e c f rc u tt com prlalntr trimme r C 4 aa wel l a. th l' 288 MHz circuit
with Indu ctanc t.' L 4 c . n now be allifled for maximum S- m rte r r l'ad lng . Fina lly,
tnc uer enc e L 5 ( oac lllato r ci rc ui t J I. now ca r l' tully alllnl'd fo r hlght' 8t s-m er er­
r t.'adlnll. However, attent ion ahould be paid th a t no poe tr tcn I••e lected wht.'rt.'
th e eet ee In th e rec e iver tnc re..... In j um p. ( eeIf-o.c lll.tlon of th e ollcl11ator ).

4. IlEl" ER EN CF.S

(I) K. Eichel r Sim ple VIIF . UII F C.lIbration Spect r-um Genrrato r
VHF CO r-.1MUNICAT IONS 2 (19 70) , Edttlon 4. l'a l ('8 240 -24 3.

AF Amplifier AA1
O utput power ; 1 S W (at 12 V)
DI.tort lon factor 1 % (12 V. 1 kHz, 1 W)
Frequ.ncy r• • peeee : 100 Hz to I S kHz (-3dB)
Sen" tlVlty: 12 mV (fo r 1 W, 12 V. 1 kHz)
Opersllng vcu ece 12 V-IS V
Cur rent dr,," , 3--230 mA
Small Integra ted AF ampli fier w' lh en outpu t power of
I .S W that .. aUltable for multiple applicatlona
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TV PATTERN GENERATOR

by K. WlIk, DC 6 YF

A 1'l' !a t Jvl' ly s tmple.. t e t e vf stcn pauern genc reto r 18 t o lit" <,l">lcrilH.-d thllt 1I0tl S­
nt's 11 11 rvqut r vrn eut s requf r-ed loy the celli t l'l. ' v l >i IOIl etuudar-d 1I.· lIc rl ....· (j 1n
( I ). A pa ucrn gcnernior- III VI"')' ul!ll'ful to tl w AT V ,·ntlllu ' !Il IlI, or TV j'l'pair­
man of whtr-h t ll, 'r,- ai'" a ~ rt·P.t num ln-t- amongs t tlu- ,",'mkr", of th l 8 magadnt' .
A pn t ter-n 1o:t'lll' l'n tol' <..lO t'lI not only sim plify mlltl .'rl:l In the co nstrcc t to n, Illlgn­
ruent and I"t'l'a l r of n-Icvtalon systems , but 1l!1I0 ofh' l'li l!II' ATV um ut eu r a
......Iccme cumpullih' vldvo IIIglial ror t r-un um i aalon pu r pOtit ' H.

T Il<' cornplote- unll cuml'dlll'll a po w.. r t rnu sf'ortn er- find t Ill' fvll" wing four
rnodul"II:

I'ui ll" ,"'1111''' DC 6 YF 001
I'um-rn ~wn... ruto r- DC 6 Vi-' 002
I' u lld ' !' lIul'!,l)' DC 6 Y lo' 00 3
G r i d and dot genc ratc r DC 6 Y lo' oo ~

Fl g, l :
Blo c k d i agr am o f
the pat tern generator
modu le

Blonk',ng Corrl'l
pul w t-r- '''q,J,nC';
g, ,,,,olOf ",n,'ol of

~~nl''''9 - "" H
combining MCduI Q" ~

,,"'H , Iolle<JI"'If'0IOf r-r ( u cui,

v'eec
I-silll'lQl Comp_ "?,nCIl, RF " 1l1'lQ1gtnrr OIOf nf'llO'i. ... ~"9 ,ynct\

O' H

I , I'ATTE HN GE~EnATO II n c 6 V I" 00 2

TIll" bluc k dlagrntn of tllt" Indlvhlunl ChTU!t1l accommcdnt...d 011 t hlll p rln tt' d clr­
cult board UI"I.' glvl'n In Jo'1Kun' I, Tilt." t h n ' \' Input Oitnll"11 ueed fO I" K"'nt' raUtlll:
thv blanking and synr-ht-ontztng I'UIIi"1I Btl w...11 all vhh-o t1lgnal aillo pr-ovf dv
cll"('ultli for combining thl' follo....-ing IIlllnaltl:

ll ol' I ~. un t a l and vct-ttc al bl anktng puis.,,,; hor-Iz ontal and vvrttc a l Hynrhl'lmlzlng
I'Ulli.'II , llii IH'II 1111 vtdr-u infot-mat ton,

TtWIH' PUl>WII a r'c- ob talned {rom the pul ... ' ccntre and 81'1.' PI'O("'lIlil'd In " 1I11llihor'
munne r- III Illt"g ralt'd digital T'T' Lvc t rcult e , The baelc vtdvo Infur-mntlon III
hol"izonta l a nd verttcnt Ultl'lI. Ttn-y ar-r- In fact equ a t-e--wuve pU1111'S \\.hnll" fr'I··
(lu "lIey III a n "'VI'n multlpl e o f the dr-Ile-ctton Ir-equency . Th .'lIl' pultll,t1 a n- tukc-n
It-om th\' Is-vqueucy d l vldl' I' !1 of th .. pulH .. c ent r-e DC 6 Y F (JU I,

Th.. Suutl\'Clu .. nt "pUISI' combining s tage" com btnes t he outpu t t1IJjnlllli of 1110' Input
lItnJj "t1 . a nd p rc vtd cs a compo stu- vldoo III"nal Io r- driving uu- mudulntor, Thill
r noduh- \11 altlo "{lulpp,'d with a CIlI'l'I .. r- Ir-cque-ncy gem-r-ntu r- tor till' vhh-o Clll'-
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rte r, The ou t put allnal at the modulator .t.,~, la an ampl1tudl·-modulated
dou ble-a ldeb.nd .lgn.1 by which th e madmum am pl i tude co r-r-eeponda to tha t
o f the ay nc hronlzine pul.E'• •

1. 1. TH E MULTIPLE DRIV ER SN 70106 N

T be Intt'lr8ted TTL -circuit type S N 70106 N contain. 6 drl ... e r- .tage s , 1t is thought
that ...... r .l de taUa a re of Inte r-eer, F lllu r l" 2 ahow. thl' connection diag ram of
th e dUal-ln -lIn e- case , The Integ rat l'd circu:t la " quippe d with 6 in d e pende nt In­
...erte r e with TT L Input a. The po we r ca pa billtl... of t he out puts , which arc In
th e form of " open ccttec to r-e", Is consldt' rabh': The m aximum ou tput vol tail'
co rreaponda t o 30 V and an out put . ccf l ec tcr- cur- r-ent o f 40 rnA Is pe r-mta e tble,

Onto a ppIlcatlon fo r th l. c i rcu it la to obtain a tran s it ion f rom T T L 1."'E'1. to
hlght'r ou tpu t voltages .

