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In the Focus

It is wi th specia l pl.alur. and lOme pride
met I publi sh 8 Home-Made Nolse-Figur.
Measuring System. As .I UHF-minded radiO
amateur I struggled loobtatn -m.....ry best"
noise ' lgur. 1ormy equipm.nl and opt imum
measuring techniqu.s totCNeltwo decade_
f\OlIOI, always WIshing I had an inslrumenllt....
thIS.

Marl in Dohlus (26) Is Ihe son of the company
lounder Hans Donlus, OJ3oe. Marl in is an
engineer, dOing post-graduale stOOles at
present. He worked in our laboralory in his
lIacatlona in lhe last years. 1_ _able to pass
on some 01mye_perience lOhim and 10 al80
diSCUSS measuring problems wUh him. ThiS
811enlualty led to the development and pub li.­
catIOn of this noise-hgure lyIilem.

In our material priCa list at the end of thIS
edl tlOfl, you w.1 l ind an olle r of a kIt lor th.
Noise-Figura MeaSUring System (although
lhe conclud ing pari 01the descrlplion il still
10 come). 0 1course , the crce may nol be in
reecn 01 a number 01 amateurs but , how
ebout considering the eensnucuon 01 luch
an inltrument as a club project ?

When Ihe llyS1em ia compleled , and you are
eeeone a1arl measuring noi!l8 ligures, don 'l
forget to reter to the arltele " Some Pill alis In
Noise Figure Measurement"' (VHF COM·
MUNlCATlONS lfl982), and check-oll Ihe
vanOUI points in a similar Wlly10 a pilol con­
suiling hil check·lill belor. Iake-oU.

With kind 73s

your'.

~ c .t:»;
DL3 WR

k Il.!ml0 bet'iclJte T."y D. B,nan . Jahns" 14 . P",na,h 80 · 0 ·8 523 Bai._
Tel. Wesl Germany 9133·8 55 For Representa till es see cover page 2
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Martin Doh/us

A Home-Made Automatic Noise-Figure
Measuring System

ThiS two-p art artic le des crlbe l an auto mallc
no lse·!igure measuring .yste m Ih at . lIowl
rapid alignment for minimum noise !igure. 11
th e no ise aource I, ClIl lb r. ted . It I, a lia po..'­
bl e l or absolute no l' lI ·flgure measurements
to be mad e . Ttl . fre quency fa nge 0' the mee­
l uring ' Vlte m I, de termine d by th e nol••
source. Th. described me. suring I VIIam
po....lel • 144 MHz Input, but II II easily
po. sible l or II 10 be changed 10 other Ire"
que ncy rang el l uc h IS 29 MHz, 10.7 MHz or
even AF. Th. nolae llgur . ia read olt direclly
in dB on Ih. meier, II' can be • • • n in the ph o·
tog raph 01tha aut ho r's pro totype In Figure 1.

In cooneer to moSI nOlse-hgure measurements

such as the 3dB method of v-tactor method. that
only allow a tlme-consummg alignment process.
the measuring system eeeoeeo here allow s
automatic measurements to be made in a rapid
sequen ce. which means that the results 01 the
alignment can be seen Immediately , In prac tice .
such a measuring system is very usetcr.
especially In conjunction With passive ml~ers ;

however. also in conjun ction Withconverters and
preamphl,ers uSing expensive Input ,ranSlstors,
one Will soon see that the COStS of such devices
are only worthwhile II they can be aligned to
ophmu m on a noise·l,gure measuflng system , In
order not to bore our practical readers . we are
going to keep the theory of nOlse-llgure mea­
sureme nts to a minimum .

Fig . 1: Pholog..ph of Ihe e Ulhot", protOlype 011M nolM- f1...ure me..ur log ' Y'le m
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Fig. 2 :
Block dlag lam ol lha automatic: nol..·llgula mallurlng a,.tam
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MEASURIN G TECHNOLOGY

The noise fIgure is a cfl tenon lor the senSitiVity01
a system, However. It does not extsfm the same
manner as voltage . curre nt. Of power . ThiS
means that It can only be measured Indlrectty,
The measuring technology has r ot changed
considerably eubseqoent to the IEEE­
standardization In t957,

During the measurement. the test object IS
exerted by two known noise revers one aller
another, and the oulput power Is determined,
These two levels Ihen allow the noee ligure 10 be
calculated (1).

