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Editorial

One often W<If1dtIrs..my the J~mal'lU'ac·
lur e<s have had see n M.JOCCSl:i on IIl1l ama ll:lur
rac e market. and why lh ,s SllOX:ttSS IS not en;oy­
ed bV Eo.wopoan ant US c:ornpanies What nas
r.appcnod 10 such cort'Ipanies asHam lTlttr\lnd ,
HalicraftlJfS, Johnson, COU,nll, and many olhcr
WOfId-lar1'lws companIeS '?
The Japanese~S is CCl1 MIfl~ nut doc to
our onduSlIy not bc.'9 abkl to produce h'!Jh-<lu.l ·
~ty elcd:lonc~. s.-ooo It-e ISveryUI
Ie~.~4lfI'WJOI used Iof professional
COI'rYlILnCa\lon!i. II is Cto<1'lloly not due 10 our
1o"I'-~d dcmin:ts. sn::e~ Ihe
b wopcans tend 10dt<mand (c 'PlIflSN(lI poocc­
ton. wtoch they proctuce and c _port

No . !he Japanese have perfcdlld flo IIrI of pro­
ducln!l and eqJO!1>ng Ihdt. typo.l of ClqUIpITIf'I'Il
thal ;s ahlotlO sallSfy the IMlQflty A'lCfaqe lCCh·
ndoyy behind an altracwe. stwly .-anI Jl'lf'Il'I
Lei us 1'10I be blIllded by ttws. ;nj .emcmber
that our technology IS by no ITIC<Il1SIfl!tIfior. Jusl
take a look al sane ot IhC~~.. publish·
ed In this maQallilC 0YCf the ~'ISl two years
CompHre thti rI(llSOl hguf..s and over lo8d capa­
"'lihes ot lh& prC<lfT1)ll!~ and il'lI' l!fS. h
sp..ctral pu nty of Ih9 osdIator1/.. lhe ., lft.>ctJvo­
ness olil ltl OJ 7 VY rIf,JISC blank ... . and man y
Olllcr things IIltkldIng rnodt'm dcmodlAalOlS lor
the vanous IllOdc!;

Sur .. ly n wouldno l be much mora exp(IflSIVC to
ploWce supcnnr t'QI~pmcnt lhal IS fTIOltl rell ·
able!, easier to servce. ;vJd Wllh irY.>tructJOI'I!; OOC
can m;od I

We considcf !hal Europc'lf1 and US amalC~ll

a re quahf;",d CflOllQh 10 know Ihe enerercc.
and Should be w,llIrlg 10 pa y the dlU",cncft Re­
member: .. In hie you only gel whal you pay lor - .
Arlyway , who wants aU Ihii llC m." norio$ 3M 01·
her ioys , I pcrwnally would profor hIQhttr scos­
llvity and bener oycrloHd ch<t,actansbcs, hoW
abou t you '?

News on the Satellite Scene
According to thll US NOAA and Ew opo Hn ESA.
two flew s>lle lllt", tau-enos arc 10 toko plac n
around Ihe sama time Ih,s magazine IS putsen­
ad Launch of NOAA 7 10 replace Ihe dof0<.1>VC
TlflO S satelhle wbch is plall l1Hd for EI1li 01
dune, 198 1, and tho launch 01 METEOSAT II
somenrne in June. 198 1, wilh IIrsllllClU.as to be
expected in July. Lets hope that Ihusu wi ll be as
suceossfully launc hed as tho 1<15111'10 IN1[l·
SAT V satC'lli le:;; launcho<l l ecentiy.

Dr. Mein7er, OJ 4 ZC told mIl rocen tly lhat OS­
CAR 915 51111 schedu led lor launch in 1982 , and
Ihis will be eSPCCl8 111 inlercs ling lor us ence ~
will include a 1296/4 2 MHz transpol1der, whICh
IS V!lry e_Cltll'\9 !
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Low-Noise VHF-Oscillator with Diode
Tuning, Digital Frequency Control, and
Frequency Indicator

by M. Martin, OJ 7 VY

66

The following article Is to descr ibe a VHF­
oscillato r lOt' 2 m rece ivers , which was
introd uced at the Welnheim VHF· Conv enl­
ion 1979. It represents a further develop­
ment of the design described in (1). and is
easy 10 construct due to the use 01 a
standard, cas t alumi nium ca se, and th e
low amount of me chanical work. The sid e­
band noise values ate only slightly inferior
to that 01 the variable capacito r versi on !

1. GENERAL

The large increase in the densil y 01 radro
amateurs around large ci ties means thai
spec ial attention must be paid in the con­
ception of low -noise receive osc i llato rs.
Since the noise sidebands of the receive
local osc illator will be (ransta rled 10 a ll
input sig na ls dur ing the conversion oro ­
cess, this means that a st rong ennauocatoo
20 kHz from the selected rece ive frequency
wi ll considerably reduce one 's scnsilivity.
Th is p rocess is now 10 be expramed with
th e aid 01 an example:

The recorvar is assumec to POliSOSS a no ise
figu re 01 3 dB and a SSB-bandw idth of 2.4
kHz together with an oscmaror sideband
no ise (SBN) 01-12Q dB /Hz at a spac ing 01
20 kHz f rom the local osc ill ato r signal. This
represents no rmal values associated wi th
eq uipmen t avai lable on the ma rket II is
assumed that a signal of t eo dB above
no ise is present at 20 kHz from Th e selected
frequency. It wi ll be seen f rom th e receiver
spec ification s that the minimum f ield

strengt h Ihat can be received w ith a no ise
figu re NF 013 dB wil l be p.. ...., c=. - 174
+ 34 + 3 '"' - 137 dB m ~ 31 nV into 50 Q

(-174 dBm = theoretical n oise thresho ld
into 50 ~l, 34 dB C. 2 4 kHz to 1 Hz). The
100 dB-SIgnal will be present With - 137
f- 100 = - 37 dBm c, 3 mV al the 50 Q input

01 the receiver. The no ise sidebands which
were modulated f rom the oscillator w ill
have the fo llow ing power values within a
2.4 kHz bandwidt h at a spacing o f 20 kHz:
- 120 + 34 = - 86 dB down on the carrier
va lue at - 37 dBm. co rrespond ing to - 37 ­
86 = - 123 dBm. Sin ce the sensitivity thre­
sho ld o f - 137 dBm is blanketed wilh noise
Up to - 123 dBm (increase of 14 dB) . this
will mean that weak signals can no longer
be received w ith th is receiver which w ill
the n possess a no ise fiqure of 17 dB ~ 50
kTo !

Th is means that the available dynamic
range o f a receiver is not only limited by
the large-signal hand ling capabi lit ies of the
input slages and the mixer, bul also by Ihe
no ise sidebands o f the oscillator I Both
measures of qual ity should tnoreto re stand
in a reas onable relat ionship to another. If,
lor inst ance, the dynamic range of a
receiver is limited to only 70 dB due 10
in termodutanon , n is necessary to r the VFO
to possess at least a no ise suppression
ratio o t 70 dB within a bandwidth of 2.4
kHz at a spacing 01 20 kHz. This corres ­
ponds to a SBN-value 01- 104 dB/Hz. This
means that a value of - 134 dB/Hz w ill be
req uired if the receiver has a dynami c
rang e of 100 dB I



2. EXPERIMENTAL CIRCUIT

The beller the SBN·value 01 the osci lla tor .
the nearer the receiver can be tuned to a
slro ng signal. assuming thai this signal
possesses a better noise SlJppr e8$1on ratio .
Unlort unalely. l his demand Is not IUlfi lied
by many standard cryslal-osclUator c ircuits
used in VHF-tectlnology. and some contro­
versy exrets somelimes whethe r it IS the
tr80sm iller that possesses th ,s no ise spec­
lrum. or whether it is produced in tne local
Q5CilIator 01 the receve-.
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The unloaded a 01 the circui t withoul
di odes was measured with the aid of an
imped ance meter HP 4815 A:

L .. O.32IlH , C ,. 18 pF,
Rp al 64 MHz = J6 kO :

til e lollowing wilt resu lt With a probe Zpr ­
130 U:

It wi ll be seen that lhe detericH"ahon caused
by !he dIodes will reduce on inc reasing the
d iode vollage . In escess 01 20 V, no d,ffer.
ence could be maasurad between this
oscilla tor and the var iabl e capac itor
vers ion . The dashed curve sho ws the SBN­
va lues of two series-connected diodes
coupled to the second co il Windi ng Even
Ihough t he VHF-vo ltage is virtuall y Idenllcal
10 that 01 the two pa ral lel-connec led diodes
connected 10 mis Winding , II wi ll be soon
that the deteriora tion is app roxImately
10 dB r Duo to lho - bouer.. coupl ing 01the
d iode res istances . il seems that a consider­
ably higher enecr on the a 01 t he circu it
exists than w~en using the lower coupling
of the parallel-co nnected d iode dIssipatIon
resistances.

Ftg.2: HoiM of !he YFO •• <II tunclion
of the d IOde vollag.

dB

t
SBN

125 mV/kHz

2.5 Y/kHz

2.7 mV/kHz
60 mY/kHz

Vol tage sens itiy i ty.

UD o I T 1:
Uo o t T 2:

Uluno mex.:
UOAFC:

The c irCUit 01 the descr ibed oscilla tor is
given in Fig ure , . This osci lla to r possesses
the fol low ing technica l specifica tions:

frequency range: 1~ to 137 MHt

Output power: app rox. 0 dBrn ... 1
mW ;:. 223 mV inlO
50 U al the cenlCtl"
IrOQuency

Power roduction aI the band IImlls·
less than 3 dB

Ha rmonic and spuriowl Sfgnals·
112 10: - 44 dB, 3/2 1,: - 38 dB. 2 1. -40 ee.
au other Signals more than - 60 dB clown.

No ise ranc SBN '

- 135 dB/ Hz at 20 kHz spac ing al 135 MHz
- 143 dB/H z al 20 kHz spac ing at 137 MHz
< - 160 dB/Hz II) et more than SOO kHz.

The VHF-portion 01 the oscill ator is very
similar to th e desig n published In 11 ). It w ill
be seen Ihal the variab le capacitor has
bee n re placed by two varecto r d iodes. The
effect of th ese drooes on the no ise behavi­
ou r was examined in detai l. The venous
types 01 couplmg to the reso nant ci rcu it
were measured together w ith thei r no ise
behav iour. The resu lt s afe g iven in Flg. 2.
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Fig. 3:
Noise values
of various
d ifferent
oscillat o rs
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A compar ison to the noise valu es of o ther
oscillators is g iven in Figure 3. It w ill be
soon lro m the poor values obta ined with
some Pt.t-osciuaiors that Ihe use of very
smal l ind uctances having too great a
coup ling to the connected diod es severely
limits th eir usabi lity.

Furthe rmore. the frequ ency variation of the
VFO as a function of the luning volt age
was det erm ined. The lower curve in Fig. 4
is valid for me ci rcu i t shown in Figure 1
and shows Ihe low est varia tion be tween the
h igh er and lower l imit of Ihe tuning range
If the valu e is 10 be adjusted for minimum

Fig. 4; Oscillator frequency as a funcUon of the l uning voltage
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roscope and are gil/e n in Table 1_ II was IJ,.
found that only type REF 01 possesses the
requi red low-noise values,

In order to obtain higher l uning vonaqss
from a fixed vortaqe value 01 10 V, a DC­
amplif ier was constructed us ing -Iow­
noise. AF-transistor s. by which the same
rucker-norse was exhibited as by the
measured voltage stabi li zers,

For th is reason . the tun ing voltage was left
at 10 V accepting the neglig ible reduct ion
in quali ty

The most simple manner of incr easing the
1/01lago. is to use a cascad e o f REF ut -sta­
b il izcrs as shown in Figure 5, Th is is oasily
poss ible up to 20 V due to the higher co n­
versio n vorteqo (OJ 7 VY 004 is already pre­
pared for th is).

no ise in a narrow f requency range. attent­
io n should be pa id thaI Ihe tuning voltage
is only va riable between 20 and 30 V.

As can be seen in the diagram , a max imu m
voltage sensitivity of 2.7 mV1kHz results
whi ch p laces demands on the stabi lity of
th e vo ltage stab il izer. If the wipe r of the
tun ing potentiom eter is set at one th ird 0 1
the maximum voltage. e,g. approximately
6.6 V of 20 V. and if Ihe maximum permiss­
ib le f requency dr ift should be less than
+ 5 Hz. this means tha t the 20 V tun ing
voltage must be stab le to with in 81 ~V ! II is
no t d ifficul t to obtain th is stabili ty of
L 40 !tV as a long -term value when using
series-connected integrated stabil izers.
This is qu ite dilferent with respect to the
short-term behaviour.

The fow-frequency flicker-noise o f the sta ­
bilizers in the range of 0.1 to 10 Hz
amounts up to 300 \.lV wilh most types and
can hard ly be suppressed using low-pass
filtering, in order to obtain a t ime constant
o f 0,0 1 Hz, one wou ld require, fo r instance,
lOO ~! and 200 000 I,F ( 200 mF), a nd the
chargi ng of this electrolyt ic would lake .1

considerab le length of t ime,

The val ues exhibi ted by co nventronar stabi ­
li zers were measured with a sensi tive osc il -

78 L t 5:
78 l t o:
723:
CA 3085:
MC 1461:
MZF:

REF 01:

± 100 - 300 [IV
± 150 ",V
± 60- 150 [IV
.± 100 ~V

± 30 IN
± 30 - 60 ~V at IZ = 5 mA
L 200 Il-Vat IZ < 1 mA
± t o «v

n s «, 'l~· 40Vc • ---.~)-

·20' I '"'~, '1' 7 '2

. I If - -~91'6 1 I
T ;;;;;':::,., ~'l-l ij,~C r'lfF Cl I

I . .. ze

'" I.IT" ' ~"" t ~ r,
0 - --r- j --- . 1

, , 7, ~ \'

Fig. 5
Generation of an
ext-emery low-noise
luning voltage
using casc aded
precision vottage
stabili zers
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The value of the dropper resist or Rd shou ld
be made so thai at teesr 1 rnA pass current
flows through the lowest 15 V-zener diode.
In th e case of the 30 V version , th e winding
rat io should be increased correspond ingly.

The stabi l ization factor amounts 10 a toter
of mor e Ulan H1'. since zener stabil ization
is provided prev ious to the REF 01, and
si nce t he DC-vo llage converter is fed from
a sta bmzeo voltage source.

The long - term stabi lity of th e osc il lator is
ob tained by using an improved, and simpli­
lied d ig i tal automatic frequency control cir­
cu it (OAFC) similar to (2). Tho reference
freque ncy for th is is obtained from a fre­
quency coun ter to be described by J . Kest­
le r. OK 1 OF, in one o f the next edi tions of
VHF CO MMUNICATIONS.

Th is f requ ency counter is ats o used for til e
frequency readout of th is osci llato r.

3. CIRCUIT DESCRIPTION

3.1. Oscillator

The osc i ll ato r is equ ipped w itt, the low­
no ise, high-cur rent FET U 310 manufactu r­
ed by Sthconix, and operates in a Clapp
c ircui t in a Irequency range 01 67.5 and
68.5 MHz. Three laps are to be fou nd on
inductance l I that are made dir oct ly 10 th o
silver-plated windings or the inductance;
Tho DAFC-d iode BS 505 is co nnec ted at
1/3 turns, the two d iodes BS 209 at one
turn . and the air-spaced t rimmer used lor
settroq the upper frequency limit is con­
nec ted at 1,5 turns. Tho main resonant err-

cuit capac ito r consists of the para llel-cir­
cu it o f 18 pF/NPO plus 1 pF/P 100 which
mus t be altered when alte ring Ihe fre­
quency range.

The buffer stage T 2 (3 N 211) is driven
from the source 01 T 1. A resonant c ircui t
together with low -noi se Schot tky diode
doubler are to be found at the drain of the
bulle r. The 135 to 137 MHz signal !r om the
doub ler is passed via a ban dpa ss filler lo r
suppres sion of the f requencies 1/2 10 and
3/2 fo. This means t hat when a tuned pre­
ampli f ier is used. a spur ious reduction of
more than 100 dB will be presen t at 68 ± 9
MHz and 204 :t- 9 MHz, Such spurious sig­
na ls with a spacing of severa l MHz ob ­
served w ith premix-osci llato rs we re nol
present.

The o ut put power of th e VFO can be
brought to the required level lo r driving a
h igh-level mixer by using a subsequent
amplifier circuit similar 10 that gi ven in (3),
or tho c ircuit g iven in Figure 6.

A po rt ion of the 68 MHz signal is lapped off
at high imped ance before the doubler
d iode with the aid of T 3 and passed to lh e
DAFC and co unter c ir cui t.

3.2. Digital Frequency setecttcn

Alter passi ng through Ihe three buffer
stag os equippod wi th transistors T 3, T 4,
and T 5. the 68 MHz: sign al is fed to sw itch­
ing tr an sistor T 6. wh ich triggers t he double
flip l lop , 1. Integ rated c ircui t I 1 d ivid es the
input f requency f irstl y by two. and th is out -

Fig. 6:
VFO-amplilier wi lh an
output power 01 23 dBm
{200 mW)

Gp = 18 - 24 dB accord ing 10 lap
T 1. T 2' P 8000. P 8002 or
2 N 4B56 A depressed into chassis.
t r L r r a: rcnc artic art
A" select for a It 01 appro~ .