Fl g.2 :
Connections 01 the Integrated
circuit SN 7406 N

1 1 ) 0 ' "

1.2 . GENE RATI ON OF T ItE COMPOSITE VIDEO SIGNAL

T he ccmpoene video alinal. e. g. th e eomptete vt deo algnal with all ay nchro­
nlzl ng puls t' • ••hou ld b,' di r ec tly available from t he patte- r-n ge ne r e tor-. This
slinal i. 11.110 r-equt r ed in a liom(' wha t d lfft' rcnt form fo r d riving th e m od ul eto r-,
Two Illail'. Mrl' ueed fo r thl 8 Ihat a r c the thre e s tagl's fo r gent' ration of the
blan king an d synch ronizing pulee e and video s igna l , tOil'tht'r with the pula,'
comblnlni staie . The circuit d iag r am of tht'llt' circu its Is gtven in Flgun· 3.

The Inve rt e r a I 203 a - f ( SN 7406 N ) wi th open ccttectc re a t the ou tput pro vide
the blanklni , synchroniz ing and video pulse. fo r the miller. T hef r- am plttude s
muet bt' in a ce rt.in r e lat ion ship to anotht' r so that the outpu ts of the ci rcuits
provide Impulses approximately equal to Iho llt' laid down in th t' T V-Iltandard.
The Input ataeea fo r the blankini and aynchronlzlnl pulat'. are buUt up In the
.amE'manne-r. The NAND-iatea 1 202 a and I 202 b ( SN 70100 N) ope-rate as OK ­
eate and mill m e ho r izonta l and v('rtie.i pulat'. In auch a manner so that both
ve r uc e r and horizontal impulaes are pres"nt In combined form at the input of
Inver-ter- 1 203 a and I 203 b ( S N 701 06 N J.

The Inteiraled circuit I 203 f Is p ro ... Ided wilh vtdeo Impulal". tram thl· vtdoo
procnalng a tage with gales 1201 a. b. c and d ( SN 7400 N l , 1 20 2 c and d and
the tnve rte r I 203 c . The a", aignall a r .. Ied via a eelec to r s witch so (ha t th,·
r-e qufr ..d vi deo algnal Clln be setectc-d,

Til", pulll'-combinine . tallt' combines th t· Individual algnals to fo rm Iil ccrnpcetto
video alilna1. T hl. IItailt' Is t'qul ppl'd wuh diode () 201 to I) 204 and tran. lato r
T 20 1. Tb e dlode havini t he hlghellt volrage at the anodl' wUl conduct . T he- ...olt ­
alt' dtvtde r 5.6 kO/1.2 kO wit h diode D 204 t'naurt'. that the r t' qul r t' d white
It'vl'1l. pr-eeent at the R F output If no pu!al"a an' pr.... ent , ThL' combined pula",.
are trlgilt'rt'd with t ransilito r T 20 1. The vldt'o aljnal for th .. modulator can bl·
taken f rom the emute r of tranailltor T 202. A vld..o alK'lal with ne ga t lve eOinl
aynchronlzlng pul ••• Is avaUable at tht' eeuectcr which la paaaed throueh th ,·
bufft'r .Iaj," t·qulpped with t ranetetor- T 203 lind p rovtdee an output sljnal ot
approxlmatt'ly 1. 4 Vpp acros" 75 {} at the video output Pt 217.
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The Input pullel for the video in formation a n', all p r e v to uely rn enttoned, taken
fr om the Ir-e que nc y d l vld t' r ll of tht' pul ae cent re , They 1'0'111 a pp ea r 11.1 a grid
eub ee quem to II. O jt-pr-oc esstng or all a cheeaboaj-d af'tt' r an fo:XCLUS I VE- OH­
pr-oce aatng , In th i ll c aae , thl' horbontal and ve rucet pUlll t'1I a re a lte r nately
bfan ked. The followi ng IIlgnalll 1'0'111 be avatl able with t he aid of an Inve r te r­
II tag t' a nd t h e Inve rter- II tages already available as buffe r ... fo r t h e ve r tical and
ho rizontal banJ:

Ho r izo nta l ba r s
ver ucet ban

NI'ga tiVl;! grid
P o s i ti ve g r id

Che asboa r-d

The rl·qui r.-d pa t te r-n Is ee le ct ed wit h t hl' aid of a s wttch and Ie d to the Input
of 1203f.

In addition to this , It Is poaatbl e for various I r-equenc i e a to be eetecteo for t h e
barB, which means that the num be r of barB c a n be ee lect ed. T h i s Is valid both
for the ve rtical and horizontal ba r a.

DC 6 VFOO2

1"".,.
ft'~•• ,.

" !;j:
,.

, ~r: O w.,'.
l h -1 : o~,

cl~ r--I'- ;;':;',
I ~F~t5~1' II
. _ -_.. ~ 24

1 I , , s.. -. =1 • •
-- + I~- ----i. • '. " ",i I ~ 1

." , , r ~ \J; .1 ( ~ ~l .Oll'
'. _ Ill' .'PC- ". =i~ ~:;: 1 1=ir.'1 ~ I

.,.

-r ' "1., I ~ - . 1
" L __ -

l
_.:'J

- •

Ftg, 4: Circuit diagram or the carr ie r fr equen cy oscntatc r and modulator

1,3. CA HHUm FREQU E NC Y Cl; Nl; RATOH AN D MODU L AT OR

~'l gu re 4 IIhows t he c i rcu it diagram of these 8tag"II , The ca r rl e r r r e quency
ge ne r-ato r- II ..quipped with th e oaclllator- tranllilltor T 204 and t h e bu rre r T 205
and orft'rB n o a p..clal Ieatu r-e a , Th e H F-Il ig nal I. re d to the BY In put o r th e
modulator a t pin I of til t' ana log Intt'grated ci rcuit C A 3028 A ( I 20 4 ) . T he­
circuit r ough ly cor-responde to th e r ec om m enoeucne of t ile manufact u rers. The
com poette video sig nal III p re aent at pin 7, T h e IU' ampli t u de . of th i s slgnal
a r .. a B Iollowa :

