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Konrad HupfiN, OJ , EE

Wideband Power-D ivider / Combiner
for the 2 m and 70 em Bands

During the 1IIIIt VHF mMtlngl In Mun ich
I ncl Wllnhelm 11i8S,t8), trlnllltorl!Md VHFI
UHF I mpllfllrl W.,I Introc:luclc:I which W.,I
clp.sbll o llmpllfylng broac:lblncllcrOII both
2 m 1nc:l70 em. MOl t of thl m employed pUl t\­
pull clrcultl which, with lultlbll w1c:1ebenc:l
trlnlforrnert, Insbl.a lhe genetil ion of
100 W output Ilgnlll In thl rlngl , .... . , ..e ,
"30· «0 MHz.

The Dbject of thll Irtlcle ll to describe thllO­
ClUed power-dlv\der Of poWif-combln«, by
ITlMnl of wh ich, two IImn.r ~nc:Ipowet'

ItI9I'l mly be connectlClln perillel .

For trIqJIflCMI aboYI tOO MHz the~
~ haV'I bien tmPlOYed, 10­
gethIt Wllh !hi well-known iO"'-3 dB dlrecbonal
eoupIIr . lor !he dlvttlon or IdcllllOO of RF powers.

The Simplesl ""Ingement OOOSlSIt of lWO 70 n
lines with I n electrICal length 01 )J4 shOwn in

'Ig. " (1,4) .

Load F\, • 50 n (e,g power-Imphl,,,, lnpul) I,
Irl ns lormed through ~.ltpolnl l lo Re, • l OOn,
In !he ..meman~ Ru Illransformed With the
aid of Zu. AI Re, Ind R., III In parallela' point 1.
the pOrI Impedance II R.it 50 n

The neceuary~ II camed out by
meant of !he balal'lClr'lQ r....~ R... The a.
coupling of the two brlnChll R." 8nd Au" r.­
QlJlted 10~ mutual eoupIng from c.aus.ng
II'tItADIdy Auurnrog.1or e.smplIa. !hal thete wu
.... HF ltIPU! at 2. IhiI would CIUM IIlgOII al 3
wI"dl had I 180' phase~ ""'*" C(ltI­

Iidenng the pd'I Y\I ~, IlI"ld z..,. Thedirect pilh

2 103 Y\I R... e ftllCtll 0'~Id Ilgn8II1 3
wI"dl rMUIII In I eanctllatlOO of !hi IlgNIIIII
poif1l 3 In generll , the IolIoww'Ig ,elIllOnShIl»
shown in fig . 2 1pp1y

z,•{I\'1i,7.j

C<
.".~
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• P,
ZL . 70f1 , ~

P".T! ~ l . 500 lPI ·0

pi . 111 11" · pl l
~ l l'1 1 "

Input r' ll,
L.. • Il, . loon .', r, lI, I rom

~ r ~ T~
PII.Tl ll,_ 501)1 pl . 0

P.
u.,r poru

ZL_10n P:i Ih lp' l
•

• P (ffir. iF!co,6 I ' o( {Iiii ~,n61' PU r pt (pl - PII '.. ,
Fig. 2: R~".on,hlp",-" r, 1IKt1onClOt'IIIeItnI'ncl pow.," Inpul 'nd OU'PU1i

0) V,lld , 110 lor~"Ion ., comblMr

The arrangemenl la. 01 courae . r8CIptocal; !'NO
similar in-phase pow.... led 10 P", PAl appear
added together all (P.o.).

The same aor1 01 divider/combiner i• . In this
aimple arrangemenl. narrow-band (bandwidth ca.
30 %0) and only suitable tor eil~r the 2 melre or
the 70 cm band II , nowever , 18verlll 1.14 seg ­
ments are cascaded. then larger bandwidths
beCOme powble, For eltample, using MVen 1.14
line palrt. the bandwidlh ral iOIHIll • 101(3).

For a bandWIdth 01140 - 440 104Hz (IHlll - 432/
144 • 3), only three 1.14 wave MCllons are re­
quired . A comptJter may be employed 10 optimise
the pel10rmarlCeln the ranges 140 - 1SO MHz and
420 - 440 MHz as the device is nol required lor

the Irequencies inbetween.

A wlCleband power -dlvider with a single InptJt
and two OUlpu ts as in I I'll. 4 can be lormed by two
lingle 1.14 wideband tran,lormer, (f ig. 3) whiCh
have been connected together al one end ,

According to (2.6) Ihree 1.14 wave sections ot
the appropr iate impeda~ are suMlCienl to obla ln
a wldaband mat ch (VSWR - 1.3) lrom SO n 10
100 n In lhe band 140 - 440 MHz.

Carrying out the ptIrlClple 01 fig 1, the two lingle
tran.lormer. can now be connected together to
lorm a power-dividar1comblner 81 In I I'll. 4

WithoYl Inctl rring any greal penaltie s in band·
width and matching. lhfr .lmpllhcatlOn 01 "g. 5
may be earned out

r " "- ~,.-.. ~ -;j Q -""
Fig . 3:

r- " " Two I lf'IlIle wldeband Ir, n, lonner,..- w.-, - ';;< aon_ loonIrom 3. l./4Ne1Jon,

' '' ', .~

~-crn_.....,::"'~':7'.. . ..,
·"If"

h'--., ,••,.t ", .
Fig _4:
Wldeblnd Wilkinson dlvklef
from two , If'IlIle wldeblncl
tra," I01f"1fI

3
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flt·. :
IlmpIIlIaocl(from '10 1 1.14
aaetlofta ) w· ~ I ~ 1"Id WlIIlIneon-

'Ig. , : o.tIrtlng tile Ilrlplt,...·, conllNCtIon. fl.ed
"alloIN for '" tM'Id~lrat.~t H.
HU;~""the~.-...n
~ the ttrlJlllroaln the ___-...

Wllh IN atd Of •~.I purpose netwont con­
pulei' program. callecl Super CompacI PC (51. the
oreutl tIIn be optll'l"llMd 10 obtaon IN bn1
I'I\8IC:tw1g 8ncl "bOfI ." me two b8nd8 aI
~_ lAl)·I50MHz 8ncl -42Q·UO MHz

" IS I'lOl~ 10 be • oornp,Iler IP«*8Qt 10
UN Itlo. Super CompKt PC program AI. 0.­
mon,tlallOn, the oIrCUII dHerlpllOn (hie) lor lhe
compuler i. reprOduced In t.ble 1, The CirCU lI
" allOCated Wllh noda•• be tw..n which . the
Indlvldual component' lllg. 5) a l8 added

R.... tors- Rl . 100 II ; R2 . ISOn
StnpllNl : Epo.y r,. 5 2;

Subatrala 1 II mm thick.
I. IlD 135 mm calCulated from lhe
cen tre frequency and grven to the
oornp,rtel'." "1tar1lIaIue " ,
HU · • {fig. I I

The optJi'Med yaJuet lor the stnpilne IengtF'4 and
WIl2IhI . epnnted ." IneI 2 and 3 01 t.ble 1

1<.'
L "11" 1:0.71 ""'''
~ ... 1' ''• . 1. . . ..... ''
'l "'21 "1. 352 ."''''' ''
.i ":172. ::: ."'''7
" 1'<' 1 ' 100
, A:1150

· 8~[ I T~NOT[ I~~ 1. 5 /. :~MM l

· ~ I ~[ I HU~WT': .CKT

<NO
U OATA
Z ~ TEF , ""S M·1 • • "" !"l HU. I~"" IA., .:

<-0

g ,"c , ........ 1 ....11'1 ,.,

1
,"c · , ......: .. • .. 1 '"'"C : • ....... ::! " · .. 1 '"'AC : , 10/.... : "·.. 1 '".. '"c • • ...• .. 3 "·" 1 ,.,., RES , • 1t·1t I

<' AES , • 1t.1t:

" oll :'-OA , , •<NO., F"[O
!IT[.. .. t ••0f'!H1 : z
<NO

10 OUT... 'AI • •<NO
11 C.-T

•
~·I .Q-: "111 ·-::0. C,

",:.,--::0. c,
"1:::·-::08 "<, . "·••0""': "1 1 1__:::0' c,
"1:::1--::\0, c,
""S::·-::O. c,I

( . • , I

" -,
t-.- ,

OJ H E

•
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Fig. 1:
Propo..llorlh.l.youl
k1,m of the ....Id.blnd
Wllklnll(Hl dlvkar I. .... ;
Th. "ngth••ncllltip
wIdth. 01 tn. Ind.·
vldu.1 ).i4 . Irlplln..
... glv.... bylh.
co mpul.,

The div iderlcombjner canbe cons tructed In stnp­
line teem according to the arrangement shown in
Ilg. 7. using double-sided epoxy board , 1,6 mm
substra te thiekneu .

Now a lew words ebOutthe balallCing reslslors R1
and A2. These may be Obtained from the US tem
KDI (Germany: MlCroscan) lor 30 to 80 OM (I).
They are high-power resrerencee on a beryhum
substrate and posse ss a very small stray eeceenv

« 1 pF). In normal operation the asymmet ry
(the unbalance 01 the parallelled amplifiers) is
mostly $0 small Ihat, for amateur purposes, small
power resistors may be connected In paralle l.

The reSUlts lor the transler lunctions MS 211
M$ 12, and the input and outpu t rellect lons
M$ 11/M$ 221M$ 33 are given in labl. 2 and in
Ilg l . Band 9,

SUP ER COI"PACT '0 0 1/0:::;/ 8 '"

F"'Q r'l51 1 r'lS 12 r'lSI: r'lS21 MS:: r'lS'::: r'lS31 r'lS':;Z RI"S::
1"0-1 : " " " " " " " " ", , , , , • • • •

14". 0 0 ') -::7.0:1 -3 . 01 -::l .01 -::. 01 .:4 .99 -::1. :I~ -::. 01 -::1. :1:1 _;<4. q9

100. ')" 0 -::0. I:: -c. cz -s. cz -:. 0: _:::. "'4 -, .. .. -1. 02 -l~. :I~ -::.0:."4~~ ....~
IB '). OO<) _19.7:: -::. 00 -z . " 0 -1 . 00 -::: .:0 - co . lit -:: ."'It -:N.

"
-vc . :0

coo .ceo -Lo. 7 0 -c , I ') -:. 10 -:.I 'J -:.:.00 -LB. 7:1 -: .I 'J -1I~./5 -.o:~. 00
::0).0" ') -1 4. 99 -:::. " - :::. I!.: - ::: . 15 .IB. ::4 -re • Sol -c. I!.: -1111. S" -lB. :4
: 4 0 . ')0)') _ 14 .0" -c. " -z. " -z . I" - 15. 0 0 -;: 'J. " _:. \4 - :"J . ': 8 -I~.I",

ceo. coo -1:.'" -c . :1 -:::. :1 - c . :1 _14. '" - :4. oc -:::.:1 -:4. '1') -1".14
:"'0.ceo -I: . :1 -:::. :: -::: .:: - 1: . 4: -:: .:::S - ::: . :..: -::::::.:::11 - 1 :. 4:'
:') ') .00<) -I::: . co -:::.:: -:::.:: -I:. ::a -ea.cs -1.:: -:::: .:~ - I ': . :::a
:::: '). 0)<,)" -1:::.4: -c • : 1 -:::.:1 -:::.:1 -14. 0): _ : :: . 4 '1 -:::.:.: _:'::.44 -14. 0':
:::40. 0)<:It) -I ::."" -z • I" - e . I" -c. I" _I~. 4 :: -19." I -c. ,- -19. "I _I~. 01 :::
::&'). 0 0 " _14. B8 -z • I~ -c , " -:::.1:1 -17.8:1 -IS. ': ') -:::.15 -IS. ::: ') -I ' .11'
:::8". CQ') -10 .01" -:. II -.. " -a. II -:1. ,," -18. ') 4 -z . II -LB. Ool -::1,94
" 0 '). 0') 0) -19.::: 1 -::. ') 0 -:::. 00 -:::. 00 -;:9.11::: -Iq. " -:::. V o - I 'i . " -:'Y.8:::4:.,.')00 -cs , O~ -:. 0: -:. 0: -:. 0:: _::.4" - cc. " -:. 0: -:: .14 _:: .4')
401'). 0') ') -4 1.B<) -:: . 01 -::: • •)1 -: . 01 -::1 . 01 -;:11.:::;4 -::: . 01 -:.". ::: "' -:". '11

'"' .- t .. OI • . '" '"' , ev '" c:o"tl"ue ....
Tab .. 2: V••u.. 0' Inpu1.nd ovtput refllC1lon••nd Ilia lrenll" ,..p. l.ol.lIon betW..... lndtvldu•• port,

S
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~,:T__ ct.ac.. 1lIItIc

port 1 _ port I f:Jdl!l)encl--

'00..00 300 400
Frt ~ UtH:]I °

-10

'\ If
- 3

[r

" -3.0'5-20

/' / - 3. 1
-30

1\ / - 3 .15,-. ... ,

j ''.-V - :3 • .2

-" 0 , til , - 3 . 25

r

to l 03 eo

"•
"

101 :26 : 01 0 fig. "
l~",- port. I. J ;
output rwfIectioft"- port J

F'r ~ [HH =. l

~UF r ~ -COMPAC T PC

-1'5 -10

k , '--t"....-.,
-15- 20

1/ \ /\ \ -20
- .25

\ \

\ -2>

-
- lO

v' •
,

~ "- ,
20' . 00I 300 '500 ~

r

01 O~ 80

Ellplanolbon of reQUIted "Comput ., hie ·

1) Name ofoompul8f blockdiagram \IItlItI nodal.....
2) P1: L4lng1n oI,lnpIIM, between 2 QUelllon
~ • 8f'118fed the awtlllngth I.... the ope.

mal rHUfl is ,l1'eacty gl\l8f'l. The values ~
IWMtl the two QUMbOn INN mMn lor the
COI'\"IClUl8f thai It may Il/I8f '*" in the oPtt­
mlNbOn prooeaa,

3) WIdth 0I~,.. 1
41 WIdthof line 2

6
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5) Width 01 line 3: also hefelhe estimaled atart
values are given 'rom (2).

6) Balancing resistor Rl • 100 n . const.
7) Balancing fesisior R2 • 150 n • conSI.
6) A line (TRL) between node 1 and 2 01 width

Wl, lenglh Pl and olelectrlcal-mechanlcat
construction given in the DATA lines.

12) ome
13) Resistor Rl • 100 n lies between node 3

and node 4.
14) Resistor R2 · ISOn ties between node 5

and node 6.
15) CifCUit A is a 3-port wilh Input 1 (port 1) and

oulputs 5 and 6 (ports 2 and 3).
17) The calCulalion is e"ec1ed Irom 140 to

440 MHz in 20 MHz steps.2<l } The result given on screen or prinler is the
21 S-parameters (dB) lor Circuit A.
23 } The erccn A is optimised lor both 140 MHz
26 and 440 MHz; The reuecnoe coeneent and

Isolation should be at leasl25 dB.
28 } Dala aboul the construction and maler ial
29 of the Slnphne
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Dr. moo. Hans SChWier, OJ 7 GK

Rear-Feed Dish Radiator with
Corrugated Horn

The moal widely employed leed nornstot 10 GHl
band. paraboloid anlennaaare Ihe ~d lah radl8tor"
(1)(2),lhe dIpole radlalor (3 ), lhe "cap radialor"
(1) and lhe II mphloed cap radialor (4) . TI\I1
common Ilem ol lhase arrangements II Ihe rear
feed urceneken by a eecnon of R 100 (WQ·16)
waveguide Wllh a SUitable reuectcrayalem which
d,vertl the RF energy Into 1M m,rror aperalu re

Wllh the eKcepllon of lhe Cassegraln syslems
(whiCh eKhibil I hadowlng losses with relatIVely
amall dimenSioned antennu). lheIe locusel
eKhibil only a very mediOCre illumlnahon eff,·
Ciency 01muimum 55 %.

An Inc,.... In the illuminatIon e"lel~eymay
be effect ed by the utlll..1I0n ola "groo ved" or
" corrugated ho rn " (5). The use 01 s rear­
mounted lead system II not, ho wever , ulull
w ith thla type of entenna. A IIn le conlldere­
tlon and a taw e. periment a r..ulted In 1he
'Inlllied conltruct lon del cr lbecl below.

The waveguide feed (R 100, WQ-16) Is dosed
via a 1 ). diameter disc Ind alto provided with
)J2 by )J2Q side llOls In the ..me manner I Slhe
"dish radiator" luggested in (1) and (2). It II Ihen
provided with allange II l hown in IIg . 1.

•

The anginal polar diagram, which resembled Ihal
01a dipole Withrefleclor , is altered by the addit ion
01 the lIange 10 thai il is a nearby wedge- shaped
rellected ~lumi"'lIon _ The improvamenl In lhe
lIIumlnalion eff,ctenCY can amounllo up 10 90 ,.
according 10 (6) and (7) buI here aboot 70 ,. can
be relted upon . W,lh Ihe aid of a delector,l have
measured a 66 % Increue In f>aId I trength al a
poinl only a few melr.. from lha anlenna In open­
air lesl., OL 1 VX measured a signal "renglh
increase of 210 3 dB al I distance 0120 km from
ItIe anlen".,

A laperlng of the wave guide end , a, mentiOned
In (1) and (3 ), i, not absolutely necesury in Ihil
arrengement Any alight mil-malchel may
possib ly be ironed-oul by meanlof a lhr"'lCrew
luner.