The term .E~cesSlve Noise RatiO· - ENR ­
speci lles the noise source with which the system
is to be dr iven.

ENRlOg . 10 Ig (~ -1)
P, : Available output power Irom lhe source In

state 1 (pasSive)
P2: Available output power from the source In

state 2 (aclive)

Both power levelS are mean norse powers and
are relerred to the bandwidth B.

If P, con esponds to the power that a reSistor

provides a' ambient temperature (I kTol . the
ecee IIgure can be calcu lated according to the
follOWing aquahon '

NFlOg • ENRlOg - ro Ig I~ -1)p,"
P,,,.: Output power of the laSt Object when

driven With P,
P2".' Output power of tne test ob/ecl wnen

driven With P2

The measuring technology that can be derived
Irom thiS equanon is used in vlr1ua lly all auto­
matic nOlse-ligure measurin g sysfems . The bes t
systems achieve accuracies 01 :1: 0 ,2 dB using
this system.

1.1.
SPECIAL FEATURES OF THE
DESCRIBED METHOD

The block diagram of the system IS shown in
Figure 2; Fig ure 3 shows the nme-pla n of the
measu rement The .crcce- SWi tches me nOise
source at a speed of SO ms, The source is pee­
aive during the period t l , and is ecuve during t2
The output noise powel' 01 tha test obl8Ct are
amplified and converted to AF-ievel. U is now
poSSible fOl the noise levels to be determined
uSing the mean value 01'he noise voUages.

3
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A detailed diSCUSSIOn 01possible errors . and me­
asur es which can be taken to increase the mea­
suring accuracy are 10 be discussed in an
appe ndix .

no t have an adverse ellect on the meas uring
resu lls , the . mean values · ale only lormed
du ring the period s 13and I. , The tormanon cune
mean value IS achieved USing a towoass hil er

11_ and an r-ccntror .

The proport ionality tecror .const· is determined
via the varieble emphher so lhat U' M has a
detmed value . ThiS mea ns tha i a f l ~ ed reranon ­
Ship e~lsts between U2M and NFIog (equa tion 5)
With the escepuon of the term ENR+oo,

This relat ionship is taken into co nsideration In
the eveiuaucn eiectrcmcs so that Ihe norse­
figure can be d irectly indIcated .

It is dl lhcul1 to give the accuracy 01the deecnbed
syslem as a sing le number. The accuracy 01the
noise source has a considerable mucence. In
the case 01 the foll OWing typical values , tne
ma xtmern errOl" caused by stages subsequent 10

the test obJecl is less than 0 4 dB:

"
"

.~~_.-

"

.!
II
i!

u ...,
r-+-+--

Fig , 3:
Tlme-pl.o 01. m...u remeol

U,M • ]Icon sl )( P'l,!

iJ2M • ]Icoost )( P2M _

NFIog • EN RIog - 10 19H~~ 2 - t 1
a 'l,!: Mean value 01the AF-noise voltage when

the source is in Slate 1, (pass ive)
U2t,," Mean value ctme AF·noise vollage when

the source is in state 2 (active)

In order to ensure tne t the transcient behaviour
on sWitching the noise source on and oil does,

2.
BRIEF DESCRIPTION OF THE
CONSTRUCTION

As can be eeen in Figure 4 . the measuring sy·
stem ca n be spli t into six modules :
NOise source
a eeewe'eenveoer
Demod ulator and variable amplll!er (A MG 03)
Oscillators
Control elec tronics (RMG 02)
Read..out elec tronic and relere nce-voltage
generator (RMG 01)

Figure. 5 end 6 show the proto type Irom above
and below. The individual modules ere to be
descrIbed individually In the lo llowing sections
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3.
NOISE SOURCE

eecreo to Ihe tes' OOJ&cI . This ensures that mea­
sUring errors due 10 enenueuoo . reuecnco . and
translormalion In the additional connectors and
cables will notlalsily the measunng result s

The noise source can be buill up in a similar
manner 10that deSCflbed in (2). It is only neces­
sary lor il to be eKlended so Ihat Ihe sWitching
between P1 and Pa can be made eleclronlcally
(Figure 7).