30 rnA for T t and 40 . 50 mA lor
12 (spprox 33· 68 ~ l ).



put signa l is fed to the in put of t he counter
and secondly the signal is once again
d ivid ed by two in switch ing transisto r T 7,
so mat a Irequency of 17 MH z appe ars at
the Q-o utput (pin 5). This is interro gated via
d ivide r 12 wilh a ropennon rete of 10 Hz
The result ing high or low level is fed to the
[)- inpu ls 01 lhe two fli pf lops I 3, whic h Ihen
contr o l t he so-ca lled charge pump. Sin ce
13 is no t able to process a clock f requency
of 17 MHz, the output sla te at I 1 will be
maintained until I 3 has processed Ihe
signal. Af ter this, a reset-p ulse is passed via
I 4 to I 1, and lhe process will be recom­
menced.

According 10 whether a hig h or low signa l is
led to lhe cha rge pump, a charl ie pulse will be
arldl.'d or suouu ctec at tho tun ing diode via
T 9 or T 10, which moans mat tho frequency
01 tho oscillator will be corr ected up or down.

Basical ly speaking, the ci rcuit operates <IS a
1 B it-coun ter. wnose output state nuctuates
statist ic ally with the b it-error in the case of
a const ant input frequency. On average, the
states 'High' or 'low ' appear equally often.
If the inpu t frequency starts 10 driT! . mo re
h ig h. or more low pulses w ill appear
accordm q to the c nrec uo n 0 1 drift , and
the se allow the frequency to be main tained.
The scanning rate and the frequency
d ivisio n rat io de termine t he frequency loc k­
mg step s. The I Bi t-counter can count 10
an accu racy o f 10 Hz when using a 10C rna
lime bas e. Since the frequenc y diviSion
rat io is 136 : 17 '" 8, this w ill mean that the
frequency locking steps wI ll be 80 Hz.

As soon as the DAFG is swn cneo on, the
oscill ator frequenc y w ill d rift by a maximu m
of :!. 40 Hz and will remain at th is pos i tio n
as long as the drift speed does no t exceed
the maximum f requenc y co ntrol speed, and
th e diode voltage does not run away too
much from the mean voltage
(approxi mately ± 3 V) dur in g the control
process.

The contro l speed is determi ned by th e
approx imate ly 18 us keying length of l he
charge pump (RG-link 22 «c I i nF at 14),
and by t he value of the storage capac itor
and its load resistanc e, It amounts to
approximately 1.8 kHz pe r minute. It th e

tun ing is changed with the CAFG switc hed
on , th e frequency variati on w ill be far
greater than this value and the charge
pump Will g ive a cont inuous chain of plus
and minu s pu lses. How ever. as soon as the
tun ing kn ob is reteeseo . the nex t lOCk-in
poin t will be reached, and the freq uency
w ill remain statso.

The ci rcui t rs ext remely high- impedance
between point 10 and ground. In Ihe case
of a pe riod 01 100 ms, and a cba rqe-step o f
approx. 3 Hz, the voltage var iation caused
by po sitive or negati ve leakage currents on
the two cha rge cepacrto rs should not be
greater than the freq uency sensitivity 0 1 the
control d iod e multipl ied by the value of the
steps : 60 x 10-4; X2 "'" 0. \8 mV t

Th is resu lts in a mean CAFe -voltag e 01
7.5 V when usmq t he well -known charge
equation ;

Q ",GxU Ixl

w ith

the mi n imal leakago resista nce is thus

7.5 x O.1 4 6G '
1.8 x 1Q--<l x1 0-4; -.1 L

And th e maximum leakage current will be
1.8 nA !

This means that au capaci tors in t he DAFC­
c ircuit must be plastic-f o il types, since only
th ese types 01 capac itor s provide a sulli­
cie ntty h ig h insulation resistance. For th e
same reason . d iodes 0 9 and D 10 are
junctio n FETs, wh ose gale-diode leakage
cu rrents are typ icall y less than 0.01 nA The
leakage currents of vario us diodes type
BB 505 measured were found to always be
less t han 0.1 nA, and therefore fulf i lled
these demands.

The requi red amount of charge for the con­
tro l of ot he r scanning periods and frequen ­
cy d ivisi on ratios can also be determ ined
for o th er oscill ators using the previous
equation . For exampl e, a 5 MHl VFO is
connected to po int 15 via a transistor such
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as T 3 (RFC 5 and l4 increase to 22 " H,
and the 100 pF is de le ted at the input of
T 6). The scan ning frequency is 20 Hz
(p in 12 o f 12 ins tead o f pi n 13). This also
results in 80 Hz wh en using a fr equency
division ratio of I : 4. The tuni ng senSitiv ity
of me diOde is assumed to be 300 mV per
kHz . Th is means tha t a VOltage step value
at the cha rge caoecnoe 01 1 mV results for
a su itab le step value 01 3 Hz. The charge
cu rrer-t amounts to 7/ 10" '" 7 11A The re­
q uired keying leng th lor I mV vanation at
1 !IF resu lts from the loIlO'~"ng ecueto n at
a current of 71lA :

t .= e x Ult thus

10'" Jl 10-' I 7 :0: 10 '" '" 143 !IS

Instead 01 Increasing the keying length by
eight nm es . il is pos sible lor the charge
resis tance 10 be dec reased correspondingly
to 120 kD . At hig~ scanning ra tes. the
insula tion demands WIll be lower , wh ich
can eaSily be realized In the ca se o t the
previo JS calculatIOn,

The freq uency limit 01 lhe DAf C amounts
10 approx imately 100 MHz when using a
74 S 112 tor 11_ In tho case at troqoeoc ies
below 30 MHz. a type 74 lS 112 can be

used l o r I 1. and th e 33 pf capaci to r be­
tween T 7 and pin 9 of I 1 can be connected
to pm 13 tor Iowpr r1ivi~ion recto-s.

The fr equency lock-In points th en co rres­
pond to tw ice the scanning l req ue ncy .

3.3. The Co unter

The signal supp lied by I 1 is 1/4 01 the VFO
ou tput frequency (34 MHz). wh ich is pro­
cesse d further in the tour-oscao e co unter
designed by J . Kestler , OK 1 Of. In order to
delet e Ihe 1 : 4 freq uency d iviSion tor th e
coun ter w ith out increa Sing the time base
length. two ot the dividers in the counti ng
branch (J 1 and I 6) on ly use the I : 5 dlvi­
de rs. an d the 1 : 2 dividers are avo ided .
Since I 1 cannot process 34 MHz with its
1 : 5 d ivider , i t must be replaced by a
74 S 196. The two first d ig its of the 6-d ig it
ind ica to r are wired to ~ 1 4 ,., and a . 9.. is
prog rammed as in ter med ia te l req uency in
the firs t coun ter decad e. An ex act descript ­
ion at ttns counter follows on the next pages
in thi s edition.

3.4_ Voltage Supply

The drain vol tage of the oscilla to r tr ansisto r
T 1 is stabi lized tw ice . and the output volt­
age ot the 78 l 12 is passed throu gh a RC·
lowpass filt er tor filt er ing out any norse
compo nents . Since the freq ue ncy senSitivity
'S 120 !lVrHZ, tile fIlCker·noise has a neglig·
ible effect her e .

The tu n ing vo ltage is stabi li zed in a mult i.
pIe stabi l izer circuit: Osc illator 15 drives
th e converter transisto r T 13 which gener­
ates a DC -VOltage o f approxIma tely 40 V on
the secondary w ind ing of Tr 2. The minus
po le ot ttus w ind ing IS only grounded to the
vro-case. This von age is then stabi li Zed to
15 V w ith the aid 01 a zener d iode and fed
subsequently to lhe low-noise. prec ision
vo ltage stabilizer REF 01. The output volt­
age o t th is stabilizer is ted to the DAfC­
diode D 1 via a voltage dIvider when
sw itched all. and via an additional rorse­
rilter to the tuning po tentiometer s

The lower frequen cy lim it 01 the tuning
range is determ ined by the ti_ed resisto r
connected in series With t tlc tuning poten­
uoenetee. A second po tentiometer allows
the fine adjustme nt 01 lho frequency II the
potentiometer c ircu it is bu i lt up several
t imes. it is possible 10 swit ch the tuning
vo ltage and use the CIrcuit as It i t were
several separate VFOs .

4. CONS TRUCTION

The osc i ll ator is enclosed in a cast-atomr­
niu m case type A 105 with the di mensions
75 mm x 80 mm x 52 mm . The OAFC is ac­
commodated tog ether with the tu ning von­
ag e supply and the osci lla to r butler :;tages
on the doub le-coaled Pc .ooarc with
th ro ugh-cont acts de signated OJ 7 VY 004
The di mensions of thi s board arc 140 mm x
75 mm (see FIgure 7). The Vf O·bulfer c ir­
cu it is saw n 011 bef ore mounting the com­
po nents .

The os c ill ato r components are mounted on
the 5 mm thic~ aluminium inner panel
which is provided w ith M 3 threaded holes
and screwed to the base and sides ot Ihe
case. Agure 8 gives the d ime ns ions, and
position ot the components. This panel



Fig. 7:
Compon ent locati on s
on PC-board
OJ 7 VY 004
with throug h­
con tact s for
accomm od at ion
of the osc ill ator
bullet, OAFC, a nd
tuning volta ge
generator

could a lso be made from 2 mm thi ck brass
and mou nted wi th b rackets. PTFE-supports
of 3.7 mm are pressed into po siti on at the
position s marked w ith a ..T.., and PTFE
feedthroughs of 3.7 rom are prov ided at the
positions marked with ..TO...

Holes o f 1 rom di ameter are dri lled into tho
p late fo r the ground connec tions, atter
which 1 mm era. silver-p lated w ire is placed
th rough them and flatt ened somewhat 10
provide a good contact. On th e com pone nt
side, t hi s w ire is shorte ned to app rc x.ma-
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Fig. 8:
Support plate for
th e Osc i llator­
components ;
cross-sectio n
through the
o scilla lM

OJ 7 VY
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tely 2 rnm and ttateneo l ike a r ivel on the
other side. 0 ' course, when using a brass
plate , it is possible for the gr oun d con­
nections to be sold ered The ground ing of
the inductance is made usin g a long M 3
solde r tag. which may not be used as
ground connection lor the 470 U resistor
and th e 100 pF styroflex capacit or , since it
is on ly «cold- at its base. A second Solder
tag mu st be provided for th is. wh ich is
screwed to the same po si t ion (see Fig _9)_

The suppo rt for the tuning d iodes is screw­
ed int o place 17 mm from the center po int
of th e co il, and this should be spaced
25 mm from the base of t he case . It is im­
portant that me leads 01 th e 100 pF series­
capac it or should be espec ially sno rt al this
pos ition . If the ma in tu ning capacitance is
too sm all , and the air-spac ed t rimmer has
too mu ch capacitance. a reversal 01 Ihe
resonance can take p lace if Ihe valu e of the
capac i to r is mco rrect . o r i f the loads are
too long. In th is case , the output freq uency
wi ll incr ease in a narr ow range on varying
the vo lt age. although the diode vol tage is
reduced , and then al ter apprcx . ono Volt
less retu rn 10 a normal behaviou r

It seems lhat series resonance ef fec ts
occur d uo 10 the par asrnc capacitances and
induc tan ces. which wi ll not occur when the
disk capacito r is soldered into place cor­
rectly .

Atten tion shoutd be paid wh en mounting
th e in ductance that the DAFC-d iode should
be so lde red f irst ly at 1/3 of th e f irst turn ,
since t his position is not acc essi ble alte r-

wa rds. The osc illator and bu lle r board arc
completed. wi red tog et t1er and mounted 10
the center panel of th e case wilh the aid 01
3 mm spacers, and the coaxial cab le shou ld
be pulled ou t to t he holes slow ly. Caut ion:
Do not forget the ali gnmenl holes l or the
tr immers at L 2 and lor L 3 !

After completing the DAFC·board, t he fo l­
lowing chan ges must be made fo r use III

conjunc tion w ith th e counter board
OK 1 OF 044.

1. Disconnect the bridge Irom pin 5 to pin
6 01 11:

2. Exchange 11 for a type 74 5 196;

3 . nu ercormecr pin 12 of 1 1 10 p in 6 0 1 16:

4 . Disconnect the b ridge from pin 5 to pin
6 of ' 6 ;

5. Con nect point Y 10 p in 12 of 12;

6. Di sconnect the bridge from pin 12 of 11
10 pin 12 0112;

7. Con nect po int W with pin 13 of 11;

8. Connect po int 21 to ground
(divis ion 1 : 100 is now ' : 25);

9 . Connect a diode fr om po int 7 w ith its
cat hode to po int 6;

10 . Connect a furt her d iode from point 7
with il s cathode 10 point 3 (program m­
ing for 9 MHz IF) ;

11. Conne ct 10 kU from pom t 20 10 + 5 v:
12. Connect point 19 10 + 5 V;

13. Con nect po int 18 to grou nd:

14. Ground pomt g. 4, 5, and 6 via 10 kQ:
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01 :
02, 0 3 :
04, 0 5:
0 6 -08:
09-010:

T 1:

13. 14:
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15. Co nnec t elx resist ors of 270 Q lo r the
l il<:ed p rogramming o f the !irst two digits
10 ~ 1 4" on me rear side 01 the ind icato r
board 10 ground :

'6. So lde r HXH2 fo r the decim al po int at
the th ird posit ion on the r igh t, or at lhe
fou rth posl tlon on the lell to ground;

17. ccoeect pin 12 0113 on OK 1 OF 044
w it h the aid 01 cceeet cab le 10 poi nt 14
on OJ 7 VY 004 ;

18. Interconnect pi n 6 0111 on OK t OF 044
10 point 13 Ofl OJ 7 VY 004:

19. Th e p reamplifiers on the counter board
need no l be eqUiPped !

It is now possible for the csciuatce. read ­
out, and OAFC to be switched on. If no
faults haW! been made. a rece.ve lr eq uency
in th e 2 m band should be indicat~ imme­
diately alter connecting the ~pply von­_.
Note: The counler and OAFC·board should
be en c losed in a me lal case in o rder to
ensu re tha t no Inter"1erence from ue d ig ita l
eeecus is introduce(! into the signal path!

4.1. Speci al Components

U 310 (Sil iconi_)

U 310, P 8000. 2 N 4856 A
BF 246 C. P 8002

T 2, T 5: 3 N211 (Tel<: as lnsl r)
T 6. T 7, T 8: 2 N 5179. 2 N 709
T9 - T 11: BC 107. Be 143. BC 338 ,

or simi lar NPN

1 12: BC 177. BC 145, BC 327
or similar PNP

T 13: Be 107 or similar (me tal casoj)

11: 74S 1t 2 (2 I<: JK·FF)
' 1 on OK 1 0 F 044: 748 196
12: 4520 (2 I<: 4-Bit co unter)
13. 14: 4013 (2 1<: Dual Flipflop )
I 5: NE 555 (Tim er)
16 : REFO l CJ { tOV cont ro l)
17: 7815
18: 78 l 12 0r7812
19 : 7805

BB 505
BB 209
HP 2llOO
1 N 4148 or similar
SF 246, SF 245 or simi lar.
dra in and source connec ted

100 kQ t n- tum-potennometcr

case: Type A t OS.avai lable
l rom the pu bl ish ers

Air -spaced trimm er: AT 5200. 10 pF. l eeelec
Airtronic (may not be reqcrred . see align­
ment detai ls).

Ind uctances and Fitt ers

l 1: Aged cera mic ind uctance. Iype
8H i228, Stettner

l 2: 0.33~ .a 8 tl.lms 010.3 mm
dia. enamelled copper w,re,
two coupl ing tu rns al the
center 01 the first wi" dmg .
Core in central posi t ion lo r
lmal<: ' Spocia l coil sci w ith
violet core, Without cap and
screerunq can.

l3: 4.5 turns of 0 .3 mm dia.
enamelled copper w ire In

spec ia l coi l set as lor L 2,
with ou l cap and can

L a: 7 tum s of 0.3 mm dra .
enamell ed copper w ire in
spec ial co il set with o range
co re, cap and can

1 r 1: 4 + 2 1<:4tums ol 01 2mm
enamelled copper wi re on a
two-ho le core , Sle{llens
B62152 -A8· X17

Tr 2: 2 I<: 130 turns 010.12 mm dla .
enam ell ed coppor wir e wound
in a palled core 14 I<: 8.
Al ~ 160

RFC 1, RFC 2. AFC 4, RFC 6. AFC 7: 2211H
RFC 3. AFC 5: 1 lIH

Use 1 mm dia. PTFE coaxial cab le 8M 50
fo r w iring the lun ing volt ago, th e CAFC,
and fo r Ihe RF-s ignals betwee n the VFO ,
ancI Ille board.



Flg_10; Photograph of the lIuthor's prototype of module OJ 7 VY 004
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5. ALIGNMENT INSTRUCTIONS

The only measuring equipment reourroc for
align ing Ihe oscill ator sho wn in AguJe 9
are a mu ltimeter w ith RF-p robe . and a re­
ce iver .

