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Carsten Vie/and. OJ 4 GC

Compact BNC Attenuators

VH= CO~WUN IC_A.TZIONS 1 85

Many radio amateurs dislik e the idea to arte 
nual e some receive, transmit o r QsCillalor s ig
nats . On the o ther hand. allenuation is very
important in RF·measur ing techno logy . The
foll owing art ic le is to descri be how compact.
and mech anIcally robust attenuatars ca n be
co nstr ucted with amateur means that have
the high est possible cutof f frequency, and Ii·

near phase lransrn ission cha racter istics. II is
Ir ue. a lathe is necess ary to co ns truct t he de
sc ribed erten oerc re. however, the author is 10
also show methods that allow one 10 carry out
one's o wn experiments easily.

Figu re 1 shows the atteocators manuracru-ed by
the aomcr w itll 1I<1IU85 of 3. 6, 10. 20, a-id 40 dB

Fig. 1: A " Iiet of compac t BNC-attenuatora
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The • ...-,nt of the gain Is of
the ..me n lue as the selected
. tten.....t ion....- ;t 0
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1.
APPLI CATIONS

W~h Ihe aid of a [va r iable ] ane ouaior. i1 is possi
ble 10 measure the gain of, lor Instance a pream
plifier or low-power amplif ier by compenseuon
(see F.gufe 2).

MIsmatched SIgnal sources and consum ers in a
50 i l sys tem W11cause stand ,ng waves with voaa
ge and curr eri max ima. Gain compatlSOf1S01an
lem as (WIt h Itle aid oj a mism atct1ed receiver) Of

RF-voltage measurements , wil l not provide uue
values . It is, however, possible to obtain a torced
match Ing to fhe tine impedance wl1h the aid of at
teo uatots . at least to avoi d the greatest errors (FI
gure31.

Many SIgn al sources such as noise diodes have
source Impedances that are far from tha t 0' the
real 50 n . For instance , the noise source de

scribed by DC8UG in Edition 3/ 1984, which use s
a diod e BAT 31, has a source trnpcdanca of a few

oh ms. A consum er that is not ideall y mat ched will
ref lect a portion ot the noise powe r, wh ich is once
again reflected from the mism<llch ed signal
source and will cause standing wav es on the in
tesconnecuon line betw een source and consu
mer.

As a resun 01 the 'req uency dependence 01 the
currenVvoltage diSlll bulJOn. this will result in a se
lective fad Ing on the jme WIth consider.t ble errors
with respect to the actu al amount of fhe signal po
wer. WIl en carry ing OUI a forced matching to 50 Q

with the aid 01 an attenuator.lt lSalso pc sses e lor
the ~na! power to be reduced to a ha ndy value
with the aid 01 the attenuator. 01 cour se , it is ne
cessary for u e attenuatcr used 10 possess a high
relum loss and constaotnanster behaviour over
the whole l requeocy range in Question.

The return loss from the end 0' an open, or sho r
l ed anenuator is twco as high as its aueouanoo
value since the renectoe mu st pass through the
res istor network twice. A Iixed attenuat ion of 10
dB is usually sutticient 10 ob tain reliahl e corer
l ions

_.....- n ,,,-,
Z _ 50U f-- - -.-Z ~50Q

Fog. 3; Foreed matcning 01 iI signa l source

The alignment Of highpass, low pass or band pass
nners sho uld also be made under co ntro lled and
reprod ucib le cond itions. Mismatched generators
and oeiectors uanstorm rea ctance s in lo the filler.
These will simula le frequency shrtts or ripple
which w ill change cons iderebiyon on ly rep lacing

a connection cable.

3
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Fig. 4;
Measuring $elup 1o.
mea so ,lng a filler curve

In order 10 measure lhe "reattransmesson chao
ractcnsucs 01, lor instarce. an interdigila l nner. or
a selective amplifier , il is necessary lor Ihe mpu,!.
and outp ut ot this etace 10 be provi ded with mae
ching attenu ato rs, (10 dB} as S~lOWn in Fig ure 4\
The use of a high ' '1IJ ill lly wioe oano detec tor (thcr
m<J1power meter) can replace tho output etteuu a
lor, When using such attencators. far less do
manos are pla ced on IIle impedance bohavtour of
the sign al source and tho dotocmr.

Many simple, free rurming signil l generators w ill
show con sjderabla feedb.1ck on the osci llator fre·
quency wh(1f1 connecting a selec tive consumer.
ElCtcnsive discriminator esscts w,11 be notrced 0 11

measu rements on <Jnlonnas, fillers, or resonant
amplIfiers, whIch will then snow ITCq ll ency sh ills.
or notches. A 10 dB attenuates, possibly USing a
subseqoem widcb.1nd amplitier (f)J7VY) wi ll be 01
gICat help . The reverse ua nsmrssion of such an
ampliher nson is usually nol suftioent.

2.
ATTENUATOAS AVAILABLE ON
THE MARKET

Var ious manutactc rers oHnr prcc.sicn aueo ua
tors with N, SMA, or APC 7 connectors These at
tenuators rot only offer e xceuco r ejoc trcat cna
ractensuc s bUI also exorbtant prices,

" l ow-cost" arteeuatoes with RNC·connoctors are
avaIlable from apprO~ lmillely 50,- OM co weros.
The resislor com boanon IS made t-orn mass re
stsrences am Will show a r oucoaoie renec jon
even at t GHz.

Swnchable atlenuators up to 1 GHz (2 Gllz) wrth
steps 010 1 dB, 1 dB , and ,0 dB are ava ilable for
approximately 501} - DM, eac h (Te xscan). Espe
cia lly ot interest are high·po wor atte nuators 01up

4

10 250 W in stnpbne lechnology lha ! are able 10
operate up 10 2 GHz . However, a carerur con
strucnon (w ith heat sink) mu st be made here
Such an attcnu ator allows one, lor ins tance, to ex
amine the harm onic spectrum ot a transmutcr
w ith Ihe correct ampntuoe

Less c xpo nsrve are the n F·polent iomntm s rna
nutacmro c by Preh. The advantaqn is the high
max imum attanuaton at me re Ulan 100 dB. This
disadvantage is an Insemon loss ot npo rcomate
Iy 2 dUo as well as a Vilry ing li n E ~ari ty , Especially at
low impedances , tho impedance is not constant
In ex ces s 01 approxrmatety 100 MHz, cooptings
appear between inpu t .1nd outp ut which means
maune l1I<"lXimum anenuanon value cotonoeatos.

11 is po ssible in me hlgh-powf:1r rartge 10 use nngs
01cable Ihal have been prev iously mo aser ec. II
should be note d lhat mo atte nuabon is :olro ngly
necuency-oororo eot and il has been sooo mat
this increases with lime , especially when using
cheaper cabt es.

3.
DESIGN CRITERIA
FOR CONSTRUCTION

When construr.ling attonuntor s, 0110 shmJk1lry 10
actuove Ihe highest possible upper cu loff fre
quency , since ttus Will arso ioooaso the accuracy
01 measurements al lower frequencies. Experi
ments wiUl coax ial cooseucnon can allen not be
real ized du e to lhe dlfl lcu lly 01obtammq Iho req ui·
red res istors. II is nor only necessary 10 ob tain Ihe
corr ect resis ta nce value, bUIIts geo melry will also
have an effect on the cuto ff freq uency of the alte

nuator. Disk-type resistors are requ ired for the
grounded resistors in a coa xia l sys tem.
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Fig. 5:Cons lructlon principle
of a chip resistor

Stnphne technology resons in less problems, In
this case, ch.p resisto rs can be so ldered onto the
conoccror side of a boarc

Accor dIng to (21. a frequency depe ndence wIll
occ ur wllh any lype 01roststors when Ihe length ot
the component is gJt~aler than 511000 ot the
w <lveleng th or the SIgnal in question. Regardll"IQ '
ttns, t ~ le 3. I mm long ct uoswo uld be sui tab le up tn
'hn 70 em band When using axial, nun-helical
0 5 w-reerators, 11 frequ ency 01 approx imately
100 MHz i'lhoulu be achievable

II hi\Jher , upper cutott frequenc y can mainly be
roauzoc Wittl HIe aid of an irnpcoanco-optimized
construc tion of the re sistor/s tnpfine combi nation
(Fig ure 5).The tnst applOximations oftho rc 5istor
patn NC Ihe same impedance rcta nonstaps as in
llll:! case of stopuocs

Expe riments made by cuning the board and by di-

-
Fig. 6:The resistances to ground li re

distributed: values in Tabte 1

l(lctly soldering the chips to the lower side 01tile
bo ard In order to comply with the reducing ot the
irocedance along me resistance towards groufld ,
dId not bong any improvemenL

Round resistors at e unfavorable due ro lhe low
amount 01cap acitance. In add ition, a treq lJeflCY
depl"lnrlcnt skin ettect i~ noticed in the orecnon of
the opposite conductor (ground), whi ch grcil t ly in
creases lhn actua l resistanc e valoe . Their use in
conjunct ion with a slripline is not advisable.

From an elecfric;)1standpoint. SUC ~1 materials are
ospccleuv suita ble as substrate by which an Im
peuance of 50 f l is Achieved with the widUIof the
chip resist or 011 .6 mm. Th is is the case with 0 6
m m 1l1ick epo xy, 01 0 .5 m m !hid< RT/duroid sub 
strates, Howeve r, the mechanical stability is net
suffIcIent when using boar d materials in mo re
comrneooeo construction,and for this reason , lhe
au thor has se lected the wellknowll 1.5 mm thIck ,

_ .,...-.
1'\

...............,

~_.__.

-" ..., Fig. 7 :
Con st ruct ion 01an attenuator
as shown in Figure 6

5



double-coated epox y materi al. The moderate die
lecl ric quality 01 this material is 1'101 so Impo rtant
due to lhe non-reson ant cond uctor lane.

The balanced constructio n using two res siors 10
ground. as shown in Figure 6,cau ses a reduction
ol lhe tooccuve com ponents and an inc rease of
the power rating The nominal power rating
amount s 10 0.5 W. Cont inuous test s with more
than one Watt did not result in any lailures.

In order to reduce any capacitive coupling, the
40 dB attenuatcr comprises two Pi-ci rcuits of
20 dB. each. Since ch ip resistors are only avail 
able in standard va lues 110m E 24 , i1 is necessary
for sma ll deviations from the lIal attenuation
value. or nominal Impedance, to be accepreotsee
Table 1).

Mn""nt,oll R, R, R" R, R,

3 dB 560 560 '8 560 580

8d8 300 300 39 , 300 300

toea tee 220 68 180 220

20 dB 120 i 120 2<" 120 120

40 dB2. 120 I 120 2<0 120 ' 20

Table 1

VHF COMMUN ICAT~!ONS 1/85

4.
MECHANICAL CONSTRUCTION

A BN C male connecto r can be screwed 01'110me
thread of the ccrrespoodinq temate connec tor
and then be inserte d into a lathe.The turned Shaft
of the BN C male connector is approx imately
3/100 mm thicke r than the inner conductor 01the
brass collar. Bot h pa rts are pressed tocenier with
the aid of a vice, sinc e tho male connector cannot
be soldered due to its rubbe r seal.

The nickel su rface 01 the lemale connec tor IS
lurned with the aid 01the lathe so Ihal it can be sol
dered Firstly solder the completed PC-board to
the female connector, after which the connector
and the brass co llar are salt-soldered tog elher
With the aid of a gass burner al ecce-etepressu
re. Any res idual solder can be oasily remo ved
wil h the aid 01 the lathe.

Finally, Ihe intermediate brass piec e is pol ished
with the aid of emery clot h or steel woo l and pro
tected against corrosion with the aid of a clear ,
molal lacque r. The attenu ators can be marked
wilh the enenuauon value as shown in Figure 1.
Further detaits can be see n in Agure 7 and Figu
,. 8

Fig. 8: The 5 chip r• • i. tors can be seen as bright reetang l• •

6
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5.
MEASURED VALUES

- - - -

It is inleresting to know thai it is not easy to mea
sure RF-co mponents equipped with BNC-con
nectars T he availab le transmission and rane e
tion measurements show, it is tmo , the same ten
dency . with deviations in deta il, wh ich are caused
by the diffe rence in the adapters from N ,or APC 7
to BNC. Th e poor name ot BNC-conne<;lor$ is un 
warran ted. and if is firstly due to low-quality pro
ducts, and secondly due to the tact that no ne t
WQJk analy zer or impulse ronectorneter are ab le
to work with BNC difectly. but on ly w~h the a id of
one or mult iple adapters.

The transm ission and reflection Characteristics
given in Figure 9 represent tho mean values of
veno us measuring setups The transmission va
lues coinc ide with the author's meas urements
mac e with the aid of a thermal power meter. The
slighf atten uation reduction of the 20 dB and the
40 dB enenuaror at high freqcooces is due to ca 
paci tive co upliog on me board.

The measured values allow unlimIted usability up

10 the 23 cm baod. lnthecase of the 13 cm aod 9

em bands. 11108 absolute ene ouauon is shll very
good. however, mo reduced return loss lndlca tos
tha1 phase st un OCCllfS due to reecuvc compo
nents. The othet diagrams that have not been
published show su nnar characteristics. These
compact, and mechanically robust attenuators
have proved themselves we ll in practice.

6.
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Bernd Bartkowiak. OK 1 VA

A low-noise METEOSAT Converter with
GaAs-FET Pre amplifier and Mixer Stage

The following vatuos were measured at the con
vone-s. designed according to Figu re 2

1-
TECHNICAL DATA

quencv counter. muntrnctc rj The complete con
strucl ion can be carried out within approximate ly
three to four hours, The assembly is I;mited to sol
denng acnvmos, while mscnamcat work will not
be required, since the PC-board is betrc supplied
with the holes already drilled. and the housing al
ready punched

Scp picmcntary to the kit, a sot of parts for outdoor
mou nt-no is available for supplv , which co mprises
a rnacroron hous-nq with the holes <J lready drilled,
and a tcmpcm-urc- controrcc heating Figure 1
shows the built-in converter

Thi s article is to describe a low-no ise micro
wave co nverter equ ipped with GaAs-F ETs
and designed for reception of the geostatio 
nary wea ther satell ite METEOS AT 2 (1691.0
and 1694.5 MHz) or GOES (1694.5 MHz).

Both, circu itry and components were mat 
che d to the state-of-the -art . Th is means that it
is po ssible with on ly one stable GaAs-FET
pr eampl ifi er and an op timized GaAs-FET mi
xer stage to achieve such good techn ic al dat a
tha t the co nverter w ill pr ovide no ise-free ima
ges without emp loying add it ional prea mp l i
fie rs, and even in the case of sma ll parabol ic
antennas bei ng used (dia meter of the parabo
li c di sh 90 em).

A feeding possibility for the converter (channel 1)

via the IF-cable. as well as to r <J possibly employ
ed preamplifier has been provided for H ie con
verter is acco mrnooatoc in a tin-metal case and
may be incorporated in a weatherproof macroon
housing for outdoor mounting purposes . This UV
resistent, plastic housing has been provided with
a temperature-dependent heating which prevents
the converter trom being damag ed by condens ed
water .This also avoids a "freezing " of the ccnver
ter dur ing winter-l ime operation.

A home-made construction of this converter is,
howeve r. recommend ed only to those experien
ced UHF-SHF amate urs who have access to at
least a minimum of measuring equipment (tre-

8

Input frequency channe l 1
channel 2:

Intermediate frequency:
NO'8e figure F:
Insert ion gain:
Ope rating voltage (intern stab )
Opera ting cutrentwithout -teatinq

with neat.nq
Connect. standa rd '
Impedances :

1694,5 MH z
169 t,O MHz
137,5 MH z

typo 1.8 dB
typ. 26 dB

12 -15 V
typo100 mA
typ. 350 mA

N
SO D
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1-..

Fig. l ' Read y-to -op eral e METEQSA T co nverte. in plast ic box

.~-_.-------- - --
2.
CIRCUITRY

----- - -

Microwave converters using striphne teclmology
are replac ing the weli·known and widely spread
l inger-filter converters The diSiJdviJnl<lges of the

l inger-l ilter converters, l.e. their expensive me
ch<1niml [ksign 'l nd their somewhat obsolete
technical data can be avoided by the construction
of a METEOSAT converte r in stripfine tech nology
which is to be desn ibed in the tonownq.
In com parison wilh the finqer-filter converter. the
printed imaqe-trcquency filter has a cons iderably

DK1VA ooz

Fig, 2, The fr equencies shown in t he bloc k diagr am ap ply to operation on METEOSAT Channel 1

9
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lower Q wh ich, at leas t in part, can be compensa
ted for by appropriate measures:

The some what higher insert ion loss of the filter
(epprcx. 2 dB) will be completely compensated
tor on the preamplifier side by a higher gain. and
on the mix er see by a lower mixer noise l igure.
What remai rs 's the wider bandpass curve 01the
stnpl lne lifter, which. however, IS still r-arrow
enough to suppress tti e undesired imag e fre
quency by more man 20 dB .

temperature range. The built-in heat ing (5 W res i
sta r). being act ivated via a temperature-control
led switch from appeox . 1DvC on, reliably prevents
the tormauon 01condensed wat er . In co njunction
here with. also the drift ing of the osc illa tor due to
heavy tempe rature fluctuations , wrn be reoucecnc
a reasonable level.