It is advisable lor the noise source 10 be installed
In a separate case so that It can be dlreclly con-

The knowledge 01the ENR·value is very Impc r­
lant lor absolute noise-ligure measuremenls. 11
can be determined by comparing $1 wllh cali­
brated noise sources; lor mstance at a u r n­
versity,technical college or even other ematecrs
wllh calibrated sources .
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FIg_5: Plug _in boa rd. RIllG 01 ..d 02 .nd powIlr . upply

Fig _S: The K ree ned mod ul.. eo ....." ... . RMG 03 .nd 04 on the lowe. Ilde ol lhe e.,..tem

6



VHF COMMUNICATIONS 1/83

"=
'-,­
,I••" ...... ',

0'• • r ..I I " .~
_ X' """ r 1jinIZDYJ a; " M(

o- ' ''.C.- .- •, o

Fig . 7:
Th' noi...-.ourc:.l. Opti'.I.d with • • witC:hed vo't.g. 01.11.... 12 V

4.
RECEIVE CONVERTER

The Input mod ule OK 1 OF 034 cescnoeo by
J . Keslier In (3) IS suuable lor use in tne noise­
I lgure measuring sysle m ener carrying oul a 'ew
mod il ical ions Figure 8 shows the modl hed
CirCUl I

4 .1.
BANDWI DTH

The hig hesl possible measuring band width is
eeq uued in order to measure the cnerac tensnc

value at the norse In a test. and accu-ate
manner For uus reason. measurIng bandwldlhs
at several MHz are cueo used lor proteeercne :
applications . II reco ccmmuruceuone are made
m pus freq uency range, usually screened cage s
are used Since cone.derable radio communi ­
cation is made on lhe amateur bands. and lhe ta­
tnc ama teur Will hardly have a screened Faraday
cage available. the aut hor has chosen an RF·
band wld lh 01 only 30 kHz .

The cryst al hiler XF-l 078 at me Oflgmal des ­
cnpucn has been replaced by a 30 kHz cryslal
l ,ll er Due to lhe dlrterentlmpedance0'the hlter .
IllS necessary 10 «c-ease mevalues 0 ' reslSlol S
R I . R 2 10 2 kOhm. wnerees eland C 2 are
replaced by 30 pF mmmees.

, --C) • • " • c:>
~ ~"'l4l ~PI 144 >oJ

r- -- ')0,,11 •• -r··· -- .•. r·_··· - ••. _.....••. -_. -r _. _. _. ·;;..;It ••••••• _•• _•• ,: I~ ~~ 1l~,2 (OK10 F 0) 4) : 1 i,l:,l
: .... : ~ 19 w •, .... ' I. . . mn::::
' Ill ' I ..... I , . . ! ...
:,' ... ~ .... .".n"Olri i, :~... -

~ ",, '1' '" '1' .... ~ .", "18 I II
, I M' 1 I . . I CHI •• • ' _ 1••"1 1...._,(.411
:, _. ~ ".nY"'r,u ~t, " dA~ j~~ i ~!' Q "'9f "·:.l. . :6·· i
:~;pliclJ· ~..11 r~ rf\b:i." i ,, ~;,. j"' :1'@:l ,~: . !

1'l141l~l l'J . ... !:l... "ii.,•.t::J~} "' "Ol I . .. . Cl I' C2 ~ 1'·O ,,,, -1 ._ :,
,~ ' YI ,1 I: .: l\ 0 I I'" I noI,l
, , . I:.:- .:.":1.-: : __"': ..:..: _:_. . .."'::""_..":...": ..:. _",: . __ .... __ ._. __ . _. _...