Wh ite leve l 10% Sy nch ronizing pulse level 75 %
Vid e o Blgnal 65 % Blan ki ng pulse Ieve l 100%

Th{' R Jo' - l l gn a l c an bt.' t a ken from t he collecto r crrcun and fed via a coaxial
c a b le to t he T V- rect'lvt' r o r T V-IIYlll tem, In t he author 'lI prototy pe , both HF
Btag"1l a rt' a HKnl'd fo r a video c ar-t-Ie r- of 48 , 25 Mll z wh ic h co s- re e pon de to
C C ll t VII'" channl'l 2 (T V band I) . If requi red, the fr equenc y can be m od lth ·d
fo r a ny r- e qut r-ed channt' l o r m od!fi t'd to t he IF f r-equency o f 38 , 9 MHz ,
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1, 01 . I'OWE n SUP PLY

The pattern gt'nerator and pul.t' centre module. requlrt' a poatt lve voltage of
~ V at approximately 01 50 rnA fo r thf' TTL -circuit. , and.1S V at ~O rn A fo r
thto othf'r .tagel. A lultablt.- powvr .upply hal been dellinf'd and hal been de ­
.tmated DC 6 VF 003 (Ie eectton 2. ).

I .~. COSSTRl'CTtoS 0'" T ilE PAT T ER S GI::SEHATOR

The p.ttern gene rator I. ecccmmodered on a double-coated PC-board wUh
th rough- cont ac t l. Thll PC-board h•• the dlmenllon. 120 mm x 100 mm. The
PC-board, which hal been dulinated OC 6 V t· 002 II .ho.... n In f'lgu rt" ~ ; the
component location. in Flgurf' 6 . A photoiraph of t he lutho r '. prototype 11
given In Flgu rt" 7 .

The follo....'lng connection point I a rf' al folio ....,. (II- horllontal; Y- vf' rtlcal):

P t 201: Output, grid pattern
Pt 202: Input , horllOntal ban
Pt 203: Input, ve rtical ban
PI 20 01: Output , Y. bar parte r-n
I>t 2 0~: Out put , II. bar panv rn
Pt ?06: Ou tput , c hcs.board pet te rn
1'\ 207: Ou tput , white a rid paue rn
1'\ 208: Input, video Ilanal
f'\ 209 : Inpu t, II . blanking pul.el
Pt 210: Inpu t, V. blan king put'lOl

1'1. 211: Input, II . lynch. pu1&t".
Pt 212 : Input , V. • ynch, pulll t"l
1't 213:. 5V
1'1. 21 01: • IS Y
1'1. 215 : 0 V
I't 216: Co rnpoet te v ideo o ut put ( 0)
I't 217: Com poette video ou tput
1'1. 218: nF-output ( 0 )
1'1. 219: nt' -o ut put

- 182 -
ftg . 7: Pho tograph o r the au thor' 8 prototype'



T 201 , T 202 . T 203: BC 107 II
T 204: 8 1" 224
T 205: U fo' 245 C , W 245 C

1.6 . COMI'O:'llE NT DE T AI I. S

120 1. 1 202 : SN 7400:'ll (Tt'xall ln a t r-ument s]
I 203: SN 74 06 N ( TI )
I 20 4: CA 3028 A ( BCA )

n 20 1 • [) 20 4: 1 N 914 ur similar

Ce r um tc capacitors: 6 x 4. 7 nF; 3 x 22 n F

1 tantalium drop- type e lect r-ol y tic 22 11 1"/ 16 V

L 201: 10 tu rn, of 0 . 5 mm dia, (2 4 AWG) enamel led ccppe r wrre
wound on a 4.3 mm ccl lrcrmor wit h IIF Cart' ( red ).

L 202: 5 tu rns as tor L 201

1. 7. ALIGNMENT OF TIl E INDUC TANCES

Fo r th t' allgnmt'nt of the two eeeo nen t circuits, the patte rn ge ner-a tor- rnodulo
III connected all. Its ow n. The T TL-circuits should p re fera bly be r-emoved or
solde r ed Into place late r . After thrs , the two r-ceonant ctrcune a r-e eugneo to
tht' r equired fr e que ncy . T ill' call da ta gtven r ere r e t o a Ir-equency of 48. 25 to. lI11.
It will be ncce aaary to Inc r ea ee the num ber- of tu rn s to obtain an ou tput .crt'­
quency of 38 ,9 Mll z . Th e adjuatrnent of rncuctancc L 2 III re Iattv e ly unc ritical.

2 . I'OWE B SU PPL Y DC 6 YF 00 3

'l'h e pow e r su pply module DC 6 Y1" 003 has bl' t'n d ('vclopl'd for t ill' pa Uvr n ge ­
neretcr but III also eutt a bte for unlvt' rllal uue , T he powe-r- supply module com­
p r-tuee two completely Indepe-ndent part e , wboae circuit and construc tion art'
tdenucet , Eac h ci rcuit cor- rr-sponde to a ccnvenuonat IItabl1lZt'r ci rcuit. T ht,
P C - board call be ('quipped all requ i r-ed to lIatlllry th e va etcus recutr-em ent e lUI

to out put volta i t' and cur- r-ent .

DC 6 YF OO3 T303
2 N 16131 BO ' 611

PI301
(PI 303)
~

I8V, l00mA
lrotll lo........ 18 V SOO m AI

PI 302
IPI30L)

GI 301
B LO C 1000 1301

Be 107 B
R302Il k

~.J' 13Sv
lUIJ115V~ C302
\ 0 301

1000 135 '.1 Z1.5l131
(2 200~115Vl

""LH
m Ol

Fi g. 8 : Ci r cu it diagram of the power s upply
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Ftg. 9: Photograph of the autbo r va pro tot ype

120......
110......