The lIange wu made adJuslable by mean. 01two
piece. of eopper tubing which lelescoped into
each olher 10 Ihat e.perlmants with the plane Of
the norn edga lIange could be carried out. Up 10
now. It 1'181 resulted in the same plane a, the
plate. Al thl. poInl Jt may be mentioned that a
parebOllC reflector 01 0 • 62 em end ltd • 0.37
(F al23 emdl.t~) was used .
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r'1
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OJ 1 (iK ,, __ "

II FIg . 1:
Dip ,."Ior lor 10GHI Wllh
~""iI.I" 110m

AI the SHF meellng In NOlZIng.tBRO, on 27th June
1987, • senel Of ellcllerl were telted on the
lame rellec10r (0 • 6Ocm, lld. 0 .37) al 10 0Hz.
The increale in gain, onaccoun l oflhe lilt ing 01
the l lange to the " dl l h , edlelor" , wal 2.2 dB
Thll IllumlnaliOn wal within meaau rementa
tOierancea which may be considered to be the
same althe capradlalor Wllh lapered waveguide,
aa In (1) lOQether wllh a rear1&ed Clrt\.lla r wav.
guide arrangemenl (20 mm Intemal dla .) WIth re­
!lector dlsc by OK 2 RV. Wheo the l lange wu
lined toIn.laner , an increaseOf gain by a furt her
2 dB waa apparent. The " . Impll t l.cl" up ,a dl.
lo r (wl l t'loul wa veguide Iaperlng) was clearty
InteriOr and gave lhe same results as the dish
radlalor wlthoul llaflQ8.

Conclu. lon
The widely used "diah radia tor" can, by meana 01
lhe Introduced nange, be nohceably Improved. II
one haa Ihe opportunity to work with Circula r wi ve
guide., the reaulll may be even bene r, a. a
Irontal feed II not then manoatory. Thil WIll be
lhe Itartlng point lor further Interesting . ..perl·
menla.

OK 2 RV II wl rmly thankecllor the availability of
Iheli tefature and Ol. 2 DO lor the prompl accep t­
ance 01 the Idea and the carrying oul 01hla own
e..periment.leadlng to SImilar ' eaulta.
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. Microwave Power Transistors

The IoIlowing artICle will review lOITle siliCOn and
galhum·arB8flk!e power devICes and alllO take a
look at further developments.

Silicon Power Devices
Polnt·to potnt and 5.t81111. CommunicatIon

Within the classlcallields 01radiOCOfflmunlCation
in tropospherIC acaner , ..Ielhle etc . there are
power transistorl available lor the particul ar ap­
plication. The narrow -band communication 8Iarts
al abOOt 700 MHz and, WIth FM modulatIOn. coo­
tlnues on Into the 3 GHz band and dlgl 'al modula­
tion rate. of abou l 34 MM . TypiCal power classes
01output transistors lor thIs appliCation are given
tn tabl. 1.

FfJf speciar communication bands, these pOWer
Iranslslorl can be inlernally matched al both Input
and output to aui! the particular band In use . In Ihis
way, higher perlonTIanctl may be Obtained (table
2,.

The lable l onlyshOw!he outPut IIage tranSislor1
but at course, the COITespondlng penulttmate
and pre.ampli lier translSlfJfl are available well
into ItIe Imalllignal range .

VHF Silicon FI.ld En8C1: Trlnilitora

These tranSi8lor1 l ind employment In ItIe Ire ·
quency range 200 to 500 MHz on board .hips. In
tropo-scaner and in ECM syst ems . High con ­
tinuou s power ratings at bandwidths 01over one
octava are reqUired hera .

Typo "OQUOO<"! Single lyp. elTl- remarltl
range transistor tranaillor ciency

oulputpwr POW"
GH, W W "

MSC 89020 1 20 ,. 55
MSC 8201 0 2 I. I. 35 TV, OPeS'
MSC 83005 3 s 2 •• 30 OPeS. FM
MSC 4003 4 2. '" ~ 2.5 25 OPCS

• OPeS: digital POInt-to-point comma. ayll

Tabl. 1: Silicon pow. r tranalatora lor ua. 01polnt·to-poln t co mm unlcatl o naI.
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Type

AM 806 10-50
AM81 416-20
AM 81618·20
AM 81821-18
AM 82023-18
AM 82321·15

Freq . rang e

MH,

15010 960
1400 10 1600
1600 101800
1800 to 2100
2000102300
2500 to 2100

ou tput power

W

50
16
16
16
16
15

50
45
45

••••24

Tab la 2: Intanwlly mal ched trana lator a tor bro ad cast radio

Type

M5C 0204·150 F
M5C 0105·100 F

lreq . range

MH,

225 10400
100 10 500

POW"
W

. 50
' 00

effICIency

"
50
50

Table 3: Sillcon FETa tor lhe VHFranga

Type

1.451.4 3442· 10
1.451.4 5964·10
1.451.4 6412·10
MSM 11n·10
1.451.4 1112·10
1.451.41 213· 2
MSM 1118· 1
MSM 1920- 1
1.451.4 2223- 1

lfeq. range outpul power glln al l dB
comp ression pom l

GH, W dB

a.e tc ., ,. 7
5.910 ••• I • 7
6.4 10 7' I. 7
7.1 10 7.7 ,. 7

10.7 1011.7 I. •
12.1 to 13.3 , 5.5
17.1 to 18.1 , 5
16.1to19.1 , 5
22,4 1023,6 1 5

Tabla 4: Ga Aa powar Iranalato,. tor tha communication banda (Inla rn. matched)

The held elled lransla lor, on account Of lis con­
Ilderably higher Impaclance, Ie al)Ia to luIlii thil
requlr&mfH"ll very adequately (as opposed to ttla
bipolar lTansillor). Two repraeernallY.. 01 thia

performance Clan lire shOwn in tabl e 3
Naturally the '*8aa&ry penultlmala ancI pre­
amphlier lrllnalilor. ara also available.

11
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. ~, , Modulati on technlqu••
• • • and vec to r diagram .

V
• ••

• •

• •
• • •
",OAl,! .. OAl,l

• • • • • • • • • • • •
• • • • • • • •
• • • • • ./.• • • •
• • • • ......... . .
• • • • • • • •• • • • • • • • • • • •
• • • • • • • •

• • • • • • • • • • • •

GsAs Power FETTransistors
Above 3 GHI siliCOn devices are out of the
running on technical grounds. GaAs comes
Into ilS own here WIth ~. lou r-fold higher charge
carrier mobility.

A new larTHly of GaAs class A, power FEll was
dflvelopecl by MSC (MICrowave Semlconcluetor
Corporation :a Siemens AG COOC8m) altar a huoa
investment program, They are intended tor ine
future vector modulation communicatiOn Iystem
al 4 PSK , 18 CAM, 64 CAM enlailing extremll
demands on phase and ampl ilude hneartty, In
oroer to achieve thiS, the transistors are driven
lOfI'Ie 5 to 10 dB below thlllr saturated power
ecrcmoo.Data from a few powerdevices may be
seen In tlble 4 , Also. the full range of peoult imale
and pre-amp l,Iler Iransistort are available lor
all bands

These power Irans iators havlIstructures of below
1 ,um (gale length ) whilst the active l one length
can be as long as 10 mm (gete Width). Fre­
quaoclll. above 25 GHI hive structures 01aboUl
0.5 ,um and under requiring productIOn 180111111'

'2

such II electronic beam wntlng and X-ray
illuminatIOn.

Conclusion
Silicon power tranSistort (bipolar and FEll hive
conSOlidated their positIOn With, abovl aM,
higher continuous and pulse powera and toge ther
with Integrl ted matching make the dllsign work
much easier .

GaAs power devICes and wldeband systems
open up new perspectiveS In respect 01 both
power and Irequency. They are the key ellments
of Iuture system lamilies. Today, on a workl-wide
basis, 30 , 60 and 90 GHI Iyslems are under con­
slelerallOn. Systems , wno.e demanda that may
pos$IbIyoutstrip the capabilities of GIAs and can
lor the lechnOlOgieS of Gunn or Impan dlOd.. 01
Indium Phosphide (tnP).

Extract Irom: " Mlcro wellen Lelatunglblul l..
manti - Schlu....t zur Nl chrlchtlnt.ctl nlkM

by Konrad Poetll.
in Siemens Compooenll 25 (1981). edllion 2
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Armin Meier. DC 7 MA

The SDA 4212 - the 421 ls Successor

Table 1: ~naon of the SOA 421114212
..,...t/v,lieS tall.. tJom the manufac­
turer·, oa'" ,""'t,

Prompt.ci by tM a rtlcl. MTh. SOA421 1 - An
Int.r••tlng UHF Pr..cal.rM(1I, I approached
the manufactur.r, ' or da ta about It. I th. n
found out that thlalntSirat.ci cln::ult ha, novw
a (benet') auc:ceuor: The SOA 4212 (order no.
0I7DOO-AI04t).

Cornpar..an of 1M twooat..shHtI r......lscllns
IclIow1ng obMIvallON -

BoIh typn .... ""*-" nasmuch thai they:

• at. p.n-c:ompalJbIs
• ha.... 1M MIN wor1ung '<'Oltags and eurr""--• haYs IMtCt\abIlt dMalon factors of &4 t and
~ :t

The; d1ff-.ncn betwMn them ....
• Theamblent IftbImUrTl woriung lemC*.tu~ ..

higher-0 - 8O"C lor . 212 and 0 - 7O"C for1M
4211

It.qu.ncy
MH'

70
00

120
250
600

1000
1100
' 200
'300

4211
dBm mV

- 20 11
- 27 10
- >l 7
- 32 5S
- 27 10
- 27 to
- 27 10
- 21 20
- 15 40

. 212
dBm mV

- 26 11
- 27 to
- >l 7
- 32 55
- 27 10
- 27 10
- 22 18
- 15 40
- • 00

~----------- ------------------,

t DOHA . '" . "'_' :
I ". 'I ''''',
I

Fig. 1:
UHF pr--a. ualng
tr.SO.t..~12

13
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REFERENCES

f ill. 2: COf'Illf\lC1lon detal l: COf'Inectlon ollnpul_
BNC l ochl la printed CIrcuit bolIrd

(1) JirmannJ., OB 1 NV:
The SOA 4211 - An Iniereiling UHF Pre­
scaler
VHF COMMUNICATIONS VOl. 19.
Ed.211987,P.109

------ l oldar board
ch...11 to nul hera

•

'Ne
pane'
l ock el

• Smaller oulpul voIlllga : 0,6 V,.. lor 4212 and
1,OV,.lor4211 .

• Beller 31dharmoniCsupprelsion: for 4212 30
to35dBandlor421113 - 20 dB.

• Lower HflllllVlty al lhe high end 01 the Ire-
q\lency range (... Iabl. ' ).

The SOA 4212 wal conllruc1ad In Ihelesl Circ\lll
of flg.1. the UHF prescaler being leI 10 a diylslon
factor 01 2M! : 1. II II a part 01 a programmable
freq\lency coonl.r using MOS whiCh I haye ue­
yelopad 10 WOt'k at trequencies up 10 a maximum
0120 MHz,

11 wal found that treQUanclas down to 5 MHz
could be counted wilh the same lad lrty a. Ihft
t1lghesl tor my requirements: 4.435 MHz 11 ' .74
GHZ, These Results were Oblalned with bOth Ihft
available examples and IndlCales lhal Ihr. pre­
scalar could be capabI8 Of yet more pat10rmance
Unfortunately. owing 10 inaclaQuate lasl equip­
ment, Ievell could no! be determined,

T.... preSCIler boardSwere connected directly 10

Ihe BNC input ecceet as shown in fig. 2.

THEME: Amlleur TelevisIon (ATV)

On the lheme 01 amaleur televisiOn, there are 9 ..lectad srtl<:18s Irom VHF CommuniCatIOnSin a blue
binder atlhe very l avourable price 01

OM 211,50 (Including postage)

Thera ara appro• . 90 pag" 01 detailed conllructlonal Oascnpllons of aillhe modules necessary lor Ihe
conalNetIOn 01 a 70 em band. AM·ATV Ifansmiller and a coloUr last- image generator together with
worth-whlle IntormatlOflon tha subjK1 mailer .

k ~berichte Te"y 0 e,n,, · JeM", 14 . Posna""eo · 0-8523 Ba;e_
Tel. West Germany 9133 47- 0. For Representatives see cover page 2

14
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Andreas Schaumburg, DF 7 ZW

Receiving METEOSAT with Yagis

Thl, artI cle de,crl~, the home con,tructlo n
01 , Vagi anla nna lor the 17.7 cm bl.nd. Tha
artlc la I, com menced with a theo rellcal con­
I ldaraUon of tha flald It~ngth to ~ expected.

1.
SIGNAL·TO-NOISE MARGIN

According 10ESOC. METEOSAT transmits wilh
an outpul power 01 5 W. The radiated power is
200 W (+ 53 dBm) with reterence to an Isotropic
radiator . The path loss A.,Is then

A.J - 32.4 dB + 20 log d + 20 log I
where d is In km

I la lnMHz

With d - 40,000 km and 1 _ t 700 MHz. the
A.J - 189 dB,

A 3 metre long Vegl entenne can have a gain 01
19 dBm l.e. 21 dBI etroo MHz (1),
The received powertvoltage Il lhen

POl - Po - A.J + G...._ 53dBm - 189 dB + 2tdBi
- - 115 dBmlSO ll,Q 0.4 ,. V

The overall noise ligure 01 the receiving in­
stallaUonht about 3 dB COflSllling 01Iha tollowing
items: 2 dB converter noise llgure (2), 0.5 dB
caole allenuation ( 1 m RG-213) and an antenna
nolle temperature 01epprox. 35 Kelvin (polnted
to cold sky). A 3 dB overall noise ligure corre­
sponds, according to (3), to a noise power 01
- 126.5 dBm al B _ 30 kHz, Z _ 50 n . The

received level is - 115 dBm therelore the signal­
to-norse margin IS 11.5 dB.

At this value the FM threshold Is exceeded. lor the
FM index used by METEOSAT. afld therelore a
noise-free plcture can be elpected.

Editor ', note:
The author has assumed a typical METEOSAT
radiated power which was Ivailable unlil May
1987. Since then (Sept. 87). ~ Is somewhat
smaller and can lall even lower. ESOC is obli­
gated to exceed only the "worst-case" values.
The worst-case EIRP II:
en.1: 48.3 dBm; Ch. 2: 48.1 dBm.

Also. a value 0135 K lor the anlenna noise ligure
ia a linle optimistic. AI least occasionally , the
noise lempera ture Is lar higher.

2.
ANTENNA CALCULATIONS

The anlenna was dimenlloned according to the
article by DL. 6 WU In (1). The wavelength is
17,7cm

df), _ 4 mmll77 mm _ 0.0225

where d - director dla .

The director lenglh was teken Irom Ilg. 2 In (I)
and to this 2/3 01 the boom diameter must be
added(10 mm).

The elemenl8 spacings and the dipole were
COrrespondingly reduced in Size (17.7 cmi23 cm)
Irom the 23 em Vagi desCflbedin (I ).

15



3.
CONSTRUCTING THE ANTENNA

The 0\IeI'a11 arr~ II shown In t~. , .
Ta~ 1 c:ont&lnl .. 1M dImen8IonI. The 4 rrm
dIamee.r aIumItW..Im rod c.n be cui: 10 ..,. WItt'I
...,. CUtl:lNS and trWltI tmwMd 101M ...-et IlU by
IN.". 01 a II" Ullng a "'.",., gil.. an
aoc:uracy 01' :t 0 25 rrm lNIy be.ully~

The ttoln tor 1M d1tKtors, gIVWI in tab'- 1.
. ,a maf1<~ OU1 ln 11M USIng. ",,1.10 llJlacculacy
01 :t 0 5 mm and dnll«l c:ompIltl-'Y Itlrough
...lIng • 3 rrm Iwt$I mil in. dOl pr..., TheI'lOIet
al' thftn dolled 'rom tlOlh SideI wllh a 3,g rrm
drill Tha . lemants can Itlen be Iorce-Ilnad -

VHF COMMUNICATIONS 1188

U'Iay mull iii ...aetty CM'Ilr" A Itnla ewe IhouId
be used hare 10 ..-..ura accuracy UWIg trllQUel'll
\lemier-pJge fTlNtUtamentt II a lew elements
.... a 100M trnong. I'Iey c.n be grwecl
191*by~ wound the ectge ol lhe
dnlling In Otdet 10enan a permanent fit.

The dIpo6e • !NCIe from "-t • rrm .. 2 rm\ c:oppel'

Itock benllnlo the~ totm.n" !hen fi ..ed 10
!he bOOm by aoIdemg fI 10 1M hMcl of a bta..
.. rrm lCl'ew which l\UbMn tapped Into !he boom
atthe~.poertJOn. Thlallihown in "II. 2

The author aoIdet~ the balun Iogethar with the
(::(IpiailMd c.bIe directly to the~ 0I'!he
dipole .. In "II'. :J end .. , TNt can. of COUrM•
be done with the aid Of an N plug and lOCkel "In
(1),

No -'" "N.- No -'" "N.-_. - ......... '''''''rellector ..-
- lOCh lC!8rm\ • .. 705 mm '550 ...."

- """" 35 ...." '" 70,5 rnm '''''' ....", 828 rnm ., ...." 27 70• ...." ,... ....", eo • ...." .,
...." '" 70 ...." '707 ...."

3 eo ...." '20 ...." .. 70 ...." '83' ...."

• 71l ...." '64 ...." 30 ,.
...." '900 ...."

s ,.
...." 214 ...." " 70 ...." 19,. ...."

• n,3 rrm "" ...." 32 70 ...." .... ...."

r 78. rrm 323 ...." 33 •• ...." 211V ...."

• 758 rrm 38' ...." ,. .. ...." ".. ...."

• 755 rrm .., ...." ,. .. ...." ".. ....",. ,. mm SOB mm 38 •• ...." 2330 ...."

