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Matjal Vidmar. YU 3 UMV

A Digital Storage and Scan Converter
for Weather Satellite Images

Part I: Electronic Module

Thl••,.,Ictl comprl'I' thrll pe rt In which
Ihrl l Indlvldu.1 PC-bo.rd moduli' wilt bl
dl,crl~d In dlt.ll: Ellclronic bo.rd VU 3
UMV 001, . torlgl bo.rd VU 3 UMV 002 , .nd
.ynthllic-e:olour bolrd YU 3 UMV003 , If .yn.
thltlc colour••rl no t rl qu lrld, th l flr.t twe
bolrd••rl luWcllnl 10 provide you with I
vldeo-wllthlr IItlline Iml gl on Ihl Krlln
of the monllor.hln provktld with Ihl2 ." kHz
.ube.mer atgnal (fOf" Inst. ncl lrom moduli
DC 3 NT 003 ). Thll lmege can be hom one of
thl geo.l.tlonary ..tlllltll such ., METEO­
SAT, Of" Irom OM of the pol.r-orbitlng
.I.ther 111111111' of lhe NOAA Ind METEOR
..Mel. Thl. In lum onty dlpend. on the
I.tenl ollhe RF·SY'llm uNd. AII,t'l1 , .Iop,
.nd ,ynchonlzlng lunctlon. IOf the vlrlou.
1I1I11Itl. Irl Clrried out lutOfNlIIe-lIy .

The .ynlhlUc-eolour moduli COnVl111 Ihl
grly IIVII. Inlo Ippropri.11 coloUrl, which
. rl thln li d to e n oKUlllo r Ih.t il mod ul.tl d
wllh Ihil Iy nlhlllc-coiour Ilgnll . This c.n
thin bl vllwld o n I co nvlntlonll colour TV­
rl cl lver tuned to a l ulla bll VHF-ch lnne l.

JUII IllIr thil Irticle WI' completed, Ind rlady
lot prlnt.ng. dlSCuuiOn. werl made between the
luIhoi' arw;l lOeten . whiCh lid 10 • lurther
d~nl 01Ihi. dtgelaklorlge module . Thl'
r....,ltld .nlhe u..ol&4 k memonnwhiCh .11Ow
the IPItl&l rHOlu\lon Of lhe moduli 10 be

,..

Increased by lour Irom the original 128 )( 128to
258 line., 256 im.ge poinl. (p'-ell), and 64 grey
level. , SinClthe r.wriling Of thil article would
delay Ihl descrlpllOn 01 thi. mterelling moduli
too lOng, and .inel ml described electronic:
moduli i. nol . "eclld by thil lne r. aHl 01 reeo­
lutlOn, WI nave decided to bnng this artICleIn II.
onglna' form .nd 10d,ICUU the Ilight chaOQll
tnal mull be made In Part 2 Of IntllrtlClI. Plrt 2
......" now cMKrlbl lhe dogillf 1I0f"1QI moduli
naving t". hoghe!' rftOiutlOO.

P1u.., 00 not be conll,lHCl wMn rllerencfl .re
made 10I". Old128 )( 128 S1cng1 modu'l

INTRODUCTION

AI Ilow-scan TV sysllm. h..... Ofll main d,s­
Idvlntage: ThetranlmlUion lime 0' an Image i.
ler longer Ihln lhe lIor.gl time 01 the hum.n
lye. Thi. meanl thll llow-SCln Imagel cannol
be v..wed on I conVln tiOnal cathode-ray tube .
and thlt lOme rem 01 1I0rag. is req uired In
order to view the Image Inlormatlon on the
ecr..n. In Ihe p.'I, various 'yllem, have been
devetopld lor 11'111: Special Iong-perlislancl
M)I. tor radar .nd SSTV, .. well II a large
nl,lmberof Ilectro-chemlCal methods lor provld­
'ng lacs.mlle Images The princlploe 01 dlQ'lIIl
"ot. 1IItU, 01cour.., known b\ll wasnot uMd
In pr.etce due 10 the "rOl .mount 01 Storlge
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required lor each Image . Fortunalely, the pr ice
01 dig ital MQS . torage circ ui t. hal decreased
con tinuously. end I'leWtypes af. beco ming avail·
able with higher capacity ana benef usability.
Thl' meanS lha l digi tal . torage modules cannot
only be fe_hzed professiOnally. but now re­
presenl lhe moet lavtlrable method 01displaying
l uch Images lor radio amateurs .

The amount 01 Ilorage requi red I. dependent
bo th on the spelrel ,elOluhon (number of lin•• "
the number 01 image poin ts " plll , I." per line)
and also on the radiometric resolu tion (number
01grey levels), Practical considera tions Iimil the
spa tial resolution to values between 128 lin" )I

128 pixels (18 It I torage) and 512 IInel " 512
pixels (256 It storage) , Lower relOlulion Iystems
Ihan With a 16 k Itorage woutd net be less
.xpensive due to the eXlensive con lro l erec­
tronics required, Larger syslems having more
than 256 k memory would not p'Oduce apprec I­
ably beue r ,esults on conventIOnal TV·tubes
althOugh they Would be much mora .xpensiv.

On lhe other hand, the choice 01tne numbef o!
grey levels (radiom elriC resolution) is not as
stralgh tlorward, Usuelly, 16 grey leve.s (includ·
Ing black and whll.) are chosen lor Iow-cOI'
I yltems and th'l corr.sponds 10 lour bi ts 01
m.mory per pixel. Prac liCat .xpe'im.nts havi
ebcwn. however , thaI the radiome1rlCr.solullon
Is 'ar more Imporlan t Ihan spatial ' . solution
when rec. ivlng 181ellll. imag.s, It hal been

found that Images are stili usabla wllh a spatial
resolUllon of only 64 pixels" 64 lines (lass than
onltenlh 01the original resolution), howevar, at
least 64 grey l.....ls (6 bits 01 memory per plx.l)
are required for an inlra·red (IR) image to reduce
the quanbSlzallon ertects to a lola rabl. lav.l.

The scan conver ter to be described In thISarticle
has a resolution 01128 pixels" ' 2e lines l< 64
grey levels , provided by a 16 k " 6 bIt memory
As can be see" in the block d iagram given In
Figure 1, the ctrcuu " divided Into two lunc tional
mOdules accommodated on IWO laparate pc;.
boards . Modu le YU 3 UM V OOt is prOVided wilh
the APT (or WEFAX) signal (modula ted 2,4 kHz
l ubearrier) arn;l conv.rts it Inlo • digital lormat
I Ullsble to be written Into the digital memory. In
addition 10thiS, mOdule 001 also decodes eu Ihe
lynchroniZlng Inlormatlon 01 the APTrwEFAX
tormet. and con tains the operating voltage
lupply lor the WhOle digital stOl"age.

Module YU 3 UMV 002 il provided Wi th all
Ilgnall generated In module 001, but is also
des igned to accePl the output Of a Irame syn.
ch' onizer lor recepuon 01 high-resolutIon (HR)­
d igital images (" HRPT"), which are also trans­
milled by METEOSAT and NOAA Module 002
also possesses a IIn.buller memory (128 " 6
bit). a main Irame memory (18 It " 8 bit) . a TV
lynch . generator, driver c irCUIt l lor the memo­
riel. and a D/A converter, The oulput 01mOdule
002 II an analog, video Signal compenble 10
CCtR (320 lines per Irame), which can be dlraclly
led 10 a convent ional video monItor ,

'"
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Fig. 2: S ioek dl.g r. m 01II.., el ,e ull' on PC·bo.,d YU3 UMV001

A third , smaller PC·board YU 3 UMV 003 con­
verts lhe grey levels into variable synthet ic
colou,s. ThIS l ignal is lhen 'ed 10 a PAL moou ­
tetcr so that the weather satellite images can be
viewed in synthet iCcolour on a 'ree channel 0' a
conventional colour TV·,eceiver. This module i'
1'10 1 absolutely necessary , bul orm Is able 10 use
the lac ililies of 'ynthehc-colour, at lillie Ixtra
cost and you will be amazed at the ettecr this hae
on your visitors!

1-
ELECTRONIC BOARD YU 3 UMV 001

video signal, and reset the ltne-frequen cy
divider. It ispossible lor the imageto be manually
synChronized II eeee ci rcuits are not able to
recover lhe synchrOnizing pulses from the slgnEl l
due to a poor signal·ta-noise ratio.

The power supply procures all lhe required
positive and negat ive supply voltages from a
single. pcemve 12.6 V external supply (negative
ground ), which need not be stabilized, This
means that the unil is portable, and can be
driven, to' Instance, 'rom a car battery . Module
001 aiso inciudels 1 MHz clock oscl!!elo" which
is used 10 drive the tv-ev-en. generator on
module 002 .

The block diagram of this module II shown In
Figu r. 2. The APT WEFAX aignal is 'irsUy
'ilte,ed in a bandpass litter and demodulated.
The analog . video signal Is sampled end eon.
verted in an 8 bit A1D-converter. Only 8 ene are
required, WhiCh ere then converted inlOa serial
format. Synchronlza lion is obtained Irom the
2.4 kHz APTiWEFAX lubcerrier and ell clock
signals are obtained Irom e PLl, which is Iyn·
cnrcenee to the 2.4 kHz subcarrie r. This is
lollowed by a chain 01 dividers . Additionat ctr­
cuils provide Ihe init ial synchronization (Init ial
phasing) 0' the Image. These circui ts recognize
lhe synchronizing sequences present In the

"6

1.1.
Circuit Descript ion

In order to describe the complex circuil mo,e
ea.ily. it is 10 be divided 11'110 six parts . Each part
correspond. toone block In Figure 2. All externsl
connection poinls 10' Input and output .ignals,
potenhomelefl , switches, etc., are designated
with PI. 1., fOf module 001. Arrows are given
where Interconnections are made on the PC·
board.
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1.1.1. Filter lind Oemodulator

Ttla line r li nd demodulator blOCk I, snown In
Flgur. 3 Tna I~el potentiOmeter R 101 I,
accommodated on th. front panel. and I.follow·
ed by II bIIndpau hnar lor lilt APTIWEFAX
SIgnal Th•• ISk::lIow«I by 'ntMCOnd .",phl..r01
,he lM 324, WfllCh drlYft the AM-<temodul. tor
eqUipped .'th 0 101 and 0 102. ,,..., 'I lhen
1oI~by • IOwJ)UI flIta' lor lhe vlCl-o ''0111I1

TM CirculI wa. dnigMCl to accept the APT.
Slgnall provided by • typical FM (I.modula tor
(TBA 120 or "mllar). Sinee the APT Itgnal only
contalnll UMlullnlonnal1Oll t>etwM" 800 Hz and

4000 Hz. the SIN 'allO can ~ tonllOef'aDIy
Hnptov-d by ' l/leong QUIOUl-ol'~ not.. tll .g
1t"1 it alrlNdy madti Il"I module DC 3 NT 0031
SIne. U'It FM' modula lorl on bOIirO tnll "'''lftes
00 no! tmploy pt..mphUl', 1h41 demodul&led
SIN wIll dat.nora'e .,1./'1 the lQuar. 01 tn.
modulatIOnfrequency. Thl' rntanl lhll l 11 IIIPfIrt ..
cul.rly ImponlntlO lin., ou t 1'\01" componanll
above 4 kHz .nO 10 UM I good. IOwp... lll' a r in
conjunction w'lh an Oper, Honal ampli l ier. Th.
rlll.r lng below 800 Hz I. Ie.. demllnding. and I'
I. on ly nec . . ..ry 10 a fliclanlly l uppre .. any
50 Hz powar-hnl IreqUl ncy Inllrflrlnca, a nd
Ihll can be obtalnt<! by cOHecl Hlectlon ol tha
coupling capacllort.

The Nc:Ond operatlONll amp61l drrYH tna AM·
demodulator _ aluM-way 'ecllll E_pen merlll
have IhOwn Ihalll'lnol necfl&.Iry 10hayti a very

good bllance 01the de mod ulator, al'ld ' Il mple
InYertar il IIlll llctory (third OpAmp). In I ddilion
10 Ihl req ulrt<! video lignll, I YIl)' I,rong com.
ponent II twlCI the lubelr~, Ireque ncy
(. 8 kHz) il p,...nllt tna OUlpul 01Ina 'ecl,I,,,,
Th'l thOUld not: be It<! to Ina Mmp"lnd-hold
evecn, and II therllore M ... t<! 0U1 .n an actlVI
lOwPIu M ... u*,ng tna IOunh operlllOftli ampl..
I,..

Tflm~R 102 .1 prcMOed 10adJulllna DC4evei
01lhe yi()eo Itgnll Th'l lilowItha black yalut 01
tl'll!llmllgeto belhllted to Ihe commenclmenl of
tna tran,llr cu~ 01 Ihe AID c:ortverter 10 thll
tna aV1l1abII grey lear. II uNd kltna lui .

1.1.2. The 2.4 kHz Synchonlzlng Chain

Fig ure. showItna 2 • kHz lynchQl"llzlng tn..n.
whICh comprl", a two-staoe. narrow-band 2 .
kHz lilte, Ind I PLL<trCuit with IUbsequent
divider thll general.. all reqUired lrequlnciel
lor thl cloCk genlrllor. which arl .11 ph. ...
lOCked to the . ube lffle, Signa l C·MOS Inye rte,.
arl used II acHye co mponl nt. In thl 2 .• kHz
hiler since they haye a I mOOlh, wa ll dehned
.ymme trlClI II m'lIng cha rlc 'enllic. Thil il not
trUI lor .11 conventional. operallonal ampl,l.e,..
whiCh .re lubJetl to "Iur.lion. ,inglng .
unbaJ.nc:ld limiting . and IImllar probleml whln
operlted With high-lev« Slgnatl Tna gIVen
c",cullal~ wtdat~ranc:H 01bolh IICttveand
pusIYe COtnporlerlll 01 the hlter. and Ina high

'.7
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Input Impedance 01the C-MOS inverters allows
a wide choice of RInd C values. It is only
lmpcrtant Ihlt G-MOSgatesofthe A orUS series
are used, since the S series has 100 high a non.
compensated gain, and usually oscillates In
feedblck CirCuils.

The output 01 the litter Is capaclUvelycoupled to
the sell·blassing Input 01 the well-known PLL
circuit CD 4046. Us Input has an Internal etee
vOllage generator . Phlse comparator I (e~clu·

slve or gate) Is used, , Ince some Input pulses
mighl be miasing due 10 noise and/or deep
modulation of the 2.4 kHz subcarrier . The VCO
osclilltes nominally I t 38.4 kHz, which Is 16
limes the suocerner reference IreQuency. Two
components require mentioning: The 66 kOhm
resistor at pin 12 Is not reatly necessary lor
operation, bulensur8s a good commencement­
ct-cecureucn lor the VCO under any switch-on
conditions. Wide lolerances are allowed 'or lhe
VCO-portion of the CO 4046, and it mlY be
necessary 10 modily the value 01 the VCO capa­
citor between connections 6 and 7.

The VCO IreQuency Is divided by 16 In the CD
4024 binary counter . Frequencies 01 19,2 kHz,
9.6 kHz, 4,6 kHz, and 2.4 kHz are creeent et Ihe
OUlputs0' the CD 4024, These frequencies drIve
the ctock generator via a selector switch Onthe
wont panel , and result In Ihe pl~81 sampBngIr.
Quency when divided by 8,

,..

The cncice 01 lhe sampling frllQuency is not
trivial, and several teeters have 10 be con­
sldered. The dala rate of an APT-lignal Is
appro~lmetely 3200 wordS per second. Since
lhislsllmiled by lhe trenamreetcnchannel band­
width, It II no use having a higher sampling fre­
auency . Furthermore, the sampling 'reQuancy
must also be adapted to the size and format of
lhe Irame memory eveneere. Since tha eveneere
memory (128 )( 128pixels) Is much smalllr than
the APT Image 'Ormat (800 )( 800 pl~els) , It
should ba pollible to display the complete
Image at reduced reeorouon, or to use various
enlargemenls or zoomed seclions 01 the Image
at higher reeciutrcn. Or even original spatial
resolution , This Is pOSlibleDychanging the pi~el

sampling Irequency,

In theory , there Is no relationship between the
l ampllng IreQuency and the APTIWEFAX sue­
carrier frequency . In prectlce , however, lhe
rel lduat euecemer IreQuency or its harmOnics
heve to be IlIlered Out carelully from the video
slgnel. It these components reach the sample·
and-hold circuit, lhey will helerodyne wilh lhe
sampling IreQuency (or lIs harmonics) and will
ba visible 81vertical bars In the Image, (diagonal
bars. If the two IreQuencles do not have a con.
Slant phase relationship 10one another) . In the
case 01a 18k (128 • 128)memory, It II possible
10select 2400 Hz or subharmonlcs as sampling
IreQuency. Since no heterodyne products



eecept a DC-eomponenl will be produced below
the sampling IrequetlCy, lar less IIlterlng ol lhe
video signal witt be required, However. II II
Importanllh81lhe ..mphng Irequency ia phas.
locked to Ihe subearrier frequency. Pha_
locking of Ihe sampling Irequency to the aub­
carrier lrequency also resullS In other seven­
lages: It provides an exceuem lracking O! lape·
speed variallona when displaying recordltd
Images.

Table 1 gives Ihe poaalble display tormals on
selecting these ..mphng Irequencies: 2400 Hz,
1200 Hz. 600 Hz. and 300 Hz.

1.1.3 . AID Converte r en d
Clock Ge nerator

Aa can be aeen in Figu ra 5. I C·MOS lrans­
mIllion gale (1105)Is used as sampling SWllch .
The mput Impedance 01 the AID converter
ACC 0804 (Nallonal Semiconductor) Is sul!i·
cienlly high so tnet no additional ampli lier is
required for lhe holding funCllOn (100 nF cepe­
Cllor). The 680 Ohm reSlalor from pin lil (V,.,) to
ground delines the dynamic ranga Of the AID
converter from 0 V to approKimately 2 V. The
Ace 0804 has an Inlernal clock oscillator
(Schmill-l figger gale) which la prOVIded Wl lh

Wealher ..lellile METEOSAT NOAA
received APT APT

240 lines p. m. 120 lines p. m.

image formil
METEQSAT/METEOR NOAA

selector

, 4 , 4

resolution , 2 , 2
seleclor
" zoom" x t "

- - - K0,5 (VIS + IR)

IK llrna1sync. with 2400 Hz necnsary

Weather aateliite METEOR METEOR '
receiVed 240 lines 240 lines

per minute per minUle

Image tormal
METEOSAT/METEOR METEOSATIMETEOReetectcr

, 4 - - -
resolution , 2 "selector
" zoom" , I , 2

- -- , 1

.
I ••
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elllernal componentl connected to pins t9 and
4. and R t06 II aligned 10 800 kHz. A clock tr.
quency 01800 kHz provklel a converllon lime 01
approximately 100 ~I. The conversion Is Ilarted
al lhe leading edge ol tha converslon-command
signal (lee Figura 9). Whan conv erSion Is corn.
pleted. tne data I. translerrad to tha output
Slorage 01the AOC 0804. An 8·input NAND gate
detee ts the over.range, which Is displayed by a
LEOon Ihelront panel. Thll lnd icalor il very use­
lul lor adlUlllng Ihe lignal level at the inpul 01the
video demodulator correctly. The approprlale
pctentcmeter IS adJulled correclly when the
LEO JustItartl blinking. WhiCh indlcalellhat the
dynamic range 0111'1. AID converter i. being IUlly
utilized, wilhoulexcesaive clipping .