3.
COMPONENTS

4.
CONSTRU CTION HINTS

- - - -

Start ing out from a complete kit with druled PC
board and punched housing. it is poss.ore tor tho
conve rter to 00 completely assembled by expe
reocec VHF·SHF ama teurs wilh inthroe to four
hours W ith a correct construct ion. scoponed by
the fo'lowinq det ailed mou nting ir.structcns . and

11

CFY 19. CFY 14, MWT 11, MGF
1202 , MG F 1400 or similar
U 3 10 (Siliconix)
BFR90A (Phil~ps)

1 N 400 1

T 3. T4 :
T5 ~ T 7 :

D1 ~D3:

2 x78109
C 1 - C 9 : Mifli trimmer 5 pF (gree t"l ) SKY
c ro.c u . dito 10 pFlblack) SKY
C 13,C 22,C 23: 10 pF trapezo id (Stettne r)
C 14: 47 pF trape zo id (Stettn er]
C 12, C 15: Stt ip line chip capacitor 100 pF -

1 nF (ATC)
All capaci tors not desi gnaled :
Ceramic type 470 - 1500 pF
L 5 - L7: Neosid5061 (biue;b rown)
4 pes. I I.H chokes, spacing 7.5 mmJenre . Nco
sid and others
2 x 1 IlFi35 V tanlaltJm el ectro lytic
N· f1ang e SOCkets with BNC flange [tlat'}
Crystals : 97 .0937/97 .3125 MHz, 5th harmonic ,
HC-43iU

Tr immer resistor: 100 n. spacing 10/5 mm
2 x tcmte beads. 1 2 mm long

T 1, T 2 '

With roga rd to a good sing le-sideb and noise figu
re. a higher attenuation 01 t-re image freo" ency is
not required,

Most valuable. however. is a stable GaAs-FET
preampl,her sracew-ncn. even al narrowba nd an
lenna drive elements. does not snow any tenoen
cy to osc illa tion. and r everthe es s exhibits a9000
norse f'gure ,

The MET EOSAT convene- constructed accor
~ ing to Figu re 3, widely explo its the coeeonnee
01mode rn GaAs-FET technology. The favorable
total noise 1;9ure 0' only 1,8 dB. as weil as the high
Insertion 9a n of more than 25 dB . provided on a
comparat ive y sman Pc -boa-o, proove this slgni ·
licanlly .

A'SO to be mentioned here is the inject ion Ire
quency po rtion provided With a consequont band
pass hlter ccupinq. which otters to the mixer a
crystar-stebr'ceo. low-spurious OSCillator signal
with an ou tput 0' 3 dBm and a spurious rojoc ton
01approx . - 45 dB. Due to the built· in voltag e re
gu lato rs. the electrical parameters of the conver
ter me vi rtually independent 01Ihe operahng vol
tage . A minimum voaaoe 01 12 V, howeve r. must
not be dropped below,

It is possible lor Ihe conve rter 10 be supplied with
Ihe operating volla qe via tno IF-line (137 5 MHz)
on cnannert . In turn . a possibly employed GaAs
FET peeampner wil l be fed remotely lrom the
converter. The facil ities required lor th is purpo se
have already been provided on me Pc-ooa rc .

For an outdoo r mounting 01th e unit directly attne
antenna, it is necessary lor protect ive measures
to be taken . For this purpose, the conve rter will be
r-c crporated Into a wete rproot, uv-resrstent rna
croioe housing which can be used over a wic e
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with a care ful ins tallahon of lhe speci al com po
nents (nepeeod ceoacnors. semiconductors),
the converter should wOlk faultlessly at the first
attempt, after anqnment has been terminated

If a spectrum analY7el , a noise ligUle measuring
setup. and a microwave lesl ,slgnal generalor are
nOI available. i1 is erec possible fOI the alignment
1o be performed wllh amateur means, yielding

good results Ooe will require for lhis purpose a
500 MHz frequency counter. a rnurtmeter, as well
as a METEOSAT-signal prov ided by an antenna

The ooubro-coatcn . opox v Pc -coa rc DK I VA 002
who se ormensons are 140 mm x 72 mm, is
ShOWII in Figure 4 The optimum sequence of 10'
cating the components on the bea rd will now be
desc ribed step by step

4.1. Converter In TilrMctal Ca se

4.1.1. The grou nd surface of the PC·board should
be cleaned with the aid of a ecnon bal l and som e
polish (cal po lish) fl am Ihe partly ugly stai ns tha t
may occaSionally resull trom lhe galvani zallon
process. Now that the PC-M md is spa l k.lng
clean, the remaining polish should be removed
with the aid of soan <,mel a IilUe brush,

4.1.2. The Nftanqe socke ts are flatly passed from
outside into Ull;l 4 mm ho les of the tin-metal frame
and so ldered around the edges arter having been
positioned in n way, thai the edges of the N-~o

ckets are il l parallel with the cuttinq edqes of the
lin-metal frame,

If, utter comoreted construct ion , the convertor rs
10 be installed in the weatherproof outoccr hou-

.._....
.._- .1:0" ""..

=

Fig . 4: ec-eeere Ol<1VAOQ2 111 dOlJble co aled
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sing , the IF-side N-socket must not be so leered
on. lateran , one w;11pass a piece 01 thin coaxial
cable through the 4 mm hole having been prov i
ded for th is tc-socket. The IF fv.socker is adjacent
to the 3.6 mm holes for the PTFE feedthroughs.

4.1.3 . Solder the Pc-co arc into the tin-metal

frame.
Solder the case temporarily together at two points
and f it in th e Prj -board. The 50 n lnout and outpu t
stnpures are located exact ly on the pins of the N
sockets (w ith an assumed mounting ln the out
door hous ing, tne PC-boa rd would lie only on the
pin of the input te-sccketj. Th e printed tstanos tor
the power SIJPP'y are lying exactly belo w the cor
responding holes for the PTFE feedthroughs . Sol
der the PC -board lightly into place at one poin t,
and arrange it 'ior.zontany in the frame o: the hou
si'l g Then , soloe- the PC-ooCird all around t he
edge s into the frame,

4.1.4. The -cour' enos ot the st ripline circuits L 3.
L 4, and L 13 are throuqn-contacted to the ground
surtace by means ot copper foil. The to il shou ld be
cut app rox irr ately as wide as tile resonan t ci rcu its
nrc . On bot h sides ot tho PC-board , the foil must
be bent c owntcrminq sha rp edges , and be sub 
seq uently soldered into place Under no circum

stances . the through ·contacting w~1 1 be pnrrr uttod
by means c t wire s on ly

4.1.5 . So lde r in a :1 trap. capacito rs. The value is
uncritical (470 to 1500 pr j With lrap. capacitors
C 13, C 14, C 22. and C 23, however, the value
musl str ictly be mainta ined

Approx im<llely by h<llf their length, the trap, capa
citors are inserted into the corresponding slots on
tho PC-board and soldered into place at both si
des , Tho tompomu.ra ot the soldering iron sho uld
not exceed 300"C during this procedure , smce
otherw ise the trap. capacitors cou ld crack .

4.1,6 , Solde r into place all bypass capac itors
They are contained in the component location
plan with out value indicatio ns. The value of these
capac ito rs is uncritical (470 to 1500 pF). It is, ho
wever , im portant fo r them to be so ldered into pla
ce as short as possible . One litt le leg of these ca
pacitors is soldered to the grou nd surface , the
ot-ter one to the correspond ing conduc to r lane

4.1.7. Solder into place the three Neo sid f ilters
with brown/blue colour point. Previous ly, the un
connected third leg at the titte r is caretu lly pulled
out of the co iltorm er and the coppe r ground tags
are removed wilh a sharp edg e cutter. Now, place
the filter flatly onto the ground surf ace of the PC
board anc solde r into place after previous correct
arranqemcnt

4.1.8. Now the remaining capacitors are solde red
into place according to the component location
plan. Pleas e, pay attent ion to the values !With tho
tantalum ersctroryncs,also pay attention to poran
tv !

C 12 and C 15 are tiny chi p capac itors which are
so ldere d dirre ctly to the conductor tones with the
aid ot tweezers.

4.1.9. Solder mto place all res istor s and diodes
With th e diodes, please, pay attonton to po larity !

4.1.10. Solder into place all t rimmer capaci tors
Th e f lat conn ection tag at the tnmmor is sharply
bert dow n by 90", stio rtonoo, and soldered to the
ground surface atter installation, Be fore so ldering
;11 , uniformly arrang e the trimmers on the PC-bo
ard : C 10 and C t t possess a highc r cap ac itance,
an oth er trimmers are identical.

4.1.11. Instil l the lour cho kes (approx. 1 !IH)
CAUT ION: When sharply bending down the con
nect ing wires, the coil w ire might toan 1\ required,
t he co ils could be wound atso by our reade rs
themsetves 15 turns of ena me lled copper wire
with a diameter 01 0,2 mm, on a fo rmer ot 2 mm
oe.
The prmtoc choke Dr 2 is to be through-contacted
at the co'c end by means of a wiw

4.1.12. Solder into place the 100 Q potentiome
ter. One leg is 10 be so ldered to the grou nd surta
ce . Finally bring wiper into cente r posit ion.

4.1.13. Now Instal the two vo lta ge requrators (as
close as po ssible above th e PC-board). The con
nccuon sequence is cor rect . when the regula to rs
are insta lled, as shown in the component location
plan . Their cent ral leg has 10 be soldered to the
prounc surface,

13
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Fig. 5: PC-board ready to elign

4.1.14. Solder in the two crys tals . They must
stare flat on the groun d sonace The crys tal hou
s,ng sbc u'e not be soldered to the ground surface.
since tttis cou ld res ult in a frequ ency oevraton
due to too strong a heaf ing up

4.1.15: Solder into place the two U 310 , The tra-i
sisters are O\.i ilt in w ith their nose cceucoeo in ac
co roence wah the component loc ation plan. Instal
both transistors as dee p as possible and solder
the nose to the ground surface.

4.1.16. Finally ins tal the stnprne transistors . The
emitter leg of T 5 is bent down by 90' and passed
through the Pc-coero. lor which purpose a sm all
ootcn has Jlfeviou sly tc be lli ed . Now the leg is sol
dered 10 fhe ground surface .

The coon ecno n legs ot the remain ing BFR90A
me shortened down to 2 mm {previously ma rk the
collector side on the housi ng}, Th en the t-aos
istors are pushed into the corresponding r oes
aoo soldered to the conductor lanes, CAUTION :
Please, make su-e never to mistake base for col

ector conoecnonu

For the instal lation 01Ihe GaAs-FETs il is neces
sary tor the usual safety measures to be taken '

The li p 01ne so lder ing iron and Ihe tin-metal case
must be groun ded. onesen is oo ing discharge<!
by louching me case. Over lhe drain connecti on
each of T 1 and T 2 a smal l temte baad is pas sed,
Th en the FETs are placed into the correspond ing
holes and solde red into place.

14

ATIENT ION: Usually. with meMitsub ish i Ga As
FETs Ihe poirnec lilli e leg is tne gate. with Sie
mers GaAs-FETs. however, t is Ihe ora,n ' !

4.1.17. After the PTFE 'eectl hrougns have oeeo
pressed in and so ldered into p lace , the construe
non can be ccn e.derec as terrn-nated. The con
verter should now loo l< I ke the prototype sho wn in
Figure 5.

4.2. Mounl ing of Ihe c coverrer in the Weat her
proof Ou tdoor Housing

4.2.1. Instead of the Neocee-, an aopro~'mat ely

15 cm long piece 01coaxer cab'e wi ll be so lde red
onto me IF-ou tput ot the converter. (see 4.1.2 .) .
The inner conductor c nr e coaxial cab le is solde
red to the 50 Q stripline ctme IF-oulput. the shiel

ding to ground. CAU TION : Solder rapidly, sinc e
the dielec tric easily me lts !

4.2.2. An N-flan ge socket is passed Ihrougn trom
i ns~e to outside and screwed into Ihe from cov er
ctee oeste housing with the aid 01 M3 screws
and outs . An additionally uncenayec M3 SOlder
tag serves as ground poinl for the sh ieiding mesh
01the cable ,

4.2.3. Fasten the punched converte r-cov er onto
the pertinax board wilh tne aid of M3 screws and
nuts lnstalthe board into ee houS'f'g and screw
l ightly inlo positron, Then press Ihe converter into
the cover . Now tne Neccket for the antenna inp ul
must protrude beyond the hou sing . r oe flange of
the scc eet sho uld be in direct contact w ith the .n-
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Fig. 6: Wi,ing within lhe plaslic box '

ner side of t- e plast ic housing :10 achieve th is, the
who le convener may be sh ifted :n the lor gitudinal
r-oles of the cover,

4.2.4. 8 0Ide' the IF· line to t-ie to-socket: t t-e shiel 
ding to th e solder tag

4,2.5. Mount the DIN-socket lor the power supp ly

and conn ec t it with the PT FE feedlhroughs fo r
c'iarmel 1 and 2 with the aid at short lengths of
stranded wire, Now the groun d line is soldere d to
the nOli sing Norma lly. grou nd is teo in via the
sh ieldin g mes 'r of the coaxia l cab le ,

4.2.6. Insta l er oconr ect the the rmo switch accor
cing to Figure 6, CAUT ION: The ccnnectir-q wi
res of the sWltcn must not be bent with sharp ed
ges, since ot-erwlse the glass body wou ld break!

4,2.7. Befo re the final mounting, it is necessary for
the flanges o- the two N-sockets 10 be coated with
s-teen rubbe-, in order to ach ieve the water tight
ness requireo. The bore ho le for tne N· input so 
cket in the plastic hOl.> sing must also be made wa
ter·tigh t.

5.
HINTS FOR ALIGNMENT

5.1. El iminate th e Sens it ivit y again st t he
Cover

Before aligning the conve ne r, it is necessary for

the t in-metal cover lying on the conductor lane si
de (punched cove r when moun ting in plastic hou
sing) to be coaled with aconduc tivetoam material
wh ich has to be glued on.

5.2. Bring the 100 Q potentiometer for the drain
curre nt of T 1 into cen ter posit ion.

5.3. Apply the operat ing voltage to the PTFE feed
th rough fo r channel 1, and measu re the cur rent
drain of the converter - it shou ld range between
70 and 90 mA.

5.4. Prese t all t rimmer cap acito rs, as shown in the
component location plan , The fina l pos itions of
the rotators are always in the vicinity of the shown
ones Grea ter deviat ions wo uld imply the failure
of a component, or a drastic misalignment, e.q .
with the multip liers the alignment to a wrong har
momo

5.5. Measure the voltage at the output at the regu 
lator: aporox 9 V shou ld be present

5.6 . Compare the vo ltages at the transistors with
the values ind icated l n the circuit diagram. Sm all
deviat ions are due to trans istor spreads and may
be neglec ted : totally different valu es, howe ver, in
dicate th e failure of a comp onent

5.7. Measure the voltag e at the source resistor of
the osci llato r trans istor T 3 (channel 1) and slowly
rotate in the coi l core. If the voltage suddenly
drops by app rox. 0.3 V, the oscillato r will be oscil
lat ing.

5.8. Measure the vo ltage at the em itter of T 6 and
carefully align tr immers C 11 and C 12 to max i
mum voltage, Here, a clear max imum must be
found , The voltage at the emitter of T 6 increases
from app rox ima tely 0.4 V with a non-oscil lating
osc illato r (or totally misaligned filter with C 11 and
C 12) by app rox imately 0,3 V to app rox. 0.7 V,
with the filter op timally aligned ,

5.9. Measure the voltage at the emitter of T 7, and
align in conjunct ion herewith the bandpass filter
with C 9 and C 11 to maximum voltage. The
alignment at these and also 01the subseq uent cir
cuits mus t be carried out with sens ible care in or
der to find a clear max imum. The volta ge at T 7
shou ld rise by approx . 0.4 to 0.7 V, 11me rotator
positions at trimmers C 8 to C 11 comply with tho-
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S8 show n in the component location plan one
may go on to the alignment of the rruxer.