11 7. 8 mm ." ...." 37 .. ...." ,<00 ...."

" 737 mm ... mm 38 ea5 rrm 2471 mm
13 73.7 mm 711 mm " M5mm ,.., mm.. 73,7 mm ,., mm •• 61Umm "''' mm
IS 732 mm esa mm " 685 fM'l

,.., mm

" 72,3 mm '" mm " M.5mm 2752 mm
17 72,3 mm .., mm " .. mm 2823 mm,. 72.3 mm '083 mm .. .. mm .." ...."

19 72 mm 1133 mm .. .. mm .... ...."

20 72 ...." , 20< mm .. .. mm "'" mm

" 72 mm 127. mm " .. mm ,,0< ...."

22 71 mm ,,.. mm .. .. mm 3175 ...."

23 71 mm 1415 mm

" 71 mm ,.., mm,.
T.~ l :

METEOSAT·
Yfag'llJltenn,e
dimenIIor"
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... .. 00' ..... _

FIll. 1: The:S "",t... long .nlenn. wllh .uppo rt
br-.c:k.l.nd ubi.

Finally, the boom support bracket, consisting 01.
length 01 15 mm x 15 mm SQuare section alu·
mlnium lube. is al!!xed 10 tha boom (also 01 the
same mateflal) by meana ol lhree 24 cm :0: 6 cm
rods lapped at bolh ends . The antenna Is
las lened 10 the lop 01 tha meet by means ol tha
support bracket thereby enSUring a spaCing 01
at least ona waVtllength La 17.7 cm between
mast and antenna elemenls

The rel lector IS an aluminium plale . 106 mm x
l 06 mm x 1 mm.

••RESULTS

The authOrbUilt. firsl olalt,'3 metre long vers ion
olthi, VagI anlenna whICh had a gai n 01 19 dBd
(1). II was used WIth a OK 1 VA eonvar1er (2)

\

, .....,..

on no

Fill. 2: Mounll"ll the dlpol • • I.m-.nl

haVlr'lga 2 dB naise llgure With 1 metre 01 RG 213
connecting cable

The author was amazed how good. and With
what reserve , the METE OSAT signal was re­
ceived. In comparison With a 1 15 m d,ametal
paraboloid reNecl or antanna , lhe gain was abou l
2 dB lowe r but II served 10 vanty lhe 19 dB gtlon
Quoled aboVe .

.Accordlng to reie reoce (1), the antenna has •
lOgarllhmiC gain decremenl prohle whiCh allow s
the boom to be broken et any desl/ad leng th .
The aulhol' thI!In built a second antenfla In order
10 determlna the minimum leng lh 01 anlenna

Df 1ZW

/

/
l ola.,

flfl.C'Ot

Fill. ) :
ThelMd.nd
belem:I"II
.....~I.

"
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Fig. 4: TI>e dlpol. fted , howlng tM "flector

reqUired 10 obtam a noise-free picture. An an­
tenna length 01 1 metre re su~s in 155 dBd gain
but unlorlunately, slight noise was apparent on
the picture, When the antenna length was In·
creased 10 1.5 metres, and thereby 16,5 dBd
gain, the reception was as good as noise·lree ,

If the 1 metre long antenna had been used with a
first-class GaAs-FET pre-amplifier, then noise­
tree results would also have been assumed. II at
all possible, the three metre version should be
built in order to ensure a 2,5 dB gain reserve.

One of the antennas was measured for the Input
VSWR, It was 1.3 at 1710 MHz and 1,8 at 1695
MHz. Further optimization was considered to be
superfluous with these results.

The final operatiOn was to weether-proct the
antanna ccener cable connection with paint or
silicon. This point musl nol be forgonen, as an
ingress of moisture, during a heavy fain shower,
will completely ruin the reception, as the author
found to hiScost!

5.
USED MATERIAL

- a 106 mm ~ 106 mm ~ 1 mm aluminium reo
trector plate

"

- a 62 mm (screening length) balun. SO n semi·
rigid cable (SR·3)

- dipole: length 84 mm, height 18 · 20 mm,
4 mm ~ 2 mm flat copper (as used tor trans·
formers) or 3 mm round copper wire

- a 3,20 m boom, 15 mm ~ 15 mm square
section alu lube ( 2 mm fhick)

- 4 mm dia aluminium rod elements. terce­
fined In !he boom

6.
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Dr. Eng, Jaenen Jirmann. 0 8 , NV

A 12 Volt to 12 Volt Converter

The tllle 01this artlCla appears at IIrst lighl lo be
the ifl lroducllOn to an ApnI Fool', ,oke bu1 upon
rellectlOn, ona of ee 100Iowing problems may
have been experienced with your communICatIOn
equipment.

- You are planning an extended mainS-Inde­
pendent use 01 me held'day ng and you are
1Oo"'lng tor an optimum source 01primary power ,
You have coma 10 the conclUSIOn, that lhe use
01primary elements ISmuch more advan lageoul
lhan accumu lators , In al....llne·magnellum
llI()r'Il)o(:ell has I capaclty 01 .bout 10 a~.
houri (.h ), • mckel-eadmlum (niCad), 01 the
..me phyalC81 Ilza, only about 4 ah But lhat
ls'n t lhe whole story, When a dry banery is
being discharged 10 complala axhausllon, lhe
termln.1 voltage linkS gradually to abou l hall
ItS Imllal value . The r&-charge.ble banery, on
Ihe other hand, has a negligible volt.ge decline
unlll .1 lhe limlls 01 discharge, lhe voltage lalll
catastroPhically , Will )'OUr bll nary transceiver
worIt wl1honly 6 V? To taka more ballery celli il
11110 no lOlutJon as the equlpm.nl runs the nsk
01oYer-voltage, Wh.lm reqUIred then . is a low·
10Mconyar1er thl" wtlen led WIth an Input voIlaga
01 10 to 20 YOII , WIll dal,ver a liable vonage 01
12 volt II lhe transcefYer has digital crcuna on
board lhen il would be convenianl 10have a 5 V

regulated VOltaga Ivallable , as the normal supply
method 01dropping II VIaa ..rleS-pass IranSlSlOf
IS not 100 economlC&l on ballenas

- Say a compuler is laken alOng on 8 hekH1ay to
be used al a log boolt , In orde r thaI Ina enllre
memory conlen ll' nolloslln the event 01a power­
sellailure (,,,whO's lorgonen to hll up the pelro l
tank again?), the computer is connecled 10 Ihe
.Ulomoblle ballery Tha required 5 volts il no
prOblem and the QUiescentballery voltage 0112 V
can supply bolh the d,sc-drlYes and lhe leteen
motutor _ BUI wtlal happen. when the molor II
Slar1ed to charge lhe balle,... and the supply
vollaoe to the computer equ lpmen l naes to IOfT\8

'410 15 voll complele Withvoltage tyrgel ?

In bolh 1natance a. tha so lutIon la lha amploy ­
mant 01 a Conurt.f which will work with an
Input voltage 01 Mtw..n 10 and 20 ven and
d.llver an output at a conatant 12 volt . The
d.alfable ch. racter laUcl 01 luch a convertef
could~ lummar lzed " tcnowe:

output voll. ge 1: 12 to 14 V I dluatable , . t3
to 5 Ampa.
output vott.ge 2: 5 v et 2 A
Input : protKleod Irom both low and h igh
vOlt.g• •
output : I hor1-clrc ul t prool

"
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10_ • ..., 0... • '2 \110·10 V 10_ Pin 'oII.~
Dl'OlecllOfl

I
- ~OtItroi It - '2\1 ,ecllh., -. 03&15 ."" ",.,

I "
'---

~..
f0- l iE.,.~

2 • lUI •

.V '~!OI' .".V 'loCI ' III l- OU,.. ~. n, . 3'
. 1: a lodo .....-

1.
THE CIRCUIT CONCEPTS

From 1M tarvet dllla. 0U111MCl aDO\1l, II may tilt
deduced tl'\al 1M conv.ner musl~ a power

Of eo W , Thr. COffMPO"C!' 10 a pMwy tuppIy
CUlTIII'lI of a e A al~ mnrnum It\PUI~ of
10 V From 1M ht.,. lure,~ e g II), there are
three bUlC Orcullt 10 chooM from ItMt lorward
conven.... lhe ting~e oonverler and the
lull-wave forward oonverl., The holt! and lun
bl'idQM, uHd In 220 V I WltChtng power IUpplIM,
are unS!Jllabie IOf Iow-vollaga IUppll" as the
SWitching cUl1'enl mull pall through two .erles
power leml-conduClOfS and the polenll.1 dll·
lerence lost .crotllhem II proportionalely more
a to V than al220 V

II Ihe convert., had been dMlgned around a
lorward converter , lhen relellvely high currenlS
would have 10 be IWllched (thil par1lCUl8Iry
applies 10 lhe blooung ~rterl as~ II
only delivered dUrll'lg up 10SO" of • penocI

For ltd ,.alOn . the lull -wlva oonYef1er hal 10be
the chOIen 00l"I08pt SInce normal 1tl18g1raled

20

conlrol ClfCUllS hoIve two d<llerenllaJ outpuls
anyway, thlt e. lerTIoIl rllQUlremenllere lrmrted 10
anoIhe4' pow..- trlNl.lOt The UM 01 power
MOSFET'•• eg BUZ 10, wrth the control ChIP
50 3525 renders the use 01M'llermedl ale power
dnver lIages unneonaary

One disadvantage Of the push-pull conv.ner
Ihoukt not , /'lOWeIIer , 90 unmenloonecl It pot­
...... a relallWlty poor "crou-ooupllng"
When there are NveraJ NCOtldary WlndIngI, e
IoIlCl vanalron on one of them is tr.nsmllted 10
other WInding. In a relallVely strong manner , A
block Ing convart., I. much easl... to c:ormol in
this respect ,

Using lhe Siemens appliCatIOn nota (2), the
mulually-coupled storage chokel ol ltla lecond­
ary rac!lller can be Improved In order 10 combal
11'111 ellact In ,plla 01 Ihi., II wa. nacesl4ry 10
Include a lenel-pall linear ragulalOf In the 5 V
OUlpul hne 10 prevent InleractlOn ba'lwaan lhe
two OUIpult - lhtl was allO neeenary In (3). A
MOSFET was uHd lor lhe """-Plill elemenl,
th" redUCIng 1M PO lOs. 10 0 ,2 V which rapr.
MOl. a mtnImal power 101I, The block d &grem01
the~er .1 1hown 10Ilg, 1,
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2.
THE CONVERTER CIRCUIT
DETAILS

The delalled CIrcul i diagram 0' the convener i,
shown In I lg . 2 :

The power stage 01 the ccovener ConSIsts 01 the
tranlducer Tr and the two MOSFETs BUZ 10,
Thelnpul VOltage is laken ....a a current measuring
ClrC\llt and a lOw-pan Illter 10 the centre-tap
01the transducer primary Winding , The low-pass
"Ite r comprises a rIr\Q-eored cholle 01 220 ...H
and a 470 I'F electrolytICand IStnclUded to pre­
vent !he contamination 01 the inpul ....pply line
With SWitching Irequency impulseS and also to
inhlbll the introduction 01pulsating DC when the

baltery is belng charged by !he car matO!'
cmuglng system,

The entire contrOl CIrCUi try is encapsulated in the
sa 3525 integrated ceccn with the excepnon of
the OSCillator Irequency-de termlnlng components
whICh are e~temal , and connected ...ia pins 5. e
and 7. The OICillator 's pulse-Width modulated
and contrOls the SWi tching MOSFETs via an
Internal dri...er and pins 11 and 14 The 12 V oul­
put 'IOltage Is mOni tored 81 pin 1 alter being
sUitably altenua ted by a preset potenhometel
P1 and two sU~lhary reSIstors, FreQl.lency com­
pensatIOn lor thIS is prO'lided by 8n AC CircUit to
pIn 9. Al pin 16•• 5 V relerence 'IOltage lS ....all.
able. The slOw-lItart Input is applied to pin e to­
gether With a 1Ow-vollage detector which blocks
the pulse- width modulalor when Ihe Input supply
voltage lalls below e V. The supply ...Oltagato the
sa 3525 ls laken via an LED (whlch allO serves
all an ·on" IndICator) ha""ng a PO across It 01
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Fig. 2: Conyerter ~l re\llllehem.lle
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2 V The "low-voltage" threlhold Illhereby hed
al a 10 votl Sl.IppIy battery polentlal.

II pin 811 Nrthed vial the Iwrlchlng tranailtor T4.
lhe output Irom lhe conlrOl ctup il Sl.Ippreued.
Thll lacillty " utilised by the current hmller and
over-voltage prolectH)l'l ClrcullS , A curre nt mirror
T3 mO(lItort the tranlduc:erprimary current tlltMt
VOltage. as pre-set by P2. 11 e.cNded. T4 II
I Wllched and Ihe conlrOl chip II e"ec:tlvaty
SWItChed 011 II \he supply battery voIIage riles
abolle 19 von. T4 II Iihewlle I Wllched. lhil lime
Ilia Ihe 18 V zenner diode and. again. ahUttlng
down lhe conve ner .

The power transducer Tr hal lwo Inle r·lealled
secondary windings whiCh each supply two lull­
wave rectil iers Wh,lll thll 5 V rect lher is eqUipped
wllh a SChotthy dlOClII BYS 25, ordinary lasl ·
SWitching dlOCllls MA 852 arll used in the 12 11011
secllon OWing 10 lhe hlgh-vOllage bl'eahdOwn
(10 VI reqUIrements In lhis circui t II hlgh-lIOtlage
Scho ttky-chodel, luch as the BYS 26<90, could
be employed. an Increase in ettJc:lency would
reSl.llt

Bolh recfl/lers worll tniO a two-slage Mer (:lrcull
With choke Input - both Chokel Delng wound ona
common CC 36 core With alf~ap (Al

- 250) .
This mutua' couphng 01 magnellC lields in lhe
storage chokel ImprOliel the crOll regulallon
conSiderably

The s8COf'\d pan 01 the hiler chilin comp rises a
roo-coree chelle and a further electrolytIC. by
means 01Which. Ihe SWllchlng Irequency ripple Is
reduced 10 lhe order of a lew millivolts, The
reSidual lIalue 01the flp~. II delermlned by Ihe
so-called ESR (eqUivalent 11111111 rllSlstance)
which 15 lhe HF inlernal reSisiance 01 the capa­
citor_ ThiS. 01 course, II dependllnt upon Its
quality!

The sample voltage II taken lrom lhe 12 vOlt out­
put TIte 5 V oulpul con...ll 01 a " mple l8oel­
regulator MOSFET (T5) and ancillary component
I 2 - a variable zenner diode (TL 431). Even With
lull-lead output . thll C"(:\III lunctoona w,lh a
mInImum of voltage drop ICtOSI lhe l8flel
MOSFET (aboUI 0 ,2 V). A three-tern'lInal recti lier
would. on the othe r hand. e.h,bl! a senel PO 01
some 2 to 3 V al lhe ume load current An addi­
tiOnal advan tage ot thil cnccn II, tMt a alton-

22
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CirCUit aeross the 12 V output also reaulla in the
5 V hne beingIhut-down,

3.
CONSTRUCTION

In order to lacll,lat. !he conslructlOn 01 thIS
prOJect. a pMIed ecuu board DB 1 NV 005 was
developed, Thedlmllflsionl are 155 . 70 mm and
is also plallld on the componenlslde. The layoul
plan il ahOwn in fig. 3

The cons truction Is bes l commenced With the
labricallon 01 the wound componenls , The
Simplest are lhe two rod-co red Cltoklll lor Ihe
output CirCUlI. Two rod-cores. type Valvo 4322
020 368 10, are wound WIth 15 turn l 01 1 mm
lacquered coppe r WIre One 01 the endl il
\hreaded lhrough \h. core 10 that the choke
ean be mountlld Upright on the PCB

The storage choka12 ISwound on an a"-gapped
core CC 36 (AI. • 250) With two WindIngS 0116
and 35 lurns 01 HF UU 60 • 0,1 mm The be­
ginnIngs and lIndl are marl<.ed so that lhe eodl
01the 35 tum WindIng can be identlhed and Ul ed
lor lhe 12 vQlt output Circuit - the 18 Winding
Chokll is uled In thll 5 V ponon 01 the CIrCUlI
Ncte me eoo poIari llel when lil1mg 10the board I

The cower transducer Tr comprlles an ETO 34
core kit wlthoul an a lr~ap , In order 10 ecmeve a
good wlndmg Iymmelry , lhe two haives 01 Ihe
wlndmg s are Milar wound and all lhe coorec­
lions. ,ncluding lhe cenlre' laps , are connected
in Illfiel according 10 polarity , All windings are
earned oul With HF UU wire 60 l( 0.1 mm. ThII
pnmary Ita, 2 • 9tuml, the 12 V side has 2. 15
turns and lhe 5 V side 2. Blums, The ends ol lhe
HF ltlz WIre should be caretully Ilrlpped of In­
lulatlOn and Wired. accord Ing 10 lhe componenl
plan, 10 the solde r p'ns on Ihe body ot the COil
former.

Atterwards, all 11'18 componenla. wllh !he e.cep­
tlOtl 01the conve rter tranaillort TI and T2. can be
mounled and solde red 10 lhe board, II lhould not
be lorgotten thaI pow er MOSFETa are S8Osll;ve
to sialic charge. and should be care lully handilld
In lhe aP9rQ9rla,e manner.
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3.1. Compon.nl.