The para llel dala al lhe oulpuls or the ADC 0804
are ser ialized in th. muil iplexer (I 108) where lhe
two lowesl·valency bils are suppressed . The
radiometric resolutiOn 016 bll' ..... 64 grey levels
I. dertermined 8111'111 point.

The multiplex.r CD 405t II driven by the divider
CD 4024 (1109).and convertl the parallel data in·
10 terial term. being led to pin 3 01one 01 the
buNer ampli lier•. Irom whe re tney are red via
PI 113 to module YU 3 UMY 002 lor I lorage.

The cloc k generalor alao Includes a decoder lO­
gic 10 gener ate the conve reon command and
pixel clock. Finally, the cperanon 01 the buller
ampliliers ,houid be detcrlbed Ihrough which all
outpu t Signal, Irom modu le 001 are led: Senal
da la, coherem bll-Clock, plxeklock, and lin.
clock (see Figure n The gales wllh three
possible output lIales (lri'lla te gatel) are nor·
matty SWitched on when the .nable inpul Pt 116
is grounded: II. hOwever, PI "5 15 connected 10
+ 5 Y, lhis Will d,aable lhe lrillate bullers 50 Ihat
Ilgnals trern another ecurc•. luch al the Irame
,ynchronlzer shown In Figu r. I , can be red 10
mod ule 002 .

The line sampling clock il derived trcm the pixel
sampling clock. II is Important h.re to know thaI
the line samp ling clock Is only equ al to Iha image
linelrequency when lha maximum geomelrlcal
resol utkm ia to be relalned. II an image IS 10be
displayed at reduced r.soluhon,m it is 1'101only
necessary to reduce the plxelllmpling clock to
lower the horizontal reaolutlon, bul it I, also

nee....ry 10 reduca the line .ampling clock to
lower Iha veneer resoluliOn In ordar to avoid a
levera, geometrical dillortiOn , For axample, il
the Image Is to be dISplayed al "4 01 the original
resolution (nea rly the whole Image In the ceee 01
a 128 • 128 memory), than lhe pln l .ampllng
rate should be lowered 10 "4 ol lhe ma ximum
lampling rate, and only every lourl h line 01 lhe
image lhould be written Into Ihe m. mory. This
meanllhat the rallo between Ihe pi.elumpl!ng
Irequency and lhe Iina . sampling frequency
remains constanllor a I I ~ ed image lormat and
memory lize . In the case 01a128~ 128 memory,
displayed on a TV·screen hav,"o a 4:3 I.peet
ratio , the ratio belween tha two .ampllng Ir.
Quenciesl. 600 lor geoatalionery satelUtes auch
as METEOSAT and both METEOR atendards,
and 1200 lor NOAA saleilites.

A hal l and a Quarter 01 the plxet sampling Ir.
Quency are available at lhe outpUll 01 divider
I 109 (pln 6 andpin5). A furtherd~l.ion byJOO is
performed by the hne clock dIVIder (I 118 and
I 119 in Figu re 7) whiCh prOVides the requi red
,atlOS 01 800 or 1200 betwean the two lamphng
frequencies. Aux iliary outpUll are provided lor
olher satelhte standard., lor example for the
(very leidom aclive) METEOR IR·lranamlssions
whiCh require e reuc 01 lSO be'ween Ihe two
samp ling IreQuencies.

These auxiliary outputs are Pt 109 end PI 112.

1.1.4. Svnchron lzlng L ogic

ThelnlllallynchroniZlng logiC(see Figure Sl cal'l
operete aulomellcally by decoding Iheltarl and
stop 101'le. 01 the geoslatlonary (METEOSAn
WEFAX trans missiOn, or manually by decoding
the l ynchronlzing pulses 01METEOSAT, NOAA .
or METEOR. The 'hree PLL Ion. decoderl 01 the
LM 587 serle. ere .ligned lO300 Hz, 450 Hz , and
840 Hz. Since very high cap.Citence values
would be requIred in the output·lilter oulpuls
(pin 1) of the first !'NOdecoderl (1112 .nd 1113),
ex'ernal delay gal.s are connected 10 th. lr oul·
pull (pin 8). The 300 Hz and 4SO Hz decoders
control an RS lUpnop to lmplemel'll lhe 8ulom.lic
start'ltop tcneuc n.
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A del. yed 300 Hz pul.. con,.11 tn. 1'1Ighell­
v''-'''Cy bll (MSBj from In. AID convert" 10 lhe
rMel of the II". clock dMcl..., The Iynchron'zlng
puIMI wtwehimmedllliefy h*lw the 300 Hz II.rt
lone. synchrOt'llzalhe line dMder .utom.lIcdy

The Inleg r. led CIFeU't LM 567 ... ftIIrrow-c.nd
lone d«ocHot.!'ld 11: II not YefY IlJtt-.ble to dal«t
very .hort lone burstl luch .s lhe hot iZOftt.1
lynchronlZlng pulMl of th. NOAA and MeTE~

SAT Im. ge l (7 eye"'). Th. operallOn 01 the
840 Hz da leclor II nol v.ry r.liable Ilncl II "
.110 ..nl'Ilve 10 im. ge PI"ern. lim ilar 10 Iyn ·
chroni zlng pul..., and 10noi.., .nd il i. 10m.

11m•• nec ••••ry 10 r.pe'llha manual.ynchronj.
zing proc... Or! Ih. oth.r hand , METEOR
,,1.11,1•• wilh 120 IInl llmln. have lar longer
ly nchronl Zlng burlll (16 cycles) but. unfortun.·
,.Iy, th. freq uency ol lhlH burllt ll not'll.ctly
300 Hz 'nd a "para.. lone decodar would be
reqUired 10Obtlln ben... r..ult• .

H~,the SIN rallOlauSl,llltyverypoor'llhe
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beginnIng 01 lignal ICQUt. ,hon when receiving
polar ortl,Ilng IIIetl ll.., especillly whan Ullng

'tmple omOldlFKtlOftal'rttenna.

1.1 .5 . L1nl ClOCk Div ider

Thl line clock dMder (Flgur. 7) compr.... two
dlVidel"s The h,.I _1 d,v~y-Ihr.. (1118 and
two NANOilIl.. /1 1171) whICh i. lollowed by 1
dlvid.by·100 (1119) Tha dlvlde-by·thr.. dlvid.r
can liso be pre..t 10 dlvlda by two or by lour
u.ing twopu.hbullon. In this mannar, 1 .lightly
higher or lOw... line clock frequency can be
generalad 10 manuilly .hlrt the Image In . ilhar
eneeuen.
Tha.mount Ollhtlt I. proportionallO lhettme lh.
PUlhbu llon••ra depr'ned , The diode. al lh.
cutcut 01the by·1QO.d,vld.rCO 4518 (1 114) ar.
conn«tad'l an ANOil.I.to n.rrow Iha OIJlpul
pul... Tht. II reqUir«t tor soma Nlellil. "al'l­
d.rds, tor inll.nca 10 r«aivtt It'll METEOR IR·
images (lO Ii...,..,mln )



----"

""11"coa Ol

t>........e _ --"l\

...
· 100 "0,..
jJ

"'~''' 1, ''''1., ,..
\i '" -,

J 119
,,, ,,,., I
oe

C0 4518 '" -,
'N;.',",

I'

..
[ 11 9

C04518

•-­,~ ..
..

I 118
.. C0 4027 .. ..

,',

"

.,

..
I 118

C04027

Pt130

,~

=~~::~"·_·_'~I .,

1.1.6. Power Supply and
1 MHz Oscillator

The power supply accommodated on the PC·
board YU 3 UMV 001 (lee FIgur e 8) also
supplies lhe slabillzed voltagel lor module 002.
The nominal value lOr the 8.o:;lefT1al voltage at
PI 125 Is 12,8 V, however , the whole unit will

operate between 10 and 15.5 V 8' normal
ambient temperatures The overall current Clraln
IllntheordefoI400to450mA, Diode 0 110pro­
lecl,the ci rCUits against incorr8C1 polamy. and
the AF-choke suppresses the pYlsea from the
digital cireuitl in order to ensure thaI they ar. nOI
lad to Iha receiver via lh8 power lupply line . A
three·termlnel voll8ge regula tor l uppli8a a

YU 3 UMV
001/6

i om
I t 5 ~6

AA
"..,

'.1 ,r-o'l 129
I ·" '""~,~

T ~1
Be 213 ~ ,.f< I WlD I 122

~
L01 '" CO 4007

,,118 .......
."

0" , ,..
''''' 4' '''

o~' ' j~J 121 '>' ,.
NE 555

"" 1IN .''''' 1 ",
~ "

, ' 2V ...
P"af . 11V ",mr

. 12 6'1 ...
p"g--. ik'()' I , 1 I. ' ·~v

011) 1l" #. 222 1:" In, j 2)"

l>;lD07 t~ tlH
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votlag. of ... 5 V; it should ba mountedon a lulta·
ble haal link (or cabinet) . No insulallon ia
required since the heat sink 01 the 7805 Is
grounded . A clOCk gener' tor circuit type NE 555
I' connected 8. multlvibralor, and its output Ae­
voltaoe ia rectified in a lullwa...e rectrner in order
lo obtl ln llppro~ima,ely -8 V. The - 5 V supply
voltao. required II obtained using a simple
zaner diodeltransillor raouialor.

pc·bOard 001 ia also f<lu ipped with. 1 MHz Le·
oscinator , trom whiCh the horizontal and vert ical
TV·llequancie, on module 002 are derived
Since the formal cttne TV.llgnal generated on
module 002 does no, correspond exaclly '0
CCIR (320 lines inSlead 01312.51ines per frame),
a variable cecnetcr II preterable 10 a cryslal
OSCillator Prachcal eJlpewnentt have shOwn
Ihal IO~ TV-monilors (or modltled TV·r.cai.
vera) are mora lenlltlve to varialiOns ol lhallne
frequency (Iou of horizontal Iynchronlzation),
whereas etnere are more sensitive to uuetue­
Ilonl 01 the 'rame 'requency (inlerlerence wilh
Ihe 50 Hz power line) , This can be compenuted
lor by carelully aligning L 101.

""

1,2 ,
CONSTRUCTION

Prinled crrcun board YU 3 UMV 001 has dlmen ·
sions 0185 mm l( 190mm and II lingl&-Coated.
The ccmocoent localions are shown in Figure
10, and Flgur. 11 ahowt! a photograph 01 The
aUlhor'1 prototype.

Due to the low ~paclng 01 the hOIel on Ihe PC­
board . It il neeeuary lor the reslltorl to be
mounted vertically, and an additiOnal 7 bridges
are also reqUired:
A: Resel45 18, 4027
B: + 12 V lupply
C: - 8 V IUpply
0 : AID converter: MSB
E: GrOUnd lor4051
F: Converllon commend
G: Demodulaled video voUage.

The 30 ccnnecucn points designllecl wi,h Pt 1..
In the circuit dlagrems are connected 10
switches , puShbUllons, potentiOmeters, end
other connecllOn poinls, also on pc·board 002
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Fig. 10:
Compon,nliocalion
plln 01 the
.lollia-co. tld PC.
bo"d YU 3 UMV 001
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f ig . 11:
PrIo1Ofl.... of •
prOlotype
YUJ UUY 001

(and 003). Solder pjnl lhould be Uled here . I1II
not recommended that le'IOCklll bl uled,
III"ICI In our I.perlenel, It II llpeel.lly thl
(ctlel.p) eockltllhlol c.u.. more probllmllh.n
thl Integ rated circuit, thlmMlveI. Of coyr...
OM mull pay conslder.ble .nentlOft to In'ure
lhat U'II Integr . led cIrcuit, .nc1 brlClgll .re
Inllfted ancl connecled COfTICtIy, ancl thal good

"'"

lolder jolnll are madl. 11 11 e.tremlly dll1ieull to
lind IUCh I. ultl alterw.rd,1

II 'I not neceaury lor thil module to be
screened. howltver, the whoII d lgll.l lIor.",
.nd IeIn tonve.,er II'IOYIGI be encloHd In a
mel.1c...... I' usual In amatlUr radiOappl l­
catlonl.
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1.3.
Components lor YU 3 UMV 001

ADC 08Q4
BC 213. BC 415
CO 4007
CO 4011
CO 4024
CO 4027
CO 4046
CO 4051
CO 4069 US
CO 4503
C04518
LM 324
NE 555. lM 555
NE 567.lM 567
SN 7430 N

Nanoner Semiconductor
PNP AF·transistor
CMOS IC jvark!us menutect.)
CMOS IC (various menutect.)
CMOS IC jvark!us manulact.)
CMOS IC (varklus manulact.)
CMOS IC (venous manulact.)
CMOS IC (vencue manulact.)
C·MOS IC (various manutect]
C-MOS IC (various manulact.)
C·MOS IC (various manulact.)
Quadruple OpAmp
Clock generator circuit
Tone decoder
8·NAND, TTL

1 0<.
, 0<.
2 pcs .
4 pee.
2 pcs .
, 0<.
, 0<.
, 0<.
, 0<.

'0<
, 0<.
, 0<.
, 0<.
3 pee.
, 0<.

All these integrated cirCUits are in a dual·in·line case!

7805 5 V stabilizer 1 pc .
C5V8 Zener diode, approx. 200 mW 1 pc.
LED Type and colour as required 1 cc .
1 N 4007 Rectilier diode 1 cc .
1 N 4148. 1 N 4151 SwitChing diode 9 cce.
Six·hole ferrite core (Philips) 1 cc .
Variable Inductance, approx. 90 JiH, dimensions 10 l( 10 1 pc .
or Neosld type 5960 (black/red/red) tor which new holes must be drlUed!

The three 220 JiF capacitors are aluminium
electrolytics lor 25 V, with a spacing of max.
27.5 mm.

The other 13 polarized capacilors are tantalum
electrolytlcs. The non·polarlzed capacitors lor a
spacing 017,5 mm or 5 mm are plastic tcil capa·
cncra . Ceramic disk capacitors having a tow
temperature coetliclent can be used lor lhe
B2 pF and 560 pF types, Ills only necessary lor
ceramic capacilori to be used 'or the 22 nF
bypass capacitors.

Since all resistors are mounted vertically,
various sizes are suitable. The nine trimmer
potantiometere have a spacing 01 1015 mm.

1.4 ,
Connecting and Preparlng the
Electronic Board

Firstly check the three voltages generated on the
PC·board. after which the three oscillators
(3B,4 kHz, BOO kHz , and 1000 kHz) should be
aligned 10Ihelr nominal freQuencies . Alter this, it
is possible lor the three tone decoders to ba
aligned to 450 Hz, 300 Hz, or 840 Hz. This can be
carried out by measuring the lree-runnlng Ire·
quency with the aid of an ludlo frequency
counter. or by driving them one after another
using an exactly calibrated audio generator and
observing the Iocklng·ln process at pin B.

207



Tlli. cln be ClrrMt<l out loll ing !he IIw I lgnl'l
'rom METEOSATwll..-athlltlrtlnd Itop lone.
Ira rlpelt~ apprgx imltaly ItY8ry 4 minutn
(1M VHF COMMUNICATIONS), How.-..lr . thl
840 Hz lona burl! trln.mllled by NOAA i. "'Iry
Ihort. Ind Iiternlt.. ....ry rlpidly with thl
1040 Hz burst whiCh munl thll trill tona
decoder can only be I hgned WIth tne lid 01
tnUSunng equ pment

TM ClrcU,t 0' the a l-etroniC board hll bMn
.xpliined ••ten .....ety 10 that on can Clrry Out a
Ilrge number 01 mel.urament. Ind Checkl on
tha circUit biNd on thl.. dlscrlpt lonl. eeeeee-

ing 10one 'l own .xperJet'\cl, Ind tha amount 01
mliluring equipment 1"'llIlbIe, II no compo.
nent or IOIderlng ..-rors II'I pr...n!. it il
pc»llbla lor thil board 10be connected directly
to moduli 002 11111' carrying Out tha pr....iou.,y
manlioned Idjullmam., Ind to Clrry oUI Ihe
' ,nll Illgnment during p4'lCtcal oPIrlhon . A
W'rlng plan . and alignmenl det_ II" 10 be
d..eribld logether Wllh PC-t»olIrd YU 3 UMV
002 , ThadMt:nption 01 moduli 001 .. now 10be
compllt~With Illble lhOwing the reilloonihip
01 the .Iignmenl component• .

Component
number Function Notal

A 101

A 102

A 103, A 104

A 105

" '06
A 107

" 108

" '09
A 110

L101

SubCamer leY"
el" 01 the gray 1I.,rca..

Canl ... Ireq ....ncy 01thl 24 kHz-litlar

PLL-c.nt.r Irequ.ncy: 38.4 kHz

800 kHz Otcill.tor in ADC0804

Oriv. level lor tone decoder

450 Hz tone dIeodIr

300 Hz tona decodar

840 Hz lone dlCOdIr

1000 kHz

10mI• . It 1103114

1102/10; appro. , 1.5 V

1107/19' 800 kHz (hlQn..iml*J )

Align for lICura lOck-ltl

mulUl'ld It Pin !

ma.lurld II pin!

ma..ured It ptn 5

1122112:1000 kHz

Edlton.1 NOla;
At menllOl"*:l In lhe lnll'OdUCII(ln, the apa.lIal
f'IIOluliOn of ItIts dlQllaJ.llorage module WU
IncrH Nd from 128 )( 128 10 256 )( 256 , Onty I
lew rnoclillCahonl ara tequir~ 10lhe alactrgniC

bOIird YU 3 UMV 001. Ind thIM ... be e ...
cuMl<l In Plrt 2 of thil art ICle, W1'IiCll wiI now
d.scrlDtl thl dlgttal lIorl ge With IP'II Illgner
fHC)/ullon .
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A 6 em Transmitter for FM and SSB

In order to co nt ribute to th e " pile-up" on
th e 6 cm band , mentioned by DO 0 ut In
Ed it ion 2 82 (1), the autho r Is to descr ibe a
match ing transmitter l or the described re­
ceive co nvert er.