5.10. Measure the voltage at the source 01T 2 and
rotate trimmers C 6 and C 7. Also here, a clear vor
tage maximum must be found. When due to a ro
tation of the core the osciltator stops operation
the voltage at the source of T 2 must drop by at
least 0.2 V provided that the injection trequency
pomon ha s been correctly aligned. C 5 remains
tully rotated out.

5.11 . Connect the frequency counter to the nose
of T 6 and pull both osc illators to nom.nat troq uon
cy (388.3 /5: 389 ,25 MHz)

If ure OSCi llator is oscillating too tow, a smau cor
recuc n may be achieved by means of d litt le
choke in paraltel to the crystal (15 turns of 0,2 mm
dia. enamelled copper wire wound on a 2 mm 'or
mer)
tt me OSCillator is oscuratmq too higl1,it is poss b'e
tor the frequency accuracy to be improved With
the aid of ceramic capacitors (47 to 10 pFJ. con-
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necled in para lei to the crystal.

5,12. Provided that the Irec cencv co-ton IS c.k..
the convener may be connected to a paraoorc
antenna ready for ope ration, and to a rece ve-:
operat ing voneqe at cnannet 1

Now, the METEOSAT- si~nal s-tculd aee eov be
audible If tt ns is not the case, it w II be r-ecessary
for C 3 to be tuned scmewnat. The adjustment of
C 3 is very cnticn , a rotation of some te rn-is of a
mil'imeter will otter be already suf' cie nt. With the
METE OSAT-signal beirg audible, C1 to C 4 are
adjusted several trmcs one upon a t-other to maxi
mum insertion gain. An alignmont of C 5 wil ' P2C 
ticalty not yie'd any additiona improvement, since
mostly it remains rotn-cc out entirely The 100 0
potentiometer can be 2diusted to mrumum noise
onty at an ~ F measuring setup. otherwise itte
mains in its centra' pes.teo

11'e lina' fine auqnmc r u :s to be carried oi.t 'Nith
the cover placed into position on the conouctor 
lane sice

RECEIVER MODULE
136 -138 MHz
for Weather Satell ites
Bunt-up and " Iigncd PC·board modules
accordmq to tne descr iption in VHF
COMf.,lU NtCATIONS 4.' 1979 and 1/1980

Mod ule DC3NT 003: HF and IF
amplrtiers. soec.e l crysta' filter
and video filter. mor itor amptilie r,
sub carrie' output OM 195,-

Mod ute DC3N T 004: localoscillator with
automatic scan, AFC and 3.5 MHz
deviation by bui t-in retais
In metal case. DM 168.-

VHF COMr>,tUNtCATIONS 4.7 9 and
1,80 together DM 9 -

k' l~" berichte Ten y 0 Blttan Jahnell14 Po"'"h 80 0-8523 B"el~dOl'
Tel. We st Germany 9133-855. For Representat ives see cover page 2

16



VH" COMW,Ut\ICATIONS185

Harald Hufenbecher, DL 6 NAD

A D igital Multiple Image Storage
for Weather Satellite Images

Subsequent to the construct ional descrip
tions of MatjazVidmar (YU3UMV) in VHF COM
MUNICATI ONS, Edit ions 4 82 and 183 on the
digi ta l storage and converte r for we athe r sa
tell ite images, this art icle is to describe an ex
tensi on of the sto rage which permits seve ral
METEOSAT imaqes rmax. 10) of the same sec 
tion to be read in at tempo ra l int ervals and to
be displayed later as a " fi lm" on the screen.
Thus, the obs erver get s the immediate im 
pres sion of watch ing the c loud mo vement
with a fast motion effect .

1.
INTRODUCTION

Fnose of our readers who once hac the chance to
SC O or-e of the timelapse photographs of weather
satellite rmaqcs m A- n ESA 'rv -pubncanon, cer
tainly know the' if is only this display which wili
leil.d to nna conclusions Practically at tirst view,
one 1'.'11 ontain ir-torrnations on c.recton and
speec of meteorcrogical ccndthor-s. where and
how clouds, fogs, thunderstorms, or even whole
low or high-pressure reqtons are building up or
are decomposing, how they affect. support. or
weaken each ctoer.

For a realization, nov-ever. h'qh demands are
pracec on the coincidence at the indiVidual ima
ges transmitted,This can be ensured only by qeo-

stationary satellites where Ihe raw images arc
processed with the support at highty sophisfica
ted software so that even a drifting of the satellite
on its orbit can be compensated for, Already the

autnors first attempts proved that this problem
has been taken care of in an excellent W<lY hy the
[ SA-statf.

Now we should doa! with the relTI 'l ining reert-a
lion itself

When considering the question of how to store a
maximum of imil ges with a minimum of storage
effort, one will remember til e procedure which ill
principle stores only the variations lrom one
«naqc to the subsoqucrrt one. Both for »natysts
and synthesis ot the storage contents this requi
res , however, a considerable hardware and soft
ware envolvement which must provide moreover
a video signal at Ihe output, ill othe r words must
be very fast

At the input one will nave to expect - contrary to
conventional TV-technology - an addition<ll <lg 
gravating effect in form of a partly rather poor si
gnal-to-noise ratio ,

In v'ew ot the fact that the number of images to be
stored would be not very high, with no colour infor
mation contained, that construction and circuitry
shoutd be rep roducible, and the costs for integra
ted memory le s are already at a reasonable
level. a stra:ght-forward circuit was deve loped ,
This circuit it is true, represents a RAM-"grave"
whose size could stimulate the envy ot each "hob
by-computer fan" , whose control circuit, however,
is relatively unexpensive.
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Fig.1:
Prototype of the
electronic board
DL6NAD 001
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Fig. 2:
Prototype of the
stor age board
DL6NAD OO2 (due
10 delayed delivery .
il was not ye l pon ib le
101 the tanla lu....
elec::trolyties to be
soldered in )
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All those of ou r readers who are nevertheless
afraid of the RAM-costs should know that the cir
cuit - coded on ly by two wire bridges - can be fur 
nished alternative ly for three, five, eight or ten
images and be extended at a later date without
any difficulties,

Th e circu it for three or five images is accommona
ted on two PC-boards, Both have the dimensions
given by YU3UMV and are des ignated as electro
nic board (Figure 1) anc storage board (Figure
2) For a poss ible later extension to eight or ten
images, the stora ge hoard will be required tw ice
Before go ing into deta il, however, a short descrip
tion of the circu it itself should tollow now.

In normal opera tion, re leased by a start tone, the
correspo nding memory secto r is selecte d and the
image read in, as is usual with YU3U MV modules ,
The stop tone automati cally swi tch es over to
"titrn' and the images atready written in are IlOW
read ali i in the lim e-laps e mode.

F.mpty or uninteres ting images am neglected. in
orde r notto disturb the tilm seque nce in the case
of a storage hav ing not yet been entirely ti lled up.
If the storage is tun, r.c. the max imum number 01
imaqe s loaded, lhe oktest image will be ovcrwnt
ten by the next image. When rm ding out (film).
one will start w ith the oldesl image being present
in the sto-ene. Th is image mmains visib le for two
clock times . It is tonow eo, now ill co rrect order, by
the remaining contents up 10 the actua l (last) ima
ge. Th is remains se lected dunnq five clock l imes,
i.c five times as tong on Ihe screen. Then the
whole sequence starts anew . This moans 1I1al el l
each extens ion staqc the unit can vi rlually stay in
contmuous operation and one will have always
acc ess to the lates t "survey"

As mentioned already at the beginn ing the indivi
dual Images musl co incide, In orde r 10 ensure this
also tor sections or parua i images. two four-polo
DIL-switch es or bridges have been prov ided who
se settmos (in binary code) can prematurely stop
the image at a particular line number, when being
read in,

In order 10 complete the main characteristics of
the system. it shou ld be mentione d that it is. of
cour se . possible also for lndivld ual images, l.e.
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images without any relationship among eac
other, as v... ell as for images 0' o rbit ~ n g satell.tes to
be read in and cisplavec again inde pendently.

2.
ELECTRONIC BOARD DL6N AD 00 1

The whole circ urt of th is PC-ooa rd -s shown in Fi
gu re 3
The actua l contro l runct.on. t c the select ion of
Hie individual me mory sector addressed. is take n
ov er by an EPROM which operates in this circ uit
like a mu ltifunction gate wilh 13 inputs and 8 out
put s By mo ans of log ic input siqnals, this compo
nent (I 109) receives v.a two cadir!) swnc-os or
ev en only bridges, among others the .r rtorrnatio n
on the extension stage , on how many coherent
images have been read in, and how they wi ll hc
read out tor the turn. Here, the EPROM ' ulfi.ls tne
fu nction of a mu ltiplexer , The subsequent 8·b t
butl er sto raqo is only to keep awav the slow tu r c
non of th e C and N-MOS log ics fro m the taster l S
res.

The second part 01 the contro l logic IS a cou nter
(I 110) fulf illing the !unction of the "scroll't-counter
1218 of YU3UMV 002 Here. it serves simunanc
OUS!y as line counte r for the pre matu re sto p at
image sect ions , The counter reading , however,
must be stored and reassigned 10 each image
whe n be ing read out, in order 10 U1USpass or' the
start address of eacn maqo to the aoorcss mil lt i
plexer on YU3U MV 002. This storac e is porter
mod by a 2Kx8Bit -RAM wh ich is ut ilize d only to a
fractional part, but can be obtainee at a tow price
and witho ut any dilti cul ties A clock generator (I
101) determining the film speed comp letes the
control logic,

2.1, Funct ion Descr ipt ion

The auth or wouo lil<:e to sta-t w th this clock pe-te
rate r It consists mair-Iy of the wen-known time r
555 (I 10 11wh ich can be emp.oyec he re also n
the CMOS -version (ICM 7555). Sl-ice a svr-ch-c-
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rtizaticn WIth the video signa ls is oat necessary
(only the image cont ent ISchangmg) it is poss ible
for the frequency to be contnwccsiy varied with
the aid of R 10 1. In the dime nionsing g iven , the
clock time can be varied between approximately
50 ms li nd 800 ms . With the aid 01C 10 1 it is pos
sible to achieve an additional alterati on according
to one's ow n ideas Two compon ent posuons (in
para llel) are prov ided lor this purpose on the PC
board.

Due 10 me relallvc ly low-impedance dlSt:harge ro 
srsrance 01 150 U. there will res ult at the output (I
10 1.'3 ) only short low-pulses wi th a width 01appro
~ima l el y 230 jlS; il s falling slope clocks the conn
ter I 107 a. This 'I -bit b inary counter oetenruncs
the imilg e sequence du ring the film. The rising
slope repr esent s the strobe pulse for tho fl .bn but
fer storage (1108)

wnc- being sw itched on, 1115 II will gonerate an
epproxim atefv 8 ms 10rlQ reset pulse by w ~ l l ch thn
buller Storage is res et and thus also the HS·FF
roaezoo logether wilh the EPR OM . as well as
counter I 107 b, which serves as image counter.

Hil Ving de scribed now the aU~l lIilry CIrcui ts, we
ma y go mom Into oetan.

2.1.1. Film

Tho film run is released by a low-signal (L) at one
of the irlpuls 01gate 1102 d This can be app lied
either by the closnd switch "rilm" (S 10 1 a), or by
a clock or a nmer which ma y be connected here.
or even acevaied by the stcrt-stoo signal Irom
YU3UMVOO1.

From these linked sign als there will resu lt il wriiEj,
and via the NA NO-gato subsequently coupled 115
inverter. ,I Write sigM L Via 1102 b Clnd I 104 d IIl is
Wri te (now l) re leases Ihe binary counter wh ich 
as mentioned alrea dy - counts the cloek pulses,
In parallel. 11150 the EPRO M receives the informa
tion Write (L) and thus recoc nues that the opera 
ting mode "Film" IS concerned , The correspon
ding cour ser reading is coded vla Ihe internal pro
gram mat genera les the li lm sequence, and fed to
lhe image address lines 10Ihe second PC·board.

The cou nt limil is de termine d by the numbe r ot
read-in images available, as meoncoed alread y.
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in Ihe second binary counte r (I 107 b). lIlhis lim il is
reached. the EPR OM will put our an L·signa l on
00 (pi n 18). resetting counter t 107 a via the
NAND-ga le . Appro~imat()l y 10 Wi after the reset
ting, the cnttereouauonwiUl the aid 01the 1 nc-ca
pacttor will prod uce a rising slope with wh ich the
new stale at the EPROM will be immediate ly writ

ten info th e butte r storaqo .

Wilh the aid of Vi7iTle (H), I 110 will lJe disconnec
ted by 1112 and 1113. whlle l t t4 will be swtcrec
with the aid 01 Wnle 10 the eighl lines leadIng \0
PC-bo ard YU3 UMV 002.

All further circui t parts o f Ihe conecu oqc arc vum
ili ly 01no rmport aoce 111 this ope lating mod e

2.1.2. Loadin g

For Ihis pu rpo se, tile sWltcrl " f ilm" mu st be open 
ed a11102 d, t c. must sl,1nd on "Write In" . and a
conn ected timer musl go to High (H). With the
start 01an image . Wiire beco mes L and wmebe

comes H . Vi,1 1105 b this causes a release of Ihe
kne clock pu lses Irorn Pt 124 toP1205. •and a reset
ot the scroll cou nter. d iftert!l1liated by an 1 nF ca
pacitor and inve rted wnn fhe Schmitt t rigqer

I 104 c. Ttus puls e (auprux 10 ,' 5) now sw itches
lorward also the se cond image co unter by ono po
sition. 1\5 ca rl be seen. towevor. th is pulse re
mains neqlectec . if swilch S 102/3 a is closed it
th is i.s the case the last image lo aded is overw
ritten by th is image ills t s tarted.

In this way i\ is possib le also lor image s not perti ·
nent to Ihe him 10be rocceoeo wilhoul deslroying
il by a "wrong image". Thn limlt 01tt rscoonter de 
termines the extension etace Which is disclosed
to the EPn OM with the aid 01bridges "A" and ''B'':

Ext ension stage Bridge at

3 images none

5 image s A

8 images B

10 images A and B
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2,1.4. Contro ls

R 10 f:
S 101'
S 102/1.
S t02/2:
S 102/3'
S 102/4:
S 102..:5 :
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As soon as the limit is reached, a reset signal will
be output. just as with the afore mentioned court
te r. 1'1 5 time, however, at Q, (pin 19)

At the same rr r e. an H will acpea r at Q" (pin 17),
wtuch:s tacen over by the butter storage and fed
back to ar- address input. This circuit. which may
seem a litt le on-oosccre- at first sight, represents
the meouooec RS-FF and serves for sterno, no
matter w het'1er ai' installed image storages con
t. nn a val id image, Le. must be read out. or not.

When 'oad.nq an image into tne storage , I 11 0
counts the screeclocks in order to cucct a scrouot
the 'rnaoo . <ISwe neve seen alrcadv with I 218 on
YU3UMV 002, at-e moreove r to cau se a prematu
re stop su-es the rumber of scroll clocxsts roc nu
cal with the line number, Due 10 the lilli e trick of
<'.pplyinq tile ot.:!l·up resistors 01 I 111 to 0 9' me
minimum line number is 2::'6 and mav be arbitrari
'y set in the binary code i'l steps of teuo es .each
Since a displayed image has ?::'6 lines. a lower
adjustment would r ot be useful

A settnq for a-t automatic stoc C,1n be actrvatod
by clos'ng one ot the two swtchcs (S 102.,'5 lor S,
ar-u S t 02~6 1ur S?), If both switc hes are open, the
read -in process will be terminated , <JS usual with
the stop tone. Besides. the ratte r mus t be waited
fur also in the case of an automatic stop since it is
th is stop to- e that C<lUSeSthe urutto auto matcatlv
change over to tne cc eratmq mode "Film"

2.1.3. Single Frames

If switch S 102/2 is closed for this purpose, this wi!1
prevent counter I 107 b to bo attoctec by the re
maining electronics via gale I 102 b. Now , each
counter reaoirc wi!1be directly connected with the
image add ress, no matter what is be ing present at
the othe r addresses of Ihe EPROM,

By means of the clock counter it is thus possible
for all installed image storages to be selected
one afte r Ihe other,

When reaching tne desired image, S 102.'1 is
closed the c'cca gene rator slops, and the selec
ted memory sector can be utilized quite norma lly
without interfering with Ihe remaining sectors, yet
with the advantage that w-tn the aid of S 102/2 il

will be poss ible tor t tus imageto be reseiectec at a
later t ime and displayed aga in,

Now the autho r would like to give a short survey
on all control elements and their functions'

Frame spee d (potenti ome ter 500 kU)
Film/write-in (1 opening, 1 closi ng s.)
Sing le-frame selection , stop 1)
Single -frame selectio n, search 1)
Film construct ion, write over last image
Film con sructicn. stop with stop-tone
Film conerucnon, stop via switch
assem bly S 1
Film consructon, ste p via sw itch
assembly S 2

1) Resets the l ilm image co unte r for a new film
construction

It is possible for S 101 to be mechanically coupled
with potentiometer R 101 (e.q. pull switch) ; it re
places the stop sw itch used so far.