Firs tly terminate the output ot th e VFO with
the aid o f a 56 Q resistor . and measure the
VHF-oulput vo ltage. The 145 MHz ind icat or
is aligned l or maxtrn um with the aid 01 the
drain-trimmer of T 2. and wilh l3. and
shou ld amount to approxima tely 220 mY.
The o utpu t vo ltage can be rncreesee by
reducing the source resistance of T 1. The
drain curren t shou ld . however. not be
g reater than approximately 10 rnA. so that
T 1 Will n01 ca use 100 much dntt.

The required frequency range is set either
wilh A.. or tte tnmmcr of l t .

Fi rstl y alig n Ihe tun ing pc tcnnornerer for
maximum voltage witn tht! DAFe switched
011 and the l ine luning set to a center
position . The frequency should now be
al igned to 146,1 MHo!: w ith the aid of the
trimmer of l l . In the case 0 1 an inter­
mediate freq uency 01 10,7 MHz. il is prefer­
ab le fo r th e main cir cu it capac ita nce 10 be
increased by 0.5 to I pF (1,5 10 2 pF in
parallel with tho 18 pF NPO) rather Ihan ad­
justing Ihis trimmer too far. If the tr imm er
is deleted. it is poss ib le lor the upper fre­
quency limit to be set by provid ing a su it­
able dro pper resisto r Ax in conjUl1ct ion
w ilh Ihe tuning potent iom eter.

•r.>



Since the alignment 01 Ry also has an
ellect on the upper frequency limi t 01 Rx. it
is necessa ry for both values 10 be changed
alternately. The alig nmen t is made pre fer­
ably using trim mer potentiomefers, whose
values are measured ener co mpleting the
atlgnment and are then rcptaced by fixed
resis to rs.

'" Aller thts. place the tuning potentiometer to

I
the other stop and align the lower Ire­
quenc y limit to apprQ}umately 1439 MHz
with the aid 01 the dropper resister Ry_ A
trimmer should not be used here since the

I
ag ing of the ccotacts. and thus the rests­
taoce can f luctuate. Metal f ilm resistors are
most lavorable 1

I

For align ment of the counter input ci rcuit,
tne output tr immer of T 4 and L 4 should be
alig ned alternately so that the resonan ce 01
L 6 is at the center of the band and lhal lhe
input voltage at the band limils IS just
slighlly grealer than the thresho ld of the
counter .

The operation 01 the DAFC is now checked
with tne aid of a receiver. The liFO-signa l
can eun er be monitored rtsen, or me liFO
used as receive osci llator tuned to a
crystal ·sl able receive signa l. and mOnitored
in me SSB-mode. The frequ ency must re­
ma in stable after switch ing on the DAFC.
wh ich means the AF-bea t tone snould not
change !

II lhe f requency drills. the insulatlOfl ot all
Hnes to po int 10 should be che cked. II tee
fine tuning is now rotated very slowly. the
cont rol process can be mon itored acocstr-

I
cal ly . When altering the luning by appro xi­
m ately 20 Hz. the signal will return to tr e
previou s lock-in frequency afte r releasing
the lun ing knob. II the sudden tuning was

I
greater than 40 Hz, the circu it witl lock in

~ at the next point 80 Hz. away. The original
... frequency can be obramed by rotatin q

Sligh tly in the opposite di rection . By care-

~Iv fu lly monitori ng and rotating slowly, it is
~ possl ble lor me individual disc rete iccx-m
~ frequencies to be heard .

~81 In the caSEI 01 a loc k-in spaci ng ot 80 Hz
.. and an ou tput Irequen cy 01 136 MHz, tne
... tun ing accu racy will amoun t to :t 10 HzI
SI 136 MHz = 7.3 x 10'" due to an assumed

80

error of thre e subsequent charge surges,
The lock-in spacing amounts 10 5 8 X 1O-1 !
It w il l be seen from trese values tha i tne
reference f requency used for ccntrcr must
have a greater Quality than this ; Ih is means
that its dr ift specifications must be at teast
one order of magn itude better I However.
this is on ly possible when using very good
temperature-<:ompensated Xtal oscillators
(TCXOS), or crystals mounted in an oven.
The refe rence osc illator accommodated on
ec-ecere DK t OF 044 can only be used
with some limitations il a heat ing of the
crystal and module ICM 7207 IS avoided. II
is bette r to use an external 5.24288 MHz
osci llator using NPO capacitors, and to
food us output signal 10 pin 6 01 the ICM
7207.

Anolher freq uency in me range 01 t to 2
kHz with a requi red stabili ty 010. 1 pp M can
be injec ted to pin 14 01 12 on the CAFe·
board. The circuit will ope rate with any in ­
put frequency thai is sulliciently stable . It is
possibl e for it to be loc ked into a standard
frequ ency uensmtncr such as DCF 77,
whose tra nsmit frequency need only be
divided by ~ ... 64. in order to achiev e a
frequen cy stability 01 greate r than 10" 0 (a
lu rther IC type 4520 is requ ired) ~ It is also
possible to lock In to the BBC on 200 kHz
by dividing by 2' ... 128,

6. OPERATING INSTRUCTIONS

Since the oscillator can also be tuned with
the DAFC switched oil, and will lock in to
the next lock-in freq uency alter releasing
the tun ing knob. the DAFC-switch is not
absolut ely necessary. II CM be replaced by
a push- b utton switc h between points 8 and
10, and without the LED-readout. In thi s
case, tnc DAFC-eircuit will be set 10 a mean
voltage alter swi tching on the osctua tor .
After this . it wi ll remain in its operat ing
range d uring all - ncrrna!- temp eratu re fluc­
tuations. It is on ly when a freq uency is to
be ma intai ned over a considerably long
period that it is recommended to switch off
the DAFe lempor ari ly so that the com­
mence ment point 01 the correction voltage
is at the center of the tun ing range



The previous trequency IS nol stored on
chang in g the frequency of one lun ing
potentiometer 10 lhe oth er. Bot h lrequen­
oes are as stable as a crystal in Ihen
ladled-in mode. however. not thei r ac tual
spacing . Th is means thai a slight trequen cy
sh ill can occur on switching back to the
original frequency since the DAFC-ci rcu ,t
has generaled a different d iode volt age
after locking in to the other Irequency.
Furthermore. the gradient of th e temper­
ature ccetuc ent is no t necessari ly equa l at
both posruons.

In order to save current, Ihe counter board
ca n be sw itched oft w ilh the except ion or
the oscillator and clock generalor The
operation of the DAFC will no t be adversely
affec ted .

7. IMPROVEMENTS

Thanks 10 its very good sideband noise
specmcatlons. l his cscurato- IS edfernely
suitable for operation wi lh in a PLL.-synlhe­
suer system. However. special allefll lOfl
mu sl be paid that no noise vo lt<tgeS are
generated wlltl in the PLL-cont rol loo p iI­
sel l , since th is would tIlen ceterrc-ate the
origina l SBN-values The most favornble
method is to use two loops. and two tuning
diodes. The coarse tuning IS made using a
digital-analog: converter with subsequent
lowpass finer at a very low-noise level, and
the fine tuni ng of tho la st cont rol freqceocy
com ponents IS carri ed out With the aid 01 a
loos ely coupled oocc.
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Fig_11: VFO, OAFe, CQuntet. and reitClout lemporari ly connected logettle-r



" Our digital -circu it specialists are therefore
ca lled to realize this aim 1New, very -Intet­
liqent« PLL -com ponenls have ju st appear­
ed on the market I
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Fig. 1: Phot ogrll ph 01 th e author', prototy pe showing the maximum complement including
high -im pedance input amplifier and programming using digital 5witches

A Settable Up-Down Frequency Counter

by J . Kestler, OK 1 OF

Mode m communicalion technology pla­
ces high demands on th e accuracy of the
transmit and receive frequencies. Radio
amateurs, of course, often tune across the
band, and lind somebody to ta lk to, how ­
ever, it is necess ary to know the frequ ency
exactly when making skeds on the VHF
and UHF bands.

For this reason, digital f requ ency readouts

are becoming very popular with commer­
cial amateur radio equipment.

Home-made counters cons isted previously of
severer individual tnteqrated circuits that re­
quhud a relative ly large amount of room. and
power consumption. These types of counters
were not very suitable for installation in radio
equipment.
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~ I However, inexpensive, highly integrated
MOS-circuits have boon available lor some
lime now mat contain all important compo­
nents and only require a few external compo­
nents for operation.

The following article describes such a coun­
te r; it can be used for a large number of appli­
cations, and its four digits can be preset to
any required values This means mat it j$ JX)S­

sfble 10 measure the oscillator frequency of a
receive r or transceiver. to preset the interme­
diate frequency and 'hen indicate the rocc jve

or transmit frequency directly, The actual dis­
play has six digits; the two highest digits can
be wired as required, for instance to 14X. XXX
MHz for 2 m in equipment. The counter can
count up or down, which means that it can be
used also in equipment where the intermedia­
te frequency is higher than the operating fre­
quency, The frequency counter shown in Fig.
1 is accommodated in a lin plate case of ap­
proximately 13.5 em x 5 cm x 3 em together
with its preamplifier and pre sceio r, whoso up­
per frequency limit is in excess of 40 MHz.

Store
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Control I Conlrol logic I "0

"t- - J J ~
Input/Output [ [ s

\ I Input multiplexer I g
I I I ~
I ~ . /. I a:

Counting l I I
Input B i I

I ,~ ~ -~ .~ I
Upldown ot § ~ -g~ ~~ § ~ ~ I

I 8" 8{l 0 -0 8-0 = I
Rosel v. ~ -L e J

I I <: 1

:,j I
I Output multiplexer I: l /< --~. I

+5 V 24f BCD J i
.r :i!l ~ input/output :

L_~--l ~ ' , ....1
7 IS 5 t. 1621 1S1713 18 22 2827.115 25
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BCD
inpuVoutput Segment outputs Digit outputs

Fig . 2:
The highly-Integrated
counter module
leM 7211 operates
using 11 multiplex
system



Table I : The connol inputs ol lhe le M n17 tH _ + 5 V, L - Ground)

Input Connection l evel FUllClior,

Control H BCD-Input
InpullOul J.)Ut 12 open BCD-outpu l

l Connect ions at high·impedance

U"mown ' 0 Hor open CounlS upwards
l Countsdownwards

Rose l 14 H or open Counting
l Reset to 0000

Store 9 H or open Storage remains uncha nged
l Accept counter state

Roadout H Readoul switched off
contro l zs Open Previous zeros off

l Previous zeros on

1. MOS-L SI...cIACU IT ICM 7217

Figure 2 shows the slmplilied block diagram
01 the counter modulo used As can be see n.
a cascade circuit 0 1 four counting decades is
used . which are led with IhC input frequency
via coonecuon S , A pulse fed 10 pin 14 ( ~rc ·

sct-) resets all occaoes to 0 The counter can
be switched 10 up Of down oper ation via pin
10. II an impulse is led to conn ection S
( ~st()fC ~) . the lour storages will then accept
Ihe momentary state ot thc cou nter decades .
Up 10 here. the re is no omorence to the nor­
mal, descrete tochnologv.

One toaturo 01LSI-modules (large scale « uo­
9ralio n) IS that the data inputs and outputs are
not led ou t iml ividuallV due 10 the Iimil f!(j num­
be r of conn ection Pi ll S , bu l are mulliple~ed , In
our case. this means that H18 output mul l iple­
xor iruorroqates sto res one 10tour and feeds
the actuat storaue contents in a cycle ttl the
sevcn-scqmcn t decoder/driver, 10 which the
paranor-conr octed segments a 10 g cttne di·
gilal readout arc coonecroo The ccnnouoc«
then switches on the required »~rl ~ 01 the
dlsplav via the digit driver.

ASwas previously mentioned, it is pOSSible lor
the counting decades to be programmed
(..ect -j so lhat the count does nol comme nce
at "0000,,. but at any requ ired number (this is
the same as when adding mecou nting impul­
ses to It preset number). The input multiple~er

IS used lot this application and passes on IIle
mtommtron from the £ CD-inpulloulpul unll
000 alter anoth er to Ihe 4 counting oocados.
The inputfoo lp ul unil canalso be requested to
ou tput the contents of the lour storages in se­
quence in a ecu-to-mat by plac ing an order
et pin 12. The assooanon of tho actual BCD
..wore- 1$ de termined by the digi t-outputs: il.
lor instance. D 2 is at tH evcl (..high..), this Will
ceerespo-d to a BCO-output 01 the contents
lrom sioraqc 2 .

Finally, i nc display can be coraro ned VI<lcon­
nection 23: this euows the previous zeros to
be suppressed , or for the displuy 10 be switch­
P.d off completely. In lhis case, the operutmq
current 01 tne module amo unts to less lha n
t mA.

Thelollowu"lg Tab le 1shows the operation 01
the indiVIdual control Inpu ts lil lhff module :
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The LSI-circuit le M 7217 also contains a
number 01 further stages that are not neces­
sary lor the desc ribed application. For clarily,
they have not been given in Figure 2. If further
information is required, th is can be obtained
by ordering the manufacturer 's data sheet

2. CIRCUIT OF THE
FREQUEN CY COUNTER

The detailed circuit diagram 01the counter is
given In Figure 3 , The input PI 1 is followed
by an emitter touower T 1, which leeds tM
switching transisto r T 2 at low-impedance, A
nc-tccooack ensures that the operaunq
points of the transis tor are kep t constant. Re­
sistor R 1 dcterrmnes the input imped ance 01
the circuit. II a longer coaxial cable is 10 be
usee at the input, a resistance value in the or­
der of 50 !J should be selected . u ue resistor
is not p ovocc. the inpul impedance will be in
the order 01 1 kU ,

Since the count er mod ule I 5 can only pro­
cess relatively low frequencies, a 7 1n-rnvlder
(I 1) is connected in fron t of it The manufactu­
rer ot the le M 72 17 guarant ees a maximum
input frequency of 2 MHz; tho three examples
available 10 the author. however. counted up
to in excess of 4 MHz without problems,
which means that a frequency 01 up to 40
MHz can be led to Pt 1. The maximum and
min imum input levels were measured on the
author's prototype and are given in Figur e 4.

The req uired control signals tor operating the
counter are qenoratec in mtoqrated circuit I 3.
The storage strobe pulse is taken from pin 2:
connection 13 controls the counting gate
I 4/"1 The counting time is selectable via Pt
20/5 1. If S 1 is open, this will amount to 1 s,
whereas it will be reduced to 0.1 s when lhe
switch is on.

The reset impulse availab le at pin t " is 100
short for Hie app licati on described here. It is

~ ~ ,
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Fig . 5:
This ci rCu it allows
the resolut ion 10 be
switched by 1 : 1000
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ing each counting cycle via the n vertcrs I 2/2
and J 213. which suppresses a continuous
jumping 01 the last decimal position. However,
this only tcncnons at relatively low input fre­
quencies .
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Fi g. 4: Permissible input vo li age range at PI 1 for the co un ter shown in Fig.3
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necessary for rtro be 8.vil ilablc for ill least a
ccrro'etc mulhplex cycle. and lor this reason ,
il is cce-oco 10approxirnatelv 10 rns with the
arc ot D I A 2, me C 2,

T he presca'er I 11$ res et in synchronous du r-
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logic- level at Division Resolution Readout Max.lnput
Pt 20 Pt21 Pt22 by Frequency

L L L 1 1 Hz X.XXX kHz 4 MHz
H L L 1 10 Hz XX.XXkHz 4 MHz
H H L 10 100 Hz XXX.X kHz 40 MHz
H L H 100 t kHz X.XXX MHz 40 MHz
H H H 10 00 10 kHz XX.XX MHz 40 MHz

Tabl e 2: Pt 20: L - S 1off , H _ SIan
Variable freq uen cy division ratios, P121. l = 5 400, H = 5 4 0 11
and resu lt ing resol ution PI 22: l ~ S 5 on . H = S 5 oft

*, . Stondlng verticnfly between
PCB ond le<:dlhrough cop.

Fig. 6:
This high-impedance
inpul ampli fier
increases the
sensitlvity of the
counter and allows
the frequency to be
measured at any pa rt
01the circuit

viston ratio to be selec ted between 1 and
1000 in decades via the control inputs Pl21
and PI 22. This is indicated in Table 2.

A proamphfior wiHl a hrqh-Impudance input
and variable IriggfH threshold was prov ided in
order to usc the frequency eoonter lor gener al
measuring and test purposes. The circu it dia­
gram 01 this preamplifier is given in Fig . 6.

Choke l 1 complements tho outpu t ca paci­
terce of T 3 and lhe input capacitance 01T 4
10 lor m a PI-network, which allow s Ihe gfl in to
be imp roved 8( the upper frequency limit. The
most favorable value lor A 3 is depe ndent all
the spread of T I : in the case of maximum
qain (R 2 tully clockwise), a drain current 012
to 3 rnA should now via PI 24. The amplifier
stages T 4 10 T A me stabilized lIsing a DC­
feedback similar to lhat used for T 1 and T 2.