•,
I
I
I/u mm.- Ftg. l0:

nnnenetc ne or the heat sink

Thl' ci r c u it dll/,g ram gtven In Figurt· 8 glve a thl' value a for ou tput vo1t l/, &t'a o f
5 V I/, t a c u r-r ent o f approximately 450 mA and 15 V with a cur-re nt of app ro­
ximately 50 mAo ThO;'s.. va1ut' a art· a ult a bh' for operatIng th .. patt e r n gen .. ra­
tor. It I. n"c"sll8ry for th t' pa a a -t r ll1l a l at o r t o b.. p rovided with cooli n g !lna
o r a ht'at a ln k in both c aa ea . tn the author' a prototype ( FliUre 9) , a apt'cial
ht'at a ln k wa a u ll"d for the pals-tran a l ltor of the 5 V ci rcu it wh ich 1a not readily
a vallabl.... It la th ...refore r ecom m e nded th ai a h t'at . In k b.. u aed that ha l rouahly
the a a m e dlm"n a lon a aa the P C-board a nd flu Int o t h.. m ounting hole a on th ..
P C-board . Tht' powe-r- tranalat or l a ttu-n m ount.. d Int o th e h ..at ai n k In a n In­
au l attod m ann.. r-, Th.. provhion of a a t· ne roua h" HI s in k la a l80 advhlable wh e n

- 18 4 _



Uw pane r n g l'l1e r ato r II to Ut' I' llh ·n d..d lall'r , The dl rru-n etcn s o f /I 2 m m rh tc k
al um inum plat e 8u lta blt, fo r UIW a ll a hl'al IIln k 18 glvl' n In F lgur, ' 10, Th ..
holt· II fo r th e t r a n s l sto r have nol bee n rn n r ked , alnce- ve rtcue IYlw lI of t t-nn a ­
ilto rlll ca n tt.' u eed, In tht· author 'lI prototypl' , a powe r t r a n Bl ltor tYI"' Hi l 46 1
manu rac tu r ed by T e lla l In l t ru m ..nl s wa . ueed a . palls · t ranllhlor tn tI \l' 5 V
lu pply , T h l . II a pl a st tc t r ans l Sl o r In a fi at SOT 32 CRIi.. w it h mounllnoll hof e ,

2 , I. CO~ST In;CTION

The pr-Int ..d ct rcu n board DC 6 Y F 003 II 0II1v"n with compone nl loc ation pl an
In F l gu r, ' 11. Tllt· tto ard III lingl.'-coal l'd a nd Ih,' dlm l' nlionll lO n ' 12U m m II

100 mm ..... h tch an' the lam ,' a 8 th Olll' ur I'C - oolIl'd DC 6 YI-' 00 1 a nti DC6 Y ~' 002 ,

DC I"''''''

o

o

o

o

I
I

L-~---':"---==----==---=----=-=----,-J j

Flg. 11 : PC-board DC 6 YF 003 and compone nt locations

T he connecttcn polnll on the board a n':

I't 30 1 1
I't 302 J
I't 303 1
I't 304

I't 30 !l ( 0 )
1'1 306(+ )

1'1 307( 0)
1'1 308 ( + I

18 V AC ( Ir-om po wvr- tran d o r m,' " I

8 V AC ( fro m ""'\'I ' r t rnnajo r-mcr I

I S V out pu t

S V out pu l

2.2 . CO MI'OS E NT DEl'AII.S

HEe l' 30 1: Silic on brl dgc rl"cl lflc r B -1 0 C 10 00
T 30 1, T 302: Be 10 7 H or simila r silicon I rRll lll lit o r with high ,'urn'llt gil In
r 30 3: 2 N 1613 o r flU -1 6 1

- 185



P 301: 1 kn trim m e r po tentfomet e- r-

U 301: Z t'nt' r diode Z F 7.5 or ZI-' 3 or UZY 85/C7 V5 or BZ Y 85/C3

C 301: 1000 ,..10'/35 V o r 22001110'/1 5 V
C 30 2: 10,..F/ 35 V o r 220111-'/1 5 V

2. J . ADJ USTMENT

The 5 V pcwe r eupp ty III sdjueted to th e nom inal vo ltait: with a lo ad rt: lll l1tor
o f approximately 18 n ( 2 W 1, and the 15 V lu pply with a rt'siator o! 270 n
( I W ) ( t r-irnme r- r u l ltor i' 301 ).

J . Till-: COMPL ETE PATT ERN GEN ERATO!t

"' IKU r e 12 ilVt'1 the In te rccnnect tcna be tween the va rloua m od v te e ,
The !ollowl ni ccmpooe nre a re a180 rt'qul rt'd:
Pow e r t r a natorm e r; a eetocto r ewuc h (or ho rizontal a nd ve rncet ba rl, . a ..... t:11
aa (or th e type o f pette rn.

-

-­_.....

_.-

---

, ,-II'.
I I" ;'-\'"

~ ". ,
"'TV pul,. t .nlr . 11"1 ,

'. =tr-r- "" DC 6 YF 001 t'Ill ,..", •II'" :'
" ' • • ., II "

.," '" D "' · m
·m

f- " ", " D f:F'ott.tn o"....rolor "D •f- "'/" .~
,

DC 6 YF' 002 .", ,f:
.D'
.D

" , ~ '. " • ~

Li:'. ..
• •.~ .. .D

'...",
f- " D ~t tupply _no_

DC 6 YF 003 ".,
~ .~ .-.'

."' -
Fig . 12 : Block diagram of the complete pa tte rn generator
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fi g. 13 : Hor izontal bar patter n

••••••.••••••••••••••••••- - - - -
Ftg, 15 : Bla ck gr id patte r n

,. -.•.•.-~-.
I•••••••••
I ••••••
\••••••••••••
••••••• • •- -..•.•_,
f ig. 17 : Che!t!tboar d patte r n

Ftg , 14 : Verti cal bar patt e r n

••••••••••••••••••••••
Fig. 16 : White gr id pattern

...:=::=::-::-:----.-.- ---_....--...-- .---::::::::::::::::::::::::
.::::-=:...::-=:-:=-=:-::....:::.::-::.:::::.::...::.::;:--:-.:....:-._--:--:-:: :......_-:-.=-_._~....~:---_ .....- ...- --~§~~ _._•••...----_..-~..-.------_....--- .- ----=- _. --.'---:-.-.-..~..:- -...::-...::-==-:=::--: ::.:.::..:::.-:-.:.-.-.:.:....:-:....__.-.-..-......... -"'..-....=-=..=-_.-.- -- .-..- --...-.~_:..-:--:--.-:-..--:---...-------.-:.--_...-...-:-:---

Fig. 18 : Che!tsuuar d patte r n
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T hO' v.. r tical bar ldgnalli u n ' a va flabl e I" a rat io of 1 : I due to the doubl.. df ­
vtde r- . They a rt' taken dfr-ectly fr om c i rcuits I 2 to I 6 o r the T V-pulst' cent r-.. :