S 102 can consist 01a useful combina tion of lndi
vidual togg le sw itches . or be realized with a two
level/six-step rotary switc h, - this will always de
pend on the individual ideas, or the facilities on
the front panel

3.
STORAGE BOARD Dl6NAD 002

This PC-board whose ci rcuitry can be seen in Fi
gure 4, is provid ed with the com ponent pos itions
for thirty 64K-DRAMs . t.e. the memories for tive
images of 6 Bit, each, fu rthermore the drivers for
address and RAS lines, as we ll as the 3- bil binary
decoders emp loyed as demultiplexers, for dist ri
buting the CAS and R/W signals. Forthe third and
fourth extension stage, i.e . eight and ten images,
two ot these Pc-toarcs will be required. It will
the n only be necessary to de termine with the aid
of a wire bridge on the correspond ing PC-board ,
whether tho memories for images 1 105, or 6 to 10
are concerned
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3.1. f un c lion Descri ption

In Ihis assembly, the memories work in the same
manner as those used in the circ on of YU3 UMV,
Therefore the author may take this as common
know ledge, Neglecting now in our furthe r consr
oeranons the drivers (74 LS 367) , one could state
tha t all equal-valency ao nresse s 0\ HIe RAMs are
in pa ralle l, that all data inputs or outputs of equal
valency are also in parallel. and that all l'ViS-co n
ncctions are o te rcoonectec

The sele ction. ie which memory sector IS ecuve .
rsdctp.rm incd by the CAS-pul ses Ooty when this
~-srgnal goes to low ·levol . tho output of the
sl()f~Je will be SWItched omo the rtata hne. Ttns
means thatthis signal wrll nol orlly release a CAS
but also a so-called "OUlpul ·Fn<lhln", to. an acu
vaton of the output.

The sciccnon ot ure correct CA S· line is carried
ou t by the fast 3-bit bin;n y rlrn:nrl ()f 74 LS 138 or
SAR 1l20~ In addition to n'l;! ( i rn ,t~e ) address m
puts, it po ssesse s three reteasc Inputs . The CAS
siqnal derived from Prj-board YU Cl l JMV 00 2 ts fed
in vm one of these inputs. Uepe rtdirlg come ima
ge add ress be ing applied , fhe~·cKx';k appears
at one of the five ollt f' IJls.

In Ihe same manner, a second decoder handles
the RiW". In addll ion , however, fh,s coroponerars
€lfher blocked or released by moans of lhe Wiiie
inlormation otme con tw l log lC.

4,
CONSTRUCTION

The control logic is acc ommodated orl Pc -boerd
'DL6NAQ 001 (Figure 5) and the memory mod li le
on PC·board DL6N AD 002 (F ig ure 6). In tho,r di·
men sion s and faslening points the y cor respond,
that is tru e. to the PC -boards or YU3UMV, they
are how ever. nol only doubts-coated but also
through-contacled . In order 10 avoid greater trou
o'e. plea se. pay utmost caution and care during
me componenllocallng and soldering process !!

4.1. Compone nts

There we re no -eeonc'' co mpo nents used, neve r
theless the author would like 10give the fallowing
hints :
It is possible for the BKx8· Ait EPROM (1109 ) who 
se speed do es not p lay a dnm anding role (450 ns
are sutnocnt) . fa be prog rammed on an appro
priate de vice wifh the bit pattern (a list may be ob 
tained from the edito rs) by our readers themsel
ves or \0 be supplied rcn cy-m aoe.

The resistors in the cec o« di.1gmm wh ich show
numbe rs wilh in the symbol , are part 0 \ a resistan
ce network. The consuu cuon can be Single or du
al ln-linc. Yet a corwennonat rnslallalron of rndivi
duat resist ors IS also possjble.

TIle connectors ale double·row pin connector
strips with a spacing of 2.54 mm, taken from com
pe ter tnd lllo log y

The 100 nF bypass cap acitors are ceramic mult i
layer MKH. MKM, or MKS typ os. Tho vn lups ot
1 !,F, 2.2 !,F and 10 !IF 11 m tantalu m elec trolylics
which must have an ax ial design, especially on
til e sto raoc board . in ardo r to avoid long leads
For the &1 k memorv-tcs til e snmo conomons are
valid. as were d"scrrb" d rn VHF COMMUNICA
TIONS , Edition 1/83. [ he author w(M lld lik" to em"
pna stze once again that hero only 1:IIId e xclusively
those memories may he usoo which pe nrut page
mod e operanon u

It is ce rl<linly sup erflu ous 10 sa y lhal WIth all C
MOS ICs only the a-senos shou ld be used and
that one sho uld never use cheap sec r ets. but uy
and better do WiUlOul lhem at all. Only lor I 109 ,
Le. the EPROM . a za-poic soc eerrs recomm en
ded smce here, duo 10 a drlletent functional so 
quen ce or operati on , so 'nettl ing might chango.

4.2. Mo difications o n YU3U MV 001 an d 002

On the erecrrcoc boa rd YU3UMV 001 an additio
nal con nection point needs 10be provided only in
Ihe area of the tooe decoders and lhe synchroni ·
zanon logic_ II is connected wilh pin 11 of I 115
(CD 40 11) and is designated PI 131 .
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It is in the same pa rt of the c ircuit, tha t Ihe 4.7 kU
res istor between pins 5 and 10 of I 116 must be
bridged with a diode (e.g. 1N 4 148) . The cathod e
(line) shall lie on 5, the anode on 10

In the case of a new construction of r'c -toarc
YU3UMV 001, typ e CD 4093R shou ld be used
each for I 115 and I 11a, which , due to its Schmitt
trigge r chiu aetc ristics, w ill create after allthose R·
C links defined slopes ag<Jin.

0 11 the second PC-board YU3UMV 002 work wil l
he somewhat more extensive, yet toasibre, in
deed (courage I}. Here, the most difficult task
shou ld he cons idered in the remova l of two ICs: I
218 (CO 4040) and 12 17 (74 LS 123) mus t bc ca
reru lly remove d from the board without cau sing
any da mage

Unfo rtunately. it is necessary tor all six memory
ICs. namely I 225 to 1230 , to be removed !

Now the resislor (1k] between I 210/1 2 and + 5 V
is exc hanged aga inst a valu e 2k2.

For I 212 a somewhat laster type, a 74123 or a
74l S221. w ill be employed Prev ious ly, however,
the connect ions to pin 11 of this component on the
PC-board (so lder and co mpon ent side) are to be
inter rupt ed and interconnected agai n among
each othe r Pin 11 (t ree) sho uld be app lied w ith a
resistor of 1 k to + 5 V (pin 16). Furthermore. the
connect ion l rom pin 10 to pin 13 01the same IC on
the cc-boarc is sep arated anc pin 10 new ly co n
nected w ith pin 4. 11now a smal110 pF capacitor is
soldered between p ins 14 and 15, the wo rst will
he ove r

Whil l remains now to be done. is to sepa rate at I
217 (74 LS 04) on the solder side the connect ions
f rom pin a te pin 6. from pin 2 to pin S. enotrom pin
3 to pin S. A resistor of 330 n wi ll now be soldered
between pins 2 and 5, and a capacitor of 1;>0 to
1SOpF w ill be soldered als o at pin 5, but aga inst
ground (pin 7).

Thi s conclu des the co nstructional con ve rsio n, yet
the whole nsscrobfy should rema in within rCd
chinq distance lor lhe sub sequent w iring process.

Fig. 7:
Wir ing DL6NAD 001
- YU3UMV 001 
Cont rols ~ c lock

Write in

Y001

S 102

4 ~

}3 - • Time r or rlcc k

1

"
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13
linp. , i o, .k.

- ~ PI t 2~
YU 3 UM
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4.3, Wiring

The wir;ng of the cc.coaros among each other
and to the control e'emeots .s very simple and
consists mainly of three stages.

It Will be usefulto proceed here according to lhe
following list wh ich shows also the pin and cable
loca tions on the whole connector.

NO. 1 is Ihe coocuctor Of pin idenl lroed on the net
cane cab le by colou r, and on tne connectoemost
ly by an arr ow or triangle.

l. To the Front Panel (A I)
With the aid ottne t s-pole connec tor A I all con
nections are made to the aeserntsv YU3U MV
00 1, :0 the conuot elements , and arso to the clock
or to a lim€! Details 01 t-ie wiring are sf-own In Fi·
gure 7

II. To YU3 UMV002 (A II)
Connectior A II compri ses a 14·pole aotcan o
cable with two crimp connectors m Dtt-spaceq.
O'le of these connectors is so ldered in at the po
sition where counter 1218 was located, In a way
that the uorc s tor pin 1 and pin 16 ot I 218 remain
tree. Lir-e 14 takes ove r mo task of Pt 205 of tl lis
r'c.boe rc . however, must oe lied to tt us connec
tion with the aid of a wire, preferably on Hie solder
s de

III. Bus Li ne (A III)
This lint' connec ts cc.ooaros YU3UMV 002.
LJL6NAD 00 1. and the one or the two stOfilge boo
ardts] LJL6N AD 002 .

l"le connection nseu cono-tses 0 n e 40·polo nat
band cable with a spaC'ng 0 ' 1.27 rnm. being pro
v ded a-so with 4O-po e jack connoctore of lhe
unmp typo . The correct spacing. r.e Ihc posaon
01the connectors on this line rs determ ined by the
construct ional ceslqn.

II the mer-tonee PC·hoards are. for instance ,
mour-toc one GpOI' anothe r witn tho aid of spacer
bo lts, it sho uld be most eas y tor this wiring to be
carried out. Eacn PC·bo ard will then be provided
wllh ar appr cprtate con r ector ltlwugtl which the
S!1Ori cable is only toopec through. The seq uence
of the Pc.tcaros is of no importance rore and
can st;l ~ be excnanqec at a later lime 101moasu
r n-g purposes Since, bowcv er, ue p-ev.ous'y
pub'ished Pc-coe-c is unfortunately not prep ared
10-Ih is syst em. it becomes necess ary now fOfthe
cable to De sp'iced al one eno. and lor me leads to
ce individually soldered 10 lhe correspondIng po
.r -ts or the PC-board

No Designat ion

, ground
2 ground
3 ground
4 tree
5 MA7
6 MA6
7 MAS
8 MA4
9 MA 3

10 MA2
11 MA 1
ra MAO
13 ground
11 RDS
15 RD4
16 RD3
17 RD 2
18 RD '
i s ROO
20 groun d
21 WD 5
za WD4
23 WD3
24 WD2
25 WDl
26 WOO
27 9~""
28 Wrlle
29 CS
30 CS
31 C
32 B
33 A
34 RAS
35 CAS
36 RIIN
37 free
38 +SV
39 + 5 V
40 +SV

Aim at YU3UMV 002

I gro und
ground
ground

1225/9
1225113
1225110
1225/11
1225112
12?5I6
122517
122515
ground
1231/3
1231/4
1231/11
123 111 3
1231/11
123 116
ground
123012
122912
122812
122712
12?612
122512
grou nd

121011 2
121714 0r 6
121711 0 0r1 2

see 'allowing
text
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A replacemen t tor pc-boa rd YU3UMV 002. oo,og
comp atib le WIth this array witho ut any modifica·
to ns. is be ing prep ared and will be pub l ished at a
la te r date.

5.
COMMISSIONING

the PC -board(s ) are correctly placed. it may be
swi tched 00 , under the pre requ iSite , of cou rse .
thaI at leas! PC-bo ard YU3UMV 001 has bee n
aligned as far as po ssible .

A num ber o f measuring points have been prov i
ded on th o Pc- toarc for chec king Ihe signa ls ne
ce ssary fo r the storages. If required , they can be
con nec ted WIth an OSCi lloscope.

The power requeement 01 the additional PC
bcecs is typica lly 250 rnA. without ue memories.

Since lhe memory les 0164 k, eac h. are Indicated
wilh approK 40 mA {mm(.), the aumor had expec
led an add,t lon al current drain o f appro.., 1,2 A (at
5 V and with five frames). He was surprised at the
resu lt of his rneasurment s which showed that the
measu red value per fra me , i.e six mem ories, in
creased only by approximately 10 to 20 rnA Since
it is nol po ssible 10 der ive be ret -om a definite con
clusion on the actua l power consumption tnet has
10 be expected , the author desisted so far from
con oecl ing the 5 V·supply wit h the + 5 V 01tho
YU3UMV PC ·boards, Whelher this would be pos
sible without ov er load ing the rEJ9ula tor , also oe
pe nds 10 a con side rable extent on ttle hea t sink
and must be clarified from case 10 case

If one has ensured once more, at least visually,
that all lCs are in their correct pos ition (a ll identifi·
cations in one direction), that no electrolytic is un
cor rectly pol arized . that all plug connec tors tnct
disp laced ) are connected , and that the bridges on

30

When load ing into the hlth or tenth image store.
the diagram sh own in Fig ure 8 must result .

It is absolutely necessary rc consider thaI the fal·
ling slope of the CAS may OCCUf onl y a ft er , and at
bast w ith the mange ot the address AD R, If this is
not the case, irregular. vert ica l stripes will appear
during the inputt ing process. It might become ne
cessary, for de lay purposes to somewhat enlarge
the ment ioned 120 pF capac itor ,

6.
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From the Editors

Colour Module with Co mposite Output
for Weather Satellite Images

In edition 2/83 01VHF COMMUNICATIONS mo
dule YU3UMV 003 was introduced. with the aid of
which the grey levels of tho voec signal from the
digital storaqc YU3UMV 001/002 can be conver
ted into synthetic colours . A VHF PAL-Signal is
available at the output. Both the comparatively
simple Circuit and the detour over VHF with Ihe
small colour bandwidltl of the Tv-receivers wore
never able to meet hlgnor demands on the image
cuar-ty. what, in turn, led 10 never ending sugge
stions lor improvement. Two of Ihese you will find
ir croceo in the followmg circuit diagram,

A dec isive improvement , however , will on ly
be achieved by co nversion to a co lour compo
site ou tput. Those 01 our readers who po s
sess a cotcur TV-receiver wil h colour compo
sue inpu t. or a cctcu r compo srte mornto e,
should reprc cuce l his procedure.

In principle, the modification only consists of put
ting the VHF-oscillator of IC 1306 (S042P) out 01
ooeranon and 01 wiring up the IC. with the appro
priate corrections taken into conscerenon The
par1ial diagram cootains all cotans.

The two mentioned nn provemeras comprise the
Inmmer belween 130515 and 1306f8 (coupling as
loose as possible in order 10 suppress tho interfe·
ring eeterer ce signal). and Ina 47 nF capacitor at
1305/8 , This suggestion, made by Jurqen,
DB2PU, causes a phase stun of thc colour carrier
from 90" to approximately 180", which allows tho
cnroersnance signal to be fully modu lated. despite
the loose coupling

Since synlhetic colours will always be a quosnon
of taste. ne advlsabet tor such mod,lications to be
tried and tested ind,vidually _

1;r !) R. L

'"t----j<=""'

0..",,or. ~1 '" I.
p,~
" 'I . ,.le9 1•...-f,
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Harald Braubach, Dt 1GBH

A Powe r Meter for the Frequency Rangc
from 2 to 200 MHz

There are many ways to cons truc t a po wer
meter. The most simple way is to use a d iode
wilh sebse queot DC·amplif ier . This has the
disadvan tage Ihat a h igh te mperatu re d ri ft is
present . especiall y at low RF· levels. which
mu st be co rrec ted fo r w ith the aid of extens ive
compe nsat ing c ircuits. In addit ion to thi s , the
cal ibratio n of the scale is not the same in all
measu rin g rang es.

Another method is 10 provid e gain in fr ont of
the diode and to keep the power level at th e
diode constan t In all measuring ranges. This
na s the adva ntage that hardl y any tem pe rat e
re drift o f the DC-vo lt age is noti ceable. si nc e it
is far less th an the rect if ied vol tage of t he enc-

de . The scale calibra tion will be Ihe same lor
all range s. since the diode is always operated
in the same power range. This article is 10 d e 
scri b e suc h a meter .