'-""'
Fig . I : A p.IIrt ol lh . c: lreu ll OK1OF 034 i. uaed. , It(:.lw. c:onw"",,,

."•
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4.2 .
OUTPUT COUPLING

The FM-<JemodulatorCA 3089 ISnot used dunng
the nOise measuremenls The 10 7 MHz n015e­
signal IStherefore coupled oul ener L a and the
47 Ohm resiS10r

deSigna ted AMG 03 It ISdeSigned so that II can
also be used Wlln other ,ecelve modules The
nolseband (10 685 - 10 715 MHz) IS ccnvertec to
an AF·band 01 5-3S 11Hz With the eo of lhe
descnbed receive converter and a 10 720 MHz
OSCi llator

4.3.
CONTROL

The gain 01the Input module OKI OF 034 can be
Influenced greally WIth the aid of lhe control
yoltage Uc. Howeyer . modul e AMG 03 IS
responSible for lhe gain conlrolln order to allow
lhe use 0'olher recelye conyerters and to aVOid
Ihe higher nolse-hgure thaI would be presenl
when the gain was controlled down . For lhls
reason . ue IS lIepl at a conSlant veiue via a
Yoltage dlYlder

Although Ihe nOIse IIgure 0' the Inpu t IransiSlor
wasglyen to be 2 dB. we were only able 10obtain
a verce 01 4 S dB a'ler carefully ahgntng thiS
conyer ler

5.
THE DEMODULATOR AND
AGC AMPLIFIER

The demodulator and control module IS

5.L
CIRCUIT DESCRIPTI ON

Flgur. 9 showlthe CIrCUIt dIagram ol lhe oemo­
dulator and AGC amphhel The mlxe, IE 500
converts the noise band to AF·level It IS pro­
Ylded WIth two ~ Ohm match ing ilIt ers eon­
necled In &erles at the IF-oiJtput whICh are pro­
ylded to ensure that no AF,slonals een be led to
Ihe connecled audIOamplllier. The hrsl stage 01
the AF·amphller II also deSigned so that II repre­
senti a ~ Ohm termina tion , SInce tne norse
voltage ISIn the order 01seyeral/N under unta­
vourable conditions. e considerable amount 01
hltenng II reQUiled for the vollaga supply and
operating point adJuslmen t, For Ihls reason . an
additional yoltage 01apprOximately 10 V ISslab l'
IIzed and passed through two '1C-hnks whIChare
connected In senes

The lower cut -oll frequency 01 the amph!ler IS
deslfOlned 10 be 111Hz in Older 10 ensure Ina l no
measunng errors are caused by the 111 neee 01
the lransistor_The FET T2 is used 8S a Yllriabl e
reSIStor and allows Ihe oyerall gain 10 be yaned
by approxlmalely 40 dB

.... "}.,
". - T·:.
":''''. I

. I- =-
I",,,,,,

_ J

•••
.'--It---

-,---1------------ ~.. -r '10 -i'-;-•

':,! ,.1 .,.· ... ~J l..·0·'" 1.. ~ .. o·'~ · O·.·.·.I8·l,·~ ~
IE 500 . 'j ~. ~I ±;r" I~:.'?, 'I t~~'::.l :r • I ~'I I , . i: ':'I~

I " I~" ··W @,.!: o" ~ . iD~;'O ' : 1 i, ..7" f ""J ... J"..... ,. . ... 1 "~ ;.; ., I,J

I
" 'I "~:V I:.::;' •• U· · ..U ,., . ' .'.';'... ,- 0",
I I ". o il ' • I, I I .,., ... ,.. Iiiil

i ,·r· I "'Q
-1. L_..L ~ I .': ~ _

Riol O 03 ....
o.modulalor and "Ml. tH .mpllflel' RMQ 03

.-----,
I,
,I:
"'1,,,

IL _

Fig . • :
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Fig. 10: Compon.nlloc.lIon lon lh. I lngl.-coaled PC·bal,d RMG 03. Dim.nllon. I r. 135 " 50 mm