In the previously described "Basic Comple­
ment" , tho counter otters Q resolution in the
last digit Of 10 Hz or 100 Hz, which is select­
able with 5 1, uno the preselection is fllrO<.ldy
taken into consideration by I 1, which means
mat the urstd ig it p OS5f!SSCS a valency of 10
kHz or 100 kHz, II tho frequency counter is to
be usoo universally . it is also necessary lor
lhe 1 MHz and 10 MHz positions to be Indicat­
ed. This can he ach ieved by prov iding two
nst hor ~ I O-dividers between point X and Y.
Fig ur e 5 shows a cwcutt recommended lor
th is,

The two dec ade counters I 6 and I 7 operate
as proscaler and are also reset in syrtchro­
nous in the same manner as I 1 via point W.
Their inpul s and outputs lead to I 8 (74lS
15:1) , which is a dual four-Bit demultiplexor. of
which only one half is used .Thi~ allows the o-
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KX)MHz

a, b, c. d, e. f
b. c
a, b, d,e, g
a.b. c,d. g
b. c. t. q
a.c. d, t, 9
a.c. c.e. t. q
a, o,c
a. b. c. d. e. f. 9
a,b, c,d,t,g

10MHz

o
1
2
3
4
5
6
7
6
9

Tab le 3:
Fixed wirin g 01 required digits

I
I
I
I
I
I
I
I
1

1

The decimal points can <1150 be operated via .1
external droppe r resistors (conocc uons DP 1
to DP 6). Attention should be paid. however. 1

that different resistance values are required
due 10 the demultipjexoc (A 1 to A 4) or DC 1
(A 5, A 6) method of operation in Older to en­
sure the same briuhlness.

1

1

1

I-•
E
~
z

~o
~

l00 kH1

, ,m~vL::~!2J:ti!!l=~=~~~!t::::±::±:I~~L_~1;J1JiJ
'O~Hr

Fig . 7; Overall frequency res ponse 01 the complete counter (Fig ures 3, 5, and 6):
less than 1 mV Is req uired up to 25 MHz

The frequency response of the input sens itivi­
ty or the ove rall counter IS given in Fig. 7.

3. READOUT MODULE

Since the counter module J 5 already contains
aUdecoder <lnd driver stages, it is possiblo lor
con ventional seven-segment digital readouts
10 be direc tly connected. Due 10 the multiplex
ope ration, only 11 interconn ection teeds arc
required for the total number 01 28 LED-seg­
ments. As can be seen in Figure 8, the seg­
ment connectio ns a to g of the four lowest va­
toney dig its are co nnocted in parauot. They
"HQ connected to corrcspondinq outputs of
the counter module (PI 11 to PI 17 in Fig.3) ;
the common anode connections 0 1 to D 4
are connected to the dlgil output s (PI 7 10 PI
10 ).

The anodes 01the display modules A 5 and A
6 are di rectly connected to tte supply voltage
via connection A; the light-seg ments can be
ope rated via externa l 270Q dropper resistors
(see Tabl e 3).
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'} t <! dc bo g l c c c c c
66bb(, 5 6'i555S5 5
~, , ~ ,i , ,J,
I I I i 1 'i'
' ,_' I ' I ) l

"each ~'/on

Fig. 8 : The first two digi ts 01 tile &-digi t readout can be wired 10 an y req uired n um ber

4. PROGRAM MING THE COUNTER

If the BCD·inputs of the counter module (Pt 3
10 PI 6 in Fig .3) remain disconnected, the
count will be based on " 0000,,. Tho presorec­
lion ot me individual decades is made - as
previously mentoneo - U5i n~J a multiplex rnc -

thod. This means Ihat if digit 4 (A 4) is 10 be
sot to a certain value, it is necessary for tno
associated bit series 10 be also entered to tno
BCD -inputs, If diqit-outpul 4 is acuve (H). This
can oasnv be achieved usirq a diode matrix
as shown in Figure 9
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Fig. 9:
A fixed programm jng
01 the count..r is
made with diodes
!IS shown in this
example
(Iu ample: 95441



Tabl e 4:
Prog rammi ng of the counter

A
B

A, B
G

A.G
B, G

A. B,C
D

A.D

I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
~
is
~c
I~

9544
t 1743
11287

Fig, 11:
The counter can be
electronically
programm ed with
Ihe aid 01 apia.
coup lers

Fig. 10 :
" the programmed
value is to be
chanqed, th is can be
made using a digital
swilch (4 positions)

The cerry- r is. at course , not indicated so that
a receive frequency 011287(kHz) is indicated .

It is, of cou rse, possible lor the programming
10 be made with tne aid of a dig ilal switch as
shown in Figure 10 If such a switch is used
thaI possesses a longer connec tion bo a rd
such as Contrav es-fvpe M 140 L. it is possible
lor lhe required diodes and resistors to be ac­
commodated on this.

The previc usly described preselcctcr circuits
have lhe disadvantage that they are nol
grounded, and cannot always be driven by a
grounded logic . This would , for example, be
necessary on switching bands, il the frequen­
cy counte r is used as readout lor a shonwavo
transceiver.

Preselection:
Oscillator frequency :
Readout:

will run at 1743 kj-tz , The program is made at
the complementary value or the IF (10 000 ­
456) which is 9544. The readout is then :

Preselection Required diodes

o
1
2
3
4
5
6
7
B
9

Up to now.we have only spoken 01 an addition
of the preselected number and the counting
frequency. A subtraction can also be made
easily by progra mming the complement in·
stead of the constan ts . This is best expia ined
with the aid 01 an example :

The counter is to provide a frequency readou t
for a medium-wave radio with an IF of 456
kHz {4-digit. last digit - 1 kHz}_In the case of
an input frequency of t 287 kHz, the oscillator
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Fig. 12:
This Circuit atsc
allows the counter
to be remote­
controlled

One way of solving this problem would be to
lise an oplo-coupler (LED and photo transis­
tor in a common case) as indicated in Fig.11,
or 10 use switching FETs as shown in Fig. 12
Only one dec ade was shown ill these draw­
Inns.

The programming inpuls [P 1 to P 4) require a
relatively high vottapc for Hlovo! C' 12 Vl in
order to ensure that the FETs are blocked.
High-Iovel logic (Hl l) modules or MOS­
switches with a supply vouaoo of 15 V can be
directly connected,

5_ CONSTRUCTION

Two dou ble-coutec Pc-t oarcs with through­
contacts were developed for accommodating
the frequency counter. The dimensions Of
Pc-board OK1OF044 is 135 mm x ~O mm
and can be enclosed in OJ. metal-plate caso.
This case accommodates the circuits given in
Figures 3. 5. and 6.

Tho screening panels shown as dashed lines
in lho component location plan (Fig ure 13)
are not absolutely necessary.

When operating the frequency counter toge­
ther with a transmitter or receiver, it is advis­
able 10 completely screen the whole frequen­
cy counter module and to bypass art connec­
tions with the exception of the counting input

with the (lid of feodthrough capacitors, Fig .14
shows a frequency counter constructed in
such u manner.

The readout board DK 1OF045 has dim en­
sions 0190 mrn ~ 30 rnm. 11 is only the seven­
segment readouts thai are mounted on this
board (Figure 15), Two connections are pro­
vided lor tho decimal points so thaI one can
use tho readout modules with left-hand or
nqm-hand poinl

SPECIAL COMPONENTS

11,16. 17: 74lS 196 N(Tex,lnstr.)
12: 74 LS OON (Tc~ .I n st r . )

13' ICl 7207 A (Inlcrsil)
14: CD 4001 (RCA and others)
I 5: ICl 7217 IJI (Intersil)
18: 74 l S 153 N (Tox.lnstr.}

T1 ,T 2,T4.T 5,T 6:
2 N 918, 2 N 709, 2 N 5179

T 3: 40841. 40673 (RCAj

Q: Crystal, 5.24288 MHz,
HC- l a/U , solder mountinq

C 1: Plastic foil trimmer 10-60 pF
10mm dia.

t t : Ferri:e choke. 6,8 1IH
spacing 10 rnm



Fig. 13: Compo nenl locations on Ihe d<xJ ble-toaled PC·board OK1 OF 044, with Ihroug h-eonlae;:l$

Fig. 14: A photograph of the eut nera prototype built into a metal-plate case and pfovided with
lltedth rou gh eepecttors . This is su itable lor tnetattauon in a rece iver .
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Tel. 09133/855 (Tag unci Nacht)

Which Volumes of VHF COMMUNICATIONS are missing from
your library ?

Above prices include surface mail .

k Ilm!~~'berichte TO"'1 D. Bman Jahnstr. '4 ' Posnacn 80 ·0-8523 Barersoort

As you know, the publishers continue 10 reprin t back copies 01 VHF COMMUNICATIONS.
Since they are ful l tecreear arnctes ;'Ind litt le news or advertising tney contain a grea t deal 01
non-ag ing inlormal ion that is just as valid today Many 01 our readers w ill also have lent 001
copies 01 VHF COMMUNICATIONS .1nd never received them back. All these editions back to
1970 arc still available and can be obtained from your representative 0' from Ihe publ ishers.

75-78 79-80

4 50 500
16.00 1800
40 ,00

65.00
140.00

7. REFE RENCES

6. FINAL NOTES

(t ) J , Grimm, DJ6 PJ A Sensitive 500 MHz
10: 1 Pre scator and Preamplifier for
Frequency Cou nte rs
VHF COMMUNICATIONS, Edition 4.76.
pages 247·25 1

Naturally. a suitable prescee r is necessary
lor VHFIUHF acoucences. 11 one uses the
prescaler oescreeo in (1) with TTL-output. II
is poss ible for nansetors T 1. and T 2. as wei
as the associated components 10 be cereteo.
and for the output signal 10 be directly coo­
rectee to poinl Z (Fig .3). " a longer coaxial
cable is requi red between prescafer and
coun ter (more lhan 20 em). il would lhen be
better 10 keep the stages T 1fT 2 (R l ..,5611j
and 10 provide a droppe r resistor Of appmxl­
mately 1 kU at the input 01 the cable

A seven-oqn version of the described counter
is in me process of development; " there is
suttrccnt mtc rest. further details will be given
regarding this later.

4 00
14,00
36.00

70-74

7,00

The oscnato r inmmer C 1 is aciusted most
simply by prov iding a known frequency 10me
input and adjusting the trimmer lor correct
readou t.

Alignment and testlng is lirruted to chocking
the drain cu rrent of T 3 to 2 to 3 rnA wit h Ihe
aid 01a suitable value or R 3.

It sncuro be noted mat a crystal-con trolle d Ire­
queney 01128 kHz (ke ying ratio 1' I, CMOS­
Ieval) iF. available at pin 12 0113. which can be
used . lor example. tor a digilill AFC.

A 1 to A 6: Seven-segment readouts
TIL 312 {Tex.jnsu.] or
MAN 72A (Fairchi ld ) Of

Dl 707 OJ

". Type DL 707 has wee aocce connect ions
that must all be conocctec I

An capacitors with the exception 01 e~ro'v­

I ICS: Ceramic disks or mu ltilayer types

AUdiodes: 1 N 4151 or anyolhef sscco
diodes

Individual copies
Individual volumes
Any 3 volumcs

ovolumes 70-75
1\1111 volumes 70·80
Plastic bindor tor 3 volumes: OM

'I
I
I
I
I
I
I
I

I
I
I
I
I
~ I

~I
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~I
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A Linear Amplifi er for 1250 MHz
Using the BFQ 68

by G. Satt ler. OJ 4 LB

The transisto r BFa 68 was mainly deve­
loped for wi deband ampli fier appl icati ons
in the fre quency range of 40 to 860 MHz.
However. this tr ansi st or is also suitable
fo r po wer ampli fication in the 1250 MHz
amateur band . Four t ransi stors are con ­
nected in parall el in the SOT 122 case (me­
tat-cererntc with screw stud ). compa red to
two t ransi stors in the case of th e BFa 34.

The manufacturer gives an output voltage of
1.5 V into 75 n tor an mterrr odufuton rerec­
uon 0160 d8 at 800 MHz. This corresponds to
an output power of 30 mw. At larqe r drive 10­
vets. il is easily possible to obtain appronma­
totv two watts of linear AF-power output in
the frequency range 1250 to 1300 MHz. This
makes the described am plif ier su itable for
8SB applications in the 1296 MHz band, and
ATV applications at 1252 MH z.

Fig. 1: This stage call provide I II output power
of approximately 1.7 W in the 24 cm band

CIRCUIT DESCRIPTION

Figu re 1 shows the RF-ci rcuit diagram of a li­
near amplifier equipped wil h me BFQ 68 II
will be seen that tms is not vfl ry d ifferent trom
that oescnoco in (1). Fig ure 2 gives a recc m­
rnenoec circuit lor the supply Voltages of the
transistor BFQ 68.

An NPN-transistor connected as emitter-Iollo­
wer suppl ies the base vonaqe for the RF­
power transistor . Two silicon d iodes are con­
nected in seri es ; one compensates the tern­
perature dr ift of the emitte r-follower itsel f, and
the othe r the temperature dri ft 01 the AF-JXr
wer transistor . II constant quiescent conector
current within 5% is obtained with in an am­
bie nt temperature rango of - 20 10 + 60"C
using the corrornauon01 lou r oooes(ins tead
01 a 7 V 5). The requ ired value can be adju-

Fig. 2: Diode 0 1 must be In thermal contact
with the BFa 68 tranststcr in order to keep
the quies(:enl cu rre llt constant. 02 s hould
be in contact with the SO 135
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Fig . 3 :
Sol der (he compo nen ts
to th e con duct or side
of the board

..:t,

2. sc-ecaro

Drill a hole with a maximum of 7.5 mm diame­
tor for the BFQ 60 transistor at the marked
position . Saw IWO thin slots along the edge of
the copper co ating (one short and one some­
what longer) in the direct vicinity al tho emitt er
connections and make through-conlacls to
the other side 01the board as described in (1 ).
Filo out tho ends 01 t il e board !'iuitabie for
rneuntinq me BNG-connectors or coa xial ca­
ble. Fin ally fit the board «uo the case.

3. Assembly

MECHANtCAL CONSTRUCTION

Insert th e Pc -bocrc with a spacing of approxi­
mately 1 mm 10 the lower edge 0 1 the case
and solder on bOth sides. The hoat sink
should fit well to tho flango of HIO transistor
but noeo nottouch the bottom of the case.

Betore soldering tho BFQ 68 into place, cut
the base and collector connections so that
thoy do no t protrude oyer the wide ends of IIle
striplines on the PC-board. Also shorten the
em itter con nect ions.

Drill the holes III bo th ends of the box for the
coaxial cable or BNG connecto rs. Dr ill three
holes on one side tor the teedthroug h capac­
tors, and a hole for mounting the GO135 1m n­
ststor.

1. Case

",".

0,2~=RFC2 C3
T');:; ; ; ~:: :! :;;

A _ ,."".>; l N ~ l Sl L 2
Brq ,68

1 BFO 68 (Philips)
1 SO 135, SO 137 or SD 437 (Siemens)
1 C 5 V 6 zc ner d iode

C 1: Plastic-toil lrimmcr, 22 pF (green),
7.5 mm dia .

C 2. C 3: Plastic loil trimmer, 6 pF (grey).
7.5 mm dia.

CO NSTRUCTION

RFC 1 and 2: ).J4 chokes; 6 em of lhin
ename lled-copper wire
wound to 3 mm diameter

MAJO R COMPONE NTS

3 fccd through capacito rs; 1 nF
3 ferr ite beads.

To aid reproducibility, the RF·c ircuitry is ac­
commodated on a double-coat ed. epoxy PC­
board dcsign<l!cd OJ -1 LB 008 , The dimen­
siam; of this board are 72 mm by 35 mm,
which can bo accommodated in a plate-metal
case.

The compone nt locat ions are given in Fig . 3.
It is possible for the auxiliary bias supply cir­
cuit to be mounted on the case in some sun­
abte position . Further constructional details
are shown in the pho tographs given in Figu ­
res 4 and 5, Either BNC connecto rs or direct
eeoc connection is possible

I
I
I sled using a resistor connected in series with

the diodes uno chocking the voltage drop
across the 0.47 Q resistor.

I
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Fig. 4: Photograph of the author's prototype

Mount the silicon diode lo r temperature com­
pensation- Solder the cathode connection
wire to Ihe case so thai the diode touches tho
power transistor (use heat-conducting paste),
and bond back the anode connection in a light
lurn And solder to ns foed1hrough capacitor .

Do not forget lhe two ferrite beads atthe cold
end of me j.J4 chokes, Place a mica disc on
til e ou tside of the case before screwing the
BD 135 transistor into place tightly. Finally
screw Ihe healsink inlo place and pad any re­
maining spacing between heatsin k and case
to increase mochancur stability.

CONNECTION AND ALIGNMENT

2. Connect the aUXiliary circuit to the actual
linear amplifier. Terminate input and output of
the linear amplifier with 50 ~ ! , Align the cosec­
lo r current of Ihe BFQ 6!:1 to approximately
300 mAo Alter this, measure the resistance

Table 1

1. The :mxiliilry circuit for qoneration of the
base voltage should be checked separatolv.

The DC"vollilge ar the output ottbe emitter­
follower should be adlUStable between 0.7
and 0.95 V.

0.5 1.0 1.5 2.0 2.5 3.0

280 290 320 370 440 560

8,5 8.1 7 7 73 6.5 5.8

POU! (W)

Vp (dB)

Ie (rnA)Collector current

Output power

Power gain
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Any VHF COMMUNICATIONS ed it ions missing from yo ur library ?
If so, please see page 94 regarding the avai lable reprints.