1.
DESCRIPT ION

Firstly, the author modllied the receive cower-

ter described in (1) to make an FM·l ransmllter
(see Figure 1). The emcrencv 01 the veractor
diode was improve d by providing an idler err­
CUlt, and an additional matching screw. Three
further compensation screws were provided
between hiler and Ncononector (FIg ure 2), 10
optimize me matching 01the waveguide uansr­
ton. A screw was also provided lor ccmpense ­
tlng the output coupling pin, but was not requl·
reo in practice. The wavegUide Iransition is
!Ianged on: II can be excheoceo lor a diode
probe (1N21) lor measuring purposes .
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Flg ,2: Thl Kfl. 10' tht ....,.elo' dioo.. thl rill., pin. , .nd Ihl Oulpu l eom lWn..l lng ICtI. un bot"In
Ofl lht to. I' tJdoI0 1 thl mu li lptlt' 1,.nlm"l.f.

It was lound dunng me subsequenl commum­
ca tion experimen ts in FM to a lixed steuco
ove r a path ot 35 km thaI the readabili ty was
not sulllclenlly good due 10 Ihe low Ileld­
strength (15 dB) . This led 10the constructce 01
an SSB tranermner (Figur . 3) This version is
also based on me receive conve rter. The
receive mixer diode is replaced by a Slorage
verecrcr. and IhOse modil'C8bons Ihal were
made 10 the FM-Iransmltler were added The
verectcr diode ISprovided with the required lo­
cal cscnetcr trequency via tne matching nat­
work shOwn In Figure 4 The subS9Quentlllter
ensures sumcrent Selectivity ,The filtered ceea­
letcr Signal IS led to the mIxer dIOde. The 14 4

MHz SSB signal is led to the meer diode via a
further matching netwo,k (Figure 5) The reo
qut,&d signal is passed lhrough a hlter as oee-

cnbec in (2) 10 the outpul coupling connector
(waveguide trans.non). conoeneetce screws
are again prcvoeo tor optimum matching , It
was poSSible USing thIStransmlller to operate
two- way SSB communicallon.

2.
CONSTRUCTION

The waw:lgulda can ee made Irom 0,8 mm 10
1.0 mm brass prate. The inner dimenSions are
34 ,8 mm x 158 mm. The nuls lor me M5 0r M6
lumng screws and compensation screws, as
well as Ihe N-conneclor(sing1e·hole mounllng)
are solde red into place . II BXY ... types are 10
be used as verectcr or mixer diode, Ihe mount
descllbed in (1) should be used . When'using

OJ ,,, O""!'N

voroctor
DF5DZ

.,.. ..
.. Ie....

I " II

..­-.
Fig . 3: Th. 55B ,,.n, ml" ., tin boteOmblntd " 0 1'1'1 modlliid modul..

dl Krlb<tdin VHF COMMUN'CATIONS
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jew-cost diodes (case Similar to 1N2 1), the va­
lues given In the constructional diagram
(Figure 6) a'e valid.

The matching neIWQrks are made on PC­
board material and are soldered to the Side 01
the com ple ted waveguide (Figure 7)
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Fig . 7:
The Ir."......" c-.rt, r 1'4/5760 MHl in • w. ..-vuI6e conll lIur.llon Wllh1"- m.teh lng M lwork,
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3.
ALIGNMENT

Flrsl ly. leed an OSCIlla lor power Of310 " W al
1123 2 MHz VIa lhe male no network 10 the
varaetor dlO<le The inpul CJrC\JI1S are .IIhgned
lor ma xImum current on a mA·meter connec·
led befWeen I.SfpOInI MP 1 and grOUnd In ad·
()Ilton 10 Ihls. a SUi table rellectometer shOuld
be eonnected befWeen Irequency muillpitel"
and ote:llIator In order 10 allOw alignment 10 ce­
lain an op timum stanchng wave ratiO

5ubsequen l to Ihls. the allgnmenl screw 01the
loca l OSCIllator hiler should be tuned lor maxi·
mum mixer cooe currenl. The mixer diode cur­
rent can be read oil on an mA·mel er connec­
led between tasfpomt MP 2 and ground The
InsertIOndepth 01 the M6 hiler screw amounls
to apprOximately 5 mm at 5616 MHz The
lOUrth harmc:tl"llC will be energized al a deplh of
approximately 12mm

'"

The requlr8d Irequency er subsequent 10
lhe rTn er dIOde 1$ also tuned logelt1er wI!h the
lOCal osoIIalor lrequency A dIOde probe eon·
nected 10 lhe OUtpul coupllng eonnector. or a
sullable wanmeier • are used 10 indICate lhe
SHF~tput Atl ICrews can nowbe al'Onect tor
maximum OUlput power

Aher completing the ahgnment. lt'Ie mixer dIO­
de IS teetWl lh a 144 MH z IIOnal 01approxlma·
tely 300 mW vIa lhe matetung network Finally.
the matChIng CirCUIt compriSing L 3 and C 7 IS

oPtimized 10 l hat lhe OSCIlla tor output power
on the ecce probe lalls ott ncnceaoiv. The III·
ter sere..... eneethe mixer diode IS rotated out by
1 to 2 mm and thus luned to maximum output
po.....er ct me reqUIred Signal (5760 MHzl .1I the
input power Irom Ihe OSCillator is no..... removed
Irom the Irequency mutllpher . noOIJtpulpower
shOUld be IndICated on the $ HF·probe The
same ISvalid when disconnecting lhe 144 MHz

""001
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After thiS, all CirCUits are aligned allernately lor
mecmum output power at the required Ire­
quency. The adjustment 01 the ccmceeseucn
screw, can only be made with tha aid 01a part­
ner statIOnwith S-meter or on a specttvrn ana­
Iyzar. The load reSistor 01 tha ml.er diode il al·
soaligned for best SSB modulation by mOMO­
ring the output Signal.

••MEASURED RESULTS

Both described transmi llerl were e.amlned
on a spectrum analyzer and measured ,The In­
pul power ircm the oscillator (1 123,20r 1123,5
MHz) amounted to 4 W , The FM- lransmltter
provIded an output power of 380 mW a15760
MHz with an input power 01 4 W, The SSB
transmitter provided an output power 01 40
mW using the same oscillator power togetner
with a 144 MHz signal 01300 mW The Image
reje<:lIOn amounted to - 38 dB and the sup­
pression of the local OSCIllator IreQuency was
measured to be -18 dB The microwave 010­
des used in the transmItter are se-eenee lew-

COSI diodes iA , Heidemann. DC3QS), We
. know from experience thaI the effic Iency can
be increased by USingspecial microwave ec­
deSluch as the BXY 38. or BXY 41,

A SO cm parabo lic reflector with a horn lor 5760
MHz was used as antenna. ana has a gain 01
apprO.lmately 30 dB. The partner stat ion
DC 0 DA used a 70 cm parabolic wIth combi­
ned horn lor 13 cm and 9 ern (appro• . 20dB).
The reports over a distance of 35 km. which II
a poorpath, amount to 10 dB over noise in the
SSB mode .

s.
REFEREN CES

(1) Thomas MorZinck, DO 0 or:
A Receive Converter for the 6 cm Band
VHF COMMUNICATIONS 14,
Edition 2182, Pagel 89·93

(2) Roil Heidemann, DC 3 as :
Receive M1.er for the 6 cm Band
VHF COMMUNICATIONS 12,
Edition 111960, Pages 46-50

Transverters
for 1296 MHz

ST 121161144 A:
ST 121161144 B:
ST 12116128:

2 m IF, Outpul 1 W
2 m IF, outPut 3 W

10 m IF, output 1 W

OM 611 11 .00
OM 87 5.00
OM 8!i5.00

We would like to introcluce our lecond generatIon 01 23 em trenlverte,. 'or operanon in conjunct ion
WIU' either 10 m Or2 m tranlCe lverl,

e OOuble-converlion bOth on lrenlmlt and receive wllh tne 10 m veri ,on to obla ln tne
e~tremely nigh Image and IPUrlOUI reJect,on I nd cleln spectrum

e Overall noise Ilgure 01 Il'1e receive converter typically 3,9 dB

• Tranlverters are available In 3 ver,lon,

k m:M{technik To", 0 B,ttan · Johnst•. " Postla,h '0 0·'523 Ba;o"doll
ter.: Well Germany 9t 33 { 855 ' For representallvel lee cover page 2
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Josef Fehrenbech, DJ 7 FJ

Straight-Through Mixer for 24 GHz

Mlny 01 tho l a hiving axparienn In wlda·
bind eommunlCIUon. on the 10 GHz bind ,
hive, m'yba , ollin wllhad 10 contlnualha.1
l eUvltla, to Ihl naxl hlghar Imllaur bind.
The Ilehnol ogy ulad on the 24 GHz bind II
slmlli r 10 lhll ot 100Hz, wllh I.Clptlon oltha
dlman.lon• . Tha IddUlonl1 p'lh to•• with log
Ind rlln hll bHn lound nol to ba. probt.m tn
axparimanl. m.de ovar 50 10 120 km. Tha
Ir....p.n p'lh 10•••124 GHz, I. , II I. tru.,
7.8 dB more thin .110 OHz, nownlr, Ih'l e.n

btl eompenuled lor by u.lng Intann.. 01 tha
uml . Ize . On the olhlr hlnd,thl. h.. lhl di••
.dvlnllga 01dac r...lng tnl blamwldlh.

Virtually no 24 GHzeomponants .re .vailable on
the .urplus market . nd a ,Imll. r modula to tne
10 GHz gunnpiexer manufactured by Micro­
wave Assoclal.' dOe, nct exlet. at lea" not at a
reatonable prle. . Oacm.lora ean ba hom..
made or are I vailable tor approximately
OM 300,-lromvarious manufacturera. Circula·

!'Ig . 1: Th. whol. 24 QHalransell"., compris ing Qunn osc llli lor, .trllght.lhrough ml.ar ,
I nd horn I nl, nNl,11 onl y II mm high .
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FISI·2:
eonl l fUCllOn 011l1liIl rl!9hI·lhrouSl" ml....
bolh wll h and wilhoul ma tclll"1lsc, t wl

Spac ial mixer dlod.s luch .s Ihe BAT 14 ara
SUllable. but also del8Clor d iodel Will off.r a
suHicienlly good ..nlillvlty , Tha author used the
K-band cetectcr diode MA 40277 manulactured
by Microwave Alsoclat••. Tha well·known 1N26
!. notluitable lor consctr uctlng straighHhrough
mber•. according 10 the author, due to ils con­
struction.

Th. mtxer diode should be mounled on the side
o! Ihe waveguida ,Inca the convers ion currant
would otherwl.e be too great. The current
should not be I... than 400 10 500 I4A, and not
much mor. Ihan 4 rnA.
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1.
PRINCIPLE OF OPERATION

Th.llr'~hl-lh'ooghmiK.r il installed in , wav.
gUlda type R 220 whICh il T.rminated by two
matching Ilang.s. One side of the miK.r I' ceo­
n8Cted to an oscillator with iris, and the ctner
l id. to.n anl.nna (lee Flgur. 1).

The mIK.r Is designed lor osclliaTorl having
apprOKlmaTaly 10 mW cutout cc ......r. Tha power
1011in tha transmil branch is In the order 013 dB.
The mi••r dlodel should be .pacad Awri4 Irom
tha Irll (Awg • waveguide waveleng th). Since
Awr/4 il ln the vicimty olthe edge 01th. llange. a
spacing 01 3 Awgl4 was • • Iected. II an oscilla tor
il 10 be usect without IriS. It will be neca,.ary to
changa Iha lollow ing dimenslonl: In Ihi' c....
Ih. miKar dlod. mUlt be spaced Aott/4 or Awr/4
plul .ny number of Awi2 Irom lhe Gunn dlod• .
Th. mlll.r can be equipped wllh Ihr" lun ing
ICrews (M2) lpaoad Aott/4 Irom .noth... . Tha
postllOn wllh r.specl 10 the miKer dlOd. il nol
crlbc. 1(Figura 21. The aUlnor. now.ver. did nol
UM lun ing It,..,... I ince lhey only prOVIded •
Htllll iVity Improvamenl 01approKimata'y 1dB In
hil prototypa.

Tha wavegu ide wavelenglh Awg can be calcu­
lated .1:

tOri lor Ih. K·band ar. v.ry .Kpenliv• . FOf Ihll
r.ason. • Iystem compriSIng OlClliaTOf and
slr'.ghl·thrOugtt mixer is more adVIsable lor
. mat. ur 8Pphcalions.

v
A _ wavelength In air

or 12 ,42 mm lor 24 .150 GHz

a _ Internal dimension cttne wlda Iida 01 tha
wavegu lda; with R 220. a _ 10 ,67 mm.

Thil rasulll In Awg _ 15,22 mm; Awr/4 _
3.82 mm, and 3 Awr/4 • 11.45 mm.

Th. ca.. ol lha mi.ar diod. 11 either 100 or 119
(Flgu,. 3).

FI.. , 3:
f,", dlodt ca.. typt H' 10'1111'"" wllh 111
d lmMI . lon. In Inch and mm .

2'5



-- .. .. --
' lg , 4:
" .. n "1",'"4100'1' olt'" II.,.,M · I"'~'" ml.,.

2.
CONSTRUCTION

A e.rtaln .mount 01 mltCn.nie.1 .klil i. required
lor eon'lruellon, ana II I' advll . ble 10 h.ve
.cee.. 10 a lathe (or 10 know .omeone wno hat
bothl).

Flrllly HW on a piece 01 wavegulCle thai ia
appro)(lmallly 1 to 2 mm IOnQtr tnan required.
(... FIgure oi l. Uluafly, tfNI ftan~• • r. "Iher
100M on In. wevegulde. • "" II • therelore ad­
v1U OII to m.ke severaf c.nl... tapa arO\l"" tl'1.
Inner hOI. unt~ tl'1.y tit more tlghlly .

After weveguldt ."" nanQtI are ready, p.rt A
(Figure 5) 11I01,,110 De pr'PIIr.a to the O\Iltr
o,,,,,nalona.nd prOVlO.a wltn a e.nter, ' .7 mm
noIe . Pre'eraDly,on. II'lOUId u.. a tomm teetan­
gular Pt..1 profile lor Ihla ~11 . The lip at th.
k)wer end I. only provta.a to Ioml • 1100 tor

1')(ln; It prtvlou. to IO/derlng, and II not
'OlOluttly neee...ry. It la aflO poal'b!e tor pal1
A to b4I mad. !rOmround mll.rial.

P.rt B l hOUld De mad. on .latn., TfNlt ightly III­
tlt'lg na~ are now pIac.a Il'l tl'1. eorrlCl posIo
toOn on!hi w....,oui6e, aft... which pal1A ill,• .a
Into poIIllon USing a amall vtee. after tnll. • It
parta are 1OI<l....a to ,tie wa~tcl. Atty pro­
trud rtg P«" 01 w.veglolicl. 11I"' now rerTlO\l.a
wltn the aid 01a lIIe 10 tn.ttl'lly lorm a nat aur·
!.e. wltn tn.lIanga. Th.y een tnen b4I polilh«l
uaing .mery clOth.

It II . flO PQIIlbi. to lOlder in lIepa, tly vling
normal lOkl.r lor tne Ilrll parts andlOlde. with.
lOw. r m.lting point afterwaral. Witn ea.e. 11 'I
po"lble to .\/Oid vnlOlder lng the previoully
m.detointl.

P. 11 A cove.. onehOfe in..eh 01 tn. two Ifang...
U.ually, tnll il not ImpOI1.nt line. It I••utlleient
to ecrew on the Ifange wah the . fd 01 thre.
screwi. For thOl. whOw.nt to 1,,1" tour scr,wI.
lt l. ee..ible tor pal1A to De prcMd.a wiln . llOt
on thl 11(1. tn" allOwllOn~recr....... to b41vHd

Th. ' .7 mm holt in P'11 A i. now contlnUICI
tntQl,lgn botn Wlveguld. w.tle, whiCn .naur..
tn.t In. mountIng hOI. lor Itle dlOCl. I. correct.
After Ihl', th. hOI. In part A can De ' K1e"".a 10
4 ,$ mm dl.meler tog.lher with tn. 1Okl••.a
w.veguld'. Tt'II OU'llrparts are mad. according
to tn.dlm.nllOt\l giv.n In Flgure5 .nd mounted
u lhOwn In Figure I Part 0 can De made from
an MeICraw. and doel not nac....rty ftIIClto
De tlrUl ,
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Hi!. I;
C rOll ..c llon 0 111'11
..... V~Uld. 100 diode mount

3.
OPERATION

Install the diode carefully. Mount Ihe osclllalor 10
oneUange, and eoonect the antenna 10the other
lIange or leave itlree. Measure the diode currenl
10 ground using an ammeter wllh the oscillators

tWllched on; it should be In 1M order 01 05 to
4 mAo

••
TIPS

4.1 . Using Mixer Diode.

Mi~.r or detector diode. If e very aenalliv. to
staUc charge. This means thaI good caf' ahould
be laken and they should be handled In Ih. same
way.s older MOSFETs withoutln,.rn.1 protec­
tion . Aher installing Ihe diode, Ihe connection
pin shoUld always be galvanIcally grounded (10'
....ample. usIng a 6-hole ferrll. chOke). II a diOde
tI.. been damaged. il II nol al""aY' nol~ed
Immediately since it 11111 ha•• sllghl diOd.
behaviOur, in Olher words lhe lorward and
reverse current at. a'llllOm.,whe, dillerent, but
ar. net In the original rel'llonahip 10 another.
This can be Gully checked With Ihe aid of an
ohmmeter, A mixer equipped with. damaged
dlodel. usually 10 to 20 dB leu ••n.iri~e than a
correct one,



4.2. Type ot Waveg uide

II another waveguide Is to be used to construct
an e!1lciently operating mi~er . It Is only neces­
sary to calculate the waveguide wavelength and
to lnslaillhe diode also at a spacing 0' 3 Awgl4
from the iris. However . the author recommends
A 220 since this is the most common type of
waveguide tor the K·band , Measuring equip­
ment, attenuat ors, e~ternal mi~ers of spectrum
analysers , directional couplers, and other equip­
ment all use this type ot wavegu ide. II one then
has access 10 such equipment, (and some lucky
amateurs have). one will be angry to find that one
cannot connect it.