5.2 .
CONSTRUCTION OF MODULE RMG 03

A PC·bo'lfd of t35 mm " 50 mm was deSigned
IOf accommoda1lng lh is module . The compo­
nent rcceucns are given In Figur. 10

rtus resis tor is reduced tn value after the norse
alignment ot lhe receive converter

The PC-board can be enclosed In a standard
meret bo" alld should be plovlded Wi th the
screenmq panels shown m me cncu.t diagram
and tn Fig ure 11

l 301 : Special coil eet 0 41-2165; 13 lurn s
of 0.3 mm enemeuee copper wire

L 302
R 302:

120 IlH choke
220 kOhm

Fig . 11;
Th. pho logr.ph I hOWI the
'K.I.... con....' I. ' (.~),

end module RMQ 03 (bllowl
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5.3 .
SWITCHING ON AND ALI GNMENT

Betcre commenCing alignment. one requnea a
voltmeter (appro_ , 10kOhmlV l. an osciucsccoe .
and en AF-generator tetieest a 10 kHz square­
wave generator with variable voltage divi de!)

The Input Uc shoul d be connected to a vari able,
negative volt age (e g via a 100 kOhm potenno­

meter between ground and - 15 VI The mter ­
nally stabi lized voneqe or 106 V should be
checked alter CQnneClingtne opera ting voltage
Reslstol R 1 should be adJusled so that a voltag e
01 - 5 8 V IS present at TP 1 Duo 10 Ihe large
lime const ant or the 1IIIering lor tne opera llng
pomt voltage. Ihe alignment can onty be cemec
ou t slowly , For this reason, 'I takes eeveeet
seconds al ter SWi tching on ror the slage to
ope rate The AF-generator ISccnoectec 10TP 2
via a I MOhm resis tor . and aligned to eccrco­
malely 10 kHz , The vcnmete re now connected
10 uc. A voltage 01appro• . - 10 V IS red to UC'
The ou tput votteoe or the AF·generator IS now
set so thai UAF IS not dretcrted The gain ee­
tween TP 2 and UAF shou ld be apprO.lmalely
10~ , On slowly reducing the value 01Uc• the gain
Will at IIrst rema in lalrly constant, aner which It
Will drop suddenly IF lg . 12). tt us voltage thre­
shOld UCT should be noted It IS reqUired ror the
alignment 01the control cecwt A gain range or
apprO.lmately 40 dB shoul d be poSSible by vary.
109 the bias voueqe

6.
OSCILLATORS

A carrier or 133 400MHz at OdBm ISrequn ed lor
drIVing the receive converter , ThiS can be
achi eved using a focal ceciuetor ctrcurt such as
prOVided on modul e OJ 7 VY D02by M. Marlin in
(41 Vary lew mco.nc encne are reqwled :

0 : 66700 MHz
t z. 7 turns (otherWise as dascrlbed)
1 9 5 turns (otherWise as dasc flbedl
The Signal is coupled out aue r F 4

'0

The ml _ef 01the RMG 03 ISdriv en With a 10720
MH z signal at a level 017 dBm The crrcuu des ­
cncec by F. K,ug , OJ 3 RV In (51 can be u<;ed for
thiS Of course. one Will not requrre the compo­
oents for SWIIChlng 'he cscmarcr .

Part 2 or IhlS article IS to ceecnee the lollowlng
mod ules '
Con trOl mod ule RMG 02
Indicator eiectromcs. and reference vcuaqe
generator RMG 01
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Marja! Vidma r, YU 3 UMV

A digital storage and scan converter
for weath er satellite images

Part 2: Storage Module

"'3

EdlUon 4/1982 of VHF COMMUNICATIONS
descrl~d l he electro nic module board
YU3UMV 001. Pert 2 II now 10 descr ibe Ihe
. Io r.ge board YU3UMV 002. As wa. menti on­
ed In Ihs sppendhl 10 part 1 on page 208 , l he
orlglnsl de. lgn ha. been eq uipped with Ihe
Isl e. t 64 kBlt memorle. In o rder to ob tain a
364 kBl t . torage lhat provIde. a . paUal r..ctu ­
lion 01 256 Une. 01 256 p l. el l, and 64 grey
level l .