REF ERENCES

U. Beckmann, OF 8 OK. and
J . Dahms, DC 0 DA'
A Tra nststonzed Linea r Amplifier for 1296
MH,
VHF COMMUNICATION S 11, Eoilion l f79.
pages 17-26

Table 1 gives values measured on tho au­
thor's prototype with an operaurq vo ltage of
12 V. The maxsnem porm.sstble collec tor cur­
rent of 300 mA lor conti nuous operation <IS
given by tho rnanuraciwer. was exceeded
during tt us measuring run.

ting ! The position of most favourable input
matching is found by reoucmq the value of
lrimm er C 1 from maomum towards half ca­
pacnanc e. whIch Will be indicated by a slight
increase of out put power. This can be creek­
ed with the <lid of a renectometer.

va lue of tnc trimmer po ten tiometer and repla­
ce with fixed resistors 10 ensure Ihal lhe ex­
pon-sroe power transistor will no t bo destroy­
ed by a cheap. oetecnve potenuomoter at la­
ter dale .

3. Initial settinq of the trimmer capacitors :
C 1 tUlly inserted, C 2 30% capacitance . and
C 3 20% ca pacitance. Dnve Ihe linear ampn­
lior with a signal between 1250 and 1300
MHz. initially using an attenuater or long co­
axi<l l cab le between exciter and input of the li­
near amplifier in order 10 protect lhe exciter
(e.g . DFS QK 001) against 100 high a mis­
match.

4. Alignment : Only increase the drive po­
wer until the wattmeter et Ihe output just
shows some indication . After this. correctme
alignment of trimmers C 3 and C 2. Slowly in­
crease tho drive power. correc ting the trim­
mer adjustment s at each step. Never try and
rotate me trimmer capacitors by 360" at lull
dri ve think ing that you may find a boner set-

I
I
I
I
I
I
I
I
I
I
I
I
I Fig. S: Phot ograp h shoWIng th e base-b ias ci rcu it 'rom Fig . 2
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Constant-Amplitude PLL-SSB on the
UHF and SHF bands

by O. Frosinn , OF 7 OF
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Fig, 1:
Block diagram
01 . Circuit
lor generating
PLL·SSB liS
desc r ibed by
PA 0 EPS

frequency multiplier system, and ooly FM will
be possible when using l ree-running osc-na­
tors such as the e cnn-cremcr u oscillators
used at 10 GHz.

This, or course, indicates that a svpertretero­
dyno method seems 10 provide Ihe best pos­
sibilit ies. However, It IS very difficult and ex­
pensive 10 manutaciure the required linear
power amplifier for ure microwave freeuen­
ces. The auomanve method ocscntcc in (2)
using a parametric up-converter also hac; dis­
advanlages, namely the required, expensive
power varactors {2 pieces 1). the mavoidatne
conversion losses, and rts lendency to un­
wanted oscillation .

Of course, frequency modctanon can be used
lor short to medium patns . and a crvetei-cco­
trolled transmitter oqeipoeo with frequency
multipliers will be sufficient lor this; if the sl­
gnal was weak, it would be possible tor it to be
keyed in the cw-rnoce. However, if commu­
nication is to take place at hIgher pa th losses
uroocscaner ~) and when one's ccmmonca­
tion is 10 be made at low lield stronqm. this Will
mean that sse will be required even at those
higher frequencie s. Tt us was underlined in an
interesting experiment described in (31.

1 -_·-1

DF 7 QF

ccnerent-ampnrcce sse was Int roduced
several years ago. In tnts method , a ca n­
stanl -amplitude SSe-signal is generated
at ts-tevet. and subsequ ent ly mixed up to
Ihe requued band. Thi s ph ase-locked loop
sse was fir st introduced In VHF COMMU­
NICATIONS in (1) . Al Ihat time, th e main
reason for usi ng this mod e was to avoid
fn terterence in neighbouri ng radio and te­
levlsion receivers.

The task of th is article is to find a method
based on thi s co ncept that allo ws a tr ans­
miller co ntaining frequency mu ttjplier
stages to generate sse. The bas ic fun ­
damentals of such a system are to be des­
cribed here.

There are three maIn possibilities of generat­
ing a transmit signal in me UHF and SHF
bands (432 MHz, 1296 MHz, 2404 MHz, and
10 GHz ).

1) Superheterodyne type transmitter
2) Frequency multiplier transmitter
3) Free-running oscillator

AU modulation modes are possible in the case
ot a superheterodyne transmitter, whereas
only FM and CW are possible whon using a
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Fig. 2: PLL·SSB on the 9 em band, using a 10 m transceiver
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1. PLl·SSB

As was men tioned in the introd uction, phase­
locked loop SSB was mainly used 10 avoid
BC I and TV !. This signal sounds like an infini·
tely (100 %) clipped SSB-signal and will reo
quire more bandwidth than normal 8SB. In
order to mamtan a constant amplitude, the
suppressed carrier, which is normally appro­
ximately 30 dB down . is ampliJied in th e pau­
ses between words up 10 the full amp litude of
the PLL-SSB signal

A simple manner 01generating such a signa!
is shown in the block diagram in Figu re 1.
The output signal is subscq oenny processeo
further in the usua l ma nner by conversion and
linear ampucauon.

2 . MULTIPLIED PLl · SSB

Sl<lrl ing with the basic circuil given in Fig , 1, a
method was experimented with that allowed a
SSB-signal 10 be generated in a frequency­
mulnpno r type tran smitter. Frequency multiph­
cation seemed possible since the signal had a
constant amplitude, and the mtonnauon was
in the form 01 frequency rnocutanon.

Since frequency
frequency moou
must take place
in order to ensu
rtutteo from the
is made by conv
converter. Figu
possibilities.

This means tha
ways be require
band down to
cuency (in ou- c
this is made dire
(author: 10610 1
the et t -mctnco
ensure whethe r t
gnal or not, so th
be correctly driv
finally transmute

In the nansmu
a r -ouicut power
lay 10 tno recev
cros s-talk. and th
cuit CA 3089 in t



plified here, limited and fed to the phase com­
parator. At the same time, the SSB·s ign al
from a 10m transmitter is ted to the CA 3089
in the transmitter, which is also ampli fied, li­
mited and fed to the pha se comparator. The
carrier suppression ot me transmitter should
not be too great in order to ensure that the
phase-locked loop can lock-in in the pause s
between woros.

The control voltag e from the phase compara­
lor is fed via a tow-c ess filter to the varactc r
diode of the vonace-contronec crystal oscilla­
tor (VCXOJ.

This means that the voice trcqcencv is nof
superimposed on the control voltage as inter­
ference, as is the case with PLL FM-lransmit­
ters . but the control voltage will be varied in
time wllh the modulation. The low-pass filter
is therefore only used for suppressing inter­
ference peaks, which arc generated by the
phase jumps in the phase comparator when
driven with an SSB-signal.

As one can sec . the transmit frequency in the
SHF-band (in our case 3456 MHz) is depen ­
dent on the frequency of the 10m transmitter
and that of the local oscillator (La) 01 the re­
ceive converter.

Here two examples:

1. La correct. TX to 28.2 MHL:
TX _ 28.2
La 3428
SHF '"" La i TX = 3428 +28 .2 - 3456.2
AX -= 5HF-LO ~ 3456.2 - 3428 -' 282
VCXO = SHF -;- 72 - 34562 + 72 =

48.002777

2. LO has frequency shill , TX at 28.2 MH/ ;
TX - 28-2 (,\ LO = 0.1 MHz)
La 3428.1 (,\ LO = 0.1 MHz )

SHF - LO .,. TX = 3456 3
RX -' 5H F = LO ..,. 28.2
vcxa ~ SHF -;. 72 ,... 48.004166

The transmit signal will therefore still appear
in the receiver at the frequency of the trans­
mitte r, althol>gh tho La has a freque ncy shift
of 100 kHz. However, the SHF-signai is inco r­
rect to the value of these 100 kHz.

If the TX ano RX are alignec to 28.0 MHz, it is
necessary for the crystal in the VCXO to oscil­
late at 48.00000 MHz. This must be checked

with a suff ic iently accurate counter. A detun­
ing of the TX by, for instance, 500 kHz and
thus a frequency ch ange at SHF by 500 kHz
corresponds to a variation of the frequency of
the variab le oscill ator by 500 -;- 72 ::.. 6.94444
kHz. These values in the range below 1 Hz
mean that great dema nds are placed on the
frequency generation with respect to frequen­
cy stab ility and accuracy.

3. OPERATING AND CONSTRUCTION
DETAILS

A modrlicd OJ <\ LB 003 circuit using a 96
MHz crvsrar was found to have too Iow a pull­
ing range (only 10 kHz in the 13 em band I)
For this reason, the author decided to use the
older circuil as described by OJ 9 ZA in (4). A
48.015 MHz crystal was used. and subsc­
quenlly doubled so that a trcou ency multiplier
chain based on the usual 96 MHz oscillator
could be used. The pulling range was adju­
sted according to the alignment instructions
given in (4). find could be mon itored eas ily by
listening to the signal at the third harmo nic of
48 MHz x 3 - 144 MHz_

With tho aid of the AFC-vnltage from the CA
3089, a pulling range of 250 kHz was obtain­
ed on the 13 cm hand, or 375 kHz on the 9 em
band. By the way. this VCXO provides a very
clean, stable signal in the 13 ern band when
roo with a stable oc-vonece !

The modules are then interconnec ted as
shown in Figuro 2, and fed with a variab le DC­
voltage 01between 2 and 10 V via the AFC-in­
pul of me VCXO. Bolh meters Snx and Srx
should Indicate values in excess of S 9, and
the nocdre of tho transmit S-rncter SIX should
increase by 20 to 30 dB during modu lation. H
the S~1\ indicates too lowa level. it may be ne­
ce ssary for the dnve pow er in the 10m band
to be increased. This may mea n that the car­
rier suppression in the SSB-mode may have
to be reduced.

II the transmitter is switched to »FM", the STY­
meter should indicate the same value as
when mod ulating in the SSB-mode . CW­
transmission is poss ible in the 5S B-mode by
key ing an audio generator.
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P~L / IF
OF 7 OF

Fig . 3 shows how the control voltage appe ars
in its unlocked. locked, and finally in locked
and mod ulated state. If the Pl L does not lock
in, the transmit frequency should be tuned un­
uttnc signal is captured, and then tuned to the
required frequency (within the AFC-voltago
range of 2 to 10 V).

II will be soan that this vcry simplo circu it has
several disadvantages'

After both s -merers indicate the corr ect level,
the tuning vol tage at the VCXO is varied be­
tween 2 and 10 V, to see whether the required
tuning range results in the SHF-band. This is
checked on the receiver,

The receiver is now adjusted to the transmit
freque ncy . which can be heard in the receiver
due to the unwanted coupling and inferior
cross-talk auerw ation in the PLL-module. The
Ar c -voneoc is now taken from the Pt t -mo­
dule and led to the VCXO: li the transmitfre­
quency is within the pulling range of the
VCXO and in the capture range 01 the phase
comp arator. the VCXQ will be pulled to the
co rrect frequency. At the same time , the field
strength indicated on the S!1x·meter will in­
crease considerably.

As has been previously mentioned, the sup­
pressed carrier should not be lao greatly sup­
pressed in the SSB-mode since the PlL-cir­
cuit requi res a certain amount of signal in the
pauses to remain locked in. On the other
hand, the suppressed ca rrier should not be
too strong , since it would take up too large a
component of the output power. A compro­
m ise must be found experimentally. It SHXin­
dicates too Iow a level . lhis will mean that the
co axial relay will have too high an isolation. In
this case. somewnat more power can be fed
to the co nve rter using a directional coupler,
Of course, one can also provide an acldiliooa l
preamplifier stage in front at the 28 MHz re­
ceiver. which should not have too Iow a band­
wid th.

Fig. 3: Oscilloscope traces cttne control voltag e
left: un locked, center : loc ked -in,
ri ght: Iocked-in and modulated
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Capture and pulling range do not coincide ;
The Circuit does not indicate the lock-in state.

It is possible, however, to monitor the value 01
the control voltage using a high-impeda nce
voltmete r, and th is should be done in practice.
it would be eve n bettor il the va lue and sta te
were monitored on a DC-eoupled oscntosco­
pe. In the case of a sufficiently stable con ­
suucuon of 11m modules, and some expenen­
ee With this system, it is suff icient that the !ii­
gnal be monitored in the receiver, HS weil as
mooitoring the control vcuaqc. In any case,
th is Pl.l.-circuit is so simple and the expense
so low in comparison to the advantage of be­
ing able 10 transmit SSB in conjunction with a
trequoncy-multiplie r transrnntor that it is well
worth experiment

4. THE IF-METHOD

The Circuit given in Fig. 2 was tben extended
to find a further method, which is shown in
Figure 4. In this case, Ihe phase co mparison
is carr ied out at the low, fixed IF of the recct­
vcr. Howeve r, it is necessary for the IF to be
lapped on in front of the crystal fi ller , which
means that a slight modtncauc n must be
made to the receiver.

This circuit requires only a SSB-generation At
the same frequency AS the receiver IF, which
is usually 9 MHt ; the tuning 01the output rro­
quc ncy in the SHF-band is made using tho
VFO ef the receiver.

It IS possible 10 use inlegraled MOS-circuits ~

here (low current drain !), which means that
an additional co nversion of both frequencies
10 frequencies below 5MHz would be required
when usinq the described 28 MHz method.

As can be seen in the block diagrams, any
frequency mult iplicati on tactor can be used
When using a local oscillator frequ ency 01
1152 MH.l . il is only necessary to change an­
tenna, converter and transmit multiplier I

5. SSB IN CONJUN CTION WIT H
A GUNN-OSCILLATOR

AlI~r successfully carryinH ou t the export­
mants with trequency -muUiplier transmitters
(succe ssful with exceptio n orme efficiency).
the next experime nt was to atte mpt -Iocklnq­
in" a Gunn-oscmator . It WASfound, unrortuna­
iciv.to be too extensive to l ake the whole fixed
transmit system to a 1OGHz port able location.

A Gunn-oi'.Cillato r as described by Dl 6 MH in
(5) was co nstruc ted and prcvoec Wllh an ad­
ditiona l Guas-varacto r for electronic l uning. 1\
PTF[-screw is used 10 tune Ihe frequenc y to
within the capture range of 1110 PLL; alter
locking in, the Gunn -trequency is just AS
stable as that 01the local oscillator in the con­
verter or It le SSB-tm nsmltter . When using
suitable Ocnn-eiemc nts, an output power of
severer hundred mW can be generated in the
10 GHz band Fig . 5 shows a block diaqram
of the author's 10 GHI station .

Ao' /

-<Js.sOOmw
10366 ""Hz
SS8 / FM

T

28 -30 MHz

[ PCL ~78 I
~ --
ACe

106 -106 MHz

-_.TX 128-30 !-1Hzl

nx (18- 30 MHzl

Fig. 5: PLL-SSB using a Gu nn-oscillalor fo r 10368 MHz

103



k ~~rr,'ii'jtechnik Ten y O. B,lt an . Jat mstr. 14 . Posttach 80 . 0-8523 Baiersdort

Weather sate llite reception systems
need not he expensive

• NOAA, 1IROS, and
METEOR satenrtos in
pol ar orbit s.

VHF CO MMUNICATIONS 7 ,
Edition 4f1975, pages 203-208

(2) R. Heidemann, DC 3 OS : SSB-TrAnsmit
Mixers lo t the SHF Bands,
Part 1: 13 em Band
VHF CO MMUNICATIONS'! 1,
Edilion 21197 9, pages 86-96

(3) P, Baier, OJ 3 VB:
Ho rverg le ich zwischen Ircquenz- und
urnoutuocnmco onencn Betrlebsarten
cQ·DL 7/1980, page 306

(4) K P. Tunmarm. OJ 9 ZR: A Variab le
Frequency Crystal Oscillator (VXO)
VHF COMMUNICATIONS 1,
Ed ition 211969 , pages 87-94

(5) S. Heithofer. DL 6 MH:
A Transceive r lor the 10 GHz Band
VHF CO MMUNICATIONS 11,
Edi tion 411979, pages 208-215

• MET EOSAT. GOES. and
GM S in qeostaucnary
orb it, or

fo r meteor olog ical cruces at
smaller airpor ts, harbou rs
and fo r s imi lar apphc artons
such as for instruc tion at
universities and scientific
institutes A numbe r of
d ifferen t image processors
are evanabte for photogra­
phic, Iacsimue. and video
processinp. Suitable
S-Band and VHF-Receivers
are avail ab le lor the app li ­
cation in question. Equip ­
menl is availa ble or under
deveto prn ent lor the follo w­
ing satellites

7. REFEREN CES

6. FINAL REMARKS

PLl ·SSB appears ~wider .. than normal , con­
verted SSB, However, this should be accept­
able on (he higher SHF-bands, espec ially
since an inco rrect ly aligned va ractor up-con­
vencr can also generate an unplea san t signal
when not aligned with the aid of a spectrum
analyzer I Furthermore, it sho uld be note d
that the described method is not free of faults .
The described circuits are [Jiven more as an
incen tive lor further conside rations and cxpe­
rime nts,and arc r ot by anv moans cons ide red
to be lila final conciuslon.