1.
PRACTICAL CONSTRUCTION

A three·sl aoe wide band amp lifier with a g~in ot
10 dU per staqe IS used for amp lifying the n F
s<ona l. The ClrCU'1 of lhis oreamont.cr is q-ver- ir
Figure t Snce IllS very ddllcull 10conned the

,
0"

- - :--- --- -

=:--.-.,
0'. 'I 0 ""
;_~ 1

Fig. 1: Princ iple 01a po_ . meIer us ing wideband a mpllhe l1l,nd , ePllrllte ree lilier d iDdes
10' ea ch fa d8 range
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- DL1GBH 004 DL1GBH 003
-"', ,' - ,- _b",,,,,,, , , - - -

lEJ .~~ I

,"
RF-IN .r
Fig. 2: The c ircu it o f the power meter is d ivi ded over two boards and prov ides an oscilloscope

output fo r swept-freq uency measurements

RF·s ide of tile diode to the var ious test points
MP 1 to MP 4. each test point has been prov ided
wi th its own d iode . and thei r output uu-vortacos
me ted via am plifie rs (8 1 83, B5 . 8 1) tothe ranq e
switch

The fi rst d iode co nner-ted to MP 1 is used for input
pow er levels from 0 du rn to i 10 cum. The diode
connected to MP;> is for tile range from - 10 dftrn

to 0 dum. the d iode at MP 3 from -:::'0 dam to - 10
dRm , ;lnd finat ly the diode at MP 4 tor the rem!] e
- 30 dBm to - 20 dgm

This means tha t a level of be tween 0 dBm iJnd
+ 10 da m is present in each measur ing range
This a llows vrrtuanv the sa me sca le to be used for
an measuring ranges . Of course th is is only val id
wnen all amplifiers are nporatin q with in the ir line-

- ,
" :, '
__J

" " ~, 0 ~c;1 ,,"I 5<.1
o - - 1

E
of

.-

=,
I I

I

10

' ~Hl1
<;

A

Fig . 3: The t hree, w ideband amplifiers are const ructed us ing inexpensive UHF -transistors
and avai lable wideband transformers

37



_ _ _ _ _ _ _ ___ VHF COMMUNICATIONS 1/85

Fig. 4: Comp onenl location plan of the power meter boa rd. The uppe r side of the board Is In the form
01a continuous grou nd eue teee onto which the ' 15 V co nnections are made, end f rom Which th e
coppe r surface must be removed with the aid of a drill

a. range . Tho widcband amplifiers used have a
maximum OUtput power o f +15 dBm, and Ihis en
sures that nus demand is mel.

A further po ssibillly resons when uSing ttssprin
ciple . il lhe output volt agns life coov onoo inlOpro
portional cvrrer es. and Ihen added . In this man
nc r, il is possible 10 obta in a quaSi-logarithmic
readlrlg over a ranqe from - 20 to I 10 dB m. This
can be vory advantageous. for instance, when
aligning nuers. One simple method 01converting
voltages into proportion al currents is to feed the
vol tages via high-impedance series resistors (10
kU ) to an adding point, whore they aro aoc ec ac
cross a low-impedance resistor (820 ~ t) The am
puuors 62, 84 , 66 , and 68 are used lor decc up-

ling between the stages .

2.
SWEPT-FREQUENCV OPERATION

Since the uppe r I,mit trequency al tha recnner en
cut amoun ts to approxtmatsty 5 to 10 kHl , it is
poss ible lor the pow er motor to arso eo usoo lor
detecting the envelope of RF-signals. A further
advantage of the la st rectifier circuit is that it can
<1 150 be used tor swe pt-t requencv measurements.
Th is is favo rab le, for instance, for the alignment of
power ampnuors (as descnbod in VHF COMMU
NICATION S 3/1983)

220V_

DL t GBH 00 4 1-- ._ 7815 f-~--<> "15 V
fl80C 6(lJ I

Q 1100; "1
d~' noJ:, T ,~ :: or

B8oce~LT~_~v
38

Fig. 5:
Th<l ± 15 V po wer supply
with Int egrated VOltage
stilbi li l e. !



Filters can be aligned more exact ly when a Ioga~

rilhm iC indication is used in swept· fr9<luency
measurements, Since lhe meier is 100 slow fOf
such applica tions, the rect ified voltage ' rom t!'le
diode s is ava ilable at a aac-coeoecror on the
fr0!11 panel (Fig ure 2), During ewept-uequencv
measurements, it is possi ble to COnnect the Y-de
flect ion of the cecucsccce to this COnnector,

3.
THE RF·BOARO

Pr'nled circu it board Dl l GBH 003 was designed
for accommodating the circuits 0 1 the preampli
tier, diodes, and buffer amplifier S!'lOwn ,nFig ur e
3, n e ma ppe r res istor s for aligning the meter are
also acco mmoda ted on this board, An individual
t rimmer pote ntiomete r is provided for eac h range .
as weli as a potentiometer tor aligning the loqa
nthmc range. Figur e 4 shows the component 10
cations on this double-coated Pc-coaro. whose
dimensio ns are 146 mm x 51 mm , The compo
nents T1 - 1 are wideband trans formers tram Mini
Cucuns . type MCl 11 - 1.

4.
THE POWER SUPPL Y BOARO

The simple ± 15 V pow er supply shown in Figure
5 can be accom mod ated on the single-coated
Pc-ooarc DL1GBH 004. The component loca
tions are shown in Figure 6,

5.
CONSTRUCTION

The PC-boards should be provided with the com
ponents according to ine component toca nco
plans and be mou nted with the aid 0 1 10 m m spa
cers to the base plat e ct a SUitable cabinet. The
meter is insta lled into the trent panel. as are
powe r sw itch, lED. range switch, and the BNC
connectors. A power Ime connector or feed
through are prov ided on the rear pane l together
with the fuse holdm.

The powe r meter can then be wired as shown in
Figure 2, A 50 D coaoar cable is only necessary
lor the RF-inpul. Fig ur e 7 shows the completed
boards.

FIg. 6: Component locations on lhe power lUpply boMd wllose dl mensions.re 146 mm x 51 mm
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Fig. 7: PC-board DL 1 GBH 003 and 004

6.
ALIGNMENT

The illignrr~n l lS hrslly Cilniod o ur in range L I his
is madeby fCt.'<! ,ngilslgnalofll 0dBm( lrequen-

cy approx , 14 !JMH 1) find align inq P5 for/ull ~~1 1() :

thi$ i$ lol lowed by altgniu\I range A with PI atlha
same level.

Co nnt;(;! a level 01 0 cum and align range H wllh
1M aid 01 P2; this is followed by the 10 dRm
range C 1P4), aoo lhCJ - 20 dBm-r;m gc 0 (P4)

Mcasuril"ll) ftWlullOCY 9 MH7 18 MHz 36 MHz I 72 MH, r144 MH,- -
Serlin I POlldAm li!IA 11,, /1 (liLA IlpA 1/,,/\

OdB + 10 50 '0 49 48 50
- 1 dB " as 43 42 40 44
- 2 dB + 8 35 34 34 32 36
- 3 dB + 7 28 27 27 2. ao
- 4 dB •• 22 21 21 19 24
- 5d B +' 17 16 ,. 15

"
Table 1:

- 6dB + 4 ta 12 ta t t 15 S<;ale (:i1lib. il tio n of the

- 7dB + 3 9 , , 8 11 aulho<"'s proto type,

- 8 dS + 2 7 7 7 e , measured in range A

- 9 dB + 1 5 5 4 4 6
with sign;ol ge ne ralor
HP 8640 A
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The scale is calibra ted either wllh a signal qenera
lor , or according to Table 1 The error caused by
the spread of the eooee is relative ly low.

As can be seen in the table, the readirlg is very
constant over the whOIl:! freq uency range Th is
means tha t the camranon carl be made at virtual
ly any frequ ency octwoon 9 MH7 and 144 MHz,

The 10garrthmiCeceee call1Jratl:!d rn t 0 og -steps,
as shown in Tabl e 2

Scale P"./dBm lillA

+ 10 + 10 50
0 0 34
12 - 10 16

- 20 - 20 4

Table 2

' he scale 01 the motor is rcmovOO carctuuy from
the me ter itsemor markllll.j Ttus can be made by
painting over the numbe rs (TIpp9lt) alld prov iding
the flew scale wllh 1/10 ail1 01 r ub-on digits <liter
drying The scale of 1!1i:l author 's protolwe can be
seen in Figure 8.

7.
MEASURED VALUES

An input VSWR of less than 1.2 was measured on
fhe author' s prototype between 2 MHl arid ap
proximately 160 MHz. The voneqc standing wav e
ratio on ly started to increase in excess of 160
MH7 up to a value oj approxima tely 1.5 ill 200
Mllz. For rbose applica fions where bette r mal 
ching is required, it is pos sible 10provide <In ane
nua tor in lhe inpul Circuit . how ever, wilh some m 
oocnoo 01sensitivity

As you prubabl y know , an auenuatoe winreduce
the Inpl lt signal by tile given value . however. the
reflected signa l will be reduced by twice this va
lue. In order to obtain a VSW R 01bett or th an 1.2
over the whole treque ncv ranq o. it wou ld li e no
cessarv to provide an auenu ato r 013 dR, This, (JI
course, assumes mat tho anenuetor 1I$I! If hOlS a
VSWR ct la r less than 1.2 when conecuv termina·

'''''
Figu res 9 alld 10 show the frequ ency cecencon
co cure reading in fhe various power rar'!-les Fi
gu re 9 show s the frequency respo nse 011110 Ioga
ritt1mic range at lour ditferr.nt inputlevers The in -

Fig. 8: Photograph ol the all thOr's prototype
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Fig. 9, Frequency res ponse of the oufput voltage in the logarit hmic range at fou r different inp ut levels
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, ' 0

Fig. 10: Frequency response of t he li near ranges
"

crease at lower frequencies and hiqher levels is
caused by the different compression points of the
wideband amplitiers at different frequencies Fi
gure 10 shows \tIe frequency response ot the lin
ear range,

The ->- 10 dBm-range is the one with the lowest
frequency dependence. II is this range that does
not have any ampl ifier with an intrinsic frequency

42

response,This range provides an accuracy of ap
proximately 1 dB over the whole frequency range

In the case o! the subsequent ranges. the ~f e 

quency response otue amplifier stage s will be in
creasingly noticeable, however, the maximum er
ror is stillonly 2dB, The author's power meterwas
aligned so that it operated correctly at 145 MHz.
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Erich Stadler. DG 7 GK
Elektron ikschule Tettnang

Impedance Transformation using a "-/4 Line
Design Crit eria using a Smit h Diagram or BASIC Program

f ig. 1: Oper ation 01the sliding~w run....

dance z""totthe lr <lnsmi11er: !l0 ~ ~ . The follow ing
Will rosult:

-Po,,",-

A line or a waveguide wi l l " transfo rm" a real or
react ive im pedance or a c ombination of t he
two. Accordi ng to the Impedance of th e trans-,
formation tine, it Is possible to transform a low
rea l impedaoce 10 a high Impedance. o r a high
impedance 10 a low impedance. An induclive
reactive component will be converted to a ca
pacit ive, or a ca pac itive 10 an inductive cern
ponent.

The latter is especia lly of interest in waveg uide
technology; in th is case, screws can he inserted
into the wilvogll ide at a certain distanc e t rom a
point of disconllnuitv. for Instance at a spacing of
i) 4 The waveguide transforms the capocmvc cf·
teet 01 Hie screw tsc e Fig ure 1) 10 an irJduclive
component anne cosmon ot dlscontinu ~y

The rear tmpcdance uansrormaeo n using a 1)1\ li 
ne is well known: Tho roquircd impedance is oo
tained from the Simple equation :

Z = v l Oll' ~ Z",

where ZOl'! is til e terrmoatmq, and Zj" is the requi
red input iropeoance of the ;'.i4 Iine.

Example : Four parallel-co nnected 50 Q resistors
<Ire to be matched to 1I1<::l ou tput of a transmitter
having an output impodance 0150 Q (for Instance
fOOl antennas at 144 MHz). Required is 1he Z 01
the l ranslormal ion line.

Solut ion : The ioc rcoosorers form a terminating
resistance of Za.t = 12.5 !.! The <;0 of lhe }j4

transformer shouletcoecoe to the ootPlJ t impe-
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Thi s ).j 4-transf orme r can be obtairec by connec
t ing two 50 U cab les in paralle l Ass uming a velo
cit y tacto-otc.ee. th is w ill result in the following for
the 144 MHz band : 0.5 m x 0,66 = 033 m

II Z and ZOllt are given , Zi" w ill resu lt by conversion
of the equation :

z, = Z21ZuuI

An input reactiv e impedance can be calcu lated in
a similar manne r if the l-,.' 4 transformer is termina

ted w ith a pure , reac tive impedance Xuul '

X"" =. Z?/XOUI'

The equation do es not give any informat ion re'ja r
ding 1I1e sign (p lus in the ca se of an inductive, and
minus in th e case of a capacit ive reactive compo
nentj O ne will have to remember tna t a ceooou
vc react ive compo nent Xo,,' will result in <In Induc
tive react ive componen t X." and vice versa (Figu
re l), The sign wou ld be available on ly when do
ing a complex calculation I

Example : A 12 ern long line (i/4 at4 33 Ml-tzassu 
ming a ve locity rectorof approx 0 66 ) of Z = ::;0n
is terminated with C 4.7 pF. Which L will result

fit 433 MH1? (with 4.7 cr.X" j! is approx. 78 Q)

Solut ion: Xi" = (502118) U .The sicn "ottho ca
pacmve reactive component of X" ,I is not used,
Xi" is induct ive nne co rresponds to <In L 11.7 nH

at 433 MHz

The given equations are no long er suita ble when

tha !inc is termin<lted w ith a se ries ci rcuit of real
arid reacti ve impedances A clear method can be
found wh en \Is ing a Smith diag ram, il one is used
to working witt, it : The tc rmmanrq un pooanco
compr ising a rea l and react ive impedance is stan,
dardized to the impedance Z of the U4-line to be
used and inserted (Wocl1l The resu lting input im
pedance is found in the Smith orauram diametri
cally opposite (Wi" 'J.

Exampl e: The input conne ctor of a powe r nmpu
fie r is con nected via a /)4 strtpline with an impe
da nce ot 20 Q to the relatively low input impedan
ce of the power tra nsistor at , for instance, 5 Q in
ser ies w ith an (inductive] react ive impedance of

+ 4 Q The two imped ances fo rm thus Z" ut and
XOO1 of the stripl ine and are transformed to a cer
ta in impedance at the input conn ector, The trans
formed values Zin and X n are to be calcu lated '
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So lution : Standardize Zo_, aoo Z", ( n other
words divide by the Z of the line ] :

Zou" = 5 U .:20 Q = 0,25 : Xcu! ~ -+- 4 Q.20 (1 =

= -+- 02.
Both values are now inserted into the c.rcu ar
coordinates ot the Smith d.aq ram (Figure 2): {a
posit ive XO"t means "ind uctive" which moans the
upper part of toe (% gram)

The resu lt is point Wo",' Deme tncauv or-e will ob
tain W or Attentnm snc uld be paid that the straqru
line rea lly passes t'l rough Ir e cen ter 01 the hcri
zcrrtn ! line. TIl'S means tna t W oo ' will nave tho
same spacing from tho center point 1" as Wcol
Ore then recos off the cooro.nctcs 0 ' Wio as

Z",' .·o :-'.5 ano X " -2

The noqa tiv o sign represents a cauacifive react i
ve com ponent ot W ,,,' The values a rc -oosta n
caroceo' by muno'rcnton with the smnce rc im
pedance , anc or-e w;11obtain uie input impeda nce

as

Zin = 2.5x20U=50U X
In

= ?x ?O<;! = - 4QU

(Z", witn X"' in scncs n

Fig. 2: Impedance l ranstormal ;or> of Wout to Win
~ s i ng a i .'4 line
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Fig. 3: BASIC program for calculati on of th" com po nents of th " input impe dance ot a ;,"'-4 lin e
as a f"nclion of the le , minat ing imp edance ( impedance val ues in n , w it h input
and out pul in numer ica l values )

NOTE : with re spect to Ihe previo us example'
In certain c.rcu rnstencos, it m<lY be il (1viS2b!e 10
m<Jke <J semicircle m a clockwise drrecliun from
WC)(J! ' (as shown in Frqu-c 2 as a d<lshed line)
around " 1" , it-stead of plottmq a straight nne In
this manner It is otso possore to delermine point
W 0' 1 he sem icircle te rms the "tmnsto -matio n
patb" of ~he line I This means that If l ~le line is
shorter t-ia -r ;,/4, the trnn s'ormanon pil lh '.vii! also

be shorte r ma n ure semic route r nrc. In Ihis case .
tt-cr c is 2 proportiona l relationship betwee n u-e
'engl'l of 'he arc a r-c line ler gt'l II 's possibie by
sclCCl ion Of tre line length to ensure tnat tile
tmnstormation can. for instance, end on the hen
zonta l ax is of t-ie Smith d.ecram. In the Case ot Fi
gure 2, Ihis corresponds to point P In Ihis case,
the resutt \\' ;11be thai the inout tmpooanco is 8 flu
-e rea l component. Pcir-t P is approximately 4.2,
'....hich '....hen oostaocercceo results in a Zmof 4,2

x 28 n = 84 () . This wou ld a low tho nower l r<:l nsi
stc r to be well matched to a system with an tr ope 
cance o: 50 n IVS'NR = 84 ili50 Q = 1,7) , It is. of
cou rse .possoe to improve the mntcrunq still fu r"
me r by recocmq the impedance of the stnpfin e

[recommendation : repea l the above c xampro
with <I n impedance value of Z 1S Q i).