Seml-conduc10rs:

11: SG 3525: SillCOflGeneral, Molorola,
Te~u Instrumenl'

12: Tl431; T.~as Instrument., Motorola
rr, T2. T5' BUZ 10, BUZ 71, Siemens. Valvo
T3. BC 557
14 ' BC547
0 1: HP 2800, 1N62$3:Hewlen-Packarcl
02 : LEO red
03 : 1 N4148.BAW 76
04 ZPO 18
OS, 06 , 08: BVS 26 (5cho nky d~e 3 A/45 VI;

Siemens
07,09: MR 8S1. MR 852 (lall dlOde

3 A/ l00 VI: Motorola

ReSistors:
CarbOn or metal 111m RM 10
Presel pol' meter horizontal RM 5/1 0

Capacllors:
CeramIC andloil types RM 5
ElflCtroly1iC1: Upright versions

VHF COMMUNICATIONS 1188

Wound components:
Tnslr ,: Core kit ETC34 wllhout alr~ap ,

primary 2 ~ 9 turns, secondary 2 ~ 8 tums (5 V
winding) and 2 ~ 15 1um. (12 V Winding), HF Lllz
60 II 0.1 mm (see leKl)

Storage chOke: CC 36 Core With alr-gap ,
AL • 250, Winding 1 with 35 tum. , winding 2 With
18 turn., HF Utz 60 II 0.1 mm, pOIantyol windlng.
important!

Input chelle L1: Ring-core-suppression choke lor
Triac circuitry, 220 ", H/6 A

SUPPfltSSlonchoke L3, L4 1S lurn. onValvo rOd
core 4322 020 36810 lacQuered 1 mm copper
Wife.

MIscellaneous:
1 heal l ink 40 II 40 ~ 40 ~ 1 5 mm (angled) alu­
minium Slrip lor T1 and T2
1 u-icrmee heat sink 25 ~ 25 II 16 mm 'or T5
Insulation washer and mounting matenallor 't t .
T2 and TS
Solder plnl
1 Stan or plastiC w sw M 4 ~ 40 With nut and
washer 10 secure l2.

F1g . 4: Theeomplott M con", ert...
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4.
COMMISSIONING

The two preset polenliome lers Pl and P2 are
Ilral Of all lurned to Ihe.r mld-ranga poalhon and
Iha inpul connected 10 a laboralory power supply .
Al a aupply (npuloI 12V, Iha inpul current from Ihe
ta'llupply should be aboul2O mA.

An eeeneeeece ia Ihen conn.cled 10 the MOS·
FET gale CIrCUli and an appto xln\ale!y 60 kHz
pulse lJaln should be observed wrth a I/ary nearly
50 % duly cycle and 10 V ampiliude. Check that
thale pulses disappear when the inpul VOItaga il
lower Ihan aboUl 10 V and also when II I' higher
Ihan 19 V. thereby Ch8Cking the oyer/under.
I/O/Iage protectlOrlCirCUIt• .

Tn. IranSiSlors Tl and T2 ala now soIdeled
inlOIn. eeere and In. inpul YOhage 1811012 V. A
QuiUcenl current Of 30 10 50 mA ahoUld reaull
AdJUsl PlIOI' an output \fOllaga 01 axactly 12 V.

Tn. 5 V portion does 'nt need any adjus tmenl.
normally ,OWing 10In. l ight component lolerancaa
01 12 but. il necassary. one 01the two 1 kO 1 %
la,llIor. could be Changed. A daparlure lrom
nominal 01 mole than 0 .2 V would indICate a
delectlve componenl 01' a ClICUlt teun.

Now, lhe outpul tIIn be connected to a lOad

re. lalanca and Ihe r&gulal lon checked Wi th bOth
Yarylng load and input I/O/Iage. This check mUl l
be carried oul With a !oadcurrenl olallaa.1 02 A
allhe 12 V OUlpu l in order Ihallhe 5 V OUlpul can
be loaded lully Tn. maximum load can be
Checked and lhe currant·limlt threshold sel Wl lh
P2.

The prototype coovener 'I ahOwn in Iha phOto­
graphs 01fl g. 4

5.
REFERENCES

(1) Jlrmann. J .:
SWllched-Mode Power Supplle • . Part 1
VHF COMMUNICATIONS VOl. 17.
Ed. 211985, P. 79·93

(2) WllhoUlaulhOt
Siemen s SChaltbel59'ftl Du,chllusswandI8l'­
SNT mil mehrefen Ausgangaapannungen
(5 Vila A, + / - 12 V/2 AI. TOA 4718 und
SIPMOS·FET. Ordar no. BI3030

(3) Jirmanl'\lKrug
Microcomputer System
Part 1: SWllct\ed·Mocle Power Supply
VHFCOMMUNICATIONS Vol. 18,
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Joachim Kestler, OK 1 OF

. A 2 m / 70 em Antenna Splitting Filter

The foilOWlrli .nk: .. coneern. rntIlnly thoU
mobile .m.tNr. who oper.t.ln the '45 MHz
end 435 MHzerntlleur bencl• . Of cour-., It I.
po.llb_IO he". dedlc.led .ntenN 'or uch
.rntltNr bend'l ~I •• 'or the br~C'lt ....
celver. Thl. philosophy could .Iao be .pplled
to lhe mobile Iphere 01 Int.,e.1 but .n In­
t.nn. pant on the ' I mlly-c.r roo l do..n'l do
much 'or III r....I. pro.pectl r

ruator t'II'MQ • 3 dB g.IIfl .1 435 MH: ,e.g
the UKW·Tectlnlll.·, MU3 and MHU3-Z).~
cou6d. 01 COUtH. 1.1.. , coaxial I'Mt(:h to tum
the eQUIpment In ute, Ie 2 m or 70 em, 10 the
.nlenne but It\II preclUdn the S1mullaneoul 1.1..

01' both equlpmenll to WOOl duple. For 11'1,.
facility .n ,ntenNi dlple .er (sphnlng httet") IS
required

1.
PRINCIPLE

2.
THE DESIGN

All qUllrt.,·"",• .". gr~ enteMU con­
c.rted tor 145 MHZ e.n , In pnnopIe, -.0 be
UMd et 435 MHz They are ...... e.etIed on thH
INftl herTnonC ar'Id preMt'II • rNl 50 n 1m­

~ et the bUe 01 the antetN (1) . In.,.
Obon , cornrn.roeIy DeIIgned muItt-tlend en­
tennu WCltlIInQ It 2 m wtIh • qUIIl1._~ en­
letV'Ie length . repr.......... ~ ""'~

The 0tCUfl of -.ICh , d_•• d IhcMn In "g. 1
The ant«lN • 00l.l«tecl kl port A. lhe 2 metre
It., lIC*... to port B ar'Id1M 70 emtr.,..,...., to
,..,C
The par'" tuned e-cuill ll.c, . l2!C2 and
lJ;'C5 are rMClNIll et ' 45 MHz and thetefore
present • .,.,., hlgh Impedanc:e et IhlI frequency
ThiI pr.....,.q the pow.- from tlflnch A-a from

"""

OK10F AW2170 A I A ~t J

r--- - -,.--- -r----r - - - r - -""""\: :tT-- - - - - - - - --- i
I I I I I I I
: 11 ~ I l2 I I l) I I
~ I llo I

I I
I r-t C6 l'i I
I I

r I I I I I IL .J. .J. 1 1 .L ,- J
8 12011 1

FIf . 1: :2 '" Nrod 70 _ Nrod__ ctIploJ• .,
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.01 0 8 3 ea10 d 8 1 RE~ 0 dBlog ~AG.. -.. ." 00 o 0 --.
~

A / r-.
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I

,

CHi 5

"0,.

START .TO~ eso.ooo 000 ~HZ

'lg. 2: P'I" A..c ••hlblll. 110p.11..nllon .1145 MHz01to dB.nd.n I n~lon 10.. "
435 MH' 010.4 d8

appearing In C. For signals in 11'I8 70 em band,
the path A·C should , bowever. present the very
Iowesl impedance poaelble . This Is enabled by
employing I!le parallel luned ClrCUll1 (Ihey are
elfect!Y8ly Wlductlve reac1ances at 70 eml ...
T-Iorm lOw-pua Mer In conjunctIOn With C2.nd
C.
A' 1111. 2~s. the Insertion loss for Ihe 70 em
path A-C Is only 0.4 dB wherea s 2 m signal. In
lhls palh sulfer a 90 dB (8ppl'0 _.1allenuallOn.
Th. 1lg1V.1path A-B , hou ld - as m.ybe imagined
- beh...... In frequency completely oppoa lte 10 the
palh A-C. ThaI II , /I Ihould nave !he highest
pos"bla anenuallOn lor 70 em Iigna11 and at
2 mlllrllS eeve allow.n allenuahon as poSSIble.
As Ills dmicult allrequencies ashigh as 435 MHz
10 achieva reuonable values of 0 With norma l

tUned clrcUlls, i .a. called inductors wilh capacl­
lors, Ilna resonatort comprising semi-rigid cab/'a
ara employed, lig . I . Tha COB_ial luned linel L4
.nd L.5 .ra ahol'1-C1fculled at lhelr and. and r.
prasentl; a quarter-w...... tuned CirCUit at 435 MHz
whictt II parallel tuned. SIgnal. al frequencl..
.round 145 MHz Me L4 and L5 .. InducllYe
rll.dane.., which With C8, . rll ionned inlo. T·
lorm, low· pass liller thus IIn,uring • minimum
Insertoolou In Ihe 145 MHz bane!.

The Ch....C1en. tiC .lIenu.llOf\/lrequency lor
lhe path A·B I. shown in fig . 3 Two-melre band
eign.l. are anenu_ted I... than 0.07 dB whJl.,
lhe isolation al435 MHz reaches _ value here of
acme QOdB . Both the ch_rac ler lshC. oi lig . 2 and
Ilg. 3 ware obtained With the aid 01 an HP 8753
Natwork An.'y..r.
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Fig. 3: Pith A·B . xhlbtll' ct.eoupllng I t 435 MHz 01eo dB .nd In InNl'tlon Io...t 145 MHz
01only 0.07 dB.

3.
CONSTRUCTION

Now , a lew noles concerning the ecrew eueo.
The diplexer, described here , is hoosed In a un­
plate box wIth lhe external dimensions 139 mm x
53 mm x 30 mm. Figure 4 shows where lhe BNC
sockets lor port s A, Band C are located and the
method 01attachmenl - simply soldered aroond
the /lange edges to me tm-plete box.

The internal space of Ihe housing is compart­
menled wilh hn·p/ale dividing walls having six
holes through which pass the dlplexer'1 con­
duelors via soldered·in , teflon, leed-through
Insulalors. The walt separsting BNC socket A and

28

socket B is necessary in order to prevent about
- 40 dB 01capacllive coupling.

FIg . 5 15 a phOlograph Of a constructed example
01 the dtplexer and Ilg. e gives the necessary di·
mensions lor the labrlcation 01 bolh coaxial reo
sonators L4 and L5.

3.1. Componenl l

L1. L2. L3: 3 turns silvered wire 1.5 mm die ,
7mm Inl. dllt

L4. L5: Semi.rlgid cable SA·3 (SUhner)
as drawn

cr. C3. C5 :cer. disc 22 pF
C2. C4 ' tubular trimmer 0.5 - 3 pF
C6 : cer. disc 10 pF
3 BNC pane l sockets
1 lIn-plal e box 13911f)3 x 30 mm
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4.
TUNING

The fOllOWing hints concerning the dlple.er·,
tunIng ar. dIrected maInly 10those amalel.lrl who

do nothave a well·equlpped HF tu t labOratory at
their dtspOHl. A (aimpla) SWR·meter l hould,
however. be available; II is conn.ecled between
socket A and the anlenna.

The twomelre Iransceiver Is connected 10 .ackel
C. Using a received Signal from a lOCal relay

2.
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stabOn or another am.leur Iral\lrTll ner bul in
a"y C&M .. Sltong .. poMItN. L1, L2 and L3
ar. tuned tor the grMles1 poulbIe aner'lUabOn
i t smaInt S-meler rMlMg The I\.Irq IS

c:amed 0Ul try eatefUty COiI'P'a_lO and • ••
pending the QOlIed induc:eors UWiIl an lIerabOt!
tunng ptOC:e..r between Ihe 1hrH InOLICtors
untlllhe maxlrT\alanenuabOn halbMn~,

A 70 em tranaceiver 1$ COl'lMCtad 10 IOdltt C
and Ihe IIQUlpment Nl IO trantmll in Ihe rnIc)dle of
the amateurbend. Capactcq C2 and C4 arethen
tuned,~ ft......no tletwMn -.n. in order 10
~ a muwnum in Ihe SWRmet.-.

The tunng of brrch A-8 hal bMn detemwtrad
try Ihe dirnenIIonsof Ihe CObia! line IMOI'Iator
and dOn nell tt-. l loi. ~rl 1Idjuatment. The
!olIowIng Iabla summariMs Ihe~ SC)aCIfi.

cations of Ihe diple xer :

5.
OPERATION WITH MOBILE
EOUIPMENT

AI may be Deduc:ecl trorn fig 3, Ihe Ion In peltl
A-B torIrlQUer'lClHarouncl 100 MHz (VHF l:lrotld­
east band) .. only about 1 dB IhuI permtbng Ihe
lII1ema dipllx. delclIbad In (2) (1.1. broIOc:Ut'
2 m ~x... ) 10 be COi_..c;lad 10 port B In thII
matW'III' .. 1hrH 1QUIOfI'lIW'It$ . car radio, 70 em
11"........... and 2 m11"11_""', can dlhart Ihe
aamt mobIII WtlIlYWI

6.
LITERATURE

Path A·B : Inb rllon 1088 al 145 MHz ; O.OMdB
Slop attenual lon al-435 MHz : 90 dB

Path AoC: In..rt\on 1088 et 435 MHz : 0.-41 dB
Stop atttnuatlOnat 145 MHZ: GOdB

I~: AI parts nomina lly 50 n
Porwr- rating 100 W continuoul

400 W inlermrltanl

Table of IMI rHUltS
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Ralph Berres. OF 6 WU

Improved AFC Unit for the OJ 4 LB
ATV-Transmitter Sound Ca rrier

The ATV Ir anamlner, pub llahed In (1) by
a uente r San ler, OJ 4 LB, h.. been, In the
courae 0' the year. reproduced by many radio
amaleura. The aound oac lila to r at 33.4 MHl la
frequency-modulated by I~mlcrophem. . The
dlff efence frequency to the vilion oaclllator ,
namely 5.5 MHI , waa ItablllMd by meana 0'
the modula publlahed In (2) by Joaef Gtl mm .
Unaatl a'acto ry opefal lon 'orced me to aearch
lor a aimpie but eftac1lve allema llve which
allO. mUl t u.. low-col t end eaally obtai nable
co mponentl (e.\1. CB crya1ala). FOf this, a
apeclal lrlKluenc y plan had to be evolved.

.,

1.
CIRCUIT DESCRIPTION

The completa CIrCUlI schemalK: Ollhe module Is
r&pfOduced In '1\1. 1. The OSCillator (T1) WOfkI on
a CB Irequencv 01 26.72 MHI . The ned stage IS
an emlnlH'·loIlOwlH'(T2) whiCh blJtI.,alhe OSCilla·
tor !rom!he follow ing gale , Al lhe inpul (9 and 10)
01 the 7400 is a preset pol'meter whiCh IIIrv" 10
III' lhe Working point. The sinulOidal algnal ia
conv ened by the TIL NAND gate lnto a SQuare-

"....

..1 110

" IF> I

"

'lg, 1: PlL circuit ullng I ce eryml lor the "'TVaouncl _ Itl"or
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w.... \/OlI.age TM TTl !C, connected 10 oul·
pul pw'I8, dMdnthe"~by aladOt 01 10
and then by 8 ao tNt lhe outPut.derMtd lrom lhe
~taloeollator . ia 334 kHz .

The atgNl !rom the ~tor module
(OJ 4 LB (02) II led 10 !he low.- par1 01 the

• 12V

.I. . 12V

Input
33.4 MHz

from lOund IF

' Ig. :I:n.~. OFaWU001.. tu lly toppef'

QOMM on tt. COfnpol.." , ....
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CIrCUli. F(lIl(wmg the buffer~ (T3) aneta pt.

tel pOl'mef8f. II aoalf\ a NAND gil" anettwo TTl
IC• . Thl. corno.n.hon dlVlde$ by • IolaI 01 100 .
aoa,n retu1tltlO N'1 • nonwnaIltequency of334 kHz
The integrated CMOS CWCUIl~ ill a CQmOIIII<I
,,~ ancIptIaM c:ornparalOf PLL II cl4Ivert
a conIfOllo'Oftage at Itt outPut WflctIII depel dent
uoon !he Ir~ or 1M pnau otlerence be­
twMrIllI two lrlpUt. ftq conIfOl pot.,,1JaI1I u,...,
tecllO a 1ow"9UI fIbr ancI then oullO the MlUncl­
oec:ilIIItor vancap

2.
CONSTRUCTION

A pnn tecl CltCUI' board (f ig. 2) waa tPeOally

de8lgned lOt' the CIrCUli 01 fig. 1. It " dOu~

IIdecl wIth a oomponent lIyoul plan and la 90 mm
• 48 mm . The I,lppef IldtI ,. lell oompIehtly un­
et ched ancl lMre'ore e. hole. paUing leada
which lIa no! dlr«;tty grouncted muat b1counler·
aunll on the grouncl-plane SIde., oroer lopt~

' a anort-Ql'CUft 10 HI1h. Thla proc:eu hal bMn
mentJOt"lecl many tmeI - a 3 mrn dol II FnC*

auitablI tor the opetabon. Unb1unalety, the
compoI"layoul plen hal~ pmted wtltIthe
8F 1991UrY'11<1lhe other way rouncl It the eent,.
IMcI I. ben1 toward. the ....r, the problem
wlllallevlated.