15. 625 kil l. ( I ba r )
31. 25 kllt. ( 2 ba rs )
62 .5 kll z ( 4 ba r s)

a t po i nt 16 /1 2
at point 1 5 /1 2
al po int I 4/1 2

125 kllz ( 8 bars ) at point I 3 / 12
250 kH z ( 16 ba r .. ) at point t 2/9

Th t' number of vlHibh' bars 11 upp rox tm e te ly 20% It'ss et nce a number of barll
art' pr-e eont In thl:' blanked po r-t Ion of the Im ag.. ,

T he ho ri zonta l bar rd llnal ll can be t akr-n fro m the TV -pu l lOt" c ..nt r-e in a ratlo
o f 4 : 6 a ll given below and. U r-equ tr-e d , In a r atio of ~ : I ( ccunecuon po ints
lllv "n In tu-e cket s }:

5 0 kilt.
25 0 kll z

1250 kllz

I ba r ) at pctnt 16/11 (I 6 /8 )
5 ba rs ) at point 1 5 /11 (1 5 / 8)

25 ba rs ) at point I ~ /Il ( I 4 /8 )

T he n um b.. r- of ve r ucet a nd hor-Izont al bars c an be s witched s e pe rat ely with tilt'
ai d of lIwltcheli . as can the pett c rn moue,

' I'he m ..th od u ~lI'd to obt a in the video im a g t' III t'spl'dlllly st m ple due 10 the U8E'
o f th l' TV-puis.. c ent r-.. a nd Us d tv tder-a a nd Is lIutricl('nl fo r m oat applt cat tone .
A dl aa dv antage III that th e lIig na l for Ih .. hori zo ntal ba rs III on ly ava llablt' In a
"11.11 0 of 4 : 6 a nd not 1 : I and that the squa r t' s with the g r id and c he a e bo a r d
pa tt e r ns art' not e qu a r-e , An additiona l P C-board ( DC 6 YF 00 4 I is to be d .. ­
8c rib.. d In one of the "ext {'dltlons o f VII F CO :\1MU NICAT IO NS which c a n be
used together- with the pette rn ge ne r -ator- In o r-d e-r- to ob t ain a g rid with s qua r-e
rlt'l ds and a do t pattern whic h III requ ired for the adju lltmt'nt o f colo u r tete­
v ision r-..r-etve r- a , Th is addit ional board dot's not r l'plaC'l' a ny o f mo prev iously
de s c r -l bed board s but pr-o vtd e s ext r-e po se i bf lltte e ,

3. I . O UTPUT S IG NALS

The com po stt e video lIignal with nt' iative going s ync hronll i ng puleea c a n be
takt'" from con nect to ne Pt 16 ( 0 I a nd 17 with an am plttude o f I. 4 V ( peak-to­
p..a k ) , T he HF-output a t P t 18 ( 0 ) and 1'1 19 can be directly connec t ed to the
coa xfel f np ut so c k..t of the TV-recd ver o r via a 6 0 n/240 n t r-an s jc rrne r- to the
belunc e d 240 11 Inpu t.

3 ,2 . C ONST HlJC TION

Ea ch of t t u- prevlcu a ty llHg nt' d and te s red m odule >! c an b.. com bined with th e
addit ional par-t e to fo r rn a co mph- te pancrn gr-nc r nt o r-, Due to the ract that all
boards have th" aam e dtmonstona, they can b.. mounted o nl' ab o ve the othe r
u81ng lon g ec r-owa and epac e- r bush lng ll, T il., e wuchea s ho uld be m ounted 1I0
th at the leads a r-e all s ho rt ali po s stble ,

3,3 . APPLICA TI O NS

The pat te r-n ge ner-ato r- ta , of cou r-se , eapec iaf ly su itabh' for providing te at lIignals
for a li"nmt-nt o f all IItagl'lI of a T V· n·c elv.. r wit h till' ex cept ton o f UHF-tun .. r
a nd Hound ci rcuit , E xam pl vr 'I'he Yt'!'t!cal dortecrton , pic tur.. h t' l gh t a nd lfnear-Ity
can be adjullh'd l' llllily wh en tht, nar- r-cwest horl7.on tal ba r put t er-n of 25 ba rs is
u sed, ucw ev c r, till' patte r n gcnv reror ili not only lIuit a bl t' fo r p rov idl nK s igna ls
for a T V- rt'ct'iv.' r bu t alao for ({,t'd ing an ATV t run e m tt ter du rlnK t ea t t run a ­
m i llilion s. th ull saving Ih . , li h' o f th .. c a rne e- a t u bl' .

- 18 8 -



3. 4 . OPJo:HATION

O f cou rse . it Is necessary fo r th e Individual module e a nd the int e ec onn ect ion
wi ring be t ween the bo a rds to be chec ked befor.. commenc tn g opera tion. T his
Is eapec i a l ly vali d wit h r eepect to t h e voltag'i'li f rom t he powe e sup ply, wh ic h
eepectnlty en dnn ge r- th e Integr-ated cf r c u tt a ,

3.5 . I'IIOT CXjRAPtl F.D IMAG ES

Flgurt's 13 to 18 s ho w pho tographs o f the va r-Ious patt ern s th at c an be gen er-ated
with the desc r-Ibed patte rn gener-ator-.

,. HE F E H E NC ES

(I ) T. Bitt on : Amateu r 'I' e levtetcn
VIIF CO MMUNiCAT iO NS 4 (1 972). Edition '. Page s 184 ·1 90

(2 ) K. Wll k: An AT V Pulee centre
VIII" CO~I MUN1CATIONS 5 (1973) , Edition r, Page s 54 -59

{ ' j G. Satt le r-: A Mod ular ATV T r-a nem ttr e r
VIIF C O MMUNIC AT IO NS 6 (1973) . Edit io n 1. P a ges 2· 15

.....:=

••

•·:
·•

.. uhf·uhf ' ''- '--­
, manual

~...