Concentric circles in the Smith dia qram rcpraca a
relatively comp lex r-atculatmn of the input impe 
dance ot atoo A BASIC proq rarn is shown in Fi
gure 3 in whic h Ihe equation is p roq rammcd tor
the speci al case 01a i../4 Iine. Th e re<:l l and reacti
ve hupena nccs are inserted and result <:ISnum on
ca l values in U . l\lIention shou ld be paid tha t one
nsts cap<:lc il ive react ive impedances with a minus
siqn. The program is.fiowever. on ly suitab le for
series circu its .The same is valid. 01cour se, when
us ing the Smith diaq ram

Since the accu racy of the computer is very otton
not requ ired - poss ibly due to tho tolera nces 01
tho tmpooa noss used - il may be ot ariwmlage to
use the Srruth diagram .T his is also valid for appu
canons in waveguide tcchroiooy.n is then possi
bte lor renocnon facto rs to be inserted mtotho dia
gram acco rding to amount and angle 1\ standar
dization or destanda rdizanon is not required since
tho wave of a wavegu ide cannot be dGfinod as of
a specific impe dance .

It is now pos sible tor you to orce r magazines, kits etc, using you r
VISA Cred it Ca rd!

To do so, please state you r credit-care num ber and the val id ity date,
and sign your o rder

Yours - UKW ·BERICHTEIVHF COMM UN ICATIONS

VISA
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Joach im Kestler, OK 1 OF

PLL- Oscillators with Delay Lines
Part 2: A Shortwave YFO from 5 to 6 MHz

4.
A VFO FOR 5 TO 6 MHZ

The bas ic fundamentals of Pt.L-c scntatcrs
equipped w ith de lay line s were dis cussed in
Edit ion 4.'1984 of VHF COMMUNICATIONS,
This art icle is to describe an easy to construct
short wave VFO, to allow readers to gain expe
r ience in th is tec hno logy. Such a VFO can be
used, for in stance, as an oscilla to r in a 60 m/
20 m rece iver or transceiver, when us ing
sing le conversion with a 9 MHlIF. Of cou rse,
the above mentioned frequency range is not
fixed, and t he module can be used anywhe re
in th e frequency range from 2.5 to 7.5 MHl ,
(passband range of the delay line), wh ich rna
kes it also suitable fo r por table CW, and dnect
conversion receivers in t he 60 and 40 m
bands.

Even i1you may not be interested in this frequen
cy range, the material and time used is not lost,
since the PC-board can be used for all other con
structions to be described in this series without
modification,

4.1. Circu it of the VFO

For clarity, the overall circuit diagram 01the VFO
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is split into three functional blocks. Figure 16
shows the circuit c nac ram 01 the VCO with output
stage and level control. The frequency-determi
ning resonant circuit is formed from L1, C1, C2
and the tuning diodes Dt and 02 . The signal path
of the feedback loop is made via C4·T1·C9 ·T2
C5, and two dual-gate MOSFETs operating in
class A <Ire used as active components. These
transislors have low-noise characteristics, ano
are also able to process sufficiently high signal
power levels (sec Part 1, Section 2 1.).

The oulpul siqnal from the oscillator can he tap
ped off at the drain connection of T1 where it has
no effect on the oscillator cncurt. It is fed from the
re to the output staoe 11. This is a mum-staqe in
tegraled push-pull emitter follower with a voltage
gain = 1, with a high input and a low output impe
dance that can bo used up to approximately 40
MHz, This component offers a relatively high out
put power at low current drain (class B) A stan
dard-level ring mixer (level. + 7 dBm, impedance:
50 Q) can be directly connected to the output 01
the VCO (Pt2 + A15) ; a second output (Pt3) is
provided for the variable phase shifter,

An automat ic gain controlwas provided in orderto
ensure a favorable and constant signal level
within the circuit and a clean sinewave signal at
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Hyperabrupt doted varactor oiooes are used in
tn.s circuit: these diodes exhibit a largecapacitan
ce variation at a relatively low junction voltage
range, The selected diodes were developed for
use 'I"'. AM-tuners of portab e radio receivers (9 V
sl-pply) and are available inexpensively due to the
large qvantit.es produced

the output. Diode D4 generates a Ou -vortaqc
woosc ampt.tudo is proportional tv the RF-vultaqe
present at Pt2, Capacitor C9 ,md 03 form <I van
able vo-taqe divider which allows the over<ll l gain
0' the circuit tv be ad'u'stedso tnat Ihe output level
remains constant. Transistor T3 ensures the re
qi.nco voltage gain, '""hich is neces sary to obtain
a sufficient slope for the control circuit.

Tho opcrntinq votaqe tort he output dnver is fed in
via P14: the veo receives Its carefully filtered
operating voltage via tne separate connection
Pt5 ,

Fig.1 6:
Circu it diagram 01the VCO
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Fig . 18:Phase st utter, delay line and phase det ector w it h f i lte r

Fig ure 17 gives the oscillator frequency of the
VCO eli' a function ot thc tuning vottaoc present al
Pt t.

The next part of the circu it is shown in Figur e 18
The VCO signa l from Pt3 is led via PI6 10 an am
plifier steqe equipped wilh transistor T4. Th is
stage is provided with feedback (R20, C19) so
that it is possib le for franslormerT r lo be fed at low
impedance, and is thus able to exhib it a nat fre
quency response. The ope ration and circuil of Ihe
variable phase shifter was described in detail in
Part 1of this artic le.The stabgzer staqe ecueceo
with T5 and D9 ensu res tha t the diode voltages
have a low hum and noise level
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The sine-cos ine poter-tiometer P I is usee for tu
ning . It is supp lied via PI8 and Pil l - Pt9 .s con
nected with "S' (s.ne), and PI10 IV I ~ "C" (co
sine) . Conn ection "E" rcm a'ns oisconnocto d. The
tuning direction can be inverted by chang ing S
and C (rotat ing 10 the ' ighl -' lowe' f -eot.encv]

The delay uno VL receives its input signal from T4
v'a C24 and Pt14, lts output is fed via Pt l?, R39
and C45 to the input of a limiting amplifier 13 (TBA
120) This 'imitm q proceas means tha, tho pass
band curve of the de lay line no longer has an ef
'ect on the parameters of the circuit as long as the



VH FCOMMUNICATIOI\S 1/80.

s cr-er-to -r-otsa rare 01 the signal is suttlcien tly
niqh.

13 a so possesses a coincidence discriminator in
addit on to the amplifier which is ider t ical to an
analog mulfipner. One input of the multiplier is
con-c ctec internal y to the output of the limiting
arnphfer. and the other is available externally via
on- s 7 arc 9 T'ie amplified and limited output
sigra l from 12 from the variab'e phase shifter is
fed in push-pult via C46 and C47 to those two
p.r- s. A low-current type can be used for 12
JSO ·11 P), bill not for 13. since the output-vo'taqe
swing would be too smcn for the application de
scriocd - e-o

The r n. tput signal 01the p-rase detector 'S avail
nblo at pin Il ot n , However, before being connec
ted via 1-'113 to the next part ot the circuit it must
be 'eo via an ae' ive rowpess u'ter equipped with
nm-ststors T6 <lnd T7 , This IOWpilSS filler has a
cutoff 'recuencv of 120 kHz: this ensure s that any
widebanrt-noise vo taqes from f3 do not reilch the
VCO 1he reet vely tl ig>, cctott frequency is ne-

cessary in order to ensure that Ihe phase rela
t ionships in the control circuit are not atfected

The Circuit o.aqram ot the control is shown in Fi
gu re 19. The siqnal taken tram the phase detec
tor is fed via R46 and Pt18 to the input of the Pl
control (see Part 1, Section 24.):1his comprises a
FET-operil tionaf amplifier (14) and several
passive components The integration time con
stant is calculated trom C55 x (R49 + A50), and
amounts to approximately 200 W' nne is thus
short enough to ensure that low-frequency inter
ference in the cont rol circuit (such as hum and mi
crophonousj can be controlled

The output voltaqe 01 14 is ted via Pt23 to tile VCO
where it is used as tuning voltage; the Ac -comoo 
nents are suppressed to approximately one tenth
with the aid 01R54-R55-C57. This reduces the in
terference modulation of the veo

The potentiometer P2 connected via H47 10 Pt19
allows Cl fine acju strnern of the qnnemtnd tro
quency; when using the values given in Figure 19,
the vanaton r<lngc is approximately J. 750 H7.

Fig,19: Circuit of theconner(loop filter)

o
" ,

CJ
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Fig. 20:Componentlocations on tile VFOPC-board OK1 OF 046

Integrated circuit 15 can be classed as a rerncte'y
contronec analog switch. If contact 81 connec ted
to Pt22 is closed. this wiil open the "contacts" de
signated 1 - 2, 3 - 4. and 8 - 9 If 8 1 is open. this
will close the three analog switches: 8 - 9 will
close (via R49) and short the input sqnal: 3 - 4 will
discharge the integration capacitor and will con
vert 1410 a proportional ampiil ier, and finally 1 - 2
will connect potentiometer P3 to the input of the
operational amplifier via Pt20 and R48 In this
condition, the VFO can be ouectty tuned via P3 to
enable rapid frequency Changes: a closing 0'
switch 81 ensures that the circuit will be synchro
nized 10 the nearest lock-in POIr>t (rnaxlrm.rn de
viation: ± 7.8125 kHz). The tuning is then or-ce
again made by P1.

4.2. Construc tion

PC-board DK1OF 046 has been designed for ac
commodating the described circuit. Th.s board is
single-coated and its dimensions are 135 mm x
50 mm. It is suitable for mounting in a staoca rc
metal box. Til e component locations are given in
Fig ure 20,
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The mechanical workrs commenced by making
me notes .n the side panels for the feedthrough
capacitors (Pt4, 5, 7, 8, 9 , 10,1 1 12. 19,20,21 .
22), 'o r the RF-connectors and feedlhroughs
(Pt2, 3, 6). Ttl's is toro wec by filing the PC-board
(without components ) to fit into the case , a-ter
which it is soldered into position with a spacrc of
6 mm between board anc Icwer ecpe of the case.
This is followed by installing the two sc ree r urqpa
nels with 'eedtb rouqa capacitors between Pt1
and Pt23, and between Pt13 and Pt18 These
screening panels are shown as dashec lir es i'l Fi
gu re 20 Resistors R11 12, 15 34,45, 46,47,
and 48 are mounted vertica lly between the PC
board and the feedihrouqh capacitors or RF-con
nectar,

It ISnow posso'e for the othe r compor ents tc be
mounted into place on the board. Sockets can be
used for the .ntec ratec circuits (with the exception
of 11):do not forget the wire bridge be'ow 15' Figu
re 21 snows a photoq-aph of thecomp leted proto
type

The delay ere Is placed over the other ccmpc
nents of this part of the circu t so that short cor
nectians can be made to Pt14 to P11 7, A piece of
foam is ptacec between the cove' arc the ue'ay
line to hotd it in pcsitior-
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Fig. 21: F'hotograph 01 the author's prototype using SMC-connecto rs, and bushings lor scrowing
the cover and the module into prece

15 :

14 :

13 :

\2 :

CS7 : Tantalum eleclrolytic 10 !,Ff25V.
lor vertical mo unting,
spacing 5 m m

All other capacitors: Ce ram ic disk types 30 V DC.
Spacing lo r ali resistors: at least 7,5 mm
l1 ' Siemens potted core 14 x 8,

material K 12. AL '" 20
Orde r No. 8 6554 1-KOO20-A0 12;
coarc rmer: Order No .
B65542-AOOOO-M 002 (2 cha m
bers),
9 turns ct 0 25m m Silver p lated.
insulated cop per wire,
glue the two halves and winding
with ep oxy paste.

L2: Ferrite cho ke 68!-lH
Tr : Core and coil fo rmer as L 1

primary : 8 turns of 0.3 mm rna.
enamelled cop pe r wire (in one
ch amber). sec.: zxe m ms of
c.amm oe enamelled copper
wire, wovnd in a bil ilar ma nner
( in the other cham ber)

VL : PAL de lay line , e.g, Dl-700
(Philips)

P 1 : Sin e-COsine poten tiomete r
1ec . type seX50 (M EGA TRON .
0-80 11 Putzbrunn
Tel. FR G-89-46 3021)

P2 , P3 : Potentiometer
10kQ iO.2SW, linear

0 10 :

Special Components

C22 :

04 :
09 :

T4 :
T6 :

T 1. T2 :
T3. T5 , 17 :

LH0002CH
(Nat ional Semconducto r)
S0 41 P (Siemens)
or TBA 120
TBA 120
tva-ocs manufact urers)
LF356 N (Semens)
or lF356H
CMOS 4066 B
[varous manufact urers)
40673 or 40641 (RCA)
BCY 59 , BC109 . BC 41 3. BC SSO
or simi lar NP N naoststor
BFT66 (S iemens}
BCY79, BC 179, BC4 1S. BC S60
or stmuar PNP trans istor

D 1,2.3,S.6,7.8 :KV 1236
(Ccmpor-ex Gmb H. DOsseldorf)
AA 118 or similar ae-ccoe
BZX97C 10
or other 10 V zener diode
BZX 97C6V8
or ott-er 6,8V aener diod e
Tantalum electrolytic 4.7 uF/35V
'or vertical mo!,.nting.
spacing 5 mm

C31 ,35.36 ,37 , Tantalum eecuovnc 22 uF/ 1eV,
38 .53 ,59 : for ve rt ical rnour-tnq ,

spacinq 5 mm

11
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4.3. Commissi o ning

Firstly exarnne me veo.This is achieved ev cor
nochng the-operating volta qe c ! I 15 V 10 Pt4 and
PIS (via All or R12 ). and provid'ng a variable
brasvonaqe ctn tc - 10 V to Pt l te-ter orsccr-rec
I'ng It from Pt23 }. This bia s vona ae ca-r be tacen
via a ooicntomete- or approximately 10 l(~~ trom
the 15 V ope.aH-.g vOltage ConnE:!'C1 Ql.:.:::ut (Pt2
via RlS) /0 a freq uency coun ter (use the 50 n in
put or con nect an addl\lOna' term na t,ng fOS SIOr).

It is now poss ible lor the tuning cu rve to be cerer
mnoo and compared with Figure 17. [)cv'a l lOl1s
0( 10 % attre lower and 20 % at the upper end o'
ttle range are pecmissible . and cosrecr ons can De

mad e by V8'Y'ng Cl Of C2 .

If the oscaatcr does nol COfflmtlflCe csce.enoo.
Iif5Uy ctece the v()llagc drop across the source
resistors ot T1 and 12 ues t point ' JarSlSlor easel
Voltages 01between + 2 V and • 3 V shoo lo be
present hefe If me ffiCil!>Ulcd vcaaqes diUer
grcally tram ttllS , replace mese l ransislors II ~
OSCtllalion is detCfTT'linoo <lMhough the voI1aglls
arc correct, ecrease the value at C9 expel ime n
tony to appro,umately ;'>Opf . A DC-voltil9c 01oct
wee n I 3 V mid ~ 6 V ShoUld be pi'eSen' at the
coaocror ot 13 (les t point. ,ransistor case): it cal"
be varied wdh mo mo 01e9 ,

If a sunarao cscacsccce is avai'abie (bandwidth
:::: 20 MHz), It is possitsc to usc tt us to analyze lhe
ou tput signal WIth respec t to Itwe i and s-rewave
lorm (do 001torgel trre 50 U termmatlon at (no out

put).

11 tho VfO is only to be used lor a reduc ed 're
quency range (e.g only from 5 to 5,5 MHzl. itis re
com morooc that Ihis rang e is spread over the
whole luning voltage range (see Part 1, Section
2.1.). This can be achieved by replacinq one of
the two tuning diodes (lJ l or 0 2) by a fixed capac i
tor of the required value.