We ott e r a complete system
o f ine xpens ive mod ules tor
prote sstonal applic ations.
These are of special int erest

(1) n. Lentz. OL 3 WR: Com;Ianl -Amplitudc
SSB-Advan ta~eous or Not ?

Inexpen sive, complete
receive and image­
processi ng systems
fo r ge ostationary and
orbit ing weather
sa te ll ites.
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Chokes for Contactless Tuning
of Waveguide Modules

~DL:':J ::.':ER~~(:;;_ :z- «i _ W,",-~''' ' d '

- t~-JR- -­
b~ Mr

by E. Schafer, DL 3 ER

Plungers are required for matching and
tuning waveg uide modules such as osc il ­
lators, detector probes, mixers etc. How­
ever. they are ditficult to co nstruct at
home due to the close tolerance s resulting
wh en using the rect angu lar waveguide
usually employed by radi o amateurs to­
gether with Ihe H1o-(fE10·)wave. Since the
currents of the H , ~-wave run verti call y In a
rectangular waveguide, it is not necessary
to r the plunger to have contac t to the nar­
row side of the waveguide; however, it is
difficult eno ugh to make good contact
with the wider-side rt a co nllnuous vari­
ation is to be made without jumps.

It Is also difhcult to lix the tuning plunger
alter alignment. Soldering into place is not
adv isable, since a necessary realignment
alter changing a component wo uld ne t be
possible. Also lockin g with a sc rew is not
sui table, since thi s co uld damage the con­
teet surfaces.

sore er

Ag. 1; ~all view of the encee system

The descri bed co ntact-less choke system
avo ids many of these problems and can
be eas ily manufactu red.

Tnc author is at peesent using such a svete-u
on tne 24 GHI band fOllunil1flof e uon-osca­
tators, detectors, and mixers in rectunqutar
waveguides Iype WI~ 42 and WR :?8 ( I ) This
system has not been tt ied at 10 GHz, how­
ever. the rcsuns ohllJined at mo hinhflr Iro­
quencios soom 10 mdicatc thai it could be
equally suitatllo for such applications.

OPERATION

A Ihrc9-slaqe system 01 crokes is used ,
which are each iJ4 long . Figure 1 snows how
they are mounted ill the waveguide. Ttley re­
mind one 01coanar low-pass lihers wilh aner­
natln(l high und low impedance ~J4 secncns.
Tho metallic portions do not touch mo Inside
wall or 1110 waveq uide. A PTFE-collar (part 2
in Ffg .2) is provided behind the uu oe choke

t 2 3 ,

Fig . 2 ;
1 .. Chokes
2 .. PTfE supporl
3 Guide bu shing
4 Fixing sere....
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ample (Fig. 2iFig
width in Fig. 4 is
R 200 tWR 42 or

Fig. 4 : A system s h
co ll.ars with dimcosi
lar s are slotted as in
and 5 mm in diamet
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The whole choke system can be shortened by
providing PTF E-discs at the high-impcdanco
sections as shown in Figure 4. The velocity
teeter V (V - 1 v'i) is dependent on tne rela­
tive dielectric constant e. and will shorten the
overall length from 23 mm to 15 mm in our ex-

sections and is used as a support in conj unc­
tion with the threadinq in part 3.

1\ screw (part 4) is used to adjust and fi ~ the
plunger. Tho given dimensions (Figure 3) arc
suitable lot the 24 GHz ba nd whe n using a
R 320 (WR 28 or WG 22) wavequid a

By the way, the length of lhp. individual cho ke
sec tions is nol cr itical, and this system still
works well at 33 GH/.
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Finally, Figure 5 shows the dimensions 01 a
simuar choke system for waveguide type R
100 (WR 90 or WG 16) at 10.3 GHz. The
overall tength 01 the choke system can be
shortened Irom me 43 mm given in Figure 3 to
approximately 32 mm by USIng two PTFE·
supports. These discs should be 4.6 mm lOng
and 10.1 mm in diameter. A length of 2 mm
should be reduced 10 a diameter 01 -1 mm 10­
war ds l he threaded section aller lhe end 01
the last chol<e section.

CONSTRUCTION TIP S

A lathe shou ld be available for mam.llaC1uring
the parts g iven In F lQlUC 3. The 120" counter­
5ullk port ion 01part 3 is only provldt,..'<l to il S­
Si51assembly . This part is sou-sotceroo to IhA
end 01HIOwavoqotce. The hole 0110 mm dta­
meter (nominal) IS matched to me curer dia ·
meter of tno waveouioc so tha I it fits tigh tly
into part 3. When using different waveguides
limn n 320 (WR 28), me dimensions 01part 3
$hou ld be made correspondingly larger. In the
case 01the 10 GHz band (wav~ukle R 100) ,
this part can 00 provided wi1h a threaded ho­
le, and filled as a rectangular brass block into

the waveguide and fixed lnto place by solder- I),
ing or us ing a screw (no eiecmcal contact I)
Anyway, lhe adJustmerll 01 the choke system
IS very stable and smooth due to the second
support bearing provided by part 2. This is
especially true when the slotted PTF E-eollar
(part 2) fits tig htly III the waveguide. It ma y
even be depressed somewhat so maurere is
no play at all. Since lhe diame ler of the PTFE ­
COl lar is somewhat gre ate r than the chok e sy·
stem this ensures that no galvanICcontact is
made to the inside wall of the waveguide .

The surtace 01 Ihe choke system (part 1)
5hould be smoothened allO!" lath1fl!1us ing wet
ornery c loth (600) and 5ub5eqUrnli ly polished
with steerwoot at a speed 013000 r pill. Thrs
part wil l re fl liy be fi t its optim um II it is s ilver ­
prated: rub -on silver·plaling is suttclont.

REFE RENCES

(1) E. Schaler , DL 3 En:
Wa veguides !Of tho 24 GHz Band
VHF CO MM UNICATIONS 12,
Edition 3180 , pages 116-147

Tel 0 9133/655 (Tag und Nachl )

Low-Noise Masthead Amplifiers
for 144 MHz and 432 MHz
SMV 144 and SMV 432

Selective HIgh-Power Masthe ad Ampli fiers in Water­
proo f cast-aluminium case wi th mast brackets . Built­
in rc lay lOt" trarsmtt-receoe switchmg PTT Vl;:l co ­
axial cable using supplied RF/OC- splitl cr .
• Noise l igures : SVM 144 0.9 dB , typo

SVM 432 1.9 d B, typo
• Overall g.l in : SMV 144 15/20 dB, switchablo

SVM 432 15 dB

• fnsertion loss , transmit: typo 0 3 dB

• Maxtm um transmit power:
SVM 144: 800 W SSB . 400 CW/FM
SVM 432: 500 W sse. 250 CW /FM

• Operat ing voltage: 12 V via coax ial caoto

I

I~•

I
i•
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• Conn ec tions:
N-Conn cctors

• Dimensions:
125 x 80 I< 28 mm
(without brackets)

Further ceteus on request.

~ ~ ,.''1,;. • Further versions equipped with GaAs FET s available on request

A ,'J,~dechnik Terry D . amen - Jahnstr. 14 · Pcs ttach 80 · 0 -6 523 Baie rsdorf



A New Method of Mounting and Feeding
a Gunn Element Using a BNC-Connector

.'I
I
I
I
I
I
I
I
I

by K. sucncnrteder. DO 0 MQ

The following art icle is to describe a ne w
method of mounting th e active element in
a 10 GHz transceiver . The Gunn element i s
held with the aid of a fl ange BNe-con nec­
tor through which the oper ati ng p c-cur­
rent is also fed. This tech nology repre­
sents a simple , mech anical soluti on and
means that const ruct ion ca n be made
u sin g s imple tools - hand -drill , fret-saw,
and files - and using read ily available
part s (Fig ure t).

DIODE-MOUNT USING A
BNC-CONNECTOR

Fig ure 2 shows a dmwin!J of the complete
Ounn-osclflator: a cross section of trc diode
mount is gIVen in Figure 3

The Gunn-e'oment (7) is held at the centre 01
the wavcquido (5) with tile aid of the grub
screw (10), collar (6), and tho BNC·collnP.ctor
(1). Two brass plates (4) and (8) iUC ham- sot­
dercd to Ihe wavoquid e. so thill this is strenq­
thencd enough to accept the grub screw . and
the mountlnQscrews (2). Four threads are cut
in pla te (4) lo r mounting the BNC-flangc con ­
nccto r. and Ihis must be done before scree­
ring

Since trc grub screw possesses a hardened
cutnnq edqe , it is necessary for it 10 be son­
ened firstly. using some form of flame (crqa­
reno liqhter is sumocnt !I. It is possible alter
this, for a halo to be drilled at til e cent re 10 ac­
ccp t the pin 01 tho Gunn diode. The lubular
piece (6) con be soft-soldered diroctly to the
BNC-connector.

I
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Fig . 1: Gunn-osciUator using a BNC-conneclor fOT mounting and teedin g the e unn-etemont



fig. J : crees-sccucn showing fhe new lype
01 diode mount
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COMPONENTS (Figures 2 and 3)

BY-PASSING THE GUNN OSCILLATOR

All e con-oscmators must IJo by-passe d lor
fraqucncins tower than the opomt ir l~ treq uen­
cy in order 10 avoid parusiuc cscuauon. This
IS made at the DC-voltage line . v etoes 01 10
and 100 of Ilrc usually used The author
found that a vejuc of 3.3 nF WAS suncem.
This jew capootancc value ensures that the
higher modulation eoc oeoctes aro 001limited .

S lOW there are no ocseomuos for mounnnq
this capacitor WIthin me descnbed osc illa lor , ll
was mounted in a rifjh l -Ilngle BNC-connector,
IlS shown in Fi gure 4. This means mat the by­
pass capacitor is ve ry close 10tne Gunn-ele­
mont, and tha t the lnterconn ecnonto the mo­
dulator and power supply can bo made in a
coaxial manner.

( 1) 50 U BNG-flange connector
type UG·290 AJU

(2) CVlinder-headed screw. brass,
M2 5 x 6mm

( 3) Washer M 2.5; outer diameter s.nmm:
0.5 mlll ihick.

(4) Brass plate 4 mm thick; same Width
as wavcg uid o; length us required by
the cons truction

( 5) w evccoioe A 100 (WG-16)

(0) Brass lube , ourcr otameter 3.0 mm­
inner diameter 1.7 mm: Lenqth appr .
5 mm Available at moOcl shops

(7) Gunn clement. e.g. type DGB 6844 A
(15 mW). available from ee
Publishers

( 8) Bruss pla te, <1 mm thick, dimen sions
according to conslruction

(9) Hcxlagonat nul M" (brass)

(10) Grub screw with slol lor screwonvor.
Ilnd cuthng edgeM 4 XIOmm

•

/ "' - .•
'i/- '

- ' / .,- - ,

Fig. 4: Tho Gunn-osci llator is by-passed 10
preven t paras itic osCill ation using a ca pacitor
In the BNC-connoctor.

~~*~" '§ ' ­
~rf~~,~F 4
1L, ., :, ., .
~~

Fig_2: The comple te Gun l'lo05Cilla lor
described by Ihe author



Part 8: The Control Module for the CRT

A sawtooih Voltage for mex-ceuccnon01
HIE! eh..x troruc beam

The drive signal lor conirolling the relay
01tile film transport motor.

A sawtooth voltage tor the v -co ftectio n 01
the clecuomc beam

A brightness signal lor me beam wilh
blanking during the fly-back 01the ooam.
as we ll as blanking lor Ihe uowantec
channel in the case 01TIROs/NO AA
tran smissions

8.1. Design Consider ati on s

8. PC·BOARD DC 3 NT 009

The deflection voltages for the picture tube
should exhibit the same amplitude for all pos­
sible image speeds (see Parl 4, Table 1), so
that Ihe dimens ions of Iho image are equal.
Furthermore. Ihe x-oenecucn vottaqe (line)
should be able 10 quickly tollow the wow-and ­
flutter 01 the tape recorclcf In !he pl ayback
mode.

•

This rnodute is accomroodateo on the system
bo..ard DC 3 NT 0 12 and is driven by tho va­
rious previously pub lished modUles. The 10110­
wing signals arc generated in tOO module :

•
•

•

by R. Tellert , DC 3 NT

A tew rotos tiro to be brought 10 refresh your
memory: The rmaqe is made in real tunc on
the screen of a medium-sized TV-lube at tI

maximum or four lines per second. This unil is
constructed !>Othil l lhe picture lube laces up­
wa.os, anri IS accommodated In a large,
wooden case. which includes Ihe EHT'poWOf
supply. as wen as the output amplifiers lor tho
X, Y. and Z·Slgnals . The camera is mounted
at the correct distance above Ihe picture tcoe
USing a ligh t·proal adapter (wood en case}
Any camera can bo usee from a mstant pola­
roid camera. up to a high-qualify large plano
film ca mera. II a series of images is to bo ta­
ken aotornetceuv.cno will require a motorized
Camera. 0 1course, if is also poss ible to build
your own camera. as was done by the author.
The eictromc circuitry, anyway, already pro­
vides crcu'ts for controllin g the lilm transport
motor. as well as for detemunmq the end of
the film, and lor selecting a procle term ined
number of images.

Part 7 of this arti cle desc ribed the elec tro­
mec hanica l FAX-machine. which is now 10
be tonowee by Part 8 th ai is to d escribe
tho electronic ci rcuit ry for th e CAT. PC­
bo ard DC 3 NT 009 is also to be de scribed
in this description. and represent s the lasl
boa rd 01 the system. This mod ule genera­
les the co ntro l signals l or the CRT and for
the fil m tr ansport m ot or of the ca me ra.

' I A System for Reception and Display
1 of METEOSAT Images
I
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Fig. 67:
FormllUon of tlw
Image lind sawtooth
voltages tor
deflection

Fig. 70: The tinal combinat ion of digits l
a nd Integrator cirtull

I
I

The speed switching is already conraned in I
the frame pulses. which mean s that 720 pul­
ses appear per line lor each speed. In orde r to
obtain the sawtootn voltage for the x-denect- I
ion. it is neces sary 10divido the fram e pulses
in some manner by 720 , and by --'--- 720 I( 900
in the case 01the v-oenocnoo (with 900 lines I
per image).

Since the wow-arc -nutter 01 the tape are cor­
rectcd already in the frame pulses. the X and I
Y-sawtootn voltages can be generated in the
circuit given in Figu re 68

ThiS represen ts a clear digital concept and it I
will fulfill. uteorotcany, all demands. The
weak point in reali/ing this in practice is in the I
d~,itaJ-analog converters Even when USing
expen sive 10 Bit·DtA -convcrl ers , the Bit ·
jumps are not always Identica l. This leads to
lines being gcneril lod in Ihe Image: Dark hnes I
where the beam makes too large a Jump, and
bright lines where the beam is deflected less I
lhan requ ired. One must assume that a bit
co rresponds approximately to an imaqu polO!,
Willi hall H Olt erro r orme D/A-convertN . the
exposu re lime lor uus imago point would be I
50 % more Of less - <'100 this difference will
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Fig_68: Digital g@n...auon ot the d@Uecl ion
vollages Irom Ihe " ~me pulses

Figure 67 shows how an image is built up
schematically. It is assumed mat an image
compnses 900 lines This means 900 saw­
tooth peaks arc provided in thE'! x-oirecuon.
and one sawtooth in v -orccucn . These two
different sawtooth voltages are generated
from the so-ca lled t-ame pulses supplied by
module DC 3 NT 008, (Part 4 of 'his series oj
amcrcej. and trus is the main task of modu le
DC 3 NT 009.

Fig, 69: The x and Y-vollaglls can also be
generated using integralOfS
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Fig. 71:
EXlract o t a
sawtooth voltage
attwo different
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be clearly vis ible. since the blackening of tbc
111m is the prod uct 01 inlcn51ly and time.

The integrator principle shown in Figure 69
avoid s this diS<ldvi'lnlug fl ; its ou tput voltaq e
slope (~ speed o f the beam) is only oepco­
dent on the charging current aild on the caua­
cnenco of the inlograting capacito r. On e do­
mand is still not solved when using this sv­
stem, and this is tho demand 01having the
same im<lgc omcnsons at all soeccs. ano
me comcensauon 01 wow-auc-ncner fluct uat­
ion s when procosse'q a Iape-recordod signal

A combination of the two methods is qivon In
Fig ure 70 , This sansuos il ll demands and is
used in Ihe described mocutc . The oocrenon
is shown in Figure 71

This Figure shows a sma ll ex trac t 01 the X or
y -sa wrooth voltage . and lor II speoo 01240 li­
nes per minute in the hrsl ha ll 01the Irnaqe.
and 120 lines per minute in the second ha lf. A
monollop is stanoo with ouch framo pulse
(tho lowest line of the image); X or v -vclta qos
<Ire only inteqratod during Iho delay of the
mcnouop. Eacn frame pulsa tborct oro inc rea­
ses the X-oulput voltag e by 1/720. or tho Y­
output vo"a90 by ln 20 x number o f lines , In
the case of slower speeds than 240 lines per
min . il is only the pauses be tween the frame
pul ses that are made longor.