4.3 . Oscillators

It should be noted dUring construction Of Gunn
oscillator s that It is possible tor an oscilla tor to
oscillate in the incorrect mode, The 'requency
will be a few GHz too high , and will hardly be
affected by the tuning screws. In this case , the
connected mi~er will not indicate any. or a very
low conversion current. although the current and
voltage values are correct at the Gunn oscillator ,
In such cases. the Gunn diode usually has

VI'fF CO~MVNIC"'T10NS 4/82

sought its A/2 resonance ' rom Its location to the
side-wail of the waveguide . This can usually be
avoided by careful construcllon 0' the oscilla tor,
and especially of the diode mount. A further
measure is 10 use a waveguide type for the eecn­
tetcr where the required ' requency Is at Its lower
limit. This means that the path from the center 0'
the wavegu ide(usual location 01 the Gunn diode)
to the side-panel is so short that the resulting U2
path results In a frequency at wnich the Gunn
diode will no longer oscillate . In the case of
24 GHz. this would result in an oscillator having
an Iris suitable for A 320. with the rest of the
module using A 220.

Attent ion should be paid with the iris of a Gunn
oscillator thal li Is not too small, since it is easily
possible to lose 10dB 0' transmit energy . II the
power can be measured In some way, even if
only relatively . Il ls advisable to Increase the size
0' tne Iris unWone comes to the point where the
output level herd!ylncreases. It Is then possible
for the Iris 10 be lett as it Is, or to make II second
one With a slightly smaller elze. The somewhat
greater Instabllll)l 01the oscillator with respect to
external euecte can usually be compensated for
using an AFC circuit.

Fortunatel y. Germany is one of those countries having a
low infiation rate - 5 to 6% per year. Even so costs do
increase even here and we must raise the subcrlptlon
rat e from OM 20.00 to OM 22.00 (10% over a period of
two years). This increase is just able to maintain the
quality of VHF COMMUNICATIONS both with respect to
technical content and appearance.

We are quite certain that you will find this worthwile.

The publisher

".



Erwm Schaefer, DL 3 ER

A Spectrum Generator
for the 24 GHz Band

•

A . lgRIII ~"'rator I. alao r~ulred fOf t..l
and calibration appl lc.tlon. even on lhe10
CHz and 24 CHz band• . In this l r~uency

range , profe.slonal me..urlng ~ul~t
Is u.ually either eomp~lely Inaec.aaU»e ,
or ao large and heavy lhat it I. Impo..lble
to lend them out over the wHkend.Luckily,
very many ehKk, c.n be made with relaU·
vely almp" aignal aou rc.a and lh. .. ean
be . Imply eon atrue ted at home.

A very useful cal.brallOl'l spectrum generator
lor the 100Hz band wasCleSCtlbed.n(1). A SI·
m,lar unll has been used b',o lhe authOr tor lour
years now, and the obtainable output power
coukl be tr'Creased conSIderably by use 01a
last storage varaC10r When driven With a cry'
slal-eontrolled s.gnal at 100 MHz and provided
wllh a subHQuenl3·stage waveguide. the oul·
put frequency IS S4Jtlloently pure and provides
suffICIent power .n order 10 a~hromze a po­
wer-Gunn osc.lIalor In Ihe ttequency range
between 10 0 and 105 GHz

Th's article ISlodescllbe such a module IOfIhe
24 GHz band . whose oulpu l power IS suff.·
clenUy great Ihat .1 1' poSSible 10 cover a ran­
ge 01more Ihan 500 m when USing antenna
gains in Ihe order 0130 10 40 dB and In con­
JUl'ICtlOM wllh convenhonal receIVe systems
usee IO!' amateur commumeallOl'lS, When
used In conjunCtion With a home-made weve­
gUide allenuator, It IS poSSible for relative mea­
surements 01the senSitivity 01receivers to be
mod.

1.
THECIRCUIT

Ascan be seen '" the umpIlhed block diagram
given In Figur. 1. the cahbratlOl'l spectrum g..
neralO!' comPfl58Sthree modules that are drl'
ven Irom a DC·VOltage 01 12 V The crcuu 'S
accommodated '" a TEKO·bo_ type 2B

The hr$t module ISa 50 MHz crystal-eontrolled
oscillator, whICh IslollOWIld by a 50 MHz amph·
Iler thai 'ncreases the output pOWer to , W
Th,s SlgNlI dnves astor. varactor 0 whICh
works .nlOa ;i2 resonator

The resonator ISthe thltd module and conStsts
01 a oece of wavegUide type WFI.42 1R220)
The resonalor .s completely coupled 10 lhe
main wavegUide (poss'b1y complete With an­
tenna) and IS strongly dampened For thiSrea­
son, It is no! necessary to prOVide a tuning
screw or a plunge,

The authOr used a $lorage verector type BXY
18 AB (Siemens). and was able 10 obtain an
output power 01 , ,2 mW in the 24 GHz range
Unfortunately. no equipment was available to
measure the spectral power dlSlnbutoon: hOw­
ever , It can be estImated to be as 10010w. assu­
mIng a bandwidth of apprOll 2 GHz

p~
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,'.



zllW

DL 3 ER

0" [> 5ll M"
50 MHz rJ.I I

rrom 5 V DC-voltage and ptovldes an outpu t
frequency 01 50 MHz at two enucneee TTL ·
Ol.Jtpuls, It IS Imma le rial which O1Jtput is used

Vlr'lually any ClfCUl1can be used to replace th l'
osclllalOl', and examples are given In (2) Att·
en t,on shOuld only be paid that the subsequent
ampll"er is able 10provide alleasl 05 W lor lhe
storage varactor.• 30uW

• Power 01one spectral line
Measured total output power
Bandwid th In wh ich lines appear

.. SpacIng be tween spec lrall,ne,
(her. SOMHZ)

1.2mW

40
P,

where

P,
P~

B
I

2.
CONSTRUCTION OF THE
DRIVE CIRCUIT

In the auhlOf' • prototype. an ava.l4ble crystal
OsalalOt manufactured by the US-company
-Mon!IOt.. was used ThiS 0$ClIa10l' apera'"

The mo5llfllerasbng pan of the CIrCUit ISglYen
Itl Flgur. 2 Due10 the "'-gh hUl-IOaclll"lQOfthe
"anS/.SIOt' 2N 3866. II .. vety IlTlpOf1anllO pr0.­

VIde a heat Sink The outpyt pOwer ana thus
the operatll"lg potnt Of the ItOtBOt' v.ractor 0
Un be adJUsted WIth the aid Of lhe emrr.... re­
Illtor R 1.

· 5V

DL 3 ER

Osc
50 MHz

-I

- -

· 1211

--
Fig 2 : 10 MH, ..... pII,... wllh coupling 10",- " ...eclor
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Matching IS made USing lhe trimmer capacitor
C 5 and Inductance RFC 2, wrcee spaCIng
between turns shoulcl be determined expen­
menially

Th. gl...en...alues lorC 5, FlFC 2, and A 2 have
been lou nd lo be tavorable In the author ·s pro­
10type AccordIng 10 the charadenstlCS of lhe
dIOde, some changes may be reQuIred , aileasl
to FlFC 2 and R 2. The most lavorable adfUst·
ment is bes t made expenmenlally , by momtc­
nng the outpul power wllh the aid 01 a POW.r
meter or measuring detector.

! lruCtlOn 1$ nol cnltC8' . The only Importanl
poll'll 1$ tnal a dellned ground cconectce
ecsts be tween tt1e O$CIllator and amp/iller,
anet10lhe wavegulde module

3.
CONSTRUCTION OF THE
WAVEGUIDE MODU LE

o.

L 1:

AFC2:

AFC1 :

Flg ur. 3 secwsme overau ccnsnucncn 01tne
wavegu ide module compete wltn soldered
flange , and a small 1.lned piece : the shape
and dimensions match the previously men no­
ned diod e, Since tnls type of diode possesses
a uet surfa ce. a matcnlng piece (part 7) is reo
Quired Inat mUSI be ins talled In an Insula ted
manner. The drive power can then be le d via
Ihe solder lag , The center freQuency of ee
dam pened resonator is dependent on rnmen­
srcn -d-, whICh is 8.5 mm In our case, Tne
heal sInk ol ln e diode nas' USA-Ihr ead , whiCh
can be fined through an M 4 line Ihread Wllh
me ald 01the adapler (part 8 ).

II one is not able to cut this thread . Ihls can be
made aslOllOws'

SoIeIer a M 5 nU1 to the wavegUide The Itlread
adapter (part 8) is provided With a M 5·thread
on the out side, and allat .urface wltn tne outer
dl ameler 01In. 3-4SUNC·ttvead onthe InSide.
A sma tl disk is now made lromappro x. 0.2 mm
tnjell. spnng bronze . whlCn Is pushed through
tne hole 01 tne threaded adapter. Tne disk is
provided with a centriCal ho le througn whlCn
the diode Inr.ad can be screwed. This disk
Ilxe, the diode In Ine adapter ho le and Is used
IlS slop .

The centrlca l ho le shOuld be made on a lath• •
howevar, il ls po..lbl. lor It 10be made with tn.
aid ola drllt . Il ls not nec.a..ry lor It to fit ellact·
Iy 10part 7, WhiChme.nalhat a sllgn!eJ(centrl.
city II not Important.

C2.C3

" 1.
Fl2 :

2.1.
COMPONENTS

Oscillator; TIL clOCk. 50 MHz (Monitor ,
type 601280)

2N 3866. 2N 4427 or Similar
With cooling tms

BXY18AB (Siemens) or
sImilar slorage .... rector

C 1, C 4. C5 ' PlaSliClOil tnmmer 20pF
(philips. green)

10 nF ceramICbypa ss capacllor

100 0 tnmmer polentlOmeler

100 kO carbon resillor, op llmlze
Ihe ...alue expenmenla lly I
7 turnsol0.8 mm dll. SIlver.
plaled copper wire wound on.
emrn former, selt· supportlng.
IpprOIl. 15 mm in length, COil la p
Illhe cenler

7 lurns 01enamelled copper
wlre ,O.3rnmdla ,wound on 13,5
mm lormer, aell'lupportlng

12 turns wire lind lormer allor
AFC 1: opllrnlu turn IPaclng
allperlmentally I

Sinca Iha Olelllator modul. will usually be
homa-mada In most cases, th. author do••
not cona ld.r It n.ca..ary 10 provld. a PC­
board for tn. 50 MHZ amplifier , , Incelhe con.
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(2) - -3- - @ "It. 3:
.......... moou.. . pw1 7.-- S -- and diode IXV II All

II necessary, the authOt ,s willing lo mllke IUCh
adapl8fS in • •change lor the aetwl COIlS il'l­
'""-00

e Adap'er 3 48UNC toM".05 tar
B)(V 1eAB Malerl.1 Bra,.

3.1.
COMPONENTS

1 Tem1lnal,ng~neI. br.... , mmtr1lCk
2 M 2acrew,5mmlong
3 Soldert llg
" e mm dla elllk, 1 mm thiCk, brass .

centrical holeof 3 mmOil ,
S 2p1eees , PTFE disk, 7 mmdia .0.1mm

thIQI. centre hOle Of3 mm 0111
6 InlUt.llng buShingtorthe screw. PTFE.

ors.lIot~

7 LathedPIKe accorc1tng todetailed
dtll'Mng. matenal:btU'

••REFERENCES

(1) U. MallwltZ, OK 3 UC:
CaliDfIl 'lOn·Speetrvm Generalor for
the Microwave Bands up 10 10 GHl
VHF COMMUNICA TIONS 11,
EOll lQfl "1979,~ 43

(21 B N81JbIg , OK 1 AG
DeSign OfCrystal Oscinlltor CirCUllJ
VHF COMMUNICATIONS 11,
Edition :)..'1979, Plges 174·190
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Tn- opl'mum 6-Elemenl)eg1 AnTfH'lna l...1Asbnnk . SM5BSZ '/82 111- 23
EXlr,m' ly Long '(agl AnT,nna, Guenl,r Hoeh, OL6WU 3182 130-138

FUNDAMENTALS
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Coher,nl Telegrapl'ly Tranlml.llOftl Ch.artes W:loaaon. W6NE Y ' /82 .-12
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DynamIC Ranoe 01 2 m TranSC',v,r. L"I Albrlnk , SM5 B5Z 1/82 ., - 55
PI" 1: InlrOdl,lCllon
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01Prea mpllh' rJ and Lin,ar Amplill,rs

The OpTimum IF selecT IVl ly lor Coh,r,nt Bernd Neub lQ, OK1AG 3J82 163-171
T, legr aphy (CCW)

MEASURING TECHNOLOGY
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So me P,lla lll ,n NOI.e FlOur, Mellur,menll J Gannaway. G3Y GF '/82 ,,- ..
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An RF·Probe tOf' Te.. and MN l ur' m, nl Dr. S Ben tenl , OC6NG 2i82 110-111
Purpoael

A SPltclrum Af\l.lyz,r torVHFI\JHF AmaleyrJ E BerberICh,OL8ZX 4182 23e - 238
Pl rt 2 PC-Board to, the Ptem.x., MOdul,

WEATHER SATELLITE RECEPTION

A Rec ' ive Conv' ''e r lot lh' Geollationa ry Be nno AM le, OJ 1JZ 1/82 24- 30
Weethe' saleUite.

METEOSAT - GOES - GMS
Pa" 2: Tn- Local OIc,.IIIOt Module

A OlQlta . SIOtlOf I nd Scan Conv''',r "'lljlZViOmar. YU3UMV 4182 194 -208
lor WNI Pler Sa t Ie 1m... Pe" 1

III'MODULES

AV, ra.tIIe IF·MOdul, Su itable lor 2 m Rec elv, r. , Friedrich Krug , OJ 3 RV 2i82 112 - 124
0' a. an IF·MOdul. to, tn. S HF BInd. 3/82 172-189
Pa" 2, P." 3 an" Pa ., 4 " 82 239 -252
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A WlCl.Dal"ld O~, fOr tn, Sl'IO rTwave aln<l. Micha , l MI",n, OJ7 VY '/82 ,,- "224
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2 m BAND

DyI'\IimiC Range of 2 m TranlC*,",S Let!' Asbnnk . SM5BSZ '18' 't- ..
Part 2 : MocMlCalion.to 1!'Ie TS 700 '18' 5O- 50
Part 3: Moos 10 lhe Ie 211and IC 245 218' 10&-109
Part 4 , ModlliCIllonltO Itle FT 221 "82 158- 162

USIng 1M Ou-.oal. GaAs-FET S3030 In a Editors 2182 77- 80
Low·No... Pr. a mphl.., lor 144 MHz

AVX().LocaK>tcdlalor lor 144 MHZ TranSCelyer. Kllu, SChoepf, OB3TB 2182 8'- ..
70 em BAND

U"ng Ihe GaA..FET S 3030 Edllor. 318' 139_14'
In a 70 em Pr..mplil....

A Compacl 70 em Transcelyer Bemd Bartkowl.k , OK1VA '18' 227-235
lor 2 m Tran~lyer.

A Not.. GeMrllor For VHF and UHF Moenaet Ulbncht. DB2GM '182 38- 43

23em BAND

A NOI.. Generllor torVHF arod UHF Moehael UlbnCnl. CB20M '182 38- 43

Bias VonlQ8 CirculI tor Tubes Jan M. NoecMg. LA8AK "" 148-149
01Ina 2C39I3CX100 Fa milie .

13 em BAND

Bil. VoIla;. tor Tube. Jan M. Noe<ling. LA8AK 318' 148-149
of tne 2C39!3CX100 Flmille.

I em BAND

A p~ Ampli1.... lor 345& MHz EQu1ppe(l Klau' B>Oe.e r. OK1UV 318' 142 _ 141

Wllh. Y01060 Tube

B'I ' veltag. Circuli lor Tube. J.n M, N<*llng. LAIAt( "82 141-149
of I"e 2C311I3CX10Cl Famlli..

I em BAND

A R.ce lve Conve rter lor the 1 e m Band Thom.. Morzinek, OOOOT 2182 ,, - "Aeem Tt.nsmltttr lor FM . netSS B Han.oJ, S. nclt. l, DF50Z 4182 20\1 - 213

:I em lAND

Expe rlm.nta wit" a 10 OMz Frec;~ncy MUll ph., UN MaJlwiu, OK3UC 218' i-l- 811
with Inllrdlg1tll Filte r Coup ling
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1.5 em BAND

A Gunn Osc illator lor the 24 GHz Band Roll Heidemann . DC3QS 1m, 35 - 37

A Stra lght .Trough MI••r lor 24 oH: Sepp Rellholer . OL8MH 2/82 99 - 105

A Gunn OSCllla lor , Detector and MI.er Module Erwin Schaa fer . DL3ER 3182 150-154
lor 24 GHZ

A Spectrum G.neralor lor the 24 OH: Band Erwin Schae fer . DL3ER 4/82 219-222

A Slraighl.Tro~h MI.er lor 24 OH: Jose l Fehrenbach, DJ7FJ 4/82 214-218

MISCELLANEOUS

SWitch ing Lg lc lor Feedi ng PreamphhfHS Jan , 1.4 , Needing . LA8AK 1m2 811 83

A Simp le ElectrOniC Fuse Lothar Damrow. DC7EP 3m3 155 -157

Which Volume s 01 VHF COMMUNICATIONS ate missing Irom your library ?
A' vou know, th. pubh,har , conllnue 10repM l beck cop'e. 01 VHF COMMUNICATIONS, Since lhey Ire ' \,j ll
lecnrucala",cl•• Ind 1'1lI' neWI or adv.",slng. they con,. ,n . gr••t d••1ornon·.glng inform. t,on thal ll )\,jl1 a•
....Iid loday. Many 01 O\lr r.ader. Wi liallC have I.nl o\,jl cople. of VHF COMMUNICAnONS and never received
ltlem back All edlllOna I VIl iabie can be oola'f\Id Irom your r' p'•••nt.'lv, or from the publlaner• .