2.1. Components

0 : CB crysta/2e.72 MHZ
L , 14 turns .......,ed 1 mm capper Wlf, wouncl on

5mm lonNl'
VoIIaoa regula tor 7805
n ...T3 BF 199 (SF 224)
T4 Be 107. Be 237
TTL-IC. : stanclard v.r.ion, no LS Iype. ,
C·MOS: CD 4048 N
Preset: 25 kn , RM l OISmm
Reslstort : 0207 Hn• • (AM 10 mm)
Capacr1ors:
small valun, ClfIlT'llC disc AM 2.5 mm
me<klm valUea: C*MTlIC dIac: AM 5 rnm
,..F vlluM: W'otalum PNrl AM 25
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3.
COMMISSIONING

2.2. HOUl lng Conltrucllon

The printed ercurt board may be made to fit into
a proprietary tin-plate box using only a 1111'1 to
tnm it to an exact !It I prefe r 10 construct my own
boxes for this purpose, The equipped board i8
then soldered on the compon ent side to the
housing In a continuous joinl all the way around
the walls , The supply voltage and the output AFC
vollage are passed via 1 to 2 nF feed-through
capacitors. The high frequency lead·ins use
either a BNC or SMC connector for best results .
The voltage regulator musl be litted with 8 heat·
sink.

After connecting the 12 V supply voltage , the 5 V
output 01 the voltage regula tor Is checked at
once, ~ most be between 4.9 V and 5.2 V,

A 50 MHz oscllloscope is required with 8 10 : 1
probe together with a Irequency counter. A Signal
generator covering 40 MHz would also be very
useful but it must have a 1 V output (minimum) .
The setllng-up proceeds as lollows: -

• Put the osci lloscope probe at pln 9 01the 7400
and adjust the Inductor core until the oscillator
starts to oeeuete. II It refuses to oscilla te, un­
solder the crystal and replace It with a 1 nF
capacitor . The circuit should spring into osci l­
lation, 1Inol, something else Is amiss . II all is in

Rflsltltor positiont :
1: 100 k
2 : 10 k
3: 10 k
4' 10 k
5: 680 n
6: 4k.7
7 : 4k7
8 : 680 n
9: 4k7

10: 4k7
11 lk8
12: 10 k
13 lkB

Cap.fICitor posltiont:
1: 1 n
2: 10 J.I

3: 10 J.I

4: 10/1.
5: 1 n
6: 1 n
7: 100 p
8: 1 n
9: 4n7

10: tcs
11 : 47 p

--ill1TI.J DF6'wlJ--uu
Fig.:): TM outpu1 voll-a' w.vtfonn III pin:) (S)

o' the 7400. L.n: wrong, right : eGrfllct
wortdng polnt.dlu.t....".

orde r, replace the oscilloscope probe with the
counte r on pin 9 or 10 and dete rmine lhe Ire­
quency 01oscillation. According to whether the
trequency it too low or too high, turns are
removed or added to the inductor L until the
Irequency 0126.72 MHz fies Within the adJust­
menr range , The lest capacitor Is then removed
and the crys tal soldered back Into circui l, The
induc tor is again adjusted until the largest
ampli tude is to be seen on the OSCilloscope
screen .

• Apply the oscilloscope probe to pin 8 01 the
7400 and adjust the adjoining preset pot'meter
until a stable , jltt&r-Iree, square-wave signal is
displayed on the screen (fig. 3),

• Connect the oscilloscope probe to pin 14 01
the 4046 and chee!< Ihe djvlded-by-BO output.
A clean equere-wave trace must be ceteroee .

• II a signal generator il availab ie, the lower
branch can be checked and adjusted In Isola·
tion Irom the worll ing signal 01the sound oscil­
lator in the module . 01 course, the worlling
signal will do Justas well as I signal generator
although perhaps not 50 conveereot. In any
event, a clean SQuare-wave signal must be
seen at pin 3 01 the 4046, which hall been
dMded by 100 wilh respect 10 the input signal.

• Now the AFC voltage should be seen 81the
output of the PLL Integrated circuit, It must la ll
to 1 V when thelrequency Is loo hlgh and rise to
4 V when the lrequerlty lal1s below the 33.4
MHz nominal

4.
INCORPORATING INTO THE
ATVSENDER

The eccno-oecmetor module OJ 4 LB oo2a (VHF
COMMUN'CAT IONS 4/1977, Page 237) must

zr
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lin in the modclle of the WOriIInQ reno-. It\al II
210 3 V.

Upon IWl1dWlQ on the UMmbIy. the "klcIo."
QOI'lOIbOn W ..~ two 10tfYM secorQ. ThII
bm4I II depelldent upon the Dme COI"IIWlts of

the RC netw(lrlo; . 1the oulPUI of the 404e PU. IC
.nd should nol be made much lImalle' lhan the
one shoWn In lhe dlltgra m. OtheI'WlIe. the Iow...­
Irequenoes will 1, 11 OUI ol lhe con trol ,.nge

OF 6 'WUe; Y1uon

~, .j,t.,.

~ - ,,0,
YU~'-.l

I-
~J 'I.'OO2. e.. .. 01'

1"( -I
." r ll . ..~.

"" ~UOOl

..

fig. 4 : Tht Int eg r. tlon 01tn. "fe unit IfIto tn. per«l1
" TVtranamtn.,

50
REFERENCES

fq be 1lIg"l1fy mod'l«l n. II dOne by ornIttIng
~ety 1M 100 kfl 'MIIklt R 22O!

.... Ilg. • 'hewS. the AFC outPut of the OFewu
00 1 modUle IS conn.ctecl 10 the AFC inpUl (PI
2081Of the OJ 4 LB 002. module. The outPut of
the ..n. module PI 202 (33.4 MHZ) "-0. II
conn.cted 10 the fX)r1'iI$pOn(l'ng If'IpUl 01 1M
IUbIKt modUle The 33 4 MHz signal ahOuld be
.dlU"ed lOf ,. maxImum VOIlag e . , the tubJ4lC1
modul. ,equi,. , .bout 2 Vpp . Sinc. Ihlt I, 100
hIgh IOf Ihe (OJ • LB 007) pIc1ur.lOtJnd com.
blner•• VOltagediVIder Is provi(Ied. the '"enu8­
bOnof whdl mua'I be oetemwned e.penmentally

The nduaor L 203 ., OJ• L8 002a is IdlAlecl
., Ofdet" thal 1M oot1lrollIOlIAge at 1M Me Input

(1) Sattlet" G.•OJ4 L8
A Modu*ATVT~.

VHF COMMUNICATlONS Vd. 5. Ed 111973.
P . 2 ·t5 and
Ed 21 1973. P. 68·80
A Modu_ ATV T' ...."",n... Wllh Video and
Audlo Modu!ahon . 1IF l.eYeI
VHF COMMUNICATIONS Vd. 9. Ed 4'19n .
P. 233 ·248

(2) Gtlmm J.• DJ 8 PI :
ATV Informel lon
VHFCOMMUNICATIONS Vol. 8. Ed 1/1978.
P 19· 23
A V..~ Sideband Fillet torATV
VHFCOMMUNICATlONS Vol9.Ed 1l1gn.
P 14 ·18

-=
You can now order magazines. kits etc. using
your Eurocard 0' VISA Cr.cl tt Card I
W. only require the order againsl your
Itgnalure. the card number and ItSexptry dale.
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Hubertus Rathke, DC 1 OP

ATV-FM Driver for the 13 em Band

The following Irtlcle will dllcrlbe en ATV·FM
driver, the oKlnltor 01 which I. Itlblllzed by
I conventlonll phl..lock.o.loop circuit. Itl
technical reell.allon hll dltlberllily Ivolded
Ihe u.. of axotic lpaclalltlea together with
Ihl nHd for axpanllve te.t equipment - thl
m"luremanta will be drlwn from Ivanabll
comparison qUlnlltlll. The ..Irch lor I lult·
abll d.algn Ilao had 10 encomp"l the mltl.
gltlon oltha energy loa. II thea. fraquanclea
"lOClated with the trlnamlulon batwaen
trlnamltter Ind antennl II welt .a I IUltable
I~uancyco~twhich Illowed thaemploy­
ment of tried and telted clrcultl.

1.
CONCEPT

II the characteristICs 01 coaxial cabin normally
used In amaleur practICe are conlldared. rl may
be conclUded that Ihey axhiblt an allenulliOn In
the 13 em band Of belween 20 and 40 dB I 100
malT... In order to Improve Iha energy balance
between lTansmmerand ametlnl In !hi tr8n$pOfl
medium - especia lly WIIh FM wondng - I
paUlve mutbpllcahon 01 the baslc: frequency ,
together wiItl the baseband. in !hi immedil te

vlclnity 01 the anlennl was contemplated. The
problem with this II, that lidebands. unaVOidably
prodtJCed in the multip lication proccas. will also
be multiplied along with the wanted signal thus
causing a broad lpodrum at the lina l output fre­
quency.

It is certlunly advantageoul to tranl mll the RF
power at a Irequency other than In tl'1I UHF tell­
vision banel. Tha 24 em band il l uitable lor this
purpose. TNI is anractIVeOWing tothe lvailabihty
01 exiSbng concepti lor pawl!" amplif iCation in
the 23 em band. and only I doubling proce ss ia
reqUIred lor Iha 13 em band .

The next I tap II the pfOduetlon 01 a Irequency­
modula ted lignallrom I ctyIla l oscill ator work­
ing at , 167,5 MHz. The problems start here. as
standard componenll are 10 be used. the de­
mands upon reproducibilily and simpliCIty 01 ad­
Justment ere magnilied . The laner is necessary
In order to gIVe Ihe VCO regulated quantifies lor
ltIe positive operation 01the phase-locked-loop.

As an altematlve 10 lhe very high Irequency
oscillator. described above , I miJI!" concept
consist ing 01 I PLl oecil1alOr and 8 ctyIl8k:on­
trolled oscili i tor Wh examined, This configura­
tion Is shown In !he block dIagram 01' "g. 1. This
concept Wh. however. dropped because 01 the
mUlllpllCily 01 Irequendn Involved and on top
oItha!. the miJlng proceu ttaetl ernt.. ItJrther

39
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-co

II ~ l t i '" h1 "" ~,.
II

CJ I ' " Del0P

flO, I ;

TNVCO~..-l."
at. hlfh 1,..q'*'Cy

... ... .y, ., fig. 2;. " ~" TN I'lOduIatecl veoIn the

g UHf ,.,. ultlno Iwo "..
quency doublerl bet_...
pow-.!' Impllflcltton

> 'ill ~ "DID

'... > .. DOOP

trequetlCln thUI lOCtNllt'lg the pou.bllIty of
apunout products, Aleo, r1 c)oM no! allow I IUd­
able trequency lMpMabOn betwMn 1M~
bOn tr~.-.d 1M PU. reterence~

Tht ..m lor I IUIUble~ WlIhIn 1M
tr~ of the wv-n ICJPUatlOna. wullNly
rnolvecl Wllh the *'OptIon of a 583 75 MHz PU
Ind an aew. dOublIng of 1M ptoduc«I IX!'<"' ,
A MCOnCl. pauIve dOubling lollows. 111'* alln.
Ira~lner. or I I the Inleflna, according to ,.
Q\IIramentt. The del..led block diagram lllhown
In fig . 2

2.
CIRCUIT DESCRIPTION

ThltCClI'flC)IeII CtfCUlllChemoIlJC .11hown If'l Ilg . 3

Thlt ttv...~ 0IQIa1Or • buill In OICrIlI
larm WIIh I PNP lranNtOt' Thlt UN of I PNP

4(l

IrIOMlot herl otrv\Il.. the UM of an RFC. TM
dllCl"lle tonIltUctlOtI a!IO aJIOwI • concentrlc
tnr\"I'Nr 10 be ulld. thMe bWIg lea prone lID
rnact\InlcIIIy Induced FM INn .... or toil typM

II • lor thII reuon lillo, thai the vancap RFC
must be Itl.ICk to the board WI17l UHU or • ..".,
1dheIIve. The vancap .. CClt'W'lICted 10 the tunId
ClraIII via I tnl"rWnll' lI'l order thai. oehned aw-p
width of 3 MHZ per YOII. Wllh reler~ 10 me
Melllator trequency . maV be adlUlted by IlerlllOtl
Wlltl OIher tnmmen TM~ cond illona
Irl luI1illed by a ClPllClllv, potenllOmeler in the
trlQUlf'lCYdet erminlng ClrC\III.

TM outpuI lrom the veo.1 liken 'rom I tap on
In. luned Circuli I nd the OUtpul 10 lhe PU
dlvlde r II taken by mean l ol an IndUC!lv.coupllng
loop . The Olcmator ItM" hu • 9,3 V Itabilized
IUppIy and ia only drtv." TI"lOdIrltely in order
that !he varicap dlocIe 'I III'OrkIng well within ...
IirMa. The varlcap IIMW1Q volIage iI derIVed
~ lrom the VCO',1IUPC)Iy votl9.-.d liN in
the rniddIe betwMn 1bouI2,5 and 0( 5 V.
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TM OKlblor onvn an actI.... doUbief Ilage
u...-.g • BFR 34 tr.,.. ..at« WId •~ ... TM
~. whlctt .. now IIYMaDle M hd the IlnAI
!Tequency. II tr*'I~'*'on !he boWd to 12 ·
15mW BoInthfte~"'IMty~,

coneISIlng of SW'Idard orcuta lind~ leG..

2.1. The OIYkH by 14 Stave

ThlI Mage dMdH the SIgnAl den'vecl !Tom the
oec:lhlor by && WId supplies 11 to the PlL M
a 12 1 MHt TM ClfCUIt conlorma to h I of 1M
chip~I.cI1Jr"' ·1 applica.llOO not• .TM upngl'll
pOrtion a l ptn & 01 the divided dlHerenllal &I(lnoll
.1 lak.n to • laST PNP I Wl lChlng Iranalalor 10
bnng II to TT L 1....1. Th. 10010wing inv' l'I.r 1110
..rv. , .. abuff.,

2.2. R.ler.nee OaclU.lor

A cryttal conlrohd TTL OSCIIla lor UWIg 112
SN74QO w.. employed .. the re!8ftw'IC::. oeoIla ·
lor , The IOllowlng lnV8f18f ............ In the cue
01 !he dMder. .. . bu1I8f Nole thai tnlI otd!alor
emp60yft 22 kn IeedbaciI resIStors to the
;al" whlcn MrVt to lnC".... the InpUt 1m­

~ !hut constllubng 1 low. loacl on the..,....
The output l1eqJenCy 01 the oadIalof' may be
InmmecllO I'lOmInal by !he ...,.. lnmmer~
tor In the cryalal CIrCUIt. The degr.. by~
!he cryslal may be puled .. dependent upon the
rype Of cryslal Fundamental mode CB crys1al1
may be uNd. II no g reat~ .. anacht<l
to an . ..tF8fT18 degr.. of stability ,

2.3. The Pha..Lock~Loop

Stnctly tpe&klnll . th.. c:omprtMI the 10l1owlng
tunc1lOO blocks (1M llg . 2): OSCIllator d Mder,
rel er ence QlCillator. phaHlfrequency compara­
lor ancllow-p... hiler . The IC used in Ih ls conc:.pt
combines lhe funct l()r'll 01 lhe pha.aei1requency
compa rator and the Iow-pau 1111........ II hal bMn
ldenlll.cl in the Illerature al. PU-IC t!\en II wlM
be 10 rel.,t.cl 10 here.

TM block dlagrlm thOWs a mi."811M OU!pU1 Of
lhe Iow-pa.. !liter WIdat the conlrol VOltage inpUt

'2
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whet. the conlrol IIgnAl . namely the dIoo.
tuning 1IOItage. is supenmpoMCl upon the VIdeO

Ind audIO modulabon sqnaIs. " these ~I
h.acl not been an&nulled by the 1ow-pua'III8f.
I'Iey would be ...... ase..~ IlgNII by tne
PU and canceIId 0U1

To CI'l«:I< tne 'unetlol_lIl 01 !he Iow-pus filler ­
.,.. ltI'Ip)r1anl elemenC In det«lN_1g the •
haVlOUf of the PLL - .... l.cton ... MY8 10ba
oonaoer.cl . The Io<wMt~ to ba trans­
Inned ItI • VIOeo I9'al .. the !Tame SIgNlI al
50 Ht AccordIng 10 theOry. now.ver, that .. not

QUII. true .. there IS allO • DC c:omponenl.
constllullng the black pedeslaJ. pre&efll In the
video Ilgn al. Thl' " only meollQn8d lor lhe
u k. 01complet......lI, .1 thll part al lhe I lgnalll
r.-inserted, fOllowing delecllon , by . DC rttSlor.r,
The hlghesl dlsc rel. lrequency to be found ,n the
vldeo signalil ihe colOur pllol carrier a14,43 MHz ,
For the video 'ignoll lhen, • bandwldlh al some
4.5 MHz. starting II 50 Ht . can be reckoned
with In the apec1fUm

TM audio SIgnAl II QUlI. MPlfat• . being • Ir.
quency modulalllCl IIgnal on • pilot carrier a'
5.5 MHz. I.. 11 lin 1 MHz hlgt.- than tne hlgheat
'tIdeo~I TM IoweI'I PLLIow-pau ""er
frequency . to ensure IIdelIty 01 'AOeO tr..­
moMlOn and to liner rtOIM componenlI. IS tnen
hedatSO Ht

In order that the veo apec1Nm camel~ the
lIIrI' ant.cl IIgnall . • further h1teong 01 the control
voltage " camed 0U1 by an mdIbQnal LP Mer
tocated ItTVT'l8dlalety bator. Its ently into the
0lIQlIa1or. ThIs • hal • lImd Of &5 MHz It
CQI'llnbUf"lowardi the suppteuiQn Of the reIer_
~ I1I1QUltncy which hal bMn ItItroduced VIol

~I..... couPling In the PLL-IC and appearlat
the pu. Iowo-paaa output. The PLL IIHlI. II •

d lg.laI type 4 t1) wt'lON advantage IS tha I "
POlJ,MNft , lheorellcally, an Iflllnat. C8Pfur. and
lock r. ng.