R S CH - BOOK s
RADIO COMMUNICATION HANDBOOK 830 pages, hard-bound OM 40. - ­
VHF·UHF MANUAL . . .. . .. . . . • , 305 pages, paper-back OM 15. 20
AvaHab le fro m:
Ve r lag UKW· BERIC HTE, H.J. Oohlus oHG, OJ 3 QC. 0-8520 ERLANGEN
(Wes te rn Germany) • metwtteer s u-esse 45 - or National Rep res entatives
Deutsche Dank Er langen, Kanto 476325 - Posts checkkonto Nilrnberg30 455

_ 189



MATERIA L PRI C E LIST OF EQ UIPME NT
described In Ed llion 3/ 73 or VHF COMMUNICATIONS

OK 1 or 001
PC- Board
sem tconcc ctor
a.llnlklt I

I tnlklt 2

KU, co mple te

~
OK 1 or 00 1
OK 1 or 001
OK 1 or 001

OK 1 or 00 1

OK 1 or 00 1

Ed. 3, 73
(with pr- inted plan) OM 8.00
(3 Ir an . ls w n . 3 dl0df0 • I Ie) . . . OM 26.30
(1 pcued con', I rerrue cboke,
1 ce r am tc trlmmt'r ) • . • . • • • • •• OM 10. 00

(9 capac itor . 8 res t to r • co il
wtee . 2 lM)lde r plM) . . .. .. •. • . OM 31.80

with all above parts. . . . . . . . . . . OM 7~ . 00

OK 1 or 002
PC~noard

Sem tconca ctcrs
Mlnl kn
KIt, complete

DK 1 or 003
PC- Board
Mlnlklt 1

Mlnlklt 2

KU, compi t

VAR IABLE "·U.EQUENCY DlVIDE It
OK I or 00 2 (D oc bte- cca ted, through contacts'
OK 1 OF 00 2 (8 IC' ) •. • .. . .. . • . . •. • . •. .
OK 1 or 00 2 (3 capacitors, 2~ .alder pin ) .
OK 1Of 002 with all abov e parlA .

PHASE COMPAJUTO It
OK 1 or 003 (with printed plan) . •. . . . • . • . .
OK 1 or 003 () tranl sto r a, 1 djode, 1 IC,

2 potted coree) . . .••.•• •• •
OK J or 00) (t o capacito r , 14 eest tors,

co il Wire, 8 ~Idto r pin s )
OK 1or 003 wltb all above parlA .

Ed. 3/73
OM 28. 00
OM 93.60
0 101 6. ~O

OM 126. 00

Ed. 3/73
OM 10. 00

OM 26.40

OM 26. 80
OM &2.00

4. 20
24. ~O
42. 00

OK I or 004
PC - Board
Id lnlkU I

Cry s tal
KIt, enmptete

REFERENCE OSCILLATOR ;;E;;do;-~"
OK I or 004 (With prlnt.d plan) • .•.• .•. . . . OM
OK I or 004 (2 tun 1 tor, I cnamlc lrlmmu,

2 tyronex Capac itors) . • . . • • • • OM
OK I or 004 (2 capac lto rll . ~ r n llOto ra ,

4 solde r pins ) . . • . • . • . • • • OM
1. 000 MHz XS 6002 with horizontal holdt'r • . • OM
OK I OF 004 with all above parts ••• • • ••• • • OM

3,73
7. ~0

2&. 00
3.30

36.00

960: 1 FREQUENCY DIVIDER "Ed",o,-,,:!;-;"
OK 1 or OO~ (wit h printed plan) • • . • .• . • • • . OM
OK J or OO~ (3 les ) .••••. •. • •.•.• .•. •. OM
OK I OF OO~ (1 capacito r , 8 solde r pins ) • . . . OM
OK 1 OF OO~ with all above parts . . • . • . • . • . OM

DK I or 005
PC-Board
~mlconducto rl

Mlnlklt
Kit, comple te

OK I or 006

PC-Doard
Mlnlkll J

Mlnlkll 2

KIt, co m ple te

1.0 -

F REQUENCY MULTI P LIER (6 lIm u )

OK 1 OF 006 (with printed plan) • . • . • . • . • . .
OK I OF 006 (3 transistors . 3 co il Sl"lI ,

2 eeeamtc trlmm t'rs) .. .. •. •. •
OK I OF 006 (14 capac itors, 11 n al .ton,

co li wire, 6 so ldtor pin s ). . . . • .•
OK I OF 006 with &II ;WoVI" part . • . • •• •• . . .

Ed. 3/73

OM 8. 00

OM 22.20

OM 19. 80
OM ~O. 00



OK 1 OF A
Sem (conductors
Pre lie lector
swn chee
Mlnlklt
Kit . complete

All kit s
All PC- Boards

ADDITIONAL
OK I OF A
OK I OF A

OK 1 OF }.
OK 1 OF A

OK 1 Of 001
OK 1 OF 001

PARTS FOR THE SYNTHESIZER
(16 diodes ) • . • .• .•. .. .• .• .•.
( 4 switches with acc essories ) . • .

(12 feedthrough capacitors )
with al l above part a• .• . . . . •• • .

to A with al l parts . •• • • • • • • •
to 006 . • • •. •. •. ••.

Ed .
OM
OM

OM
OM
OM
OM

3/73
11. 20

112. 00

47.70
170. 00

520.00
68.00

OJ 6 PI 001
P C- Board
Mlnlkit I

Mlnikit 2
Kit. complete

P RESCALER for upto 250 MHz
OJ 6 PI 00 1 [wl th printed plan) . .• .• • • . . • •
OJ 6 PI 001 (3 ICs, 1 transistor, 2 diodes,

2 t ant aHum, 6 ceramic capacitors )
OJ 6 PI 001 (14 r es hlto r s) .. . . . . . • . . .
OJ 6 PI 001 with al l above parts . •. .. •. • . • .

Ed. 3/73
OM 7. 00

OM 149.20
OM 5. 60
OM 160. 00

OM 30.60
OM 50.00

Ed. 3( 73
OM 20.00

RECEIVE CONVERTE R 70 cm/ l0 m
DC ~ o A 00 1 (Double-coated) .
DC ~ o A 001 (3 tr ans isto r s , 4 tr imme rs,

2 col lformers w1th cores)
DC J' o A 001 with al l above parts . . .. • .• . • . .

tr ans mit converte r OJ 6 ZZ 002 (10 m/70 cm) tn 2/7 1

DC PDAOOI
PC· Board
Mlnlklt

KIt
Matc htng

OK 1 PN 002 CARRIER OSCIL LATOR (or SSB TRANSMITTERS Ed. 3/73
AND RE CEIVERS

PC- Board
Mlnlklt

KI t

OK 1 PN 002 (W ith printed plan) . . . • . .• . . .• OM 8.50
OK I PN 002 (2 tr ans isto r s, 2 trimmers , 4 s tyro ­

nex caps . , 3 ce ram . caps .,
13 pole co nnector , 1 TEKOcas e 2A OM 24.40

OK 1 PN 002 with all above parts . . • . . . • • . • . OM 32.00

OL 9 FX 005
PC- Board
Mlnlklt 1

Mlnlklt 2

Cry s tal
Kit. complete

MINIATURE 432 MHz/14 4 MHz CONVERTER
DL 9 FX 005 (wtt b printe d plan) . ••. .. . .• • .
OL 9 FX 005 (3 tr ans is tors, 1 tri mmer, 3 coil­

termers with co res, 2 sliding
switc hes , 1 ba ttery con necto r,
1 BNC socket. 1 two -co lour ed case)

OL 9 FX 005 (10 ceramic capacito rs,
10 res is tors, coU wire) ..... • .