Sub.crlptlon to VHF COMMUNICATIONS 1983 '.... .. OM 22.00
VHF COMMUNICATIONS - VoI\,jm.1982 .. OM 20.00
VHF COMMUNICATIONS - VoI\,jme 1981 .. OM 20.00
VHFCOMMUNICATlONS - VoI\,jr'r\fl 19711'1980 .. . each OM 18,00
VHF COMMUNICATIONS - Volume 1918.1917 • • nel1978 each OM 18,00
VHF COMMUNICATIONS - Volume 1974. 1915 . each OM 1400

VHF COMMUNICATIONS - Individual copoe. lte2 ach OM 8.00
VHF COMMUNICATIONS - 1f\d,Vidual copoll ltel .ach OM 550
VHF COMMUNICATIONS - Incl'VIOual copiII191911teO '" ,.., "','- " each OM 450
VHF COMMUNICATIONS - Indovldual copi•• 1974, 11115. 1978. 1917. 1978 each OM 4,00

ll'\dtV1d1lal copoe. OUI of .lder. lneomplete volume• . I' long IIlIock 1111.
111970.2119'0.311870.211871.311971 , actI OM 3.00
111972.211972.211913, 4'1913 each OM 3.00

VHF COMMUNICATIONS - Discount prlc. lor any 3 yol\,jm••:
VHF COMMUNICATIONS - Vol\,jme, 1874·1918 . OM 38,00
VHF COMMUNICATIONS - Volume.t975·1911 OM 40.00
VHF COMMUNICATIONS - Volume. 1918·1978 , OM 42,00
VHF COMMUNICATIONS - Volume. 1977·1979 OM 44,00
VHF COMMUNICATIONS - Vol\,jma.1978·\980 OM 41J.00
VHF COMMUNICATIONS - Vol\,jme.1979·1981 OM 50.00
VHF COMMUNICATIONS - Vol\,jme. 198().1982 OM 53,00

Pia, tiCDjnctar IOf3 yolume. •...•. .. OM 7,00

k [l,] @,U,erichte T8rryo . S'Il'" Jahnw 14 · p••tIach 80 ·0-8523 Sa l8,sdorl
Tel. Wesl Germany 9133·855 For Representatlve.se. co ver page 2
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Bemd Bartkowiak, OK 7 VA

A Compact 70 ern Transverter
for 2 m Transceivers

Thl. Irln' Ylrter I UOW' eq",lp~nt de. lgned
lor , .... UH, to be u..d on the 70 cm bind . The
d..c rlbed mod u" l. Illne.r convlrtl r for Ihe
frlqulncy ring. bltwlen "3 2 I nd "3" MHI ,
I nd 1. I ,pl cl.ny dl . lgnl<! for SSB oper.tlon .
0 1cour.., It II ll.e poI.lb.1 lor It to be ufld
lor RTTY, FAX, Siow-sc i n-TV or FM. The
Irlnl vert er rlqulrl ' I dn vi powl r of bltwl ln
2 Ind 200 mW It 2 m, which will provide In
oulput powe r 01 I pprollmalely 50 mW with.
ouillmlting on thl70 em bind wllh a .purlou.
rlJectlon of up 10 10 dB. An output powlr 01

. pproxlmllily 200 mWI. ,vln.bll under full
drivi co ndilion. (FU). On the recllve .Idl,
• modlm du . l-gll. MOSFET provld. . I
minimum nol' l Ilgur . of ' .8 dB. The' l I r.
excelll ni v.lua. for . module th. t I. only
'85 mm • 13 mm " 37 mm including BNC
co nnlclo,.. For ,h i. rla.on,lt I. Vlry .ult.ble
lor port .ble ope r.tlon (e.g . mou nt. ln lield­
d.y). For moblll .nd llxec:J.."tlon oper.tlon.
one only need. to Idd a .ulllbleUna.r ampl l­
Ill r.

•

'Ig . I : No1nduc11tlC.. 01' c/\oll•• 1ftU.1 be WOUftCl tor ,..... 2 II'II71l Clft11'.-....,.110_.,
1M COIIIpKI contlructlotl wllh .hort_lIon. f'IoCIUl,.. __ ••~nc• .
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Hi!-~ : On. Iingl' m"'lr cry, t" ,uppll.. thf.. mlnrl; nOli theleTll1 num" , ol lml'.

0 1 COU," , only th. mOi l mod",n compo­
nenl . cen be used to obt. ln thl, quellly I nd
eueh compl el dlm,o, lon l , Ind con,lde r.br,
Cir. must be liken during cc netructlcn. Th l'
m.ln. thaI th. Inf orm et lon. gl ll.n for eon­
etrueuo n. u plclally thO.. regarding th.
vlrtu,Uy non-I lll,t,nl eenoecuc n r••d length
mUll b••elh.red 10, I nd .arne I xperl.nc.
with UHF·lechnoiogy ehould be Iv,lIabl,
b.lor. commencing con,'ructlon 01 thl,
module. A prototype l, ahcwn In Flgur.1.

CIRCUIT DESCRIPTION

Figure 2 .hoWI Ihe v. rloue Itagll and 1111""
together with In. frequenc y pleo In tnefcrm ola
block diagram. Thl, allowl thl opl rl tlon olth.
modul. to be le.n clearly. One will notice that
thl bullt·ln cryltll olclilltor drlv.. thre. dlff.r.nt
mllllrl: Two In th.tranlmlt path (double ccnver.
l ion) and on. In th. recelv. pIth. For thll r..•
eon. a very low·noll. SIS MHz eeeureter WII
developld lor thll applicat ion.

The d.tl iled circu it dllgram II glvln In Flgurl 3.
The Injected 1« MHz tranlmlt I lgnll of mall .
200 mW (when P1 II rotated to the ground eon­
nectlon) II milled In thl flrlt miller T 1 with thl

m

96 MHz signal from the bandpass filte r. The sig­
nal Is then passed through a three·stage nuer
comprising L2 _ L4 and the 240 MHz ccnver­
sion product Is led to !he second miller T2, It Is
mind herl\Othe linal lrequency in the 432 MHz
band with the aid olthe 192MHz carrier obtained
via doubler T6 and the three-stage tuter cern.
pr il ing L 14. L l S. and L 18. The subseQuent
l inear ampllfiera Quipped with translstor l T3 and
T4 amplil lea the required eignal to eppro xtma­
tely 50 mW ( + 17 dBm). The Illters compr ising
Inductances L5 to L 10 provided between the
second miller and the 70 em output ensure an
ellce llint spectra l purity 01 the required elgnll
Which has more than 60 dB I Purlous reJection, 1\
II only the li rat harmonic It 884 MHz that I. on ly
supprl...d by apprOl lmat.ly 45 dB.

The received 70 em I lgnll ll fed to the ....rt low·
noll' dUII·ga" MOSFET T9 , lollowed by I
bandpa..Wt. rcomprle lng Inductanc•• L2QInd
L2 1,and a dUI I.gat. MOSFET mlll.r. Th. mllllr
la provld.d with a loci l olcillator I lgna l of 288
MHz ... Ia thl bandpa.. IlIt.r comprlalng L 17
Ind L 18.

A bullt· ln, Int. grl t. d 9 V voltagl Itablllz.r
. nl urel thltth. trlnlv.rt.r II vIrtuIlly Indl p. n·
dint ol voltlg. fluctuatlonl ln thl rang. 01 12,Oto
13.8V.
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In addition:
2 lamle be.dl, 3 mm long .
2 PTFE fMdlhroughl
A BNC nangaconnectors
1 mtlat e... l48 • 64 • 3e
1 crystal i6.000 MHz. Ht-l81U

1.1 . Component DellUa

T 1: BF 982 (Philips)
T2. T3 BF 980 (Phlllpl)
T4 . BFR 96 S or BFQ 34 T (Philips)
T5 : U310 (SlllCOnl l )
T6. n ' BFR344IS~1

TS. T9 BF980 IPf'l~ 'PI)

I 1: 18109 IF"rchild. N.llOnal SemI­
conductorl

01.02' 1N4001

PI , P2: 100 Ohm trimmer potentlO­
melarl , horlzont.1 mounling.
Ilpaclng 1015 mm

Three ready·wound IIlterl .re used '

5061 tH~own {S pcI.}
5243 • ,1..MWbtackJbla(:'" (1 pes )
50341 • browno'blKkJbla(:'" (10 PCI )
Ll ' 5061
L2.l3. LA SOJ.4I
LS' S2A3
l5' 50341
l7: 5243
L8. L9 5243
L 10: 5034 1
III - L13 5061
llA - l18' SOJ.41
L11- Lie SOJ.41
L19 5061
L20 - L22 5243

Mlnlalura eee...... sPaCing 10 mm:
0 ,22 ~H 1 cc .
1 J,H: 5 PCI ,

ePC',chip capacilOrl nF (at T1. T2. T3. lA ,and
TO)

C 19 a~teo p6aIlC loll t,.m",., 8 pF
C43: al C Ii, A pF (gr..nl

2 pel, IMdthrough CaPKltors 1 nF for 1Old...
mounllng, lhort l ila

12 pcI. c.rlmlC droplype c.paCltorl 0 .3 pF
C5, C1. C l1. C13, C16. C28. C3O, C32, C36.
C41
0 .1 pF : C3
1.5 pF : C22

AI otl'\el'~110l'I .... c....mc d s'" typn tor •
IPfIClng 01:2.5 mm.

All (Ulllorl Compos'ta c.rtlon type. lor a
spacing 0' 10 mm.

230

2.
CONSTRUCTION

The Circulig~ In Ftgur. 3 II KCOmmodated on
• dou~ted PC-ooard 011A! mm • 60 mm
(Figura 4). The component side pOt.MUft I
cont inUOUI grOund lur1aca whiCh is only drilled
or atched ' r. e around th. componentl th.t are
not grounded With the e lcapllon of T5.•nuen,
Illlar, requ"a 5 mm hoI.l.•nd the two IMd·
thtOUgl'I CAPKJlorl 2 6 mm holM. Allother hoIeI
.... made w'th • 0 IS mm drll For....-.n ollhil
a.gtl1ChIPtapKllOtI. 1 mm wlde.nd 1 mm long
IIoII.re raqUlreo on the PC-ooard at tha marlleo
potlllOnl. MOIlcomponentl ara mounted on lhe
PC-board belora lt tllOldarad Inlo the m.t" bel
Th.l_ componentl tl'la' If. mounted lat., .r.
men tioned In the lollowlng inllruClions .

2.1. Identify th. inductanc.. according to the
COlour COda: remember lhatlha module Willnot
IUr'ICtlQn If lhe wrong lnduetaOCft .ra Inwrteo'

5081 Dotl btua/bfown; 503A1 . LInU brow'"
black . 5243 Lin.. wf'I.leJbIacli

II lhe inducta nc.. type 5061 PQ8MSI • pla.he
b... plate. tI'I 'l lhould be ramow<l , In add,tlOn
to thll . Iha ona connection leact that il not
reqUIred lhould be removed carelully. In the
c..e olthe other lWO induclancetypel, the three
~raquireo ConnactJ(ln1 should be ramoved

In IOI'na caMI. the ground tabI of the Indue­
la~ c.....ra uNCIas throug~taet.lothe
cokl and 01 ll'la wlnchng Som. of the.. IIbl
mUll, 1'Iowev.... be removed whICh can be Nan

cla.tty Irom ll'lahoi.. in Iha~rd.lIlhe hole
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Is missing , it Is then necessary lor the lab to be
removed . Finally , Itshould be ment ioned thal lhe
case ol lhe Inductance should directl y lo uch Ihe
ground surtece 01 Ihe bOard and shoul d be
SOldered 10 it on Iwo sides. Alte r carrying out

these preparenons. it Is now possible for lnduc­
tances L I 10 L 10 to be SOlderedreteplace ,

2.2. This islollowed by mounting inductances
L 1110 L22, but L 19 is nOllOldered Into place In
order 10ease the soldering 01the board Into the
ceeereter.

I

Fig. 4:
Component 1.:I<:.lI on.;
ell unm . r1l.d
u p.c llor. h. y.
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•r.1,
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2 .3 . Thll II Iollo¥red by lOldenng lhe ~n
chIp ¢apkllorl lIllo place Irom lhe condUClor
ade OIlhe tlOIird uni lithey ptOtl'Ude by appro.1­
l'l'Iat~ nalt They ara tlt'l!ly lOIderecl carall,llty 10
the ground tul1ac:. and lhen 10 the appropt'lIIl.
condlJC'lor Ia,... on the Iowe4' sid. Of the tlOIird
The voIIage SIlH oIlhe ChIP¢apkllor ahoUIcl . of
cour... not have any contae1 wl'Ialaoevef to the
ground lurftcr

2.4 . Tht' ceramIC capacllor. ar. now toId.rad
11'110 plac., Thalr con n.cUon. mUll be'l l hen
' 1 po u lbl. l &paclllily lhoIa caJ)KIIOra In 11'1.
r.son.nl CI rculi. (lor inltl ne. C". ca. Cl0)
mUlt be lnltallad ao lI'11.t th,1r ground Wlr.1 ar.
••Ir.m.'y lnorf , II. II'iOral)l. 10r.mov'lh.pro­
Iru(ling c.ramlC mlllnal on lhe connection
WIr.1 10 tha i 11'1. capacllor. can be mounled
.....1'1 CIOI., 10Ihe pc·board , In addi llo" 10 11'111,
11111'11101'1 mull be paid 11'11111'1. Clpacllor. ar.
not ml.ad up , I l"Cllhl modul. will mOil eer­
lalnly 1'101 operal' wllh Incorrlci ... . Iu••r Thll
m. a " l lhal thlclpacllorashould III be solderad
inlO pllc, .llIr they h..... bean idttnllheclcl.arly,
Capacitor C3 1111'1'only coupling capacItor in a
drop.typa C'" With 0,7 pF; It II acJviaable 10 lind
tnll capecllor Ilrllly and IOIdet ,t lnto pIac.

Nogrou"l:!hole II provldecIlor the 1 nFc~rtor

althe co6d.nd 01L2; In SUCh CIHI. the appro.
pnall connecloOn w,r. II bane dltaetly al the
c.ame body of !hi capacllOl' Md soIdetecl 10
lhe ground ....rtaca of the boatd The 33 pF~.

crtor C:Jg II not soIdetad Into pcI6ll00n at 1"11
!,me

2 .5 . With the ••C. ptlon 01 thr.. pIK'I, all
rellllor.aralOld.rad Into pl.ce. Th. a.c.phonl
arl: II'IIIWO 100 Ohm IOYrca rnillor. 01T1 and
T2. al w.lI11 Iha 150 Ohm I)IS. rlllllor 01T"

2 .6. Th. two trlmm.r polentlomeler. Cln now
be IOld.rad tnlo plac. One connecllon 01 PI
lhould be lOId.rad to Ihe ground lurfacI

2.7. Att.r thll . 11'1I chokes can be Inl lallecl
Fltllty HIaCt IhI Chok. With 11'II1ow1l1 number
ollurnl. wh ICh II lhe collector chok. of T". TI'II
connacuon WI'" ollhe chokes lhould be blnt
c.r"ully In ordar 10.nlur. 11'1I1 lhe lind. 01the
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chok. WIndings ar. not d laconneclad trom lhe
connacllOl'l Wlr'l

2.a . AnanloOn mUllbe~ to poIafitywhln In­
Ilaltlng lhe YOltlglllatMIlZIt I I , !hi two dlOdel.
and lhe tantalum llactrotytl(:,

2 .9. It II now pos$IblIlor Itle "anlillora to be
inllalild. Wllh Iht' l.clpUon 01T:I a nd T5. 11'1.
connectIOn. 01 .11 tranSISlor. ar. lhortenld to
2 1'1'I1'1'I In length. It II racommanc:tld that I colour
POlnt be uMd 10 mlrk 11'1I dr.,n or collector so
thll th.tranSlllor il InMrtId correctly! Tna I,an­
..IIorl lralh.n lnaerlecl Into Itlllr hoi.. on 11'1.
pc·board Irom th. ecococtor Iide so thallh..r
lhor1ened connectIOn. tOUCh Ihe IUOCllled
concocter lanel. Th. lOurCl connecllons 01
Irl nl illora T3. T8. and T9 arl directly
grOunded , In 11'111 case, me 5 1'1'I1'1'I 1'101. lhOuld be
som.wha. exllnded It Ih. approprlall po'ltlon
Uling I 11'1 11'1 Ille 10 thaI 11'1. IOYrc. connecllOn
ca n be bel'll tly 90- through the board . bel'll
furlhlr by 90- . and solderld to lhe ground aur­
lie• . Th. sam. il ....lId lor th. arMler con nec ·
lion . ot T6 and T7

G.le 2 of lran llllor T3 II not CONWCtecl d iflCtly
to !hi appropt'lIIl1condUClot lana. but iii connec·
lad 10 Itle COndlJC'lot lana '111 I pltCtI Of WIfe
through I I.rr •~_ Th,. mauur. auppr..
... any tandlncy to OIClIIt lOtl ....tn IOITIt

IranllllOf' I\avIng I v.,-y I'ligtI 01'1'1. Ind II
carrlld out u!OllOws'
Awe.lmlilly 3 1'1'I1'1'I from the gat. 2<OndUCIor
lanl naar 11'1I 5 mm hOI. Ir. iliad aWly , 11'1.
o 2-<:onnactlOl'l ot T3 is bent SO- Irom the pc.
boare)and .hortened to app,omnal.ly 1 1'1'I1'1'I . A
3 1'1'I1'1'I '.mll bead II 11'1.1'1 pllcld on an Ipp'O.
8 1'1'I1'1'I long place of WIre (Irom I ,"IIlor or capa·
Cltor "ad), a".r which the prOlrudlng Indl all
blnll)y SO-, wher.a"lr Ihil brldg. ialOlderld to
Ihe glle 2-connaciIOn al 01'11 lid. and to 11'1. con·
duelor Ill'll/chip capacitor I! the oth.r Ilde.

Finally, tr.nlillor T5 is placid 11'110 the PCboard
from 11'1. ground lid. Ind lhe tIl) toId.recl to th.
PCboard . TI'II conductor Ian" lor drlln .nd
IOUrClOl lnll lrlnsillor ar• ...-rycloH logeln....,
and .".ntoOn mUll be ~iCl thl! no unwanlecl
short CirCUit II~. I! Ihll POSltlon.



2.10 . The BNC-conneclor, ,hOuld now be pr..
pared. The PTFE·ln,ul.lIon of U,e connecting
pin, ,hould be removed with the .Id of a lIIe on
one ,Ide 10 Ihat the PC-board c. n be directly
soldered to Ihe center pin of the cormecrce. •nd
doe, not touch th' Iniultlion. Ttle pin, 01 the
conntctor, ,hou ld be shortened to . pprox,
1 mm in length.

2.11. The conntc!or, are Icrewed Into the e•••
'0 that the PC-bo.rd c.n be directly , old'red to
the pin, 01all four ecenectcre.

To check thll. th, plec.. 01 the ca...hould be
l ined tOQ8lher ttmpor.rlly and theboard laid Into
place withOut soldering.