2.4. Video Amplifier. us ing P,...mpl\l;l ll

The VIdeO ampllfler ClroJl1, comple te 'Mlh pt.
emphaSIS. wu taken .. a compIet. unl1l rom (4)
TM \/ideo Signal" tak en through a T-networlt lor
Impedance ma tc:hlng to the loIIowlng pr.
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emphurs~ The P E. networIl~
1M highfr~CllmPOllM'llS ollhe lXll'1'lP<»'1.
IIgNI and .n..-.u.tes 1M .. part ol 1M
sPeetrum The ....... IOU. eauMCl by thlI OC*.­
bon. IS~l" lor by the loIowmg VIdI>o
ampIIl.., ThuI.1UItIbfy balanCed VIdI>o IlgNIIi
.v..... to modUIat. Ihe VCO vanc-p diode ..
wei u tMIenng 1JMI f\I1CbonIII arCUll btOdt The
AF "equency drevl.bon IScorrtroIecl by 1M 10 kfl
pi.... polenllOmeler_

2.$. Alld lo Ampllfler . nd Sound-Cerrhtr
o.cUlator

The~ CIrculi bIOCk5 h,e.....110 been t.ken
duectly Irom (4l _The sound I!g"alll lak." Ilrll
01all 10th. mICrophone pr.ampliliar aod the" on
to th. rnodulalton ampllll.r whICh hat • limiter
loeorporated , A pr.set potentlOrTHtter Mt. the
deviatoo 01 lhe 55 MHz BOUnd carriel be lora
the BIg"al 'I take" to lhe BOUnd-VCO'. varlCBp
diode. Aher tha OIelnalor il a bullar I laV., the
output of whICh cart be y.ned by mearl, of the
prBMt yanatlle YOltIlge prOVIded on gat. 2 01the
duaI1Jale MOSFET. Thq; adJUltmenl de!annlNl
the de'oqtlQrl ol the aounct camet' '" the~tt
FM.TVIIgMI

3.
CONSTRUCTION

The CIrCUli IChBmBIIC of IlQ. 3 " c:ons1tuCtecl

UIlnQ a ~Ilded 8\Xlxy..gIaM pnmed CllCUII
board '" 1M EurQpBi tormal The lOp Ilde oflhe
*rd ta tell unatchBd as a "round·p1a". Cootacl
between the two lida. 01the boIrd I. eHeeled by
meana of the oompotIent Ieadl which al. 101­
oared al both lhe top and botlom IIdes of the
bOard A 30 mm IInp 01tln-p1ale, encomPUling
all lour tide.ol lM PCB,also ..rvelthl. purpol• .

Sound, vkleo all(! PLL ara all equipped with
componerll. Wllh no partQJlar MQuanc._Normal
Moog ia used 10 COIV'leCt 1M HF paIlS, I. 0.­
Cilaklr , doubler and bull.... TNt II~tarty the
cae lor the oec:tllalor which II complatltly Wiled
between the two trlmmera and the feed-thrOUgh
capecJlOr wtwerl puaaa through lhe boI.rd..
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The c:omponant pIKremarIt dIegIam of Ilg. 4
lnl)Qtas1hBPCl"lx)nol"~l8/'Itt . IImay be
-.an, that 1M~~.I1lI., '" trlrI In­

put 01 the~ amp"'''' II nol equ.pped and
the HF Cl!CUilry I. acraanacl trom 1M rasl oflhfl

CirCUIt by rneanaoIa 20 IMl~W"

The oeaIalOf ~rtmBt'lt II~

BCfaened by ~nrng II WJVt. c::ov.r

The 5 V regulalor ISatllxed 101M IIn-pIataframe
and 1M IuppIy Iaac:t. cart be taken 10 bOth voeo
and aouncl OtClJllB Without 1M need lot leeej..
lhrougf'l CAPKJIOf1 I" oroarht the C«IIra pwt ol
the BNC RF output lOCket IItt on the BlChed
tuned CIrCUlI whefa 1\ earl be property l()I(»red.
the po'illormlg 01 the hoIa lor the IOCkel body
must be carefully marked OUI and drill" befora
lIClIderlng tht aurroundlflQ w.1I 10 the PCB

3.1. eo".lruc:llonal Not..

The prlnted CIrCUit board ia lOIOered iolO til M­
~Ie frame~e 1\t\aa beBt"I equiPPed· The 01­
c::iIator c:ornponents .re IherI meum., and the
1CIBBt'W'lg compat!l'nBt"I oonatruetBd The lUI 01
the componenta mly Ihen be MllclBred '" any
OesirBd oroar. Thecoupllrlgr....tor. lrl the audIO
and videO pOrtlonI .... IaIt OUI Of C1fa.t11 10 ttlal
only the HF and the PLL CWCl./llB .... QCMtratllQnll
tor the II'WIIaI~ 1e1Bt on

Me 4()4.4 lMotorola)
2NS451IMotQrOla) or
BF 245C
MPS 36<'0 jMolOlol.} or 'ast
PNP-S.-swl teht!lg -l ranllllor

12 : U664B,BS
T1: BF418 (Trk)
T2, T3: BFR 34 (Tlk, Valvo)
13 ' SN 1400 (nol LS!)
14: L 1805
15 : NE 592. LM 133
Tl2 SF 800 tn or BQU/Y )
TIl , BF245
T1, T8, T9, T13, T4 -Be 183,Be 238 or eqUIY.
TlO: Be 213 or equiy.
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RFC 1
L2,L3
RFC2
RFC3

2. S....11Ch onh IUJlPy~ 12 · 135 Vand
(:hedl.1he 5 V WId 03 V (VCO) Ines
ADOl.A 9 MHZ ahou6dbe musutecl at TP 1
and TP2 ,

3 , Cotv\ect h YOIlfMl_ to bndge , and.,.
JUSl to 2 5 V WIth the 2 5 kfI ptMet

By fTlRftI 01 the 1nl'\'lfI'ler. adjusllne VCO'.
ffequency 10 lhall1 ISabOUl the same aslhat
oj the re l8fWlCtl oeoIator '.lrequenc'f.

.. AdIUlt Ihe doubler and bun_ st-oe lot'
fn8Jllf'l'lUm 0UIPUt IIIJMlal 1.1 OHz adjus11r'l1J

(3) above."necftNry
5 Check the veo'. devllllIon: by means Of

the ..".. tnmmer 10 Ihe veo variCap . the
lreqll&f'lCY clevIallOfl .. aclJUlledto ~ 3 MHz
Wlth a ~ 1 volt cNnge I I bndge 1 Fre­

quently CheCk and adJUIl the nominal fre­
quency (84 _ 10 ) In the COUfH Of the

dAVlahon ..lIlng , Owing 10 ttl. non·ll neanty
01 the ....neap. the dev lahon will no! be
exact ly lymmetrlUl abOUl the nom,nal
Irequency. The toIlowing table applies: -

RFC"
RFC 5
RFC 6
L5. L6 :

CJyllal :
Th. 9121 MHz CJyItal lor the dnver output Ire·
quency. I ' 67.5 MHz, II haUthe lend lreq uency
012335 MHz In the 13 em band Othef Iranl mll
frequenc..s Ir. cale\llateclas loIloWI :

BB IOSO lSoemenI)
BB 109 0 IS!emenI)
1Not , 018 or equw. SW1\CtW'Ig dIOde

Conduo>on.
L 1: ~Wlr. klop, d - 2 rnm
L 11k)' siIv.....,...,r. klop. d - 1 rnm

5 rnmfTOm PCB
Utuml05Culond _ 25mm.......
<4tumaOl CuL,d - 251M'!
2 turns 0 1 Cul tl'wo' 5 mm long
lemt.bNd
<4 tul'ftl 0 , CuL. d - 2 5 mm
5 tulTll0 .5 CuL, d _ .. mm
f.rnl.bNd
BV5800 (Neosidl

4.
TUNING

FOfIheVCOlr~

loCO - lo-e.ot

Note The dMOe-by-&l tC hal rwo f)1lM avWl­
able, both 01 whIctI may be UMd The dlltererU
.., NI me U 6&1 Booet l"IOt ;enetal. a apuro,IS

In the event 01 no '"PU'!1Ig,..... and N U6&t BS
lrlVanatlly ooet

For commissioning and tuning , a ....ry high 1m·
pedance muUlmeter Is requifecl along with a 30
MHz lrequency counle r, on. o.cilloscope and In
HF IndlUtor (. g absoft)lIon wl vemetlw).

, Set an lnt'TVnefS and pOlef1Uom.t.... 10 the
tnIddIe 01~ range. The ..70 II ptHelS III
h Pl1. IhouId be lei 10ma_'mum ~11·

~, Bndge , .. made

1(VCO)

... 6... ""
5<1'

1(TP2j

9071
912<4
II 17'

6 V(bndQe)

1.5 V
2.5V
35V

7. Check control klop~ Of N ... open
klop . II IhouId be .. flNf .. ponCl6e 10
2.5 V III the range 210 3 VOlt

8 ()pen bndge I Ilf'Id cae bndge 2. The
control VOltage Of the doMd klop ahou6dnow'" betwMn2 WId 3 von, By caretully( !)
adJUSl1r'lIJ the veo tuned CIrCUli . bnng the
control voltage to exllClly25 V.

9. The count.r oonneclecl to TP 2 shoWS a
stight jiner on Ina veo treq ue ncy , By a
St.ady . dJustment of the ..70 n pr. set In
the control loop, I point will be lou nd I t
whICh the Pll ha. · Iocked" n~ com ple tely,

10 , S WItChing the I UpplyYoI!ageon and otl.1tIe
frequency 01 IN VCO lhould return and
r"""'tIl ltable

, 1. The tuning at the tound OlIdItatorto 5.5 MHz
follows uaing the trequency counIer. Ihe
pteM! in the 02 CWCUlt 01 the BF 900 Islet
to zero r......-.ce II II then IldJUllecllO IhII

45
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1'"•. 1: "~ • •amP'e'ofltle tlrcun DC ' OP OOI

1M o.v.atJl)tl Of the .ound c..-ner don nol
C.lUM hOnZontal bars In the moNlOt ICl'Hn.

'2 The VIdeO df'\qbOn In 1M 13 em bM'CI
IhouIcl be MxluC6 MHz whiCh c:orrespondl
10avideo voIt8QlI or 500 mVpp 81BR2

1"hII c:ornpIel.. '1M dl'lYel' edfUl1JNlntt 11 1M
Untlll bUll .. aaeperatal1em lor Il"ICtutlOn 1010 .,
If1tegr ated ayalem. lhen h tuJlll'lg may ha .... lo brI
op!lmLHd when hi ayatern hu bMn completed.

The..me appIle. it lhe uM II to be Iil'ed WIth a
COYel'. al'hOUgh Ihl.l. nolllfletly nece....ry

The most favourable valua.1or video and audio
devlatlOnl may be datarmlned dUfing actual
opertllonal conditlOnl. rna 100M deVla'lOn
(p'a", at 02 BF 900) Ihould be lOopbmlaad tha'
~ a nelI...tr.. plCtur. I' ret*Yed lhare should
be baratytlOlM audibleIn lha IOUOd channel and
allO no sound Intarlar.-.c:e on 1M picture .

Othaf IrnpofWlt speahcatlotll .,. nol knOWn by
!he authol' - they depend upon the raceMng

••

lyI1em. De'lna.. Value l can. hOwever. be
achl8'ieCl it h amplll<4a Of 1M sound camar
81 BR211 rnauured in me~ ole VIdeo lilt
nat , nshould be .. hi In polnl a

5.
TRANSMIT·DRIVER DATA

Tha lollowlng da'a waa collec'ed from the prolo­
type Uling a supply vol'age 01125 V andWI'llOu'

audiOor VIdeo modula'l()tl : -

p.... :t 12mWal '187.5MHz
, (VCOI - 35 ee
31 (VCO) - 38 dB
4'(VCOI - 38 dB
, (ref) - 52 dB
s.oeband SUpprHllon appro~ 80 dB
PU4ock-m lImaappro~_ 2,1 I
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8FR34
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b.-- - - - --:J:;;--------'---4J u,DC10P 002

6.
TRANSMIT AMPLIFIER

A power ampliller , to produce the necessary
power to drive a verectcr doubler , was designed
and constructed, With a supply voltage 0113.5 V
and dnven by the subject driver, it delivered an
output power 01 1 W al 1.1 GHz. The cirCUit
schematic Ol lhis amplifier is shown In fig . 6 and
the component placemen t is shown in fig. 7.

6.1. Component Lilt

Seml-conductors: BFA 34, BFA 96 s.BFa 34

Inductors:
l 1to L6 etched
AFC 1,3: 5 turns 0,2 CuL, d - 2.5 mm,

length5mm
AFC 2, 4: 3 turns°2 CuL, d - 2,5 mm,

horizontal
AFC 5: 4 lums O,5 CuL, d - 2.5 mm.

length 5mm
AFC 6: 2 turns 0,8 lilvered, d - 5 mrn.

horizontal

Trtrnmer :
VALVO loll mmmer (grey) 0,7...5 pF, AM 5 or
SKY (green) 0.7...5 pF, AM 5

An inspection of the ereun diagram will reveal
thaI although the amplil ier has been designed lor
FM signals, it is nevttrthelesa a linear device, The

DC10P 002

Fig . 7: Th. prInt" circulI board lor 1M circulI I" rig.e
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reason lor this lies In Ihe lendency 10selt-oac;llIa­
lion 01 the available transistors (Irrespective 01
manulacturer) when being driven in clan C. The
QUIescent curreN 01the Ilrst two tranilitors are
Imall. beIng III the order 01 1 103 rnA. and con­
lIant. The BFa 34 hal a I landlt'lQ CUfTent 01
SO mA.

8.2. Co natructlon of rranamil-Ampll ll.r

The crccu IS conatructed on a double-Sided,
glan-epo_y printed CIrcuit board , one IIdtt re­
maining unetched and Mrvlflg alaground-plane.
The other side contalna tha componants and the
atched out portion

Al the cokI endl 01 L 2 and L 4, 11Io11 are cut
lhrough the board lfl order that both IIdtts can be
bonded logelher wllh short copper I inpa. This IS
allO carned OUl lor lhe emlner leacls01the output
transistors . The rotorl 01the trimmers, also, are
IOIGered at bOth " de, 01the board.

The 100 pF decoupllng capaCltorl serve as
aoIdermg support pillara on the board The linal
tranSIstor IS moun ted upon an alumInium U­
shaped heat-sink. alze 40 x 70 mm, which il
lerewed to the PCB belore the transistor is
aM, _8O 10 it

The entire board can then be aoIdered into a lin­
plate or copper frame: both aides making con­
tinuous contact With the walll , Care mull be
laken With the lOCation 01 the input and output
BNC panel mounting IOCkell lo enl ure that the
cenlre pin lila nicely on the appropriate pads
provided on th. etched side 01the board

8,3, Commla.lonl ng and Tuning

FOllOWing s vllualln,pection, turning the 2.5 kU
preset to itl maxtmum value and the Irlmmers to
30 % 01 m&llimum capacity. the supply 'IOltage
can be appl ied.TheQuiescent currents 01bOlhthe
inpul tranllstors ar. checked and that 01 the

output tranSll lor BFa 34 MI lOitt nominal value
by the preset.

A drive 'IOlla"e II applied to the inpul which
normally resulll In a weak output algnal, The
tflmmer s are all adjulled lor maximum outpu1
power. Norma lly, the tnmmers 01 lhe Ilfat two

4.
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I lages will be near minimum capacitance and
thOse 01the outputatage are al hall capacity. The
ahunt output trimmer ia nearly at maximum ca­
paclty . The driven cufTenlln the BFa 34 should be
in the reglOO ot 130 10 ISO mAo

Th. l\Jnlng and te...ng was eemee out U"ng an
absorption ci'cull

7.
THE VARACTOR DOUBLER

The prototype used a j)roplletary doubler, re­
commended by the literature (5). Irom 23 to
13 cm . Instead 01 the usual BXY 27 (VALVO). a
DH 110 (Thompson) was employed, It being just
aa e"8C1lvebut cheape r. In thi, applicatlOO, bOth
dIOdes exhibl' the same performance cnarec­
terislica,

8.
OPERATION

In order that there ISno t,me delaydurlr'O "break"
operahon, the PLL IS conllnuously in opera tion
even during "atandby". thul ensuflng th. receo­
lion ola complete picture atilii t limes. In lhis con­
dllion . 'he powttl' ampllher has 1"10 supply vollage
and, In conjunctlOfl With the anlenna cable , acts
as an anenuator between Signal source and
anlenna This lechniQue works well in ATV relay
workIng but when uaing single freqtJttnCy opera­
tion. on the whole, III. bener to SWitch oMlhe PLL
a. well during "receive",

In accordance With the conaic!erations. outlined
in the beglnlllng 01 thia article. the va'actor
doubler was Inatalled In a wea\tlef ·ptOOl con­
laine, dlfectty behind tile antenna . The firs! ex­
periments showed that lhe doubler had to be
tuned to match the tranaminer (antenna feeder
cable) , An attempt waa made 10 do til . tuning
more conveniently by using an identieal length
01cable bullhls was no! successful and It became
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Fig. I : AcOfnpl.t1d , •.",ple 0"'" DC 1 OP 002lr,n...,11 ,mpll1ler

et.ar thatth. I\Jnlng had to be carried 0U1 at the
anlenna . Th. power d,Netene. amounted to
IIOme 3 ca.
This concept was th. relore abandoned and th.
doubl.r was Installed In the transml ner housing.
In order 10compensate tor lhe intr.aled leed.r
Iossel at the transmit lrequency , a lu tlher hall·
Irequ. ncy power ampli fier was used belore the
doubler,

9.
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Wolfgang Scnnetaer, DO 2 £K

70 em Converter using GuAs-FET CF 300

Converterl lor the 70 cm amateur band are
now an old top ic. Thl l arti c le, however, will
d..crlbe an amaleur Ilat.-of-tn.-art, 70 cm
convart er which tranl late. Into 144 MHz,
28 MHz or Into channel 2 (47 to 54 MHz) lor
amaleur TV.