Now . connect the tuning potentiometer P t exper i
ment ally via PtS to Pt l l to tho circuit , and connect
Pt3 and Pt6 w ith tne aid of a piece of coaxial
cable After connecting also Pt7 and Pt12 to the
'supply vo ltage , chock mo o c -vonaqo level at the
interconnection po int at R2 1 and R22 . A vo ltage
of ~ s v ebouic be meesured etuus poet (perm s
srbre ioterance: I 1 Y, co rrect via R21).
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The voltmeter is now connected 10 PI13 (Of 10Ihe
ieedlhrough cacecnor to R45) anc the terroo-arv
tun ing Voltage at Pt1 adjusted so that the asci a
101 operates ac ptox mateiy at .the center 0' tne
band. P1 is now rotated and me vc taqe measu
ree at Pt13 wil' vary periodical y between a mrru
rm.m and maximum van.e The minimum srouc
not be mor e tnar- - 5 V, and the maximum not
less Iha FJ - 9 V. T1e ' 01owing was - easu-ec on
the aumor s prototype: U'J'r =- - .: V. U.... . + t3
Y. Otnerwise. 13 wil ' not De coe-anrq coeecw
tcaut'oo shoud be pee wne- oorel'laslO9 super
components whose qualty is not ~r1(IWnJ .

The voltage a t Pt13 Will vary With tl1'le when tP"lB
control loop is CJPeI'. wt.ch is the -escn 01I~ nor 
ma l 'fcc-running nslab~rty 01the VCO. Howevt"'.
,t s'lOuld varyC()rl li r u )lJsly whet'l100;tl lllg PI sloW·
Iy, and should rooljump. The alter ...ould oocare
sen-oso 13tioo in the yeO,

f ,na!ly. remove Ibe vana b e boas vo tage t-om
P11. and coooect nes pc n: to Pt23 . PotmtlOlTlc ,
re-s P;'> ar c P3. aod SW tch 51 are te'TllX)l'al ily
connected. Arter connecting - 15 V agal'l to
P121 . lhe OSCillator snooo be mrnoro over the
w-rote I"nge wt-r P3 afte r open ng SWitch 51

Th e clos ;ng of S ' allo ws Ihe cec uttc lock n a: the
nea rest tock-n pomt. This IS a -nax.mum 01=8
kHz tron the selected 'reo-nmnmq fn'!quency . If

Pt 22
------11-- - ---- ~

2'1. 4011
0' /,OS3

Fig , 22: Suppressing contact bo unce 01swlt ch S '
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Fig. 23,Overall current drain as a tuneucn
01the operating voltage
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Fig. 24; Transc;cmt drifl of the eeemetcr

large jumps resu lt on sWitching, th is wou ld moca
to a mcch .lnlcal eounco of S 1. Th i~ can be sup
pressed by using a SWItch wilh cbeoue-over con
tact and two CMOS 9iltc~ lor sup pression: such a
circu ~ is shown In FigUfe 22 II Should be noled
when uSing CMOS chips that unused mputs can
nOI bP. lett oscoo necrec . but must be either
qrounoec or connected 10 l lle operatirlg vo ltage

A stable. wall-IIUered operatll'll) volt.1gc rs requi
red for supplyi ng the oscuaicr: this can be ob
tain ed. for Instance , using a tixed voneqe stabili
zer (78 15). This stabilize r shoul d not be used to
supply other modUlcs , whose current drain varies
conside rably (c.9 /IF-amphlier!:i). II is recommen
ded thai lhe ope rating voltage lor the veo IPIS} is
fed via nn additional filter link (series resistor

- '0 - -
OS

"1HZ
-tlO _.

OK10F

-,1Of--- - - -r+-1 -

40 kH z30

- - -- -- ~ -
,

, n5 ,,J2

- DC

$poc1"9 fr om mmer ~emy-- _
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A high'y selec tive IF·amp'ii ier witn 3 crystal filters
at 10,7 MHz and SUbsequent RMS ' voltmeter was
use d for me asur ing the Sideban d no sa, 1\was ne
cessary du ring these measureme nts for the cscu
later frequency to be couoiec (RK· 2 from Me l },
The actual noise values are t-ieretore most cer
tainly tener than n-ose giver in Figure 25.

22 '2. together w ith a 1000 ~ ( F electrolytic to
ground).

The value of the operating voltage is not ve ry criti
cal, The circuit will operate even with 10 V. which
could be of interest lor ponabe ooetencn (12 V
accumula tor and stabrlizet ] . The overall cu rrent
dlaln as a function of the operati ng volt age is g,
ven in Figure 23 .

4.4. Measured Valu es

The values given in the fol lowing tables we re
measu red at an ope rat ing vo ltage of 15,0 V. and a
constant ambient temperature of 22 'C.

Frequ ency rang e: 5 to 6 MHz
Outputlevef: - 7 d8m ~ 500 mv

into SO c

C urrent dra in :
Freouency drift

Har-ronlc re,ectior ;
s ccrooe signa s:
s.oeoero no.se.
SenSlflvlty to vol tage
fluctuations :

76 rnA
< 100 Hz, in the first
10 minutes.
at erwaroe < 10 Hz
per f-our (Fig ure 24 )

> 30dB

' '''''
see Figure 25

- 400 Hz 'V

New Polarisation Switching Unit
for OSCAR 10 and Normal Communications

OM 193 ,
OM 199 ,
OM 217,-

Price

max. 1,2
max. 100 W carrier
0.1 - 0.3 dB
apprcx. 1°
220 x 80 x 120

Art . No.

0320
0321
0322

Supplied with :

BNC
50 239
N

VSNR
Power rating:
Insertion loss:
Phase error:
Dimensions (mm):

Ready-to-operate as described in VHF
COMMUNICATIONS 2f1973. Complete
with three BNC connectors (N or SO 239
connectors are also available) in an attrac
tive cabinet. Especially designed for use
with crossed yagi antennas mounted as
an "X ", and fed with equal-length feeders.

The following six pclar ieauons can be
selected by the front-panel knob:

Vertical, horizontal, clockwise circular,
anti-clockwise circular, slant 45° and slant
135°.

k iVI.%'fberichte Teny D. B,na, . Jaho'" 14 . Pcs""h 80 . 0 -8523 Baie"Ocrl
Tel. West Ger many 91 33 855 For Representa t ive s see cover pag e 2
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Manfred MUhlbacher. DB 9 S8

A 2.3 GHz Prescaler (: 100)

New.lne~pens ive integrated preampli fier and
d ivider ci rcui ts allow d irect frequency measu
rement s 10 be made up to and in exce ss of the
13 cm band . and led to the design of the pre
sca ler described In thi s article. The destqne
trc n -Inexpens lve'' does not necessari ly mean
that they are cheap: The require d resare most
certa inly worth thei r pr ice , bUI are not cheap
for us radio amateurs! The subsequent tre 
quency co unter needs on ly to have a cutoff
frequency of25 MHz. and should have II good
ti me base!

1.
PRESCALER CONCEPT

The block d iagram o' the crescaro-is shown in Fi
gure 1 It is p-ovroed w it ~ a PIN diode attenuator
<It the input, and two preamplifiers, This is rouow
ad 0',1 the last 2:t civef e- Ha f trio input ' rcqucncy

is usua'ly 100 weak in order to cnve the t o; t divi·
der SP 8668 B (Plessey). and for ens reason. a 20
dB intermediate amplifier is provided . A soose
quent 5:1 divider then brings the overal l frequen
cy division ratio to 100:1. The input1requency divi·
ded by 100 is now available at ECL-l l level. lfTIL
Ievelrs required , Ih is can be achieved by provi
ding a converter stage using an AF or switching
transistor and a Schottky gate, This will generate
steep Impulses at 'rrt-rever.matcan be process
ed in any subsequentlrequency counter having a
baoc widtn 01atleast 25 MHz . An onset voueoe
as oescreeoin (1) is not to eo csceciec.

The componen ts WIthin the dashed lmes: the
eiecr-coc attenuatoe, and the first preampnner.
can be deleted or provided tater. Figure 2 shows
the prescaler equipped in tne manner.

1.1. Electronic Atte nuator

In order to increase the dynamic range 01 the
presca'er. it was provided with a voltage-control
led PIN diode attcnuator type UTF·025 manutac-

,.-- ------- - - ,
• : f'iOi'l I::>.. !~
~ I..liJ cY ! VV.. _-_._ .._---_ .:

:1C s OB9SB

Fig t : Block diagram ollhe 2.3 GHz d iv lde-by· t OO presealer
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Fig. 2: In this prototy pe, the author has deleted the PIN diode atten uator and the first preamplifier

tured by Avantek. It operates in the frequency
range of 5 to 2500 MHz, tis input and output impe
dance is 50 U. The max imum attenuation
amo unts to 40 dB at 10 MHz, appmx. 25 dB at t

GHz, and 20 dB from approximately 2 GHz up,
The max imum permissible input powe r amounts
to + 23 dBm, which corresponds to 200 mW or
3,1 V into 50 n. At a price 01 approx imil tely 100
US-Dollar (Summer 198 4), this PIN attenuator is
only a qua rter of the price of a mechanical atte
nuato r The connections of this component arc
shown in Figure 3, Since the prescater is very
sensitive, attention should be paid that the input
power at 2300 MHz should never be more than 1
to 2 mW, corresponding to 0 ,223 V into 50 (l , May
be one of our readers has a useful rccommcnoa
l ion how this atten uator can be automatically con
trolled by the input signal.

1.2. Pream pli fi er

At present, two main types 01 internally matched
ampnners are suitable for use with an operating
voltage of 5 V: The GaAs- FET types CGY manu
tactur ec by Siemens, and the mono lithic silicon
amplif ier (MSA}-types manufactured by Avante k.
The latter provide a far better value for money,
and are therefore used in the fol lowing desc rip
tion, Const ruction is not cr itical il the information
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given in the description is observed The number
of amplif iers that were destroyed durmq the deve
lopment could be limi ted to four,

The case end the baste circu it of the Avaote x
MSA amplifiers are shown in Fig ure 4. The othe r
types given in Tab le 1 mainly dil fer from each
othe r in their higher outpu t levels.

UTF-025

na. a:
The electronic
attenuato r
UTF-Q25

Fig. 4:Monolithic microwave amplifier
manufactured by Avanlek
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Type ", Gain POUl Cu rren t Usa ble to Table 1
(2.4 GHz) (25 'C) , GHziGa in

MSA0 135.'21 5,2V 12,00 d8 1 8 dBm 17 mA 4GHz 17,2 dB
MSA 0235121 52V 10.40 dB 3,5 dBm 25 mA 4 GHz l6 dB
MSA0335/2 1 5.2 V 10 70 d8 11,Od8m 35mA 4GHz l 68dB
M8A0420i21 6,5V ] ,53 dB 17.8 dBm 90 mA 4 GHz 14 d8
M$A 0435i 21 5,5 V 7.30dB 13 .2dBm SO mA 4 0 Hz 14 d8
MSA0470/2 1 S.5V 75608 13,2dBm SOmA 4 GHzl 4 d8

«Since these aro "S hunt-feedback" amplifiers, it
is necessary to observe the given currents for ma
ximum qain The voltage should also be set as ex
actly as possible. In this manner . a series circuit
comprising the MSA 0 135and MSA 0335 will pro
v'oc a gain ot approximately 30 dB up to 1 GHz,
which drops continuous ly to 20 dB up to 2.6 GHz.
If no care is made with the currents, this can
cause a loss of gain ct up to 10 dB in the cascade
circuit.

Avantex has mentioned that the M8 A types will be
available in a cheape r case In the near future with
cuccs in the order of 10 US-:}.

1.3. Frequency Div ide rs

A frequency divider type U 822 manufactured by
Telelun ken is used as 2 3 Gl-tz-dividcr. It divides
the input frequency by 2. This Ieis selected at 2 3
GHz in the tactory . It was mainly deve loped to r
use for Ihe first IF ot future satollite TV-receiver s
Later. due to the high quantities involved, the
price should finally drop to approximately
<'0 US-SoFigure 5 shows Ihe case and connec
tions of this integrated divider type U 822 88

The divide-by-two modu le U 822 is ronowcd by a
divide-by-ten Ie manu factured by Pless ey, which
is oesiunatec SP 8668 B, that operates up to 1 5
GHz. It requires an input voltage of upp roxunatoty
400 mV (peak-to-peak) to operate reliably, Since
the output vortaqc at the U 822 at an input tre
quency at 2320 MHz only amounts to appro xima
te ly 70 mV (peak-to-peak). it isnecessary for an
intermed iate amplifier to be prov ided using the in
expensive OM 36 1 A. Te lefunken has state d that
a new divider with a higher output volta ge will be
produced at a late r date . In th is case. it will be pas
siblo tor the intermediate amplifier to be deleted.

The subsequent cnvoe-by-uvorc type SP 8620 R
manufactured by Ple sse v increases the overall
division ratio to 100.

Further notes regarding the use of other frequen
cy dividers with differing division ratios are to be
ment ioned in Sectio n 7.

2.
OVERALL CIRCUIT DIAGRAM

.51,' ,

'c :b'
U821BS

Fig, 5 :
The div ide-by-two
prescaler up to 2.3 GHz
manufactu red by
Telefunken

The complele Circuit diag ram of the 23 GHz pre
scaler modu le is given in Fig ure 6, The amplifier
and frequency divide rs will only operate reliably
when the given voltages and currents are main ta i
ned. For this reason , all vo ltages should be indivi
dua lly stab ilized elec tronically and be exact ly ad
justable with the aid of multi-turn trimmer potent
iometers It is possible tor the voltages to be
slightly increased during the alignm ent process in
order to find the mos t favo rable value.
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DB9SB 001

iJ'• J
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~
"lll: \ ..:..-
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Fig . 6;On9 will notice several chokes and lu lensive bypass of the micro wave divider, and amplif iers
In the overall c ircu it diagram ot the 2.3 GHz pras e"ler

l 1- L 3:
L 4:
C l - C 3 :

V 2:
V 3:
11'
12
13:
14 :
T1

Unfortunately. the PIN diode attenua ta. requ ires
anoperating vollage ol15 V, 'rre vanaoie DC-vol 
tage lo r adjusting l he ano nueno n (P 1. LM 3 17) is
derived from this voltage Figure 7 shows the
connections of this voltage stabilizer .

The 470 Q resi stor within the dashed lines at the
output 01the divide-by-two rc 11 or iginatos from a
sugges tion by HB9M IN: The resistor increases
the outp ut vortaqe ottbe U 622 by app rox imately 8
dB. Since this is still 001suffici ent lor dr iVIng tne
SP 8668. il is possible for this resrs tor to be dele

ted .

2.1. Special c cmpcoenta

MSA 033 5121 (Avantek )
OM 36 1 A (Philips)
U 822 BS lTelelunken Electronic }
SP 866B B (Plesse y)
SP 8620 (Plc ssey)
745 00
BC 415, Be 560 or similar PNP trans-
istor
0.47 14H miniature Choke
4.7 !IH miniature choke
100 pF minia ture chip cap acitor
(ATC or similar)

C 4 - C 6 : 1 nF miniature Chip capacitor
(ATC Of similar)

Ot her by pass cap acitors:

po :
V 1:

l M311
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UTF-025 [Avantek]
MSA 0135121 (Avanl ek)

FIg. 7:
Vohag e s"IIbiI;~er LM317
101lhe UTF-025

Ceramic dtsk , or miniature chip capac itors:
3 ceram ic teedthrough capacitors 1 - 2 nF, tor sol
de r mounting ;
Polar ized capacitors : Tant alum erectrotyncs

(be ad type):
4 t rim me r potentlometors . tor vertical mounting,
10 x 5, spacing 5 x 2.5 mm:
2 heat sinks for OIL 14:
1 me tal case 148 x 56 x 30 mm:
3 volt age stabil izers 780 5:
1 vo ltage stabeaer LM 3 17.
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0""'" ,....
Ag , 8;Componenl locatlons on the do ub le-a)aled PC·board OB9S8 001: lhe other si de of the board

il ,Iso pro vided with conductorlane l

3.
CONSTRUCTION

The circuit d iagram given in Figure 6 can be ac 
commodated on PC-board DB9SB 001 . wh ich is
shown in Figure 8. This board is do uble- coat ed .
but w~hout through-conlac1s_ The material used
is epoxy glass flbre w ith a thickne ss of 0 8 mm.
The first prolotypes were made on RT/duroid with
a mcsness 010 .79 mm , however, the epoxy rna-

teriiJldid not cause pract ica lly any cetcrorenonof
the sensitivity nrtcr ChC1 nging tho conductor lane
w.dt h to 1.37 mm for 50 u. The pr ice differ ence
when using a board of t 46 x 54 mm is consider
able !