The holellor th, lWOleedthrOUgh cap.citorl on
the ba.rd mull be m.de at the approprllte l id'
01 the c..e( ... Figure 1l . Th' y l hOuld match the
1'101.. lor the PTFE I'edthroughl, and will then
automatlc.lI)' ,nlure that th, narrow edg.. 01
the ca.. llt Into tnefwe cutouts at the two cornarl
of the bOf,rd ,

When Ih..e conditiOi'll arelull illed, the e... and
the board .re Ilxad with a tew aoIdered polnll.
Fin.II)', the BNC-plnl are tolo-rad 10 theIr
appropriate conductor lane. and the ground lur·
tace 01 the bo.rd IOldered around the edge to
th, cue. One olthe covert can be pUlhed Inlo
place to ,nlu'" that It 1111, but .houtd not be
loldered 11'110 pl,c, at thll point.

2.12 . Th, r..1ollhe componenll c.n now be
lolder'd InlOplac,: Th, lWO 100Ohm r..ll tort
and the 150Ohm "'llltor: trimmer C lSI II to ldar·
ed It Ihe cold end via . conductor lane to the
ca..; tha cryltal ll pllcad onto the board 10 that
It 10uch.. lha PC-bai rd lurflca and It Ihoutd be
to lderld Quickly to the ground lurf.ce.

Th' laedthrO~h c.p.cltors .re placed to the
bo.rellrom the ground alde.nd soldered around
the hOleclrcumler,nce , The connectlonl of the
PTFE IHdlhrougha are Ihortened. after which
they are pl,ced through the c..e Irom the out·
lid, and lold,r,d to thel'edthrough capacltorl ,
On th, conductor Iide of the board. the wlr" 'or
the leedthrough capecltorl ere bent, ahOrtened,
end then soldered to the approprl.tI conductor
len..,

The Chip coupling capacitor II mounted verti·
cally In tne erot In the conductor lane In trent of
the connector.

AI thll poll'll. only one lerrite bead Ihould be left.
which II placed through a piece 01 wire, and bent
by 90-. Th, 'nell .r,then shortened to epproxi'
mately 2 to 3 mm. 'nd thil chOk, II fin.lly
IOld, red onto the cutout 01the COl'Iductor I.ne
between G2 01T8 and th••ppropril" eoenec­
lion 01 1. 1e,

3.
CONNECTION AND ALIGNMENT

Flrllly turn Ihewlper ol P2 awayIrom thl 10 Ohm
ral illor (Ioweat Qul.sc.nt cur",nt). T.rm ln.ll
lh. 432 MHz Outputwith 50Ohm,connect 12v tc
the l.edlhrough of 11'1. tranlmll converter ( .;. TXj
and check the lollowlng OC·vollag..:

.;. 9 V It tn. oUlput 01 the vOl tage ltablllz.r 11.
Align P2 to oblaln . volllge ol +0.4 V IcrOIltna
10 Ohm ,mltter r..lllor 01 T4, wnlCh corr...
pondl to I Quiescent currenl 01 ~ mAo

Furth. r volt.gel ara glv.n In Tlbl. 1.

3.1. Allgnmentor the Tran,mlt Converter

On, requlr.. a UHF.prOb' in conjunction With a
high-Impedance OC·vollmlter v..A·mulllmlter,
lubeiFET-voltm8lar , oscJlloacope. II C.) and In
output power Indicator (UHF mW..bsorption
wattmeter or UHF probe conntcted to. 50 Ohm
"rmlnatlng r..IIlOr).

Tne UHF·prob. 11 now conn'C I'd to tha b... of
TIS. Th. ge MHz osclnator II Iynchronlzed by
rolatlng 11'1' cor, 01 L. 11. Tne Osclllilion lhOuld
c.... abruptly at bolh l id.. 01 11'1' oscillation
r.ng, on rotating th, cor, In .nd oul. Brl.lty dis­
connect the operating volttg" .ft.f which th.
olcillator Ihould Immediately commence ascII·
teuon on reconnectlon.

Conn.clthe UHF probe 10 gate 1olT 1and . lIgn
I. 12 and L 13 lor m'Jl imum re.dlng (. pprox
70 mV at 96 MHz). The r'SOl'\lnc, ol th... clr·
cult, ls very notlctlbl. due to th.'Ow damping,
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Source/Emiller BaseConnecllon Gate 2 Drain/Coli .

T' 2.8 V 9V
T' 2.8 V 9V
T, 45V 8.9 V

T' "V
TS 9V
T' 9V

0.2 V
0.3V

0.5 V
1.5 V

1.2 V

Connect lhe probe 10gate 1 01 T2 and align L 14,
L 15, 8nd L16 lor maximum voltaga (approx .
250 mV at 192 MHz).

In order to simplify lhe lollowing alignmenl
steps, the lollowing preliminary adjustments
should be made:

The core 01 L 10 remains turned out completely,
and the trimmer capacitor C 19 is aligned lor
maximum output power , Which should go lnlO
saturation at approximately 200 mW . The drive
power ia now reduced unW the output power
does not exceee 50 mW when driven with a
single tone; In lhls case. the module will operate
In a very Unear manner.

The 144 MHz drive signal can now be ccnnectec .
It can be between 2 and 200 mW according to
the position 01 the Input euenuetcr Pl . Jl the
cncun Is operating correctly, a powerol between
1 and 10 mW should be measured atlhe output
Immediately.

Inductances L t to L 16 (with the exception 01
L 111) should be aligned lor maximum output
power . Since the resonant clrculll 01 lhe Ililers
affect another. they must be aligned allernalely
severlltimes. Thla will then automatically result
In the mostlavorable spurloua rajecUon,
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L 1;
L2 . L3 :
L4:

L5 :
L6 :
L7:
La :
L9 :
ltO:

Insert the core by 1/3
Rotate the core fully out
Fully Insert to ils stop, and then tern
back by two lull turns;
Fully Insert. then turn back by 3lurns
Fully In, 4 turns back
Fully In, 3Mns back
Fully out
Fully In, 3.5 turns back
Fully out

II II sensitive UHF-voltmeler having a low Input
capacitance I' avellable, It Is possible lOf the
alignment 01 the transmit mixer to be made stage
by stage:
Allgnment 01 the oscillator and the Inductances
L 12 to L 16 as described previously;
Injection 01 the 144 MHz drive algna!:
Connect the UHF·probe 10 gate 1 01 r a. Align
L2 , L3. and L4alternately lor maximum. txsccn­
necl the drive pOwer and check 10lee whelher
the measured voltage falls to zero. II this is not
the case, an Incorrect alignment musl have been
made to another Irequency than 240 MHz.

Connect the UHF·probe to gate I of T3 . Align
L5, LB, and L 7 to maximum: Iinally carry out a
line allgnmenl 01 L 1 10 L4 .

Connect the UHF·probe to the base 01 14, and
align L a and L9 for maximum vollage.

A notlceeble output power st'lould now be Indi·
caled so met it is possible lor an alternate line
allgnmenl to be carried cut, as previously des·
crlbed .



3.2. Alignment of the Receive Converter

Connecl . 70cm anlanna and , .... MHz rftC. iv.r.
Connecl 12V to 11'1. I.edthrough + AX,

Connecllh. UHF·probe to gat. 2 ot T8 and align
inductances L 17 and L 18 lor maximum YOUag.
(appro• . 200 mV at 288 MHz).

Align L tater maximum nola. in the 2 m r.c.iver.

tnJftCt a "32 MHz .lgnal lrom a .I gnal gen.rator,
or lun. the rec. iver to a s,rong eeeeen trans·
mln.r. Aotat. out the cor. 01 L22 completely.
and Ins." trimm.r capacitor C"3 by hall . Align
L20 end L21 lor max imum ovarall gain. Align
L 17 to L21 10r maximum gain, Th. cor. 01L22
remeln. In ils lully-out positlon.

Finally align C"3 lor besl .lgnal·tOonols. reuc.
Thl' can b. mada .ith.r on • nol.a-measuring
syst.m or In conJuncl ion wllh I w.ak belcon
Iransmln.r.

4.
SPECIFICATIONS

Frequency rang. (MHz): 1..4 -1461432 - 434
Output pow.r at "33 MHz we.so mW
Altqu lred drl ..... pow. r at 145MHz: 2 to 200 mW.
adJustabl.
Spurious r.jftCt lon: typ, 60 ea
SuppressiOn ollnband products : 60 dB ., POloIl
• tOmW
Nois. ligur. 01the rac.ive converter: b.ner lhan
2.5 dB
Sld.band not.. 01 Iha OIl:IUalor: B.ll.r than
- 140 dB/Hz a' a spacing 0120 kHz
Op.ratmg vonag. rlnga: 12 to 13.8 V
Cu"ant drain In rec. i..... mod.: typo60 mA at
12,SV
Curr.nt drain In trlnsmll mod.: Iyp. 85 mA at
POloIl · 50 mW
Dlm.nslons ln mm (without connftCtor.) :
148:x 63" 37mm

New Interdigital Bandpass Filters

Plea... 1st reqUIred
cenlra !requeney on
ordering,

Price: OM 188.-

"Itaga. ....Ied bandpa.. ItI18f1'or
1152 MHz. 1255 MHz, 1281 MHz or 1H7 MHz
c8fltre Iraquancl.l.

3 dB blndwld th: 12 MHz
P..lband In..rtlOfl loll: 1,5 dB
An&nulllOfl II :t 24 MHz: ~ ClB
Anenuilion I ' :t 33 MHz: &0 ClB
Retum IoU : 20 ClB
Dimanslons (mm): n 140 M70 x 28

Ideal lor Inl ' lliallOO bIIlWMn I,ral I nd HCOl"d pr.
Imp/ lffaror In lronl 01lhe mlMer lor euppre,,~ 01
Imagl nol... Ind Intll1erenca ncm UHF·TV
transrMlers Ind OUI~-baNIAldlr SllllOfIS. Alto
V8fY -.:lVI..bIe II Itla outPut 01 a Irequency multi­
plier Chain. or behind I Irenlml\ mixer,

k I))WfJ[technik re,,'t D. 8'llen Jahn",.:4 ' :0:":: 80· D·8523 8"."00rl
'rer.: wa sl Germany 9133 /85 5 . For rapr.senlallve.see co.....r plge 2
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Eugen Berberich, DL 8 ZX

A Spectrum Analyzer
for VHF/UHF Amateurs

Part 2: PC-Board for the Premixer Module

In Edition 411180 01 VHF COMMUNICATIONS,
th••uthor d••c rl~d • Iplctrum .n.IYZlrlor
homl conltrucllon lot th. thr.. fr.qu.ncy
r.ng,. of: 1- 400 MHz, 430 - s ee MHz, .nd
1230-1eOO MHz. A ,o-n1lect pr.ml..t w..
r.qulr,d for th.low.st.nd hlgMlIlr.qulncy
rlng'l. Th, po,ltlon of tM componlnl, In
Ihll modul, II rlth,r crlt lc.1 If the crOIl·tlrk
b,tw"n the chlnn.1111 to b' k.ptlow. Th.
.uthor Informed u, In th. orlglnll Ittlcll thai
hi would d', crlb, I prov'd PC-board for th.
praml..r modul,. In Iddltlon to thla , tunh.t
detafla ar. to bl glvln r.gardlng a 38 MHz
h.Ucal IIlll r with O-multlpll.r lor thl Intar­
m.dlata fr. qul ncy of thl 'plctrum In.lyzer.

1.
CIRCUIT OF THE PREMIXER

Th. circuit diagram giv. n in Figur. 7 01 thl
origInal artlcl, w.. lurthar Improved In th.
d,vllopment 01 the finll Vl riion whichII Inown
In Figur. 1.

Swllchlng dlodel type BA 182 (or BA 283) .rl
Uled lor IWitchlng thl Irequ.ncy r.ngel. The
hlgh·pall fllt.r lor Ir,quency r.nge III (1230 ­
1600 MHz) comprllal printed Inductl nc.. (L 5
and L 8) and thr•• c.ramlc capacltorl (C 1
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C 3). Th. SChottky ring mixer type SAM·5 (Mini.
Circulll) requlr.. In oaelllllor power 01 7 dBm
(5 mW). According to Ih. dlta Ihell, lhe Input
Irequ.ncy r.ng. il 'rom 5 10 1500 MHz.
According 10 thll. thl pr.mi... r will not op.r.te
optlmumly In th.l..l 100 MHz of rang. Ill . The
.Il.nullor linkcomprllingr..il lora A5, A6 .nd
A 7 provld... wld.ba nd, ohmic l. rmlnll ion II
th,outputo'th, ring ml...r(plnl 3 I nd4). ItII not
nee....ry to procur. , ..otic r..lltanca v.luil in
order 10 achl,v. an ....ct 3.0 dB allenulllon;
when ullng lh. glv.n v.lu" , a good matching II
oblalned with 3.15 ea . Fln. lly, It ahould b.
m,nllontcl th.l the v.luel at both chok.. AFC 1
.nd AFC 2 .re not critical.

••CONSTRUCTION

PC·bo.rd DL I ZX 004 W.I developed lor lhe
pr.mlx.ar. Th. dlm.nllOnl .r.35 mm .. 70 mm,
Ind It II double-coaled, (I" FIg. 2). The
componl nt . id. of tha bo.rd II In lh. lorm 01 •
conllnuou. ground lurfac., which I. onlybrokan
.round thl connection f••dl 01 the compon.ntl
thal.r. not grounded, With lh. aid 01. drill. The
modul. mUll be complately Icreaned by
mounting il ln • conv.ntlon.1metal box.



OLe ZX
co,

<>#,,'

fl; . I :
The"........
module h•• lho..
........nng tnp.III
Two olll'lHe .
tori""" wffll .....
lid 01 • wldeuncl
ling ",I• .,. lhe 1"lrel
can be dlrectl, COft­
Meled 10 It\<tlu _
wtll'loul con....,.,IotI.

Thr.. ,Mdlhrough capac,1Oft ancllrvtl mlnlAtur,
eoa_i-' connectorl are i~ In lhe SIde
~neI• . II re(lulrltd ,11 is poNItH lor coaxial cable
to ~ a.rllC lly SCl6(Mre<l to th. PC-t>oIrd and 10 be
pauec:llhrough the aICl.p.lneI ollhe bel_ Ullng
tubu lar nv.tl

3.
A HELICAL AtTER FOR 39 MHz
WITH Q·MULTIPLIER

A39 MHzIF·p,..mpl,h" wUlho\Iwn In Figur.'2
ol lh. ong ,nal publicatIOn. The neIIC.' ' ,Ile' with
Q..mult,plt't 'I now10 be dllCf'bed to allow thl'

amph"., 10be rMtZed

FIgu~ 3 shows • twe).SI~ NI'IClPUS flit.,
ll'I*:lalrom IO-CIII«l NliCal eire..-" w!'IOM rllgh
a il iO be increaMd lu l'1l'1et' "'ling. Q-mult,ploer
It is eqUipped Wll h the high-power FET P 8000
(p 8002). The CIrculi a.agram shoWl 1!'Ie (ran­
Slstor and OII'l4tr parts OUliida of ,,,. !mil" c.rCull
lor c..nty; hoMvef,lM lrnSlltor, tru.. chok..,
I, rma~ . .. ........ as the bypUt capacltOrt

and 'Hislor are aclually tnl ,alled .,lIun lhe two­
chlimbM bel_ OM f..clthrough C4lpacllCW, each,
conn«:llthe CirculI 10 lhe ope.alng VOllege and
10 the pot~hOl'neter 10. edjuSlment 01 the ().
multlphel' .

•I
DL8Zx

00.

10 0110 0(10
l p '. JP

.­f Fig . 2:
TN PC-bo.,d 01IN p..mio.,
,. doutM-cNlItd.net ,.
'nl1.r..d 'n. !!WI.' U".

•Qm·.m_
f"oAIlI_

L- - - - _ 70 J
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Low -c.ap QC, tan<:'

CoupI"'1l ...". rndthl'Oullh
-, CJ 5, /

C2 e'

" ",,,
L2 : L1,,,

FI';J , 3:
T.....O·II.g. h'llcai mlfr
..... Ith Q.multlpll" lor th.
39 MHz IF.

The helical bandpass filter 15 deSigned tor
installation In IWO metar-ptete cases whose
dimensions are 74 )< 111 )< 50 mm (dimensions
ot Ihe cover). The inductances are constructed
as tonows:

L. 1: 21 lurns ot silver.plated copper wire ot
1.S mm dia.. wound on a 25 mm termer .
sell-supporting. coil tap: 1 turn trom the
cotd end,

L. 2: As L 1, bUI coil tap al4 turns from tne cold
end.
Inpul and outpul coupling : one lurn , each ,
01 insulated wire at the cotd endol L1, or l2.

tn order to avoid any mlcrophonic -type euects
due to shock, Ihe two coils should be suppofled
by PTFE·suppoflS or strips at the center .

The mouctances are putted out to approximately
3/4 ot Ihe length or the case. and broughl 10
resonance by adjusting the ceramic tubular
trimmersC 1and C 2, A coupling wire is provided
between Ihe hot (capacitive) ends ot the coils .
Trimmer C 3 extends the wire to term a capac i­
tive vollage divider which allows the coupling to
be varied.

A compromise must be found between lhe slope
01 the passband curve and slability. Since all
adjustments affect each other, a swept-fre­
quency system can only be avoided if one has
considerable experience in this type 01 adjust ·
ment, The alignment is carried oul aller attother
modules are operahng correctly . The alignment
Is made by connecting an input signal and aUgn·
ing the module according to the indication on the
oscilloscope .

The sOltOrs and slall 01 VHF COMMUNICATIONS would like to wish att readers a happy and
prosperous New Yelr.

Weare sorry thlt you have received this edition too late. but this was caused by the unfor tunate eeein
at our printer . Mr. Gert Reichenbach , who fell sick and died whilst preparing this edition,
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Friedrich Krug. OJ 3 RV

A Versatile IF-Module Suitable for
2 m Receivers,
or as an IF-Module for the SHF Bands

Part IV: Construction of the Crystal Filter
Module OJ 3 RV 001

A, WI' mentioned In Plrt 3 01 Ihll ..rl••,
Plrt 41, to commence th . SClulr co nllrucllo n
log lth.r with the Unll cir cuit d rlgrlma, co m­
ponent teeeuen ptsn . , I nd phologr.ph, 01
lh. l ulhor', protolyp'" Thl' part Is to d. , ·
crib. the Ural 01 • lot,l 0' four PC-bOlrd
modul••: Tn. cry. lll llIIer modul• . II li to ba
de. crlbed In tw o dill.rlnt ....r.lon . 10 thll II
II polllbil 10 U. I l Oy IVln,bls cryl' al fm.r.
,I r••dy In yo ur po.....lon .