The '1erslon described here. translates the 432
MHz frequency band Into 144 MHz. This is then
used for a basis 10 describe Olher '1er'lOns which
may have other receiving frequencies or olher
output Irequel'lCies according to the modllicallon
table 1. Fig . 1 shows that this corwener only re­
Quires four transistors.

Portable eperellon hes. 01 course, not been
forgonen Inasmuch that the ccovener works
wilh a 9 'lo ll regulator (supplying all tour transistor

slages) which may be supplied by a '1oltage in Ihe
range 10 10 1511011.

1.
CIRCUITDESCRIPTION

The detailed circuit diagram 01 the 70 cm con­
vener is shown In fig . 2. An eslablished local
oscillator chain was used. the oscillator working at
96 MHz with a three lold-multiplication to 288
MHz. The oscillator Irequency (1M la ble 1)
mulllpllcaHon must be Increased to lour-Iold 101
the 28 MHz and ATV-Conveflar '1arsions.

Thereceived signal in Ihe 70 cm band is laken via
a iJ4 transiormer 10 gale 1 01 the dual-gale MES·
FET T1. The signal I, Ihen amplilied by T1 and
coupled to gatel ollhe mixer via a strlplin. clrcuil.
The local OSCillator signal at 288 MHz is Inlro-

'"

o

pr• • • p I- . 1"..
CF )00 er J OO

f
O' Cl 11..o r I- IO\lltlp 11..

D2fK OO1 U 110 I F. '0 • " 18. 1:
Th. con~r1'" comprl... onl., lour
"ag. ,
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~

OD H KOO1 • •· '1 11... •• 00'~~ .; T1 r --l ..
" '"'~O "

,
" n, '" • '" L--1llO....,.... C 14 e' 100 re "" 811/9Oll 5 no

"
Il L2r -, " • '" l o , ~UllO

"

. , (211p

'"'., , 'C. "' .;
.,

"c, - i '" '"
'" '" .,

10 ,~ UlOO •.. •• """ I,

•• •
" '" '" '" '"

Fit. 2: Clreu l1 lChem.lle of 'hi 10 em COfl'lertfi . TheIF dep.nd.... ' oomponenl:. . ... glYlfl In tltM 1

duced via a bandpasslilter. A dual-oale MES­
FET II allO Uled lor lhe mi~er. The IF et 144 10
146 MHz I' taken to lhe output via a low-pass
Mar.

An on-board VQ/tage regu lator (9 V) enablal the
modul. tobe supplied from voltage 1I1JCtuatlonl in
t~f.ngel01015V .

2.
CONSTRUCTION

The printed circu it board. anown In f ig . 3. II
doubl..alded, copper-coaled, 1.5 mm thick,
epo~y malerial WIth dlmenlions 0153 .5 mm ~ 108

•" 0.'
' F( " •...

"T I ,

'" OF•• ' I, '"
"'''

llC " II

""
Don I( 001

Fit. , : The prlnllCl elreull board (PCB) he •• Nil CoppIl' ground pl ..... on "" co mponent . Ift
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mm. II willltl inio a propf letary·made, l in-plate bOll
55.5 mm II 111 mm II 30 mm. Ail ihe resonant en­
cullS lake Ihe sirlpiine larm being etched ou t
cmc the boa rd. This . erve. 10 gua ranlee a hlQh
deglee 01 reproducibili ty and also an alllr.­
ordinary deg ree 01 selectiVity I. achieved. De­
lun lnQ efleets . caused by IIM'Ig or removlOg the
houSing cover. could not be delected in the
prolotype version.

Alte, cunll'19 and prepaflng the PCB , it Is. l irst oj

all. rubbed down with a .llver-eoa'lng chemical
and then drilled. The Slivering process Is not
absolutaly neceuary. For !tie strlpline Iranslstorl
suilable holes are 10 be drilled . !tie transiSlOl'l
lhen Me in !tie board. The Chip capacilOl'l. also, l it
Inlo slots CUI out wllh a 10·........ The bandpan
Ml e, conlacts are efl8CIed wllh 1.5 mm 'llvered
copper wire . Rece.... 01 1 mm II 8 mm ara pro­
vided al Ihe approprlate places et the board
edg es lor the lilling . arid evenlual soldarlng, 01
Iha BNC cenlre connecting pins .

Alt ar c1olting. the holes lor lha transi stors. capaci­
101', CtYSlal, coils atc. ala then Chamfered OUI on
the component slda with a 2.5 mm c1rlll so tna'
the copper (only) around lhecomponent drilling it
ramoved in order Ihal componenll ara not
short ed to earth by their laacls. Tha slots lor tha
Chip capacitors ara also chamlereel, on the sicle
thai It not SOIcIerecl to Iha board. lor tha ..rna
reason.

When IhIs work has been accomplished, the
boar d may be Iraaled with solder spray and the

VHF COMMUNlC ATlON S 1188

chip cap aCItors and tha leed-thlough conlactt lor
the band-IIlle r cirCUits Installed . Tha rasl 01 the
componenls ara mounted alter the PCB has been
soIcIered lnlO the hn-plal e housing .

Tha BNC panel-mounllng lOCkals mUSI lie with
\heir nanga. flusn Wllh the edge 01 the PCB so
thai the centr a pin con tact. the surlaca of the
boa rd along tts antlla leng1h. II neeenary. II'l8
taflon Insulallon on lhe BNC socIIat must be
panly removed 10 achieva thl' . Check thai allar
the compon enls have been ins talled. particularly
tha connectors and the provisional linIng 01 tha
band- li ller . Ihal tha noullng cova r can Slill be
l ined securely.

FOIIOw1ng the soIdanng 01 !he PCB Into the
houSing. the rest 01 the components may be
SOlcIarecl lnlo lhe boarcl

2.1. Co mponant.

tr. T2: CF 300 (Tele lun ken)
T3: U 310 (51llCOnlll)
T4: BFR90A (Valvo)
1 9 V·regu lator 78L09
Lt: Inductor (NeoaicI) see labia 1
l2: Inductor (Naosld BV 5061 :be/1m)
RFC 1, RFC 2: 0 .1 j.lH (Neoslcl)
RFC 3: 1 j.lH (Nao.ld)
RFC 4: (NeoaicI) see labia 1
ci.C3 : FoIl lnmmer 5 pF (SKY , green)
C2. Ct. C5 : FOiI lnmmer 22 pF (ValvO. green)

In 0", CO C7 L l e•• cry.t.1

438 MHz 144 MHz 22 pF 22 pF BV506 1 beJbn 1 _ H 98 MHz

435 MHz 144 MHz 22.F 22 pF BV5061 b6'bn 1 _ H 91 MHz

432MHz 144 MHz 22 . F 22 . F BV5061 bwbn , _ H 96 MHZ

4:).4 MHz 48 MHz .. . F " . F BV5049 ywlwa 4.7 ,..H 96.' MH'

438 MHz 28 MHz 82 pF 82pF BV5049 ywlwa 10 j.lH 102.5 MH'

435 MH z 28 MHz 82 pF 82 pF BV5049 ywlwa 10 ....H 101.75 MH,

432 MHz 28 MHz 82pF 82pF BV5049 ywlwe 10 ....H 101 MHz

T.ble l : Woridng freq ue nc y dependent co mpo08olS

"
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ce.C7' ceramlCOIC eatl · RM 25; vaIuM--,
Fur1hefdIK c:apKdOtI. RM 2.5'
2 .10pF, 1.18pF,l . 47 pF,1 .100pF,h 1nF
5chp~ca1nF

1 tantop«I eatl. 1 ,... F1t8 V
1 ceramIC fMCl-througtt CIC) . ca. 1nF 1.cJIdef-lnj
AI,......: 0207 (lOr 10 mmgnd)
Crystal: HC-18 U or HC-2W,~ ...-,
2 BNC panellOCk.tt 00-290 MJ
1 b~pIal.bo. , 111 .555.30 mm

3.
TUNING

The !oIIowlng lMI eqUipment atloulcl be .....llabI.:

- MUlllrT\8l....
- 500 MHz frequency counter
- wl&bII; dIOde~
- 70 em -'QNlI1OUfCe which can be 1n!tOduOlCl

W)lhe c:onvert.- inpuCVIoIlhe antelYIa

F... the frequency pr()CflSInQ CIrcuItS Of the
local 0IICiIa1Of.,. aligned.n.oadIator is 1Uned
W) ItlII 'IIl'Of1ung hquency 0196 MHZ wrtrl turwlg
inductOf L2and I!WIlhe tnpIer W) ." output fr.
quency01288 MHz Thaappropnat. tnrnrr'Ier1.r.
shown In the IChemabC 01' ng. 2

Tha IF tuNCl CIJQIll .1un8d lor tl'\&Ilmurn I'lOiM
IInClI!WI • local 70 em1qIIlI1un8d in n.1tYM
IUn«l oreurta betWeen the lQ-ampIf*. mutb­
plIet' and ITIII" .re caretuly tdJUlled Wl!h •
plAste trimmng 100I for the beat Iignalstreng1h.

FIndy, the nput lr1n'IIn8f 01 tne IQ-amptifier
•~ledlor bUt aegnaHo-t'IOIN ratIO.

3,1,Oba.rv.lIona

S.....ral e.amples 01 the dncllbed con .... rt.r
w..... con structed and technica lly le sled. All
IUtlmItted limilar elata The roM IIgUf. (NF) ia
2 dB at . gain Of18 dB. The currant conaumpllotl
Of !he 70 emconverter is ca. 45 mAo

The outstanding IP8ClllcallOnl ...... 10indicate
Nt. ....." WIth1N\"IPlI1I"IMI'II.~ed
~can~~reaultS.
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Armin Roesch, HB 9 MFL

A 1296 MHz, 200 mW Driver using
SMD Technology

Th.r. I r. 1 110 I dvlntlg•• for rldlo I mlt.ur
co n.t ructor. In the . mployment of lh. SMD
(SUrllce Mounted Devlc••) u..d 10 I n In­
cr.lling • • tlnt In Indullry. Ul lng thl SMD
lec hnology, hlgh-performlnc. SHF circuit.
ul lng mlnillur. componenll ce n be r. I UNd,
thul l.ndlng to m.k. equi pment . mlll.r Ind
hlndll' for porta bl. u...

An I mpllll.r lor the SS B por1 lon 0' tM 23 em
bind II dll er lblclln Ihll . r1 lcl. which , thlnkl
to CAE (EESOF Touch .lon.), Cln be bullt lnd
optlml..d ..... Ithout the nlld lor trlmm.r• . TM
I mpU' I., d. nvlr. I n output po ...... r of 200 mW,
I t Ih. 1 dB co mpr,"lon poInt......hleh I.

l unlcl.nt 10 drlv. th. Mlllubl,hl Msn 62
llnelt , po...... r I mpUfilf , Th. drlv" '1 glln II
I pp,o.lmlt.ly 34 dB, 10 Ih. t lUll lboul
100 ",W Ihould be 'Vlllibl. from thl ..nd
mlxlr to drlv.lh. IYl t.m to lullout put po......r.

1.
THECIRCUIT AND
ITS EMPLOYMENT

The CIrcuit In fig, 1 may be obaervedtobea wee­
stage 8mphherwllh. pj'ae<:tlon InputanenU8tor,

,-
~C

..
'" "" "~ '" • 3 e14, Ll ,

'"', ." C" •• '"
T2

,
.. '"

HB9MFL 001

"" ~ ..•
" • ".- '" " 11

".. " "
FIg. 1: 'hi,..... 12$8 MIU .mpllfllt' witI'! .lIiplll'll dlmen~.lndaled

...
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T"' I : "--Ittor v""" !Of v.nov.ln"", RlenuetOl'
f'Iq""",,,"It

Thll pad II used lor matching Ihe aender ml.erl
liMer to the ampllfi8r. The resislance valuel of
the ~. tor the reqUired degree 01 anenYatlon
may be obtained trom tabla 1.

The thrN stages are connected In the common­
..,...tter arr..-.gemenl and have a gam 01 304 dB al
1297 MHz. The-.nlners ar. connected directly 10

ananuatlon
dB

I .o
2.o
3.o
' .e
••••••

10,0

RVlIRV3
n.,..,.
27.
220
150
120
100

AV2
n
,.
""22
39
56

"

ground In tha Inte,eSl. 01 CIrCUit "abllily. The
MCOnd ..ri.. reliStanee In !he baM Clralll bias
poIenlJOm8ler chain, aerv.. to control !he quin,
cenl currant to the required value in the clIse 01

allll_ge• .The working VOltage must be slabdlsed
at 12 V. FOf use with s lead-aCId battery Of
NICADI , a 10 V stabihllOr IS a better chOICe III
tna battery capeclly is then mora . ttlCiently
utllilecl but . of cou..... the output II than a Ie.....
Tna curva oI l lg. 2 Indleates the .....rIy constant
output 01the response between 1200 and 1400
MHz, the venal graduatIOns being 10 dB per
00• . Expanding the gain In the ragm 01the tlIJmp
In Iha response to 1 dBlbo. , mora detail may be
M«l as shown in fig . 3

An output power 01200 mW II oblaln«! when tha
aupply VOltage it 12 V but the gain il l dB lower
lhan at I maner Inpul drive IweIs (1 dB con.
pressiOn) The amphlle r should never be driven
beyond tl'MI potnt as Intermodulallon WIll be
pt'Odu(:e(l . gMng naa to !he drlNded · sp.n....
allilC1on !he lranStrul OllIpulllQNl.

.'
. 10 ee " ~ . 3· • ~I:

I
~

0 8 0 {'I 11:~•
I I I 2"'6

I I 0

i I I

I
•
I I

-j
.

HB9 MF l

I
\TAIfT I 200 000 000 ffio<r ,,,,. , ,

Fig. 2:
The IMD1Ktl.-'og,.

-.1m."".Yrt
twoed Hncl trequancy
N_M
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<l 9~6 d II Fig. 3:
Only with l.-gnlnc:.
lion 10 1dB bol II "'­
3 dB bMdwIdlh_
•• being 1O"Hi:

per ~ dB. ",

ST 1 , O{\ 000 e00

. - _.~
-~-,- ~ '"I",,!' ,,-~•

, I I
,
I I I

I

~
I

/ r-, I

1/

J -. i , i
1/ 1'\..,.1

i/
l-.rf

, -
HB9MFl -

-'-m MH~ 'HP 1 ~'O 00 -'

-,

- ,
"

As menlJOned earlier , thi S linear dnver can be
emplOyed Wllh lhe Mltsublshi module M57782
power . mplll l8r. Tesl , on several eKamples ol lhe
M57782 hay. shOwn Ihal. a llhe 1 dB compr.s­
siOn point, 12 .5 W al • ga in 01 17 10 18 dB. i.
obtainable. A power 0120 W can be oblalned but
only al lolally u luraled dtives and usable only

Wllh FM Of telegraphy wllh SUllable low-pass
Mer lng

A power 0112,5 W ill.l dBm rei. 50 n.Ot this.
18 dB mUll be subtracted togive a feQUlred dn ve
oI23dBm, I • . 200mW - elac11y lhepowerwhlctl
is available !Jam lhe subject linear ew....

+ 0 0 0 0 0 +
0

0 0 0 0 0 0

0 0

0 0 0 0 00 0

0 00 0

000 0
0 0

0 0 0 0 0 0 • 0

+ 0

00 ot8
+

0 0 0 0 0

Fig. • : TM PCB HB ' UFL00111 c:onll"'etlCl "om
norYMllllu..-poa, board

Fit. 5:AIII~lhfOYlIl't-9/IIllCl pole,I" m.o. with I
0.' mmdrill. A 5 mm hole I. rlqu lrlCllor T3

5.
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C6:

C2:

C4. ce. C 16, C17:
C5:

2.
CONSTRUCTION

The printed circuit bceed, de'.'eloped lor this
project , II shown In Ilg , 4. The ecere Is 1.6 mm
thick, 01 glass-epoxy material, is doobl&-Ilded
and throogh -contacted . Its deslgnallon Is
HB 9 MFL 001 and is dimensioned 34 mm x
52 mm In order that It can be soldered Into a
37 x 74 J( 30 mm tin-plate enclosure ,

To the printed circuit bOard belongs a drilling
plan, .hown In Ilg. 5, and a component layoot
plan, .hown in fIg. 6 It i. poSSible to detect
the "hand 01the computer" here, and it may also
be seen that the Input matching enenceicr II also
accommoda ted on me . mall board .

The board , With Its many through-plaled coonec­
lions , facilitates the construction 01 lhe drl'.'er
module . No ditlicult,es can be anticipated ­
excep t perhaps , that caused by the lack 01hands­
on experience with SMD components. They are
sensitive 10heat and theretore the soklenng iron
shoold be of modest Ilze and not dwell too long
on the Joint.A '.'ety thin solder with a sil'o'ercontant
II eiec advisable .

5.