57.6000 MHz (HC-25 /U) • .• . . • . . . . . . . .• .•
OL 9 FX 005 With al l above parts . . . .•.• .• ..

Ed. 3(73
OM 8.00

OM 62.75

OM 9.50
OM 26.00
OM 105. 00

DC 6 YF 002
PC-Board
semtccncc ctcra
Mlnlklt

KIt

DC 6 YF 003
PC- Board

TV PATTERN GENE RATOR
DC 6 YF 002 (Double-coated, through contact.)
DC 6 YF 002 (4 ICs , 5 tr ans is to rs, 4 diodes)
DC 6 YF 002 (l tantallum cap., 6 ceram. caps .,

2 colUormers with cores)
DC 6 YF 002 with al l above parts..•• . • •. . • .

DOUBLE POWER SUPPLY
DC 6 YF 003 (with printed plan)

Ed. 3/73
OM 28.50
OM 39. 10

OM 6.80
OM 73.00

Ed. 3/73
OM 14. 00

• 19 1 -



C RYS T A LS and C R YS T A L F I L T E RS
(or equipment des c r ibed In VHF COMMUNICATIONS

Cry,tal fi lte r XF · 9A (lor SSe) wit h both a tdlo band cryalall .......•••••••
Cry. ta' fIlt l'r XF · 9B (lo r SSB) .... lth bvth l ido- band c ry , ta la .. ..........••
Cry a ta l nue r XF-9C (lor AM; 3.75 kH.r. ) •.•••.••••••.•.•.•.• .. ....
Cr yata.1 f1ltp.. Xf' · IlD (lo r AM; 5. 00 kH.r. ) . .••• .••• , •• , ••• , ••• , .•••.
Cry atal nuer XF -IlE (lor fM; 12.00 kHz) •. , •• ..•. .•• .••• , ••• ..••• .
Cr yatal nner X ~· ·9M (lor CWo 0.50 kHz) wlth car r ie r c rYllta l . ... .. ..•• ,
Cry atal d'.c r lm lnatur XD-09 -08 match ln, XF · 9E .. .... . ... .• ..

Cry atal 96. ooסס MH z. (HC-e / U) rur 70 em convt' rten tDL 9 GU, DL 9 JU)
Cryalal 96 . OOסס MH:t {HC-Zi/Ul lur 70 e m cunnrte n (DL 9 GU. DL 9 JU )
Cryata l 95.8333 MHr. {HC-Zi /U ) lur 70 em cunnr ten (DC «I HY)
Cry.UJ 84.5333 MHz. (HC-lI/U) ror z.I e m ctlf\v~ rt~rI (OL 3 WRJ
Cry.laI 67 .3333 MH& (HC-lI/U) for 10 em / 10 m cQl\vnt~rI

Cr y.tal 1111 .5000 MH& (HC-lI/U) for .yntht' . I. vro (OJ 5 HOj
Cry . tll liS. 7500 MH~ (HC-lI/U) ) lor TX .. RX convt' rtt' rI
Cry.tal 115.5000 MH& (HC-lI/U) ) 130 / 130. 5 /
Cry.laI 1I5.2Soo MH& (HC-lI/U) ) 131 / 131.5 MH&
Cry. t. 1 11 5 OOסס. MH& (HC-lI/U) . . . . . . . . • . _ •.•••••.•••.. •.
Cry.ta l lI2.oooo "' H& (HC-lI/Ujfor . yntht' . I. vro (OJ 5 HOj
Cr y.fl i 45. 4180 MH~ (HC- 25/ U) lo r VXO (OJ II ZRJ •• .•••..•• , •••
Cry.ta l U . OOOO MH& (HC-lI/U) for 10 MH& eonve r te re (G 3 J HM) .
Cry.fl i 38. 9000 MHt (HC-lI/U) fur OJ 4 LDoo l ATV-TX
Cry . ta l 38 . 8170 MH& (HC-lI/ U) lur OSCAIl II conve r te r .
Cry.ta l 38. 6667 MH& (HC-lI/U) fur z -m -conver te r e .
Cry . la l 27.8000 MH& (HC- 25/U) for U M il t .ynthe. l. VfO

(OL 3 WR OO1) ••• , ••• , •• " •• .••••.•• " ••
Cry . laI 27.0000 MH& (HC- 25/U) (bandllm lt 432 MH&) •• , .••• , .•• , • •

STANDARO f1t EQUENCY CRYSTALS

5. OOסס "IHt (HC-lI/ UI fur calib ra tion epeeream Ilene ratora (DC II HY) ••.•
1 . OOסס MH& (HC-lI/ UI for cal ibration . pecl nlm 1lt'l'It' rll Wri

(OJ 4 8 0. DC II HY) .•••••••••••.•
1. 0000 MH& (HC-lI/ U) {or 15° C cry. tl l even • •••••••.•••••
100 kHt (HC. 13/U) lur CI Ubra tlo n . pec trv m Ileneratorl (DC II HYj •• , •

Cr yl la l. 1 2. • . . MHz (HC- lI/ U) lor 2 mpl re tr lnlmlUpra ••••.. , ••. ,
P le...e l ive Ir eq\le nc y - dl,'lLvpr y app roli. 8 "'",h

Cry . I. I. 72 . • •. MHz (HC-25 /U) lor 2 m tran.mlttpra. with c ry.la l tlOld<o r
PIl'u P live Irequ..nc y - oo lL v"ry apprOlr. . 8 week.

Cry . laI oven
Cr y. I.1 oven

Ce ramic tuter

ulhe r Irt'<Juencl t'l . re Iv.Uable on reque.t .
Pl....e Illv, Irt'qu..ncy I nd type ' de liv e ry appr uli. 8 w",k•.
HC· 8/U . • • . . • • • . • . • . . . .. . . . . . . .. . . . . . . . . . . . .
HC· 25/ u .••.•••• , • .•••............ ..... .... ..