8.2. Circuit Det ails

A counter type 4040 (I 1 In Fig .72) counts the
frame pu lses and rese ts tho x-oteqr ator 18a

( l i4 LM 324) after rOCOlvlng 720 pul ses . This
is maintained unl il the cournor state is 15.
whldl serves as uio Ily -back fOt' th e beam .
The beam remains btack durirlg lhis period,

'rt us resct runcnon is made by fllpllop 12a : it is
reset at II couruor state of 000 . and at 016
This measu re also ensures that a strutter is
not requ ired in the camera. since when no
ImAge rs being wntten, counter I 1 and tncs
also flip/lop I 2a arc in a connouous reset co­
smon. ana the picture tube will be dark. Inlur­
maton <IS to whether an Image IS 10 be re­
cor ded Or not, is stereo in flipf lop I sa. This Ie
possesses a start input. and lour stop-inputs
(I 4b ) or equal pnontv.

Noqanve log iC is used hero . which means that
• the quiescent stale ot me inputs is I U: ; Ihey

arc activated at 0 V (ground).

Fhpflop I sa controls the followi ng sturcuoos:

Reset 01 I 1 and I 211.

Reset 01 v-mtcqrators
LED _Mon _ (imago reco-dnq activo!

Film transpor t alter recordng

Disable 01 manual f,lm transport
during Image

Five stop -conditions exist fOr the flip flop I Sa:

Sw itch-on rese t

External slop (connector stnp. pi n 11)

Film transport runn ing

Film eno-uoncc (F E.) set

Y' JIl:egralor has reac hed C'lO 01 image.



Fig. 72: The compiole circult diagram 01 modlile DC 3 NT 009
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By tho way , the wh ole o f the described carne­
ra co ntro l is made in negative log ic, since a ll
inpul signals are made with the aid o f switch­
es or push buttons that make contac t to
ground.

The moootlcp 13b must, o f course , run some­
what lon ger than the I ilm transport time. The
lime de lay 01the monc flop CRn bo generously
d ime nsioned , since II only runs over its lull pe­
riod in the case of the last picture.

Thr oe d ilt eront vouacos are requ ired in the
analog portion 01the circuit that arc obta inod
using a voltage divider Irom me only coerar­
ing vonage av ailab le 01 15 V, (4k3l3k3l2k2f
411:7) ThiS results In:

FurthermQl'c. a pushbutt on ccotact e required
on the front panel orire unit thai also i rene­
ports thc film by one Image lor each depres­
sion. Th is is required to bring the start 0( the
111m to the coned posnoo after Inserting a
new him .

The video sign al is ampl ified in t Be. The posi­
tive or negative vide o signal is fed from pin 28
via a resistor and a RC-li nk 10 a summing
pont . The brightness potenlinrnc ter is also
connected here via a 100 kiJ resisto r on the
syste m board.

Tho cont rast control is cconecioc be twee n
the summing point and output pin 29: this
contro l dete rm ines the gain 011ac. It is Iimilod
externally us ing a 15 kn resistor , whic h
should be taken into cons ideration du nng the
wiring, since the inlegrated circu it cou ld beco­
me oetecnve if a setting 01zero contrast wore
selected.

The Y-intl.'g raIOf (..Vertica l..) must be oes­
gned lor a relatively long Integrill on time of
approximately ?DO 10 400 soccocs. In order to
ensure that no expensive and large p lastiC loil
capacitors of more lhan 10 !iF most be used,
a Yl.'fY low charge ctJHenl was selected. Th is
is tnc reason for the use 01an operationa l am­
plifier wilh field-effect input. The type LF 357
used is a newdevecprrent. tor tboso roeoors
haVIIlg a 800 7 available, tt us can also be
used. All other operationa l amplifiers were
combined using a previously used tM 324 .

The consl<tllt-currenl sources associated to
each in l ogralor <trC only resistors in our case :
the current is constant because ire VQltage
drop across them is constant nonon·t1lVl.'f1­
ed inpu ts ol lhe integratOfs have a retererco
po leo tial of I 5 V, as long as they arc not sa ­
turated .

+ 10.55 V for the nnaqe-ero comparator
(18b)

+ 7. 1 Vas oper ating po int 01 th e video
signal amplili er I 8e

+ 5 V lo r the two inteq rato-s (I 7 tor Y and
I 8a lOf X).

The output voltage is equal to lhe inpu l von­
age (+ 5 V) in tile rese t states of the integra·
to rs. It will inc rease 10 + 10 V at me end otmo
slope . Th is end ot the slope is determined by
the charge curren!. whIChcan be set toe the X·
deflection using tnmmer potentiometer P 1. In
me case of the v-ocneceo n. the end 01 lhe
slope can be se t USIng P 2 lor an index ut co­
operation of 288. and WIth P 3 al 576.

But. how can one dPtennine !he cod of the
film ? 01 cou rse , II is known tha t lhe film is
fixed at the end of tOO rou. A monollop and
flip -llop a rc se t .n Ol'def to ca rry out film trans­
port. The 101m na nspon motor IS s tarted wi lh
the aid of the mono!lop 13b If the rilm can be
transported, thu previously mentioned contact
on i re camer a will reset both the monoOop
and the nipflOp(ISb) , II, on uc oI:her hand. the
film has ended, no pulse will come from the
coni act. and the motor will run as a snot-cr­
CUIt. This condition is limi ted in time due to lhe
delay of the monotIop 13b All er the delay . thP
motor will be swrtched off, nowover. i ro flip­
nap »Fi lm End .. will remain set 'r t ns ensures
tna t 110 fu rther exposure can be m eoo due 10
a tcrcod stop via 14b, The 111m end flipflop can
be reset us ing swilch -rum End 011.. v ia pin
13 of the connoclor strip .

~ 1 The control of the film transport motor also
be longs 10 lha log ic part of module DC3 NT

I 009. An operating voltage 017 V was qene tat­
ed for driving the motor of a 35 mm camera.
The moto r also operates A contact, which will

I close when lhe film has been transported to
the value of 009 linage.
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Fig. 73: PC·board DC 3 NT 009 Is only single-coll l l!d - Ho_ ,,« 17 wire br idges will be required

•



Fig. 74: The photograph of the author 's pro totype sho ws th e wire bridges,
and the 10 ~,F Integratlng cepec.tcr
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8.3. Component s

11: 4040
12: 400 1
13: 4528
14: 408 2
I S: 40 11
16: 406 6
17: IF 357 H (Siemens)
18: LM324

1 NPN-AF transistor Be 413. Be 238
or similar

8 silicon diodes 1 N 4151, 1 N 4148
or simila r

1 relay SOS - type DR 12 V

1 connector strip. at -core.
(DIN 41617/Si emensj

Trimmer potentiomete r with a spacing of
10/5 mm: 2 x 10 k~l ' x 1 MQ

Plastic loil capaci tors with a spacin g
of 7 .5 mm : 1 x 1n5, 1 x 2n2, 1 x 15nF,
1 x 22nF. 4 x 0 f, l

1 plastic fall capacitor 10 ~IF/63 V, lor a
spacing of 27.5 mm

Tantalu m otectrcvucs. drop type:
, x 4u7/25 V, 2 x 10 !IFi 25 V

1 alu-elcctrotytic. round. spacing 5 mm :
100 \IF/25 V

All resetors: carbon type. lor 10 mm spacing

Construc l ion Details

Module DC3N T 009 is buill up on a Europa­
srzo board as the other pluq-in modules. Fig.
73 shows the component locations on this
160 mm x 100 mm Pc -boaro. It is only single­
coaled to keep the costs as low as poss ible:
however. this means that several wire bridges
must be made. A lotal of 17 pieces are requir­
ed, and these can be soon in the comp onent
plan. and also in the photograph of the proto­
type given in Figu re 74. The only bridge that
is longer, and which must be insulated, is the
interconnec tion bel ween points a and b.
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Fig. 75: Thi s d iagram shows the necessary interconnect ions between th e system board
and the co ntrol eie meete requi red due 10 the add iti on of DC 3 NT 009

The 10 pF prasnc foil capacitor cannot be
mo unted perpend icular to the board. but must
be placed horizontally on the board using
double-adhesive tape. and connected using
solder pins 10 the conductor lanes.

TIle final amplitude 01tho X-sawtooth vonaqo
can be adjusted with the aid of an osc illosco­
pe to +10 V; trimmer potentiometer P 1 is
provided for this purpos e, and a speed 01240
lines per minute should be selected .

8.5. Connection and Alignment

PC-board DC3 NTOO9 is plugged into tho re­
quired posi tion on the system board, which
makes most of the interconnectio ns to the
other modules. The additional wire connect ­
ions that must be made, arc given in Fig. 75.
These connections are mainly to the contro ls.

The only alignments that must be made, are
tho maximum amplitudes of the sawtooth vo lt­
age (end of stope) . The start of the slope need
not be aligned ,

The v-lnteq rator is some what more diffic ult to
align: A digital voltmeter is connected to the
v-output and the time is then slopped in
whic h mo sawtoom vouace increases by 1 V,
With an index of cooperat ion of 288, this
should correspond to 45 seconds. and 90 se­
conds in the case of 576. At an index of co"
operation of 288, P 2 shou ld be ecjesrco.and
P 3 in the case of 576 .

Th is completes the description of this module,
and the only part thfll must still be described
are the picture tube With its output ampli fiers,
and EHT vol tage genorator.



A Simple Method of Switching the
Direction of Circular-Polarized Antennas

In me case of crossed Vagi antennas with a
U4 spacing betwccndipoles such as the
8 XY 170 cm and 12 XY 170 em, the length of
line 1 and 2 should be both /12 and not pos­
sess a phase difference of IJ4
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by T. Bitten, OJ 0 eo f G 3 J VQ

Several methods have been descri bed lor
switching and select ing the required pola­
risatio n in conjunct ion with c rossed Vagi
antennas . These have been somewhat
complicated and therefore somewhat diff i­
curt 10 co nstruct. Also they were only des­
cr ibed tor use with 2 m antennas d ue to
the problem of velocit y-factor f lu ctuat ions
along the two separate feede rs that were
required .

Since many operators 01crossed Vagi anton ­
nas arc m8inly operating via satellites, they
often only need 10 switch between ciockwrso
and anticlockwise circular polarisation . For
this reason, the author has designed a simple
swilching melhod that can be remote coouor­
led from the station

Due to the lIuctuations of the velocily tactor, it
is important that the feeder lengths between
matching transformer and antenna arc as
short as poss ible. The author recommends an
electrical length of )J2 lor line 1. and 3/4 I. for
line two A }J2 delay line is to be found in line
2 which shifts the delay in t'us line from )J4 to
f..3I4. lhus switching the direction of polaris­
ato n from clockwise (r nrect) to anticlockwise
(via delay line).

The only components that are required in ad­
r ntion to the coax ial cab le is a relay with snort
contacts, and a malching franstormer as al­
tered by UKW·TECHNIK. The connection de­
tails are especially lor the popular JAYBEAM
range 01crossed Vagi antennas, but can be
mod ified for other simila r antennas after ta­
king the spacing between dipoles, and the
phas ing of the actual dipoles them sotves into
consideration.

Li ne 1
)./ 2 x VF

Line 2
3/4)., xVF

DJ " 8 0

o,-~)

cocx !c I



A Microcomputer for Amateur Radio
Applications

Part 6: Power Supply and
Rotator Interface

by W. Kur z, OK 2 RY

I'

This art ic le is to describe the power supp­
ly lor the microco mputer , and an interl ace
for driv ing a rot ator . The latt er has the task
of feeding the calculated data vi a a port to
th e digi t al rot ator contro l system OK1OF
038-04 1.

Before commcncinq the description , a short
note regarding Ihe previously described
boards: In the case of board DK2 RY 004 . and
DK2RY 005, a bidirectiona l bus driver was
used (SN74 LS245j, This driver was provided
to ensure that a breakdown of the datil COtlld
not occur. Subsequent ly. it WASfound that this
meast.re was not necessary. since the Ieonly

required a few IIA in its ron-acnvc slate. This
means (hat a bridge can be made within the
connection pins of (he SN 7<l lS 245, and this
Ie can be deleted.

6.1. The Power Supply

The powe r supply provides the following volt­
ages: I S V f 5 A,-5 V / O.5 A, I 12 V /O.5 A,
and - 12 V I 0.5 A Two C-eore transformers
wilh center-tap are used. Due 10 their large
volume and weighl, thes e are not accommo­
dated on the r c -toarc. bul me mounted Sf!­
paratelv in Ihe case

DK 2 RY
007

I--

" I~

b )Co

","
e Hi

l 't,
t I~

Fig . 41: I
" ~

The power

"
supply o f the

"m icroc omputer

~
provid es fo ur
diff erent

"'
voltagos;
the comp onents z

51 sh ow n with in 0,
the dashed

~,;, noes IIr. nol
mounted on
the sc-ecerc
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As can bo seen in Figure 41, Ihe AC-voltages
are rectified using two rectifiers. and are then
filtered . The resulting DC-voltages are stabil ­
ized in tho integrated vo ltage stabilizers 11 to

f ig . 42:
PC-board
OK 2RY OO1
lor the
power
supply
can also
be coo­
nec led to
the bus

I 4 and are fed to the bus. Bypass c apacitors
are soldered into place directly al the con­
nection points of the voltage stabili zers to
suppress any tendency to oscillation.



Fig. 43: This circuit represents th~ interconnection bi!tween the microcomputer
and the digital rotator control described by OK 1 OF

The 5 A fixed-voltage stabilizer type 78 H 05
manulacl ured by Fairchild Is used lor gener­
ating the stabil ized operating voltage 01 + 5V;
all other voltage stabil izers are 1 A-types .
These fixed-voltage stabilizers are mounted
on a heal-sink on the outside of the case.

6.2. Const ructIon of th e Power Supply

The power supply (DK2 RY 007) is built up on
a 101.6mmx160 mm smqrc-coatec Pc -boarc
as shown in Fig ure 42. The fixed-voltage sta­
bilizers are screwed into place on a heal -sink
and connected 10 the power supply board. It is

Connecijon Voltage
strip

d2 i 12V
b 2 Ground
z 2 I- 5 V
2 4 5 V

b 26 - 12 V

Table I :
Operating voltages on the connector strip

important that the negative voltage stabilizers
(LM 320-5K, and LM 320-12K) must be
mou nted in an insulated manner, whereas the
positi ve stabilize rs (78 H OS, LM 309K) are
not insulated on Ihe heal -sink.

A single-po le pushbutton switch is connected
10 the " reset" connections. This allows the
whole computer system 10 be reset 10 zero.
After p lacing all components inlo position and
connec ling all stabihzers.it should be chocked
10see whether Hie correct vcns ncs are avail­
able at the correct positions (see Tabl e 1). If
this is Ihe case, II is pos!>ible tor the power­
supply board toteptacco into on e of the strip­
comecto rs on H1C bus-board (DK2nV 002).

6.2.1. Components

C 1 - C6: Eleclrolyl lc2200 1lFI16V
C 7, C 8 : Electrolytic 1000 \IF/40 V
C 9 - C 12: Tantalum electro lytic 47 [iF/25 V

I 1: 78 H 05 (FaifChild)
12: l M320-K 5 (Fairchild)
13: l M340-K 12 (Fairchild)
11: LM 320-K 12 [Fairchitd}

5 1
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6.3. The Rolato r Inte rface

As WAS previously men tioned . the rotator in­
terl ace passes the calculated da ta 10 th e digi­
I ll i rotato r control. In principle, it would be pos­
s ible for the dig ital rotato r controlto be directly
connecte d 10 the throe ports of the 8255 on
board DK 2RV 005. The author has, however,
not done this in order to allow the interface to
be used in conjunction with other microcom­
puters such as inc PET 2001. Since meso
computers often only have one addressable
por t, the interface was degigned so that it can
be driven from one sing le port.

I\s is known, the anqufnr values will have a
word width of mo re tnan 8 [31\ since they are
required in BCD·code. For this reason. three
latches type S N 74 l S 373 are provided in the
rotalor interface with which the calculated
ang les are stored (Fig ure 43) , Since the data
is multiplexed, a further memory will be re­
quired into which the address of each latch is
given into which it is to be written. A 4 Bit D­
flipflop, type:SN 74 LS 75 (I 7) is used as me­
mory . It is only possible to write into this flip­
noo when the four highesl-valency bits of the
data word arc at Htever. For this reaso n. they
me interconnected via Ihe Nand-gate 01 I 2.
Circuit I 2 posse sses lwo Na nd-Schmitt trig­
gers with four ports each. Tho first is used as
a normal Nand-gat e. A riC-link diffo rentiates
tho output signal, and passes it to the secon d
Nand-Schmitt trig ger . Thi s generates a
square-wave pulse wilh a dura tion ot approxi­
mate ly t LlS. During this period. it is possible
10 wnte into the D-fIipl lop.