VHF COMMUNICATIONS 1/88

Whilst the Ilrsl two amplifying stages are lined
With SMD transistors, lhe ootput slage has a
"normal" BFG 34 sl(lpllne transistor. A 5 mm
drilling is required to accommodate It. To obtain a
low-resistance emllte r-ground connection here,
the upper and lower aideaere conrecrec together
with a small copper band . Thetransislor is laid in
the hole so thaI ils emill er connector lies net on
the bOard.

2.1. Component Il .t

vi : BFG 92 A (PhilipslValvo, designation P8,
lorm SOT 143)

V2: BFG 93 A (PhilipsNalvo, designatIOnR8,
form SOT 143)

V3: BFG 34 (PhllipslValvo, lorm SOT 103)

C1, C3, C9. C14. C1S:22 pF Chip cap. 0805,
NPO
5 6pF Chip cap, 0805.
NPO
1 nF Chipcap. 0805, XA7
10,u.Ftant. per I1 6 V
electro lytic
1.8 pF chip cap. 0805,
NPO

FIg.":
11Ie .uthor',
prototyP"
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Rl, R6' 82 kn chip resistor 0805 65 mW
R2, R7, Rl 1: "norm al" reslstorl 0207,

(100 n -5,6 kn) value 10 be
determined In ope retlon .

C7,CS'

ere.

en

C12 :

C t3:

R3.RS'
R.
RS'
R9:
Rt O:
R12:

33 pF chip cap. 0805,
NPO
100 nF ctllP cap . 1210 .
XR7
6,8 pF chip cap . 0805 ,
NPO
" .7 pF chip cap . 0805 ,
NPO
3,9 pF chip cap . 0805.
NPO

1,0 kn chip reslSlors 0805, 65 mW
82 n "normal" resistor 0207
120 n, as R4

470 n chip resistor 0805. 65mW
3,3 kn chip res lSlor 0805, 65 mW
22 n "normal" rellslor 0207

3.
SeTIING-UP

The completed board il CheCked thOroughly and
compared against the photograph of I lg . 7 , The
supply il tnen connected buI witnout HF drive.

R4 In the l irst stage II then measured lor a 1 V
po ten1lal dlfferenc. acroas it whICh IndICates
that the COllectorcurrenl of Tlls 15 m..... II Ills not.
change the value ot R2.

In the lame manner, R7 Is changed unll l the
PO across R8 Is 3 V. T3 Ihen has a collector
cur ren l of 25 mA ,

Finally, Rl l Is changed 10 tha I R12 has a PO 01
1.6 V across II yielding a T3 quiescent curren! 01
75 mA,

This Is III that is necessary to bnng the t296 MH z
SMOamplilier inlO an operatIOnal condlbon.

A new book from VHF COMMUNICATIONS (written in German)

Microwav. Practice - ....nt.nn••

PRAXIS
DER MIKROWELLEH­
AHTEHHEH

\•
/,----.

ThII ,.,.....tlOOk II wrttten /Q' tr.. ""'....,ed r.cllOamaleur .. well ..
lor lluaenll of rad IO communlelllOl'll , It repr ......II.n.1d tor tile
developtnenl II'lCl '' 'ling of rNCrOW ..... Int..-nal In 1M' ra~
I · 15 Ol-lz!or rr.,.. who WIIh to deIlgn an 1",.-.na1O lUll "­
ow.n~~, TN UN 01 h19her ITIIllMmlta II
oontmecllO1M'abeolutely-'Y
TN.ulllor, ....1I·known IhrDuQnmany pUbhclllOI'l1 II • genulrlely
praetlC«l oonlUllClor, n.. 1iI.'IIe,.., loge lhef • pow....ul COII1ctIOl'l
in til. Illell work It oonIIII. of buic: lIIaOry . IV.luatoon. oon­
IINC1lOn Md~~ IS .... IS tile optmum
IiP(lIICInonlol' VlrIOu. anlennllypet , .

200 PIliIII Wllh 8'8 cit"".". oompn"",, 2\ (lrIwong••nd
&e pOOtogrlptll ,
AV'ilable only In Germ.n

1 ·750Hz

0eaIgn , pr-ebCalconttr\ICIIOn, leetong InCI n-..'IU~1..,.......

K
MM berichte

vertagUKW·BERICIiTE
T~ Blllll'l ' PotlllCfl 80
JllI'lntl'llloIl. 0·8523 e.. .,tdorl
T,1. (011133).70

~~ 1021 Pnc:. Otol ;11I ,­
Poet _ PKk_ Otol 3 !loCI
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BRIEFLY
SPEAKING...

Chip Capacitor .

These multl·layer capacitors
(B 379401871) were conceived
by Siemens lor use in luners
and ale generally accepted as
being the IOte-runners In the
eurtece-moumed cevce
(SMD) technology, The mosl
!requent sort 01 eececnce.
demanded lor tuner use, Is
Slill lhe cerernc type but alter
the d<sc and lrapezoldal torm
had 'oet their prominence, the
mUlli-layer type became the
preterred type. The absence at
connecting leads has m­
creased its HF properties and
now a new ceramic with a par­
llcularly low dleleclriCccosreru
has reduced the loss factor by
some 30 %, measured at
SOOMHz ,

Siemen. pre•• picture

VHF COMMUNICATIONS 1/88

NEC C·Band Power GI AI
FEl.
The power FET series
NEZxllllx-3 and NEZllllllll-6
have been replaced by the new
series NEZn n·3A, 6A and
8A The ietest series have
aborter gate slructures (smaller
than 1 ,..m) by means 01which
higher linear amplillcatiCH1 can
be achieved as well as lower
lhermal resistance enabled by
lhe plaled heat sink and the
"hole slructure ", A TI·PI·Au
metalising, logether with a
tempering process using SIN
and 510, guarantee a high
reliabllily and stability, The
series has already been quaIl·
lied lor applications In space.

The translslors are metcnec 10
the reoe Ir'ldustrynorm 01SO II.
The 3 Wan transistors are

60
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New aaA. FEll

NEe has introduced two new
1ow-I'IOlH OaAs FET. : the
NE 202 II an "AIGaAalGaAs­
hel8l O-JuncflOl'1 FET".

The electronl are e.clted 10
higher mobilitiel OWing to Ihe
MterO-Junellon which hal the
ertect Of improving lhe HF
characteristIC,.

The NE 202 Is available In
chip (NE 20200) or in a houSing
(NE 20283) packaging, Typical
I'IOlse ligures are 1,0 dB (12
OHz) or 1,5 dB (18 0 Hz) end
Iypicalamplilications ara 10 dB
(120 Hz) or 8dB (18 GHzj ,

The NE 20283 A ia available
Irom I lock , The second new
inlrodlJCllOl'1 is the Dua' OaAI
FET NE 25000 WhICh II only
available In ehlp fo rm Typi­
cal applications are e.g. eeeve
ml.era lor lhe X-band. or AOC
ampllfiars WhICh a.h,M a
dynamiC range of 35 dB ('12
GHz').

MlcrOl u n GmbH ,
Tel. 089-96163

apecll ied wllh a P, <II - 34 ,8
dBm and possesa a linear
amplification characteflsl,c
lrom 11 dBal40Hz l075dBal
8.40Hz

The 6 WtranSistorl have a P, <II

- 37.3 dBm (V8I11on Mj or a
P, <II • 37.8 (VerllOn L) and
10 dB (40Hz) 10 8 ee (7 2
OHz) spec:llled amplification.

For the bands 3.7 104 2 0Hz
and trom 5,9 10 B,40HZ ,8Wall
trani litors are avall4lble, Typi­
cal ou lput power: 39 dBm al

36 '" e!!lCieney

The tranl illors lor most fre­
quency bands are available al
l hort renee
Mlero .c.n GmbH ,
T. 1. 089-96163

New NEe Widaband
AmpUfiar .

NEe now oller lWOnew wee­
band ampllflerl packaged In
an 5MD mountable houllng
Both Input and OUlpul ,mpe_
dances are InaIlandard 50 n

--- 0"- 11
•:1.,

1:- ..=-.

II} ;-;J
,,,'..

TypIC8l data ,..Pe1675 joIPC167B

Frequency range (-3 dB)
Power gain (521)
NOise ligUle
IsolatIOn (5 12)
Output power

Mlcr ou " GmbH

1900 MHz
12 dB
55 dB

245 dB
4 5 dBm

1200 MHz
22 dB
4 0 dB

28 ea
1 dBm

.,
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Wo rld Map ' or Rl dlo
Amataur.
Formal M _61 em;
Vertag fuer Techn lk und
Handw~, Baden-Baden
Thll map II based upon the
olf1Cial intemahonal counlry
liltlngl 01Ihe ITU and lhoae of
the world aulhO!'lllllve DXCC
lill. 01 the AAAL. It may be
laken lor granted Ihal the
country idenl lliCallOl'l can.lign
prel l_" are ab$OIulery up-to
date,

The map II drawn In the
Mercator prOjecllon and

dlslance &Cale. laCllltate the
converalon between mllea and
kilometres.

It reprftMnl. a useful addition
and I WOtIt·hotse tor evlfY
ham·lhaell.

Rldlo Localor Map.

Certlral Europe:
$call: 1 : 1.5 Million
Forma.: 66 _64 em
Verlag luer Tlctmik und
Handw.~,Baden-8ad.n

The radiO hobby maglline

"Funk" oHera Ihil new map as
a working aid In a handy lormat

Countries lully covered by
!he map atl Glrmany.
Switzerland and AUllrla , to­
gether with the borcIerlng areas
01surrounding countnes,

Dtsplayed on the map IllIell III
an e_planatiOn which will
,nable !he UlIfH' toQuickly learn
to ,_plot t I~ IltClhlle• .

The IOcalor gnd ISbl$8d upon
lhe IARU recommendations
which have lound world·wide
acceptance.

WnidMap .." forlladloAmaleurs

:;to. <t.::r -\r- l. r:. -:-~
~ '-.tIJ--- _- -.

~
--- .. .

:~:' ."

~.,.. .
n - -'0'" <llI,.,.,; •

.. ""l o '.J. ._•

k ~berichte T.,.., D B"tan·Jahns" 14 · Postlac. eo · D·B523 Bai.""""
Tel. West Germany 9133 47·0. For Representat ives see cove, page 2
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VHFCOMMUNICATIONS1/88

MATERIAL PRICE LIST OF EQUIPMENT
d••crl~ In edition 111 ie8 01 VHF COMMUNICATIONS

DB1NV DC/DC Convert er Art.No . Ed . 1/1988

PCB DB1NVOO5 2-slded , drilled, without layout plan 6033 DM 34.-
Components DB1NVOO5 all semi-conductors, all Inductors

(unwound), Litz wire, enamelled
copper wire, 1 brass screw,S
solder tags, 25 resis tors (lrc. 2 MF),
2trimpolis , 5 ceremlc-. 7 lo il-
8 electrolytIc caps.

KII DB1NVOO5 wIth all above parts 6035 OM160,-

Ed. 1/1988
OM 29.-

70 em Converter (state band segme nt'l F)
DD2EK 001 2-slded, (one side etched), silvered 6691
DD2 EK 001 1 tin-plate box,2 BNe skts..

1 voltage reg ., 4 transistors ,
2lilters, 4 AFCs, 5 trimmers.
t teeo-tbro-, 16 cera mic caps.,
1 tant.cep., 5 chip caps .,
9 resistors. 1 crystal 6692 OM 100,-

Please note : The kit/components contain crystals and speci fIc inductance and capacitive
values accordIng to the frequency pairings specified . Please stale by order ing. Details of the Ire­
Quency dependent components are given in Tab le 1.

DD2EK
PCB
Components

OM 125_-

Ed . 1/1988
OM 22.-

Ed. 1/1988
upon request

Ed.1/1988
OM 55.­
OM 125. -

6693

6009
6008

ATV·FM Transmit Driver for the 23 em Band
oCtOP 001 and 002

D02EK 001 PCB + component, lor given
Irequeneles

A 1296 MHz, 200 m W Dr iv er In SMDTechnology
HB9MFl001 a-eeee. through-plated 6985

A 2 m170 cm Antenna SptlUlng Filter
oK1 0 F AW 2J70
ready·to-operat e DK10F AW 2170

KII

HB 9MFl
PCB

De10P
PCB

DK10 F
Kit
KII

k M)W, berichte T.,,,, D B,n," . Jahn", 14 . Po,nach 60 D-8523 Bai.,"'Orl
Tel. West Germany 9133 47-0 . For Represenlati\les see cove r page 2
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SPECIAL

for a

OFFER

VHFCOMMUNICATIONS 1'88

Complete Weather-Satellite Receive System

For. ne- l~ priC! ~e offer the foll0-1ng sys~e for r'c!p tion
of MfT£OSAT .nd orbi ting s.tellites:

- Parabolic Antenna 1.1 m

- r.1ETEOSAT 2·Channel Conven.r

- 6·Channel Recelver wIth Con...erter Feeding

• Digital Image Storage with Bullt·ln Colour Module (FBAS)

Price of eeeetete syst!ll OM 2,850.-

Anl enna for Orbiting S,1lelhles wllh Pre-ampllfl.r

Imp°rlsnll! l

Price OM 600.•

At .ny t 1mt th! sys ~em is !Jp.nd.b1e by th! digit.l 5. 1..ge stOf.g.
to • 6- i••g! s tor';e.

At the sa.- t t • • 5-hCKIf fll . (e. g. IR ell can be pr09runed .nd
in ad~ i t t D " • s lngl. i..O' (e. g. vlSlbl. C 03) be f!celvtd . It hout
jn terf!~lng t~, pr09r.~d f l lM.

D.l iYlry IJ st ock

k~technik..
T~unIetollona. VH' CommunIeallo...
Ut(W-Teehn~Terry D. Brn.nOHO

JlMlW1l&l1. t).f.$23 e.-tdorl
Till OlU3J,a7.(l. T.... ea.,..
T..... 0I1».71•



Plastic Binders for
VHF COMMUNICATIONS

• Anraetive pI. slle co ...ere<lln VHF blue

• ACCIfJI I up 10 12 ed ,' lOn_lllu.. volumes)

• Allows any reqUired coPY to be toundeas ily

• Keep. the XYL happy and con ten ted

• Wi ll be tent anywhere In the ....()I'ld '01'
OM 9 00 ,ncluding t urlae. ma ll

Order your binder via the NlhO"al reporeS8nlahv8
or d"ectly Irom the pubhlhefs 01
VHF CO MMU NICATIO NS j l H belo w)

Reduced Prices for VHF COMMUNICATIONS I!!

Subec:,lptlon 1888
VHF COMMUNICATIONS 1987
VHF COMMUNIC....TIONS 1986
VHF COMMUNICATIONS 1985
VHF COMMUNICATIONS 1980 101984
VHF CO MMU NICATIONS 1975 10 1979

Ind/VlOuai copieS out of fMdel' . nc:ompl.'.
VOlumes, • • Iong ...lock lasts :

1/1970, 211971. 111972, 211912,4/1972,
211973. 411973, 119174. 311974

Plast iCbindfi Iof 3 volume.

All pne.alncludlng aurf_ mill.

Volume

OM 25.00
OM 2-400
OM 24 00
OM 2000
OM 16.00
OM 12.00

Ind iv idual copy

NCh OM 7.50
each OM 7,00
each OM 7,00
each OM 6,00
.ach OM 4,50
.ach DM 3.50

••en OM 2.00
each OM 2,00

OM 9,00

When ord ering 3 comple te vo lume.,. tr.. binder I. Inc lud edl

k nmwiberichte T."y 0 a '''80 · J'MS!' 14 . PO,n"n 80 . 0·8523 a"."dorl
Tel , West Germany 9133 47·0, For Representatives see cover page 2



You should know
whafs behind our sign

W fI.,,, the only EWop&IIn
manulacnu.... of m-
Miniature TCXO's
ceo IGZ., ceo 103,
ceo 11M. ceo 152
.odUabie table

hlgtt8r Ifabtlity lhltn a
quartZ cryst"l
",,- lhltn + 3 ppm OV~I

the If>mperattl re rang fO
- 30 10 • AO"C (typf>lI B)
low aq etnq fll le
IplUll hlln I ppm pf> r
y"" r
Wll1" lr""lu"ncy renqe
10MHz 10 80MHz
low 8Upply voI1llQe
-sv
loW current col'lftlmpbon
J rnA mall (....n811 ceo IOZ)
.maU OOU,IMS ceo 104 - 2..6cml,ceo too/lSZ 3.3cmJ

ceo KlJ • 4.ocm~

'IIInd-.prIMf1I1pp1lCltttona e g .s cMn~1 .. ,,.m#Onl.l or referp!y?
Ok"l1lIttors In UHf r8<1K» (450 lind 9f)') MHz u ll'lQel

Our R • 0 I"ngin_rs a,,.
constantly worlnnq ,"'h
new l8Chnoklgy to
~ new products
We C'l!In ofte, techlUt'4l
~ for YOU!' M_
p1OI4ctlI Of m8nuf&cfure
ItQltl1'Wl your spfICIflCanon

Q1Iartz etytltal 01111" In
the frequenC"J' 1'I1 I\11 t'

'"IIl 800 kH z to 3M
MHz Mleroproel" u,o,
GaeUlatGn (TCXQ'. ,
VCXO·.. a CIO's)
CI'J'IItal com po ne nts
aec:'ord lllV te C1IIlto",a, '.
.,.ctnetltions

c:co ,.

--. -
_,.. A

• OW

"' ..... -

-, ..-
• ••
• •• r

1

'"'e.....

• • Ill .. '.......
•

. .. Your precise and relia b le source
TT.l.t. QI'.l.n 0 '-4"" 011I24 _ •.-....."' ,

'-0 ' (I T_. "'d T.'-I.. I:' 1M
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