XT-I (lI V) •••••••••.••• ....... ..•. . .
XT· 2 (12 V) ••.•••••... . ... . ..•. . .• . . .

cn-os 0 (DC II HL 007 f M . t r lp) ... ......•••••

l>M
l>M

l>M
l>M
l>M

28. --
34. --

82. - ­
82. _.

47. -_

TERM S OF DE LIVERY and BANK ACCOUNTS

All prlc u Ire Iltvpn In Wt' lit Gt' r ml n M....ks . The prlct" do not conta in po. 1 and p.cklnll lor
which an "li l r' (I1....1lt' will be ml dt': • • . . . . . . . . . . . . . . . . . . . . . . .• OM 3. - ­
The prlct" do oot Include any cUlto m. dut y where avpllcabl l' . All . upplle. hu lnll I va lue of
over OM 80. · - (or lell when r equ t' lItedj will bt' dlapll tched per rer illtered mail and chllrllt'd
With : ., ••• .• .•..••.••••• , •••• , ••• ... . ... . .. .. .••.• ,. OM 1. - -
Eq\lIVlIf'nt a f'm lc und\lc tor type. wil l be . uppll ed II or lj(lna l typell I re nut I Vl ll l blt' . Onl y flnt
c1u . compo nf'ntl Ire u' ..d. St'm lco nwctorl, qu.rll cry.lll. and c ry. 111 IIIter. c.nnu t be ex­
cha"tfl'd. II I. nol polilbl.. for u. tu dl ' patch or dl' n per C. O. O. All o rdto n . hOllld be made
cuh-w lt h- o rdt' r Incl \ldlllll lhlI toxt n chr".. for pua t '00 packlnll. reC1. le red m. lI, e tc. A Ir an.fer
to one of ou r .ccwntll or ViI ou r r to pr t'lt'nt. ll v.. I• • 11I0 polllbit' . Any It ..m. (.uch • • h.nd­
bookI) whlch Incl udt' po.1 In d pac k11\i JrP co r r t'l pond1na:1y .nnot.ted.

VERLAG UKW -B ER ICHTE. Hana J . OORLUS o HO. 0 -8520 ERLANOEN . Ole lwHn r St r ..... n
Ttolt'phont' : (09 131) 333 U

B.nk Acc r.am tll: Ot'utllcht' Bank Er l ' llIil en No. 4711 325 - Pulltllcht"Ckkonlu Nlirnber il No . 30 4~ 5
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THE NEW J ·BEAM

MOONBOUNCERS
Intro ducing the new generation of l -Beem MOONBOUNCEA antennas. The ccccere­
ucn between J-BEAM and VHF COMMUNICATIONS has now led to the introduc tion
of 8 completely new range of the versenle MOONBOUNCER antennas. These on­
ter mee have been developed according to the very latest technologies. This has re­
duced the length of the 10 element crceeee Yagl. for mstence. from 492 m to 3.65
Without any reduction of the per formance whatsoever. The quah ty of the new range
has also been Improved considerably and is now Virtually of full pro fsulona[ eten­
dard . EspeCially non-corrosive aluminium is used throughout , With cos t alurmmum
mounts for the elemen ts. and 8 heavy-galvanized etee! mast clamp, Allin all , an en­
tenna that Will nol rot away and fall down every few year s. bul an antenna thai Is
ccne truc ted for a long hfe.

All of the MOONBOUNCER antennas can be either connected for cncuter pcrenee­
non at the ante nna wi th one feeder to the shack, or If two feeders are fed down to
the shack, It Is pcesible to selec t ver tical, hor izontal, as well all crockwree and anti .
clockwtee CIrcular corenzeucn.

Circular polarisation ill most certain ly the pcteneencn of the future . The advan tage s
of Ihlll form of pctarteencn were dlscuslled in a recent article by G 3 N O/OJ 0 60
In VH F COMMUNICATIONS, The po88lbdlty of SWitching to any required polanaetton
to find the momentary most favourab le polarisation Is a great advantaga of the
MOONBOUNCE antennae .

The follOWing uv ee types are available, which can be stacked and bayed to form
arrays SUitab le for extreme OX mode . euch all MS and EME:

Type

5XYt2 m
8XY/2 m

10XY/2 m

Elemen ts

2> 5
2 , 8
2 x 10

tetr. Gain (dipole)

11 dB(88d6)
122dB(10,OdB)
15 2 dB (130dB)

Her . Beemwrdtn Bom length

45· 1,672m
40· 2.600 m
33' 3650 m



CRYSTAL fiLTERS • flLTIR CRYSTALS • OSCILLAIOR CRYSTALS

SYNONYMOUS for QUALITY Ind AOVANCEO TECHNOLOGY
PRECISION QUARTZ CRYSIALS. ULTRASONIC CRYSIAlS.

PIEZO·ElECIRIC PRESSURE TRANSDUCERS

Lil ted II our well -known .er'", 01

9 MHz crystal fil ters
for SS B, AM, FM
and CW applications.

In order 10 . impll fy maldl lflg. the
Input lind output of ttle l iiter. com­
p, l, . tuned d lHere nUa l Ir,",for.
mer. wil h g. I... . nrc connection to
the elling ,

F,ltl' Type XF·9A XF.9B xF.9C XF.9D XF.!lE: " .....
Ap pliullon SSB. 55. AM AM f M OW

Trlnlm,l

N\llI'l t>., of Filter Cry."I, s • • • • •
B.ndwldth (&dB do wn) 25kHz 2 " kHz 3 75 kHl SO kHz 120 kHz 05 kHz

p... blnd Ripple < , dB < 2 ee < 2 dB < 2 ee < 2 dB < , ee
Inllrtlon LOll < 3 dB < 3S ee < 3S ee < 3,5 dB < 3 ee < 5 dB

Inpu t-Ou lput Z, ""'" ""'" ""' " ""'" "00 " ""' "ferm ln, lIon C, ., ,F ., , F ., , F ., ,F ., , F ., ,F

(6SOdBJ I,7
11660

dB)1 8 (6 6O( 8) 1 8 (6 6OdB)' (660clB) , (6 "Od8)2 S
Shnll Fletar -

(6 IlOdBI2 2 (6 8Od8)2 2 (680d8)2 (680 dBJ2 (!l80 dB)...

Uiumill All, nu_Uon > 45 dB > 100 dB > 100 dB > 100 dB > 90 dB > go dB

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
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