••
CONSTRUCTION

AS was men\lOI'Ied In the llfst pari ol lhll "fll',
a catelul co nstruChon and alignment ISf&qUlled
il the mdlvi dual modules are to !unchon cor.
rectl y The required Isolation between the
modules ce n only be achieved by const'UChng
lhe ClfCUlIS In metal 001t8S and by providing I

COnHqU8nt bypa.. and choking of all 'upply
vollages and conlrollines, as well as con n8Chng
the input and output signals with the aid 0'
screened cabIn.

4 ,1.
INPUT CIRCUIT

The cons tructl(Jnal dalal ls given in the onglnal
descriphons are sulflcient for conll rucling the
modules 01the Input circUIt OJ 7 VY 002. OJ 7
VY003. OJ 7VYOO4, Ind OK 1 Of044/04S, It Is.
however . adVisable to install these cirCUits in I

case snd to isOiale, and screen the leads in the
same manner as to be described for the IF·
modules

Unfortuna tely. the OJ7 VY boardS do not htmto
available metal cases, which means that these
must be constructed II one has dlfllcu lties in
obtaining the smaller leedthrough Capacitor,
with lhreads SUitable lor the aluminium case 01
oscillator OJ 7 VY 004. one can uMthe larger
caM type AltO.

In the case of the noise blinker OJ7VY 003. only
special hlter crystals shOuld be used in the cry­
stal hiler , and not cheapCB-crystalS. The author
measured a number 01CB-cryllalSlrom the Far
East and found that their Q was too POOr. and
that they possessed strong spurious resonances
In the VICinity 0' the nommallrequency



The diglt.l r••doul OK 1 OF 04<110<15 c.ulltd
inlerlerenca in lila aulhor', prototype dua lo har.
monlCSollha multlpla. , 'gnal, and lor Ihl' rea ­
IOn u wa. completely scr..ned in meta' g.uza ,

4.2.
IF·MODULE

Th. requ ired d,VI.lOn 01the IF·module onlO lour
PC-boIrd. WI'~n In Flgu1. 4 OfEd 218201
VHF COMMUNICATIONS. All bolrds hlva Iden·
tlCa' d,manllOnl 0112 mm " 146mm and lit inlO
the IvalllDla metal CIM Thl' ansurel a 'Imple.
mech.",CII constrUCII()fl. hOw.....r. "Idl 10 I
high density 01 components on Iha pc'board ,
The use 01(h. given CompOnenllll therelore nol
only necessary lor relson. oIl rahlDla. electr ..
cal operlllOn 01 Ihe CIrcuits. Dut Ilso lor space
reasonl

4.2.1. C rystal Filler Module OJ 3 RV001

In many lellerl.nd lelephone c.lls to the .uthor,
raaders requested Ih.1 the bo4lrd 01 Iha cry'lal
Ill,ar module be developed 10 lhat Iha Ilrge
number 01 Ivallable crystal 1I11er. 0' dlttarenl
liZ" end Imped ance could be used on 11

For thll relson. lWO d,Narant ver.iOnl are 10be
descrlDec! PC-bol rd OJ 3 RV 001. can be
eqUipped Wllh lhr... monoli thic crystll IIllers
haVIng spin spaclngol 13,5mmor 17,6 mm wllh
d,llarant Impedance. 01 0:: 500 Ohm. IS waUa.
• dlscr elely conSlructed cryslll hUar wllh In jm­

ped.nce of Z, • 500 Ohm II 30 pF, PC·board
OJ 3 RV 00lb " only Ible 10 eccept discrelely
conlltlucted crysl.' hll erl . Due 10 the larger d "
menSlon s 01ttle se lillerl . only threa such "Ilers
can be ecccmrrccetee on the PC-bo.rd, two 01
which must hava an Imped.nee ZF • 500 Ohm,
Impedance lrl nslormation can only be provided
for lha cenlar hil er on lha ec-eeere. which
allows a liiter having a highe r Impeda nce fa g,
XF·9E) 10 ba used, 0 1course, It Is nOl necessary
lor Ihal e lwo boardllO be a.cluslvely equ ipped
Wllh 9 MHz crystal lillerl , ho_ver. Ihe to­
duct.nee.nd C.polellor value. ara nOl gIVen lor
Olher center Irequencles.
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Cir cu li O" Crlpllon

Tha Oper. IIOn 01 lha circ ul I wa. descr ibed in
delall in part 2 (VHF COMMUNICATlON S 2182).
In order 10 understand lha constrUCllon de..
cncucn and Ihaselecllon ollhe components.lhe
CirCUit oper.loon i. to be brle lly deSCribed and
Ihe valuellh.1 h..... been ch .ngect wllh raspecl
10Figure 10.nd Flgul . 12are to be dlscu,sed In

IOmewhat more det.il The CirCUlII d••gr . m. 01
both versIOns .re gNen In Flgu .... 37 and 38
They dltter only In the number of liners, .nd In
tne simpler construcliOn 01 Iha operating point
adjustment lor tna BFa 69 lor compactneu
reasens

The input bandPISS 11l1er compnling L 1. C 1.
Ind L 2. C 2 provldel I wlde-oand, ohmiC Input
Impedanee olSOOhm, whIChI' provided by R 1
In tria stOPband range , .nd by lhe Irl nl lormed
Input Impedance 01 the comlT'l()r'l-Qata FET
amplilier tr.nslormed by Tr 1 In Ihe passband
r.nge, Tr.nsformer Tr 1 has Iturn..r.hO Of 3 2
and provides a leSlllance trans lormlllOn 01
1:0.0144 . In order to obla,n In input Imped.nce 01
5OOhm, III' MlCeuary lor Iheoper.tlng poInl 01
Ihe parallekonnected Fer T 1 10 be selec ted 10
tnet an Input Imped anceol22Ohm results al the
source, The operation potnt il IdJusled wllh the
aid 01 R 2. A fi..ed ralillor i$ provided al thl'
poslllon slneelhe tr.nSlSlorl mull be .alected to
have the sama oper.ll"'Q po.n l belora
inSlaliaHon.

Since very lew readers Will h...... measuring
system to enablelhe "anSlstors to be measured
dynamically al 9 MHz, II is recommended lhal
the DC-operallng POInISbe measured In lne err­
CUlt given In Figura 39 , Ihe aourceogata volt age
Usa 01 all P 8002 should be measured WIth a
dlg ,tal vol tmeter al lhe d rain currents 01 10, •
22 ,5 mA, I02 _ 25 rnA. and 10 3 . 27,5 mA, and
noted .

The ereue slope can be calculaled I rom thase
measu red values according to the !ollowlng
equalion:

S. IOJ -101

UQ01 - UOD3
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Fig . :II :
Ow••" CIrC",11(II' IftOCklIe OJ:I RV00lb .NCh I.
clnIgnecllor I",," dl.c.t1. C~., lilt...; lhe c­
... fill.. can be provi<Ieod .llh _ Imped.ne. I••n..
t_lIon, .he.... lhe Olher two mull ..."••n 1m­
pHI.ne.ol 500 D 30 pF

Fig. :II:
M.......na eire"," for OIltrmlnmg lhe Ope,lIlno
poInI.nd t.Io9t of"" po." FU• .
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VHF COMMYNIC" TIQN§ ..,82

To lorm T 1, two transistors hiving the aame
aource-gate vonage USG2 .re connected to­
gether, and Iha deviation mUlt not be more than
a maximum 01 10%. The values for the slOpe
st\ould be aOdedand should amount to approxI­
mately 45 mS.

Ilthi, I' the case, the value 01 R 2 I' obteinecl
Irom the lollowing equation:

A2. UOD2
2102

The neerest vllve 01resistor il then used.

I! the overl" llOpe t, greater trlan 45 mS, the
value. lor the lower dra,n current should be
used. and at lower .Iope. the value. for the
higher dr.ln current. The luthor was able to
.ellCt the required lour pair. Irom a lot. l 01
25 P 8002 .

The output Impedance 01 the FET·amplifler il
lormed by the parallel connec tion of the 560

Ohm resistor and the hUerImpedarK:e 01 appro­
Ximately500 Ohm, or the filter impedance l rans·
lormed up to 500 Ohm. The 33 ,uH-ehokel, pro­
vided lor the DC-supply. It il imporllnllhatlhe
Intrlnilc resonant lreQuency 01 thll choke il
much greater than the Intermedille Ir&Quency,

In Ihe cI.e olllller impedances 01 more than 500
Ohm, an Impedance Iranslormation II made with
L 3 and C 3 accordIng to the equeuone given In
SectIon 3.1.4

Thel0 nF capacitor between drain and l3 il pro­
vided lor CC·blocklng. It can be replaced by a
brtdge when USing IIUe" that have no galvaniC
connectIOn althe input .

A resonant ctreurt compri,ing C 4 and L 4 la ere­
sent 81 the output Of the tilter , The input Impe·
dance 01BFa 69 I. matched to the hUerWIth the
aId 01 the coil tap on L.4. The coil lap Is therefore
dependent on the Impedance ollhe lilter. The hl­
ler, are aligned lor Ihe best passband curve With
the lid 01 C 3, C 4, and possibly L 3,
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VHf' COMMUNICATIONS _182

Fig . U.: In o rd., 10 c:ool lh. p.lr. ol lrln.IIlOr., mll. 1. Irlp• • hould H m.d. btlw..n Ih....nd
th. e'M.

The inp ul imped ance 01the BFa 69 Is virtually
constant In lhe passband range 01 the eceee­
quen t trtter XF - 910, and Is ma inly dependent
on A 3 and R 4. An Inpu llmpedance 01100Ohm
results wilh A 3 • 10 Ohm and A 4 • 100 Ohm,

These two resistors determine the gain 01 Ihe
stage. which has been selec ted here so that lhe
dynamic range ol lhe subsequenl, controlled IF·
ampli fier is utilized to lhe lull. An increase In gain
Is possible by reducing the value 01A 3. Wilh A 3
• 8 ,2 Ohm, lhe input impedance cttne BFa 69
Willamou nt 10 appro~imalely 90 Ohm, Wllh A 3 •
4,70hm te apprcx. 7S0hm.

The stage will show . lendencyto ins tabili ly it the
value 01 A 3 11 reduc ed further, or if A 4 is in­
creased,

The operating ccrruol lhe BFa 69 is h~ed In ver­
sian .e' et • collector current 01 appro~imately

l SmA,

In version .e'. lhis operating poll'll is set wilh me
aid 01the 47 kOhm trim mer pctennometer and
can be measured as avolla ge drop 015 Vacross
the 330 Ohm resislor in the collector cconecuoe.

The collector nrcecerce is mercnee10 lhe imp&­
dance of lhe filter with lhe aid 01 L 5 and C S.
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AIIQpt 01 20 mS II reql,ll!.c!lor an OloItpl,Il lmpe­
dal'lC' of appro_ 50 Ohm The valut 01 R 5 can
be calculalltd Irom th. m...urltd vaIUl. In Ih.
lollowing manntr:

The output Ihould "war- ~ oparatld Into .n
OhmIC tarminatlOtl of 50 Ohm , tine. the stage
WIll tnow • tal'lClancy 10 M1I-oec:lllaliOn i1 pro.
vlcl.c! WIth. capacll..... to-cIauch ..along unter·
mtntl.c! cotxilll cabla!

AlletlllOn mutt .110 ~ paid 'tltllt POlltlO1l lhat
tht intflnllC rtlOnanl frequtncy 01 tht 22 ~H·

chOkt It much grtattr than that 01 th. Intt'·
mltdialtlrequ.ncy,

Tht oulpul impedanct Ollht IIIttr 01e kOhm II
'ealizltd with tht .id 01 the rwc 12 kOhm rt.l.
110,. . Th.,lr.yc.pacltancllartlrlmmltd out in
lh. rncnanl CirCUlI comprising Le . Tht sub..
quent FET In a common sourct enccn gu.r.~

I.., • 1ow.lnPtda~ OUtpuI of appro_lmlltly
50 Ohm . The IOUrCl r.lill.ne. R 5 d.terminel
th. Cl,l"tnt flowing UUough tht FET. al'lCl lI'Iut
allO the OloItpl,ll lmprtdanet.
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Fill , 43c: AUlhOf" prOIOIVP' rnodul. OJ3RV00lb

Componen lS

All components not specifically marked in the
circuit diagrams, can be standard components
of the given values,

Aesistors:
Composite eerecn resistors with a spacing of
10mm;
Capacitor, :
Ceramic capacitor, tor 2.5 mm spacing:
Feedthrough capacitors for tolder mounting 01
2 nF;
Chokes:
AF..chokes, Siemens B 78108 lor spacings 01
\2.5 mm;
AFC-chokes: si~·hola 'arrite cores;

C 1: 125pF made Irom two ceramic ca­
cecncre (100 pF + 22 pF In parallel)

C 2: 1 nF chip eeceencr

C 3, C 4: Valuesgiven In Figure 4; plastic lo il
trimmer 01 7.5 mm dia.

C 5: 40 pF plastiC loll trimmer. 7.5 mm
dia. (Philips: violet)

L 1: 2,5 JiH. 15 turns 01 app ro~ , 0.2 mm
enamelled copper wire in coil se,
04t·2165, orange COlour;

L 2: 0.3 JiH, 5 turns 0' epprex. 0.35 mm
enamelled copper wire, otherwise IS

L 1;

L 3: Value In table 4, otherwise as L 1;

L 4: Valua in table 4, toroid core,
Siemens A 8.3 K1

L 5: 13t/H, 33 turns, otherwise as L 1,

L 6: 20 JiH, 40 turns, otherwise as L 1;

Tr 1: 3 )< 10 turns 01 .ppro~ . 0.35 mm
enamell9d copper wire, toroid core,
Siamens R 10 N 30
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Type olli ller Impedance C3 l3 C' L<

XF ·9B 3·40 pF 3-40 pF 331urnllO.2 en. C
SOOO Il JOpF - VIolet tap :

XFM· 9 e Yiolet + 15pF ' 4 turns

XF·9 E 3-40 pF 1 0 , 5 ~H 3-40 pF 33 Iurnt/O,2 en. C
1.2 en Il JO pF Vio let lap :

XFM·9E violet 29.5Iurns + 15 pF a tume

XFM ·9$ 03 1,8k0 113pF
2·22 pF 14~H 2-22 pF 33turns!O,2 en . C
gr..n 345lurns green tap: 71urns

XFM·9 S01 3,3kO 112 pF
2·22 pF 21 #H 2·22 pF 36lurnslO.2 en . C

0'"" 42.5 1ufns green tap : 6 turns

XFM·9$05 8,2kCl II OpF
2·22 pF 53,..H 2·22 pF 38lurnslO,2 en . C
gr.en S451urns Of"" lap : A lu rns

rib'. 4: 1'I'InilormlUon tomponlntl lor , MHllllt .,. on OJ3 RII001

Conslrucllon Oet,U,

Flgu ,.. 40 10 43 show 1r.8 PC·board dIagrams
andcompo",,"". as welle, ltle two author', pro­
totypeS that include additional Informalion
'sgardlng lhe arrangement 01 the componenlS
on Iht upper and lOwerSide, ol lhe board•.

The euthor ', prototype' ar, double -coaled ,
however , do nol pOlle.. through contact" All
hOI" er, 0,8 mm diameter ,

Due to the high d,nslty 01COmponentl. the PC­
bOoIrdl . hOutd b' provided wllh the componenlS
In an c' rtaln IIqU'nc"

Firstly carry out the mechan ical work :
- Drill the holel on the bOard: solCler tne board

into the ca.. WIth a spacing 01 12 mm trom
the bale plate;

- Drill the hole. In the ca.e and the lower
screening panel, and solder into place:

- Solder the leedthroug h CapaCitor. and
connector, mtc place .

The CirCUlI I' then completed:
- Start ing al the output .nd CQr'lhnuing up 10

11'1.10 n coupling capacItor In 11'1. ba.. line 01
11'1. BFQ 69:
CM<;k 11'18 operation 01the errcuu and align

'"

The operating poinl . nd hner XF 910.

Place the upper ICreemng panel into po'l l ton
and complete mounl lng the rell 01 the ccmcc­
nenlS, The pOint. marked With crosses should
be soldered on both , ides ol lhe board 10 ensure
through -contact ing

Align the inPut I llIer 10 thaI It has a wideband
Impedance 0150Ohm . • nd .'Ign the crystalliller
lor me required pallband curve. II no Impe­
dance measUring uM is .vailable , L 1 and L 2
shoulCl be aligned lor min imum attenuaTIon 01
the Input Illler'

The winding data ol \he Inducla nces in the hlter
CirCUits ale designed 10 thatlhe cores are appro­
llmalely 2 turns lrom the upper edge 01the lilter ,

A lurther decoupllng between input and output
01 the crrcuu can only be achieved when Uling
screwed covelS . which can be improved by pre­
vidi ng a good contact between the screening
panels and the cover uSing a tength 01coaxial
sheathing as can be Men In Flgur. Ub

ThiS compleIn Ihe conllructlon 01 the crystal
lilter module.



VHF CQMMUNICATlQNS 4/82

MA TERIAL PRICE LIST OF EQUIPMENT
described In EditIon 4/1982 at VHF COMMUNICATIONS

DL8 ZX 004 Premlur for the Spectrum Analyzer Art. No. Ed. 4/1982

PC·bOard DL8 ZX 004 Dcubte-ccatedand etched, alivered 6725 OM 19,-
Parta OLaZX 004 1 ringmixer SAM-5. 6 diodes, ateee -

through and 10ceram. capacitors,
12resiators, 2 RF chokes, 1 melal case

KII Ol8 ZX 004 complete wIth ebove parta 67215 OM 223.-

OL.8ZX HeUcal FlIter l or the Spectrum Analyzer Ed. 4f1982
Parts OL.8 ZX Helical Filler: 2 metet cases. 4 m 01 silver·plaled

wire, 3 ceram. tubular trimmers. 1 ceram., 3 teed-through
ceps.. 3 PTFE.teed.lhroughs, 3 RF-chokes. I !errite bead,
1 resistor. 1 trimmer POt.. 1 off P8002

KII Helical liIter, complete with above parta 6727 OM 49.-

OK1VA Compact 70 cm Tranaverter l or 2 m Transcelvera Ed. 4/1982
PC-bOard OK1VA144·432, coubie-coereo . drilled "68 OM 37.-
Parts OK1VA 144·432: all necessaryparts including teeo-

throughs, BNC·sockelSand drilled metal case
KII OK1VA 144·432, complele with all parta 6769 OM 248.-

OJ 3 RV Versatil e IF-Module Ed. 411982
PC-board OJ 3 AV 001a double-coated, drilled 6729 OM 25.-
PC-board OJ3AVOO1b double-coated. drilled 6730 OM 25.-
PC-bOard OJ 3 AV 002 double-coated, drilled 6749 OM 25.-
PC·board OJ 3 AV 003 double-coated, drilled 8746 OM 25.-
PC·board OJ 3 RV 004 double-coated, drilled 8748 OM 25.-
PC·board OJ 3 RV 005 single-coaled, drilled 6747 OM 18.-
P 8002 Power·FETs packels 0110 9069 OM 89.-
BFQ 69 UHF transistor ,m OM 8,50
Tmned-meter case 74)( 148)(30 '501 OM ' ,50
TorOid core R6,3K1 9159 OM 1,50
Coil set 041-2165 orange "66 OM ',50

Monolithic Crystal Fllt era f rom KVO XFM·9B02 6809 OM t48.-
lor the OJ3RV IF·Module (lor lnslance) XFM·9S01 6810 OM 148.-
XF·909 6800 OM 31.- XFM·9S02 8811 OM 148.-
XF·9 tO 8801 OM 38,- XFM-9S03 8812 OM 148._
XF·914 6802 OM 46,- XFM·9S04 6813 OM 148.-
XFM·9A 6803 OM 118.- XFM-9S05 6814 OM 148.-
XFM·9B 6804 OM 136.- XFM·9S06 6815 OM 148.-
XFM·9C 6805 OM 121.- XFM·9S07 6816 OM 148.- .
XFM·90 6806 OM t21.- XFM·9S08 6817 OM 212,-
XFM·9E 6807 OM 121._ For Technical oela aee rear cove r page
XFM·9B01 6808 OM 148.- 01VHF COMMUNICATIONS

k ~berichte T,.,y D. Bill" . Jah nst' 14 , POSII" h 60 , D-6523 Bai. "dorl
Tel. west Germany 9133·855 . For Aepresenlalives see cover page 2,,,
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offers .. .