A coaxial connector suitable lor SHF must be
used at the input oj the divider, pfCfe rab ly using a

flange type. The PC- bo ard is SOlde red aro und the
edges OIl both sides so that the same spacing is
provided above and bciow the board. The IOUf

vo ltage stab ilizers, their bypass capaotors. and

Fig. 9: Low.r l id. of the autho r's prot otyp e (without ett enuetor and fir st preamplifier)
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Fig . 10 :
Close-up of the inpu t eln::...iI

choke L '! are soldered into place on tnn Iownr
side ctme ooaro, which is the side marked wilh
the author' s call sign. The vonaqe stil hllizms arc
then cent back as shown in Figure 9.

The co nducto r lane cutouts for PD and C 1 can 00
cut with the aid of a stmrp krlitc - approxim at l::l ly

6 mm is required tor the attenu ator and 1 mm for
the clup capacitor, The ;:,oQ line is provK1nd as a
conunoo os line, in order to allow the prescate r [0
be used Without PIN diode anenuator and pm am
pli hCf .

Tho miniature chip capacitors can be mounted
easily ~ one's eyes ale (}OOd. orwhcn .1 magnlly
ing glass is used . The wire ends 01the byoasaca 
oecaors must, however, be as short as poss ible,
espt1cially those used in conjunction witt, the
Plessey res. Suitable holes are drilled in the PC
boa rd for the Avantek prcampuncrs and tile Tele-

Iunken divid e-by-two prcscercr The~e compo
nents arc praced coto lhe board with thommking~

f il Ci ll~J do.....nwards into the ec -ooarc . "lhis can be
seen in more detail in Figure 10,

4.
ALIGNMENT

Tho PC-bo ard can be completely equipped with
me exccpnon of capaotors C 4 and C 5, All trim
mer potentiometers should be adjus ted to Ihoir
fully anticlockwisfJposition

The vo ltages arid ell rrents given in Table 2 sroum
be adjusted after conneouoq the nporll tlng voila
go(s)

Potentiometer Act- comp. Curmnt I VOII,'H/fl (VI

p , 13 und l 4 5.2 ± 0.2
P 3 12 6,8 ::r. O.3
P2 V I,V 2. 11 6.S
R, V, 17
R, V2 3S
R, 11 31 caS Table 2
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The author used metal-fi lm types for me dropper
resrsiors

This is followed by con oecueq me output o f the
presca'er via a srort coaetar ca ble 10 an osci llos 
cope wi lh a band.....ldth of at least 25 MHz. Firs lly
examine I 3 lor any tendency to sen-oscuanon
This is do ne by rolatl ng P 5 in a cloc k.....tse ditec
lion unnt approxim ately 5 V (TTL-high ) is present
at nre output s.....itch ing the oscill osco pe to AC
vcltaqe coupling . and to a ~n~ i l ivily 01 100 mV.'
d iv If P 5 is rotated further. and if sroowave oscu
la tions are noticed, this will ind icate that 13 is os
cillating and II w ill 00 nonossarv to co nnect 15 k~ )

bctw con p in 10 of 13 and gro und [belo w']

Alte r so ldering C 5 into position one w ill nnrnodra
l ely notice whether I 2 break s lnto oscillntion. Unti l
now. l:lve ry SP 8668 B used by the author has bro
ken info cscuaton! t 5 kn et mc input is nlt that is
rnq uired for noo tm l<zation.

The plea mpllfrer OM 361 A will nOI brenk into os
cillalio n in coonast to Its predecessor, the OM
36 1 I 1, Ofl the ctner hand. will oscilla te a t the fre-

quen cy o f il s highest se nsi tivi ty, whic h is at appro
ximate ly 1.4 G Hz.ltis necessary here to provide a
resrstor 01 app ro ximale ly 12 kQ betwee n input
and , 5 V, mat is between pins 1 and 4 of me
U 822 BS.

No tendency to een-cecarauon.....as noticed in the
case 01the prea rnph1iers The oscilloscope image
sh ould now be troo 01amplrlude variat ions when
rolating P 5 sluwly throu gh rtsrange

If a ll OSCillator w ith an output POWeI al l mW in a
froqll rln cy rang e ul between 1000 and 1500 MH7
is ted to the oreecee-, a Virtua lly squ are-w ave
TIL signal w ill npponr on ti l e oscilloscope on rota 
t ing P 5. The prescare r is now conne cte d 10 a
counter, and P 0 adjlJstDd so that the counte rpro
vide s a stab le rnartin q. This cornplotos the
alignment

The given f,eql lency raoq c was selected since
the dynamic ranq e o f lbe module is grea te st in this
range , as can be seen in Figure 11 The dynnmic
range is con side mhly les s In Ihe 13 em band at
2320 MHz, .....hlch mean s th,l l il is necessary to

-" f--- -

••

::
l -" f-- - -,,
", - ~ f---,

-~f----I
DB9SB

'",,05

. ee L .L -L -'- --"-__-----'-
e

Frequency

Fig. 11; The input signsl to be measured must be within the Shaded 81ea
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use a preamplifier and to adjust the PIN diode at
tenuator in order to obtain a stable reading,

The operating current of the complete prescaler
module is in the order of approximately 320 mA

5.
NOTES

It has been found that I 1 works best when the
power at the input of the first divider is between 0
and t 5 dBm. If the module is used without PIN
diode attcnuator. it is necessary to ensure with
the aid of suitable attcnuators (fixed or variable)
that the input power is not too high, If it is in excess
of the dynamic range (see Figure 11). a reading of
000 will be indicated,

The highest operating frequency measured on
the author's prototype was 2430 MHz without
cool ing, and approximately 26 GHz when 11 was
COOled. Til e lower frequency limit is in the order of
140 to 170 MHz, The author would like to point
out, however that his U 822 was selected in a
Telefunken laboratory at 2400 MHz. Those avai l
able on the market arc . on the ether hand auto
matically measured at 2300 MHz,

For the first time it is now possible fur radio ama
teurs to measure rrcqucnces up to 2.3 GHz, AI
present. there are no commercially available
ccunters on the market that canmeasure thisvery
high frequency directly I Of course, this high tech
nology has its price: When fully equipped, the
components used in the prescaler module alone
will have a value of approximately 900,- DM,
Even without PIN diode attonuator anc first pre
amplifier, it will still be approximately 500 - DM
However. the high value is relative when one con
siders that a commercial prescaror at this type
would most certainly cost marly times this price. In
addit ion to this, suitable measuring equipment is
becoming more and more important the higher
one goes in the microwave range,

The author hopes that he has been able to bridge
a gap, and will be only too pleased to assist inter
ested readers in obtaining some of the compo
nents. At present, the author is working on a new
trequency counter which should be able to count
up to 2.5 GHz. It will have 9 digits and the trequen-
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cy should be indicated after a measuring period of
0.4 s. A special feature is a switchable time base,
which allows one to use prescalers with a non-de
cadic division ratio in the future If this frequency
counter is of interest to our readers, the author will
be only too pleased to write an article on it.
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7.
POSSIBLE MODIFICATIONS

At present, thren different orescalers are
known toth e author for frequencies overz o uz :
U 822 BS 2 3 GHz ~ 2 Telefunken
U 824 BS 2 3 GHz ~ 4 Telefu nken
SP 8712 2.5 GHz -7 4 Pressey

If one wishes, it is possible to use the fol lowing
dividers subsequently : U 624 ( 64), or U 626
BS \ ' 256). The advantage is fhat both pos- 
sess a buill -in preamplifier. The disadvantage
is Ihe non-decadic div ision ratio which must be
further divided according to (7) in order to
achieve a total frequency division of 1000.

It one knows the internal circuitry of one 's coun
ter well enough, it is possible tor the time base
to also be modified. This, on the othe r hand, al
so has its effects on the ofher prescalers alrea
dy built in. The most elegant way would thers
fore be to provide an additional board behind
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the crystal oscil.alor that (for instance] divides
by 2, 4, 8, or 16. When using a 74293 and a
small logic circuit, it wi ll be cc eeoe fOIvil tually
any requirec time base trccconcy to be gene ra
ted.
When switching on a prescaier .one could auto
matical.y s-..... itch t-re t ime base to the required
frequency, In this manner, it would be poss ible
to use the new SP 8712 rnarcracmroo by Pies
say, which is a 2.5 GHz d,vlde·by·taur presca
ter. One only reounes a subsequent division ra
uc a' 10 and to divide the time base frequency
by 4. The most sim ple way would be to divide
by 5 after the SP 8712. however, no divide 'by
1ve presceie rs are known that operate t;p to

FIg. 12:
Reocommendalion lor a
. ....ite....bl. divider by
2, 4, 8, end 16 to get h.r
....Ith III puree diagram

4 1

-to ',,,,, ",~ j,,,; , - ,"' ~

700 MHz ,

Figure 12 gives furthel iotc rmatio n with ro
spect to the consioer aton 01providin g an addi
tional board to the time base ,Tho 74293 is a bi
nary , four-bit counter , In order to have it count
up to 16, It is necessary lor input Fl(pin I t ) to be
connected tooutput QA (9). The divided oscil
lator frequencies are then taken as required
Irom out puts QA - QD (pulse diagram). The in
puis Ro (1) and Ro (2) are connected to low. II
one is ope rat ing without peescarer. the OSCilla
tor frequency is led directly to the nme-base di
vider chain via a relay contact , Figura t 2 shows
a div ision-by-four as an example.
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MATERIAL PRICE LIST OF EQUIPMENT

descr ibed in editi on 1/1985 of VHF COMMUNICATIONS

Co mpact BNC Attenuat or s after OJ 4 GC (Ed. 111985)
Avai lable values: 3 dB, 6 dB, 10 dB, 20 dB, 40 dB
Impedance: 50 ~~ , Frequency range : 0 - 3 GHz, Details see Ed. 1/85

each OM 39.50

DK1VA Lew-n oi se METEOSAT co nverter w ith GaAs-FETs Art.No. Ed. 1/1985
Set of components: DK1VA 002 6917 OM 395.-

Double co ated, drilled Pc -ooaro . 2 GaAs~FETs ,

2 Si-FETs, 3 transistors. 3 diodes, 2 volt . requtat ,
3 Neosic coils, 4 RFCs, 2 special mini ferrite beads .
9 green and 2 black mini loillrimmers. lrapez. caps:
3 x l Op and 1 x 47p. 2 stnphne chip ceps.. 7 ceram.
and 13 oecou pnrq caps.• 2 tantalum elect rol.. 17
resistors, 1lrimmcr oot.. 2 crystals. 3 teeo-tn rouons.
2 N-sockets with plane BNC flange, 1 drilled tinned-
metal box, 1 piece 01conductive foam

Additional set of parts for open-air use of converter : 6918 DM 110. -
1 plastic box. 1 plastic mounting plate, 1 thermo
switch, 1 heater resistor, 1 DIN socket

Converte r ready-to-operate in tinned-metal box 6919 OM 582.-
Converter ready-to-operate in weather-pr oof box 3027 OM 692.-

DL6NAD Multiple Digital Image Storage for WEFAX Images
PC-board Dl 6NAD 001 double coaled , with Ihrough contacts 69 13
PC-board DL6NAO 002 double coa led , with through contacts 6914
Components Ol 6NAD 00 11002: 69 15

1 RAM, 24 [)-RAMs, 7 TIl -ICs, 1 EPROM, 11 CMOS-ICs
1 lin. IC, 1 diode, 2 connector strips 2x20 pins,
1 connector strip 2x8 pins, 1 Ie socket 28 poles,
1 socket 14 poles, 1 Oil switch, 24 capacitors, 10
tantalum elect rol., 2 aluminium crectrot. 7 solder
pins, 33 resistors.

Ki t DL6NAO 00 1/002 comp lete, with above compo nents 6916

Ed. 1/1985
OM 68.-
OM 69.-
OM 625.-

OM 720.-

YU3UMV 003 Co lour Module with Compo site Ou tput
Kit, complete with all parts

Editions 2/83 + 1/85
6920 OM )45.-

DL1GBH
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Power Meter for the Frequency Ran ge 2 - 200 MHz
No PC-boards or compo nents available

Ed . 1/1985



OK10F Shortwave VFO from 5 to 5 MHz Art.No. Ed. 1/1985
PC-board OK1 0F 046 single-coated, silver-plated, drilled.

with component location plan 6891 OM 27.-
Semiconductors DK10F 046 S ICs. 7 transistors, 10 diodes 6897 OM 145.-
Components DK10F046 2 potted-core sets, 1 m copper 6892 OM 105.-

wire, 1 mini RFC, 1 PAL delay line.
2 trimmer potentiometers, 9 tantalum
etectroivtcs. 12 feedthrough and 50
ceramic caps.. 57 resistors, 1 tinned
metal box

Kit OK1OF 046 with th e above parts, l.e. without
srn-cos-potentrcmeter 6893 OM 258.-

OB9SB 2.3 GHz Prescaler Ed. 1/1985
PC-board DB9SB 001 double-coated , snvor-orateo. undrilled,

without component location plan 6894 OM 21.-
Components DB9SB 001 1 off U822B5. 7450 0 , BC415 each, 6895 OM 145.-

3 off 7805. 1 tinned-metal-box, 2 BNC
flange sockets, 4 mini RFCs, 3 feedthrough
and 22 ceram. caps.. 6 chip capaci tors,
7 tantalum electrolytics

Kit DB9SS 00 1 wi th the above parts, I.e. without UTF. MSA, OM.. 6896 OM 160.-

New Interdigital Bandpass Filters
4-slage. sealed bandpass titters lor
1152 MHz, 1255 MHz. 1288 MHZ' or 1297 MHZ'
ce ntre Irequeneje s.

3 dA bandw<l th' ._ 12 MHz
Pas.-w'U1d inS<:lrl on loss: .. 1.5 dB
All ef1U,1t<on fi t + ?4 MHz: 40 dO
I'Itlel'ualt<l n at l 33 MH, : __ _. 60 till
Return loss: ?O till
Dimensions (mm)' HO x 70 x 21>

l(ltHI I for inslallalion between first and second pre
amfllifll'lr or in front of the mixer lor suppression of
imago norse. and mterterence from UHF-TV
transmittersanc out-ot-band Radar Stations Arso
very advis able a~ tl'le output 01 a Irequency mulll
plier chain, or be 'li r"ld a trer-sr-r.t mixer_

Pri ce: OM 168 .-

Please nst required
centre freQultJlcy on
oroenrq.

k lI,rJ\~(;berichte Ten, 0 B'lt., .Jah,," 14 · Po"'" h60 · 0-8523 Ba'ecsdo,'
Tel. West Germany 9133·855. For Representatives see cover paqe 2



OUR GREATEST now with reduced dimensions!

Case : 15 14 13

",17

DISCRETE MONOLITHIC E Q U I V AL EN T
CRYSTAL

App li-
with impedance tr anstc rmano n withou f nncedance na nsto rmanon

FILTER
catio n T",. Termination Case Type Termin atio n Case

XF-9A 55 B XFM·9A soo u II 30pF 15 XFM·9S02 1 A kO I,3 pF 13
XF-9 B 55. XFM-9B 5OO!..! II 30 pF " XFM-9S03 1.8 kfl Ia or 14
XF-9C AM XFM-9C t.OO Q I 30pF 15 XFM -9S04 2.7 kU 12 pF 14
XF-90 AM XFM·9D 500!..! I 30 pF 15 XFM·9S01 3.3 k!..! 1I2 pF 14
XF-9 E FM XFM-9 E 1.2 kQ I 30pF ts XFM-9S05 a.2 k!..! lI o pF 14
XF-9 B Ol , sa XFM-9B Ol 500 Q II 30 pF 15 XFM·9S06 1.A kU 113pF 14
XF·9 B 02 USB XFM·9B02 500 u lI 30 pF 15 XFM·9S 07 r.e k1! 11 3 c r 14
XF-981 0' SSB XfM·9S08 1.6 kU 1 3 pF 15

• New: 10- Pole SSB- l ilte r, sha pe fact or 60 dB: 6 dB 1.5

Dual (mono lithi c twop o te)

Matched dual pair (fo ur po le)

XF-910 ; Bandwid th 15 kH7. RT '" I) kW. Case 17

XF-920; Band w idth 15 kHz, RT = 6 H l , C<lSf1 2 x 17

DISCRIMINATOR DUALS (sec VHF COMMUNICATIONS 1/ 1979, pag e 40)

for NBFM XF-909 Peak soparetto n 28 kHz
fo r FSK/ RTTY XF·919 Peak separati on 2 kHz

CW-Fillers - still in discrete tech no logy :

Type 6 dB Bandw idttl Crys tals Shape-Factor Termination Ca50

XF-9M 500 H, 4 6OdB '6 dB 4.4 500 Q 130 pF 2
XF-9 NB 500 H, • 60dS 6d B2.2 500Q 130 pf 1
XF-9P' 250 Hz • 6OdS .6dB2.2 500 Q 130pF 1

• New !

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
0 -6924 Neckarbischofsheim ' Postfach 61 ' Tel. 07263 / 6301
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