Tho output signa l 0 2 (WR ITE STROBE) of
th e D-fiipflop is a lso cmerenuateo and passed
to a Schmitt trigger, Th is form s a pulse of ap­
proximately 30 us dur ation which is then fed
to E 2 and E 1 of the S N 74 lS t 38 (15). Cir­
cuit I S is therefore only act ive du ring this pe­
riod , and it is only possible curmq this period

Tab le 2: State 01 the (:on ditional bits
and the resulting ef1oc;ts

HCXiJdecif'l <l1 va i.e at Effect
D 0 - 0 7 olthe B255

Not used
tonoro write-ord er

Wr te Into I 1
Outputs mq-i-impodar-ce

WrI1e into 12
Outputs h.qh-enpcdance

WnlCln:ol3
Oi.touts hign-Imoedaoce

Not t.sec
Outputs h'qh-impeda-rce

Ignore wrne-oro er
Outputs hgh-,mpeda'lce

F F H

F 7 H
F Q H F 3H

F C H

FE H

F D H

F8 H - F B H

F 4 H wrnc 1'10 11
Outpces active

F 5 H W',:e into I 2
Outputsactive

F 6 H wn-emtota
OulpL.ts actwc

E F H · 0 0 H Data vatcestoe
SN 74 LS 373

to write into cn e ot the three latches (1 1 to 13),
The addr ess 01the inoviooauatch to be usee
is contained in the two lower-valency bits of
I 7. Bit 3 of the I 7 provioes tl-e In rcrmation
whe ther the rotator interface is to be cnven
from the com puter, or from the codinq swe­
cbcs.

Output 0 3 of I 7 drive !> trans istor T 1. It this
output is at t-rover. this will mean that the
transisto r is blocked.and thatReed-re lay Rel l
w ill be in its rest POSition , It is nowpossrmo tor
the antenna direc tion to be selected using the
coding switches. If. on eeoni er hand, output
03 is at Hdev el, T t w ill concuc: and energ ize
Rel1 In this case.the computer will oetennlrc
the antenna direction.

The output slqnars Of I 3 are inverted and lee
to the Strobe-input of the three latches.
whereas output 0 3 01the SN 74lS 75 ect.va­
tos the output amplifier of me latches via an
inve rter. or pisces them ill a hig'l- im pcdnm:e
state (tristate).

The states eire summar ized in Table 2:

551C 1220 (Siemens) or similar
1 N 400 1 or similar 1 A-rect ifier

48-p in connector stri p
C 74334-A80-A60

Transformer 2 )( 7.5 V!3.5 A
type TR 65-75
Translorme r 2 )( 15 ViD6 A
type TR 55-15

D 1, 0 2 :
0 3 - 08:

51 :

Tr 1:

Tr 2:

"mN

'I
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For those reaoers using other microcomputer
systems. it should be noted that the drive of
the rota tor interface is made in a Z·Diglt BCD·
code . This means that 2 BCD-digits are pro­
vided in an a-Brt wide data word.

The following. simplified diagram together \).,
wIth program can be used as a base of a pro­
gram lor driving tne rotator Interface with a dll­
tc rent computer than described here.

LD !"L, ~ 130
LO OC. OJF 4
LOA. 00
ClUf F 8

LOAD THE
FIRSI I ATCH NL)(OYT
ADDRCSS

OUTPUT TO
SI\ 74 LS 1~

I

LOAD THE
O"T" VALUE

OUTPUT TO
THE LATCH

,

I w= I w.'
I

CANCEL or
THE WFllTE

onDER

~
_0 INCREASE OF

EN[l(O THE ADDRESSES

vee
RETURN
TO MAIN

""OG.....

( LDA, C

ocr L 8

LOA (IlL)

""'" I>CCOC. De
cce c
JNl WAl T

""",'C

LOA, C
ANn f 3
OUT E ~

INC HL
»c c
IX'" ,
IN.l NEXB'l'TE

Progr8m diagram
for the drive of the
rol81or .I'\le rface
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Fig. 44 : ec-ece-e OK :;' RV 008 lor the ro tator interlac e

SN 71 lS 11 (TI)
SN 74 LS 138 (TI)
SN 74 LS 13 (TI)
SN 74 LS 75 (Ti)

31-pin connector strip
C 42334-A55-M 08 (Siemen s}

n eed-relay ASD 5 (Natonat)

Dll -connector te-ce.
C 42334-A380-A16 (Siemens)

DK 2 RY
CO R

6.6. Connecti on of an Alpha-Numerical
Keyboa rd

Rell .

Analpha-numerical keyboard is none be des­
cribed here, since these are available mox­
pensively on the market. For this reason, the
author is only to describe the connection 01
such a keyboard.

III :
I !J:
16:
17:

5 1:

Ino·

.,,' ...- .•..

o ·
,~ .. '

e".
':> 0 ,-

•
:l '<'l

•a

6.5. Components for tho Rota tor Interface

11 - 13: SN 74 l S 373 (Ti)

6.4. Con st ru ction o f th e Rot ator tntertace

Tho rotator euortaco DK2RY 008 is accom­
rnocatoc on a toummxt oc mmler co.oouota­
coaled PC-board With through-cootaci s (Fig .
44). Tho comp leted board (Figure 45) is pllJ(.J ­
ged into the digital rotator control using a 31­
p in connec tor strip. The mtorconnecnon to the
computer is made with the aid of a 16-pin Oil ·
connector and a uat-cabte . The other end is
also provided with a Dll.-pluq and connected
10 p 3 of tho inpul-oulpul unil DK2RY 005
(sue Figu re 46). The data connections on the
connector strip are conoecteo to the corres ­
ponding conn ections 01HlO rotato r contro l via
cables (Tab lo 3).

I
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Fig. 45: lho retetor Interface 15 plogged Inlo the .olalor (:onlrol as described by OK 1 OF

I).

Fla t- ,.-.ablll'

\\

II n '" rn "I I i,
OK 2RY V l1J-U ~ 0coe

\ o ~ N

'"

DK 2RY
I I / 005

K~yboord

Lj - - - - - - - -----+

Fig. 46 :
Two Ilal -<:ablcs
are provided in
aeemon to
til e bus
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C<H"h""''''''~ t' 1 AV - S
OK2 RV OO~ 2376

-12V 2 18
. 5Y 5 1
GND 6 17

ASTB e I 'J "At "A6 15 9
A5 • Ic
44 J7 II
43 11 11
A2 11 J7
AI n "A. 9 15

ccroecnon Descnpbon Connected to
Strip OK1QF038 pin

1 ~ 5 V input 14
2 G<OOOd 29
3 Outpul m lay jnsteao ct S 1

•
5 BCDIlO tI,,, ,.
6 BCD 40 Hor, 11
7 BCD 20 "~. 1., BCD 10 Ho<. 20

• BCD S Hor. 23,. BCD 4 Ho<. 24
11 BCD 2 Ho< 25
12 BCD 1 Ho<. 26

" BCD 100 Ho<. 7
16 BCD 200 Ho< 6,. BCD -oo Ho<. 5
20 BCD 900 Ho<. •I. BCD l ven. 26
15 BCD 2 Vert . 25
14 BCD ' V'" 24
13 BCD 6 V"". 23
21 BCD 100 V"" 7
22 BCD 200 V"" s
23 BCD-oo V",,- 5
24 ACD 900 V"'. •
2> BCD ao ven. ,.
26 BCD 40 V"'. 11
27 BCD 20 V"". I.
26 SC 01 0 V,." 2.

TAb le 3:
Conncc lions on lhe in lledac&-board lor
d ig ital fol alOl'" c ontrol.
(Vert. - Vwtlca l rotator contr~ ;

Hor. .. Horl l Ofllal ro lalor eeo nen

' I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~I•
~I
"II
~I'> Fig. 41; Coonection 01 a keyboard encode r
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The operating voltages required for the oper­
ation of such a keyboard can be taken from
connecto r P 1 on the input-outpul unil. The
keyboard is connected using a 16 -pin OIL·
connector and hat-cable. It is important that
the outputs of the keyboard coincide with
those of the port , in othel' eoros. that the least
sign ifICant bit is at A 0 of the port, the next
at A r. eno so oo to As.

input A 7 of the port can be coonectec to a
strobe, or grounded. An example is shown in
Figure 47, which shows the ccooecrco of a
eevccaro-crccoer type AY 5-2376.

It is also important that the s trobe output of
the keyboard goes from H 10 l when a key is
suppressed ; (il may be necessary 10 invert
the strobe). Since the inputting of da ta and
orders is made With the aid of an inlerrupl roc­
tine, and tt e Interrupt is reqcesioc using the
posnve slope 01 the strobe-Signal, the ind icat ·
ion of the eote-ec value w ig appear atter te­
IBasing the key, and not on dopres!';ing it as is
usually the case..

The author recommends that me required
OIL-coonectors used tor the interconnection
With uet-cetaes ere ordered from Siemens.
Tho lollowing table gives a Iisl ol tM order
numbers:

Oll-eonnector, 16-pin C 42334·A390·AI6
l ocking spfing C 42334-A39Q-C116
A al-eab le con nector C 42334·A368 ·A16
Flat-cable V 45587·A161-A10
Coding bo lt C42334·A390·C2

(Packg, ucns: 50 ocs.j
Cable bracket C 42334·A368-G5

These plugs and sockets can be coded and
arc therefore non-exchanqeable.

FURTHER PUBLICATIONS

The next part 01 this article is 10 describe Ihe
TV-interface and represents the last ar ncic of
this series. The task 01 tho TV-interface Is 10
display alpha-numer ical signs (questo ns
from the computer to tho user , or the inputted
values , data, and orders) on a conventional
TV-receive r.
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MATERIAL PR ICE LIST OF EQUIPMENT
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Ed .2/198 1

OM 25.­
OM 119.-

OM 169.-

DM 49,­

OM Hi. ­

OM 260.-

Ed.211981

IJM 11.­
OM 85 . -

DM 35,-

DM 1!.>5.-

Ed .211981

OM 26.­
IJM 19 -

OM 147._

DM 345.-

OM 41.50
OM 99.-

Ed.2119 Bl

OM 20.­
OM 35.-

OJ 4 LB 008

o.r 4 LB 008

LINEAR AMPLIFIER FOR 1250 and 1296 MHz

OJ 4 LU 008 doubre-coatort. ctcnec one sloe, undrilled .
without plan
1 BFQ 68.1 BO 431. 1 Z·diodf.', s cooos

3 pI.tnm mer:!. a tooottuucnps.. 1 tantalum and
t alu.elm:1rolylic. 3 101flle bead s. t lrimmer pnt..
" resistors, 1 melal C<lS0. 2 BNC nangc COI1 11. ,
1 hcalslI1k

complete wilh abo ve part s

SEn ABLE UP,DOWN FREQUENCY CO UNTER

DK 1 OF 044 double-coated . Ihru contacts

OK 1 OF 045 double- coaled. lhru contacts
OK 1 OF 044i45 1 ICM rl17. ' ICM 7201, b low-power Scholl ky

TTLs , 1 CMOS· IC,!) Ut lF· trnnslstors, 1on.
MOSI ET. 10 swilchir.q ditx!flS. 6 dlgtl,, 1readout s

OK , OF 044145 ' mlnialurc ternte choke. 1plastic rQil tr;mmt.'r.
tacer.ceos.• 1 pt cao , 2tanlalum electrolytiC'S.
2 alu.c loctrolytll:s , ;>4 rer.lccetlhrough caps..
38 cartoo re sistors. t metercase

!).242AAMHz HC· t8/ U

OK 1 OF 044.'45 complete with above part s

WEATHER SATELLITE SYSTEM I TV·MONITOR DRIVE

DC 3 NT 009 single~alod. undnllcd with plan
DC 3 NT 009 2 linear and 6 CMOS ICs , 1 trans istor . 8 diodes

DC 3 NT 009 1 special rolay, 1 conn. strip (31 pin). 3 trimmer
pots.. 21 carbon resisters, 9 pl.csps ., 3 tantalu m
ca ps. , t alumenum electrol ytic

DC 3 NT 009 complete wi th above pa rts

LOW·NOISE VHF OSCILLATO R WIT H DIODE l UNING,
DIGITAL LOCKING AND READOUT

OJ 7 VY 004 double-coaled wi th th ru-contacts
OJ7 VY 004 5 FETs, 2 OG-MOSFETs. 6 UHF and 2 Ar

«anststcrs 3 varac lor, 2 SChottky. 3 sWitching
diodes. 2 Sct10tlky TTL-Ies. 3 CMOS les.
1 timer IC. 4 stab hzers

DJ 7 VY 00 4 1 ceramic Inductance, 3 sp consets. tiwo-noio
core , 1 polled core set, 7 rnlll iature jemte~cs

2 si .. -hoIe core chokes, 1 lut:>ul,n cap . 18 pF NPO,
1 C.1p. 1 pF P l00, ? slyrollc .. cap. 100 pF. 1 melal
case lypn A 105. 1 m PTF[ 1 mm o coaxratcor sc

OJ 7 VY 004 complete w ith ab ove parts

senconooctors
Minikil

Grysln l

Kit

OJ 4 L B OO8

PC·tlomd

DC 3 NT 009

PC-boa rd

S (.'fllICO!ldUCIOIS

Minikit

MinikJ l

Ki t

Mmik ~

OK 1 OF 0 44 ..04 5

PC-hoard
PC-boaro

somcoodooors

Kit

OJ 7 VY 004

PC-board

Semconoooors
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OM 655.­
OM 825.­
OM 798.-

2 m IF. output 1 W
2 m IF, outpu t 3 W
10 m IF, outpull W

OM 250.-

5T 1296/144 A:
5T 1296/144 B :
ST 1296/28:

A New Generation
of Transverters
for 1296 MHz

NEW 23 em CONVERTER SC 1296/144

Price;

Noise fig ure: typo3.9 dO
Gain : typ. 22 dU
Operating voltage : 12 V =

Contained in aluminium case
w ith B NC-CQflnectors_

' I
1

I
I
I
I
I

We woul d li ke 10 introduce our second generation at 23 em t ransverters for opnratmn in co n­
junc tion w ith either 10 m or 2 m rraosceo ors.

I • Doubl e-conversion both on transmit and receive with Vie 10 m version to obtain t he
extremely high Image and spurious rejec tio n and clean soecrrum

I • Overa ll noise figure of the rece ive converter typically 3.9 ca

• 'r raosveners are availab le in Ihe fo llowi ng versions :

I
I
I
I
1

I
I
j

1

-I•
"I00

~I•il
8
~I

" 6



German Quality you can afford

- :-.

I .~ ~",'j technik PA 5500

WEATHERSATElLiTE
RECEIVING SYSTEM

"" -t '

' " < . ":r ' "'..
", . '

~
1-

The PA 5500 system
• professionally proved
• produced in small series

ot ters reception and image disp lay otthe weath er satelli tes METEO SAT & GOES
This system is very compact, complete and ready to use.

It consists of:
• specia l developed antennafSHF down-converter
• receiver, WEFAX electronics, scan converter
• blackfwhite video monitor with extreme bandwidth

Features:
• zoom, timer
• optional: synthetic co lor presentation

Detailed info, price and delivery time at the addresses below.
UK: Microwave Modules Ltd., LIVERPOOL L9 7AN, Tel. 051-5234011.

Other countries:

k :Jrri/\{technik TeH'I0 Bittan -Jahns" . 14 . Posttach 80 · 0 -8523 Baiersdorf
Tel: West Germany 9 133/855 . For representatives see cover page 2



OUR GREATEST now with reduced dimensions I

Case: 15 13 17

DISCRETE Appli -
M 0 N 0 L ITH I C Ea UIV AL E N T

CRYSTAL canon with impedance transtorrnancn withou t impedanc e n a ns tormano o
FILTER Type Termination Case Type t e rrmnanon caso

XF-9 A SS8 XFM-9A 500 IJ 11 30 pF 15 XFM· 9502 1 8 k!1 113 or 13
XF-98 SSB XFM-9B SOOU d 30pF 15 XFM·9503 1.8 kQ .. 3pF 14
XF-9C AM XFM-9 C t>OO Q II30 pF 15 XFM-9S04 2.7 kU1\2 pF 14
XF-9 D AM XFM-9D SOOIJ !l30 pF 15 XFM·9S01 3.3 k~J II 2 p f- 14
XF-9E FM XFM-9 E 1,2 ".11 d30 pF 15 XFM-9SOS 8.2kQ ' O pF 14
XF-9 801 LSB XFM·9B01 500 u L 30 pF 15 XFM·9S 06 1.6 kU l13 pr 14
XF-98 02 US B XFM-9B02 500 !1 11 30 pF 15 XFM-9S01 1,8kU 1l3pf 14
XF-9810' SSB XFM·9Soa 1.6 k~ l ll 3 pF 15

• New: 10-P<Ne SSB-l i lt er, shape lac10f 60 dB : 6 dB 1.5

Dua l (mono li thic twc pore)

Matched dual parr (IOUf pole)

Xf·910; Ba ndwid th 15 kHl . Rl = 6 k!J , Case 11

XF-920; Bandwidth 15 kH7, AT .. 6 ".1J. Case 2 ~ 17

DISCRIMINATOR DUALS (see VHF COMMUNICATIONS 1/ 1919 . page 45)
fo r NBFM XF-909 Peak separat ion 28 kH7
for FSKIATIY XF-919 Peak separat ion 2 kH7

CW·Fllters - still in d isc rete techno log y:

Type 6 dB Bandwidth Crystals Shape-Facto r Termination Case

XF·9 M 500 H, 4 60 dB. 6dB 4 4 SOOU I'30 pf a
XF-9N B SOD Hz 8 60 dB .6 dB 22 500 Q ! \30 PF 1
XF·9P· 250 Hz 8 6OdB:6 dB 2.2 500W 130 p F 1

KRISTALLVERARBEITUNGNECKARBISCHOFSHEIM GMBH
0-6924 Neckarb ischofshelm ' Postlach 61 . Te l. 07263 /6301
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