A System lor Reception and Display 01 Weather.Satelllte
Images using a digital scan converterlstorage module with

256 lines, 256 pixels and 64 grey levels

As a mOdern reptacementtce the DC3NT video processor, VHF COM MUNICATIONS
is now able 10 otter a digital scan converter with the above ment ioned teatures. The
2400 Hz subcarrier is led Irom the VHF receiver (OC 3NT 003/004), processed and
sto red In the scan converter, and the CerA video output can be displayed on any
suitable mcnucr. The scan converter itself consists ct twc PC-board mOdules and will
be published in edit ions 4/1982 and 1/1983 . We can, however already offer these
modules In advance since they will be available from February 1983.

Ali lhese modules are avai lable as kits, reecy-tooperete aligned modules, or as com­
plete equ ipment in cabinets.

'berichte T!!ry 0 , Bman Jahnslt 14 Postlach 80 0 ·8523 Balsrsdorl
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A new service 01 UKW·BERICHTElVHF COMMUNICATIONS:
Dln . mln,lIo " Sc:hldul. 01METEOS"T . Incl, lu rllC. ma,1

Audio Comple l C'III'" Wllh 2.30 m,nul' l oIl1llCled lube.,"" ,ecordlng.
of METEOS"T . fId NOAA. flip

B) Aligned ready-to-operate PCB-modules and equIpment
Clvl lV,.dl.IO, lor abOYl pa ' l bOliC 1""""'

VHF 111:,Ivll' lOf138 - \38 Ul'ir . OC3 NT 003

OKIII" or 101VHF rlC, lvll. OC3NT 004

Olglt . I I<:." Co"nrt" (2!1e. 256.6 Bit) YU3U MV00 1 + 002

PALoColor mod ul. wllh VHF OI<:lllllOf YU3UM" 003

C) A complete system , reedy-to-operate In cab inets
P.,. boll c '"'InM. 12 HO"""". ,,,,,,,,ng m'Ch'". .nd ,,,..,,. UYflV " dlttor. ,uppor!'

M£T£OSAT cony,"" w'lI1 O......FET prllmploIolf .fId mlo". 2 etIInlllll. ,n CUing

Anlln"" lor OItIII,ng ,",11,,", OJ0BQ.131 (Vl'iF COMMUNICATIONS 41111811
Pawlr oomtlolllf lor Ibove. AT.131

&-ch."".l VHF rKl'IY.r In Clbor'llt . progr.mmtdlQr
131.1301131.3OO1131.400/1 31.500/1 31.f201 131.850 MHI

OIgIl.II<:.n CO"'III'1I<, 258 . 258 . 68,1. w'th c:onIrol eIIct.OflO<: . In cab,,,,,

PAL-<:Olof modul' With VHF OI<:II.lor.fId~ .upPIy . In C,b l""

Video mon itor . tllacklwhlll, w'Ih 31 em C.R,T

'7O' 1I~.00

8114 115 ,00

'141 225.00
"45 10.00

"'. 1115.00

.m l SO.OO

000' 150.00

11131 395 .00

8132 1/11 .00.,,, 1150.00

'''' 215.00

423 .00

00,. 845 .00

0101 191.00

"'" " .00

3300 1291.00

15135 1910 .00

11131 650.00

"., 550.00

3,00

25.10

J

lUI d'''gn.lIon Art. No . ""'.OM

5.1 Of 12 .-gm. + ,upporl. - 110.00
Rlv. ,lng InKhln. + flv". '''' 93 .00
1.1 OHI C.vIIV rldl.lor kit "" ~O . OO

DJ IPt 010 e.., 221 .00

YU3UMV 001
YU3UMV002

YUJU MV003

OC3 NT 003
OC3 NT 004

DJ1 J Z 003
OJ IJZ004

~"82
1I111a3

21111U

1/1880

41111711
1/11180

4/111111
1I1;e2

o..e:tibed
In £dliion

A) A complete system as kits
P.rt In 1M .v.,,,,"
1. P. r.bo llc.nl.nn• . l ,l m d'am ,

12 Mgm. to bl ler""" or nv. ted
tOQllhlr . 3 p1• • ' 1C ' uppor!' tor '1lI" 10'

2. Lo w·"OI...mp llllir lor 1.1 OHr
tOtig' "IUy d..cnbed lOfUII II 2 40Hz.
lh" uno!1, luned 10 1 1 Ol'ir)

3. M£T£OSAT Co"Y'rI,r. C:O"II,tong ot
two moduli. - Outpul I"" IF •
131.5 Ul'ir)

4. VHF RlI:llvlt. IrlQ....ncy ""ge
136 - 138 UHr . Oulput 2400 HZ
.u!l-elrr..,

5. Ollllt.ll<:.n I:O"VII1It
(258 • 25e• I 8 '11

II. PAL-<:Otor mod ul' w,th Vl'iF mod

k ~Iberichte Te"y D. B,nan · Jahn,,,. 14 · Posllacl1 80 · 0·8523Ba;,,""'"
Tel. West Germany9133·855. For Representatives see cover page 2
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An Amateur-Television Transmitter
for Home Construction

•

-

­,-
.~-

_.
l:DJ~ OJ11Z 001 OJH lloo.DJ6 ~ 00- r.- ~'e- OJH .OChl ~ • •=- ~. - _.- -- ,.- -,- - I~-"'-'

~F: -' - ,-" ....... .'\"- ,.-. -....-. , • ....
IOJ::tOCJ I --- OJ ~le 00) OJ H lOOS.""-,

-~ ---- -, ...
"' ~ •-~"""' 1-

•--
-

VHFCQMMUNICATIONS 4 '1977
VHF CO MMUNICATIONS 311981
Thla aet 016 .alllona ia available
at OM 24.-

1/ 1973
211973
211976
1/1977

A. televISIOn transmm6l'built Irom modules elescnbed,n VHF CO MMUNICATIONS II shOwnInthe
above block dIagram Each lunchon .1 realised on an Ind ividual PC-bOard Each PC·board 15

built Into III own llnned-metal be .., whIChleads 10 a very clean opetatl()n withOut unwan ted lItray
coupling and withOut prob~' caused bV radiatIOn , Each module may be aligned and lested on
ItSown. Alllhl ' encourages the home constructor since It makes II e.sy to understand the dille­
rem 'unchon• . and II: "nally lead. to • htgh·va1ue ATV If."smille, 10 whld1 all POSSIble VIdeo
source. (black.'Wt'ule or COlOf) !1"IIy be connected

For J" ampll1lC8hon Ofthe ttanstNl~.' vanetyot nat amplll ,etl1or '''I 70 em band may be
used (nee FM ..1Ineat1- 'I. wtlefeby care a/'lOuld be taken 10AOJUSt lhe doVe 10 It'Iat the 0UIPU1
po¥wer does rote..ceed hoi" lhe PEP vaNe oIlhe SSB mooe
The ATVmodules Iisled have been pubItshect by ltl,.. aultlOrl The dnCnP11Ql'\S are delued ancI
WlII enablesuccessful dupllClllOn Theya'elO be lound In ttle lOIOwlng .alliona or VHF COM·
MUNICATIONS;

VHF CO MMUNICATIONS
VHF CO MMUNICATIONS
VHF COMMUNIC ATIONS
VHF COMMUNICATIONS

ready·to-opera le OM 115.-
kIt. complete OM 92.-
kll ,complete OM 131.SO

OJ 6 PIQ04
OJ 4 LBOO3
OJ ' JZOO2

Ind ividual klta ;

OJ 4lB001a k,ll.complele OM 98-
OJ 4 LBoo2a k,11 , complete OM 99 -
OJ 4 LB007 krt,complete OM 90.-
OJ 6 PI 003 kit. complete OM SO.-

Sel 0' complete kit a tor the 70 em ATV transmltte, (without power ampllU er)
compriSing OJ 4 LB 001e. OJ 4 LBoo2a. OJ 4 LB 007, OJ 6 PI 003,
OJ 8 PI 004 . OJ 4 LB 003. OJ 1 JZ 002 OM 695 .-

k,~, berichte T!!!'J 0 IMan JahnS!, .4 Pos" a," 80 0-8523 Ba_

Te( W..t Gefmany 9133-855 Repr...".allVfl Me COVel' page 2



Space and Astronomical Slides
Informative and Impressive
VHF CQMMUNICATIONS now ol!.~ H t. of phln­
1II. lic alidfl made clutlng the Gemmi,ApolIo,MariNtr.
and Voyager mI.lIonI, .. " II.. alIdI'l from leading
DbMrv. \Ol'lM. TMM are . tandard Ille S em _ S em
Illdft; wtlIctI ate framed andannotItlld
P1Ice.pIu. OM 3.00!of potl and PKl<lng.

Sets 015 NASA-all des OM 8.50 per set
SeIS !03 Apollo 11: Earth and Moon
S.t8 1~ ApoIIo 1l : Manot the Moon

r Set8105 Apollo II and 10: MoonRehearNI
• Set 81oe FromCahlomla10 Cap C. N1......a1

$et8107 ~'2: Moon~ed
Sel8108 QemlnlEarthVih'l
Set810Q Apollo lS : RovlngH.clIeyAma
Set8110 Apollo HI: IMOtheHlQhll ndl
Sela111 Apollo 17: LlilivoyagelolN moon
Set8112 ADo/Io17: L.lislMoor\Walk.
Set81l 3 Marloef10 : Mercury and Venua

se t 8147 " Jupltar ancountered.. 20 aUd•• 01VOYAGER 1 & 2 OM 35.00
1. ..k4Mt« WId) lUI..... 2. Tlwglwol'-"": 3. ollpl l8f . ICI MlCl f.-opll • . ThII Fled IllOI 5. n... Red IllOIln~ t . Tht
fwwtinIl '*'* 7. 10WlCI • wNlt' O'itl t o'""~ olllw FledII(JOI t .Tlwllnll' ol JupMt 10, Thot GdIHn ......
In 11. ""*"- 12. CaIlMo 13, ImpICIINIur. on CaIIIlo ,., EtuplIon on 10 1I1C1 lui~ II.f~ doM-up
17. EutapII dltWII _ " .I3anymedeca.wp 11 . A dieWII a....,...... 20 . Thll IoYIan~

S.t 8100 lO S. turn encount. red. , 20 VOYAGER-, , tid., OM 35.00
, . a.tum ...clIo!b _ 2.&tum from, I"*'..... 3.SlI......, from. mIG..... of, s.tIm from I mlO....... s.Stllum lIAd
",!rom 101U100...... I . 1lIIum·. Fled~ 1, CIouclI*W In 0..11 I . 0i0nI~a- I DIone~ 10
~ 11, Ct..... 01~· 12. n.n 13l'11an·.polar hood I. ~Ct_onMomu n , 0lt..- .. 1lI ........ i l "Po
~!he~ 17, 1..InOIIt!he ""01 II, BeIoo/It!he ""01 II . • 8tIlldecl. F nng 20 . IapeIuI

S.t8148 . VOYAGER 2 .1 S.lurn. ,20 VOYAGER·2 .lId•• OM 35.00
1. voYAGEFI2~ 2.~ .... 3 s.or.... ........ C~.,... ~ 11..- S e-.ct....
~ I"~~ 7. Alnua'~ I , The .C. nng I , AlngdMM 10, The . " . nng 11, Looi<lng
lId onUum 12.n.n - nIghl'- 13,11., -~~ I. ''''''' ' ' . nng 15.~cloM-up 11. '-""0
_ -..:I 17. E'-'Nle ••1lIcnd 11. TheT~~ II The .F. nng-.... 20. WlltII'l !heE.....~

S.t 8101 ..From H.r. to the G.lnl. . ... 20 U lronomlc. lalld., OM 35.00
I.~ -_k'rotl 2.Moan- NEIt\'Ib 3.eorn.tIKEVA $EKI • .TI~_ 5, .~.~')' NItlul.I In Aqulo·
..... I .N.w.InC. ,-,-. 7. North .-......e. NItlul.I I .~""dOud I . SpIr"galpyInT~ 10. Sp.pI
Ine-_Illl 11, $p. IiJII.In Camll s.r- 12 $p ,;el" Leo 13.E~·(lI..p ' .... ilVItaD I. Sp,oat,Inew-\,.
I'WIlI(:I 1 5 8P, 1II , 1n~ 111 , Sp, oal lnll""" 17,&p .gal,In P". ..... 1', U.S Jl....IIC1bMr<'alOfyFIagIl.ll.
AI 1\1 f.Inf;tl ....~ 2'0 1I1 .Jnctl.~

Set 8102 ..Th. Sol.r Sy.t.m-, 20 NASAlJPL. alld. , OM 35.00
I , &olllr 5...-.. 2, Forma\IOn 01.".~ 3 The Sun • Mo«uy s.e.- v-.. t . CIoucl.III V_I 7, E_
' F'" Moon I Mara 10. Mara ,~ Mona 11, lol...: Oolnd~ 12. """ SInuOuI~ 13 P!lotloI
1 .,~""1Il~ ISJupll..-FlaG SPOt l ' . S«um " .klum RinlJ'l l ' ur.........cl ....... II PIula 2'O.e­
"' .....-&.10,

set 8149 ..Th. Sun In ectlo n«, 20 NASAlJPL. , lid., OM 35.00
I . binKa IIgI'tl 2 TotII$o/eI-.:IpM 3. 0uI..-~ • eo<-llom Sldlol..~ S.CO<ona e:toMouP I soa..- .......
_.... 1 Ac:lt>'e~1n ll...aanon ' , I( .. . yClClllltlll I ACIOfOI'WII I'IoIe 10.8oIar"",. 1I ,AeIrvtISun 12,E~P'O"
..w...- I ) · QatpnIIWIllIomo.., q I. E~IlI__ 11. .... SoIet.J<PloIlon l' P_ In _ 17,
SuIl In....... II MagnoIIIe IlelCllooPa l ' P'Oi'...... ~c:toae-ucl 2'0. ChiOi'",*""" liIlf'Y

Set 8144 ..Sp.c••huttt . ... 121Ir't·'Ught ,ti d.. OM 24.00
I STSI ,...... IIoIl 2. V'-w!rom ""lowI< 3 T_ ctoo. • • L.eundl~ I Payload bey 01*' II, STS conItOIHou·
I\oO'l , . In ortllI. """" _Ihrough!he WInClowa • BobC<lppen In rNlkladl I . JoIwI YOUIlQ 10,~ IOuC!'idoown
11,All« 54.1 hourt In...-CaluriJbja, .......~ Earlh. I2,~c.--....., YOUIlQ-vt'''' .... 1IlCICJftIlul_

k ll.!DWtberic:hte T.,oy 0 . al.,n·Jahnst, 14 . Po,., ch 80 · 0 -8523 a,;._"
ret. W.II1 Germany 9133-855. For Repr. se ntativ•• He cover page 2



OUR GREATEST now with reduced dlmen.lon. I

OISCRlTI! _I. MONOLITHI C E Q U I V A LI N T
CRYWTAL With ImpedMce nr-fom'llliion wI~~ 1,_form. lIOft

"UOR
.,."on T,.. T_1Nt1on 0- T,.. ref_ Uon eo.

X,.,A SS8 llf~'''' 5OOu ll30pF " n .....02 t .l kU 1l3 pF 13
X'·II SS8 .......

"'" U II '" oF " .'.....03 ' .sku 1I 3pf ".'·Ie AM .'..·. e !iOO U 11 30 pF " .,M·.IOC 2.7 11.U 1I2 pF ,.
X'-ID AM X"'''O 5OOu llJOpF " UM-tlOl 33 11.U ll2pf "XF" ! ,.. lIFM-'1! 1.2 ItU ll 30 pF " .'M.II05 1 ,2 kU IIO pF "1:'-1801 LS8 .,.....01 5OO U !l 30pF " .'''''1. 1,lI kU 1l3pF ,.
.'·1.02 USB .'..••• 02 !iOO U 11 30 pF " .'.....01 luu ll 3 pF ,.
.'-'.'0' SS8 ."....... l111U ll3pF "
• Hew : 10-Pote SS8·' lne r, s"'. '" lactor eo dB : . dB ' .5

Dull. (monoli thIC twopOle)

Mlilched dual pair (tou, pm.)

X''''0; 8IIndwldth 1~ kHz. AT • !I leU, c... 17

XF..f20; BlindoNl(lth 15 kHz. RT - II kU. c... 2 • 17

OfSCRIMINATOR DUAlS ,..., VHF COMUUNI CATMJNS 1/ 1979. ~glll .!)j
10f"NBFM .F·tot P• • II; MptIr.llOn 28 kHz
10f" FSK / RTTY .'-1,. Pull; MIpIIr.llOn 2 kHz

CW·Alt.,. - shll in diSC,.,. IlIChnoloQy

T,.. 6 ea B.ndwldlh Crys tal. snape.Factor rerml_11On e.-

XF.. .. "" H, • 60dB lI dB•• 500U II 30pF 2
XF·'NS "'" ... • 60dB II dB2.2 500U I 30:~ I
IF-'P · "" H, • IOdB &d8ZZ !lOOU :tOp I

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
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