Part 3 OIlhi. artICle Willdescribe a colour modu·
lalor wllh VHF oSClllalor Iha . atloY4lhe Imagel to
be dllplayed on a CCIR PAL colour 1¥recelyttr

II there II sumcrent Inleresl among our readers ,
lhe eurncr would be wilhng 10 d iscuss how lhil
video Siorage module can be used lUr SSTV

2.
STORAGE MEMOR Y BOARD
YU3UMV 002

The Irame storage module YU3UMV 002 com.
pnses the main 64k x 6 Bit main slorage, lhe
wnte and read scan clock generalors, and Ihe
D/A converter in order 10 regenerate the stall'
dard, analog video Ilgnal. A memory capacl ly 01
64k x 6 Bil enables a Ipalial reeotcuon 01
258 hnel 01 256 pixell to be obtained wllh
64 grey levell. In Ihe descFlbed CUCUI!. one hna
ollhelrame memory il used u. buller memory
dunng lhe wme pflXess arld the remalrllng

"

255 hnes eompnee the requeed picture on lhe
TV-monitor, PC-board YU3U MV 002 generates a
320line, non-interlaced T\Llrame . The remaining
65 1mel are required lor Ihe vertlCallly-back and
an uppar and IoMlr edge on lhe screen , Bolh
negallve and POlltlve video lignall are ....lIlable
at lhe oulpu t whICh meanl Ihal lhe I 'orage IS
ccmpenble wl,h almOSI any CCIR TV-moM or
available on the marke l ,

The seFial dall Qef'eraled by YU3UMV 001. or
another source, are Ilrstly converted 10 a parallel
termer . In orde r '0 avoid d lSlurbing lhe read
ope ralions lrom Ihe Ireme memory. dala is
wnllen into Iha Irame memory durmg Ihe hori·
ZOfl lal Ily-back penod . The Irame memory IS
scanned tn bo(h wnll and read modes by gene­
rating Ihe addresses uSIng a lIelles 01 bmary
counlers, II should be men llOned Immadlalely
metu is only rmportent to read IhedRla oul of lhe
memory exactly In the same sequence Ihal lt has
been wntten Inlo It; 'he physiCal poSition 01the
dala wllh,n the memory is not importanllrom Ihe
user's polnt 01 vi_ It il thus ImportanllO imme­
dl8lely dlSllngulsh belween exlernal memory
scanning (correspondIng 10 the image scann·
ing), and Inlernal memory organlzallon, whICh IS
also a bi-<lImensional matrix , These lWO organl.
zalions have no relationship 10 anOlher (al reest
not in theory) , whiCh meanl lhal all addre.. hnes
are &quivalenl lrom me user's POint 01 view.
e~cePilor some technICal conSlralnlSIn tne case
01 dynamIC RAMs, WhICh weshan dISCUSS later,
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The same circul lS lhal generate lhe scanning ee­
dresses In Ihe read mode. also generale the TV­
blanking and synchroniZing pulses , These are
combined wIth thedlQllal video In'ormal lOn in me
OIA-converter to obtain a ' landard . analog TV
VIdeO Slgna t.

2.1.
CIRCUIT DESCRIBTlON

In order 10 simpl ily Ihe de sc, iptlOn ol lhe cnc cu.
lhe actual CircUlI d iagram 01 Ihe Irame memory
YU3UMV 002 was divided Into lou r pMS as
shown In Ihe block dIagram given In Figure 12.

2.1.1. Wrlle loglc

The wrrte logiCshown in Flgur. 13comprises Ihe
serial ·to-parallel co nversiOn. me wrlt&-C}(:te
synchronizing CirCUlI. and thewrlle pixel counter

The serial dala orig inalln g lrom YU3UMV 001(or
othar source) are clocked into lhe shil l regIster
I 201.1202 counlllhenumbe,oIbilsclocked into
1201. Aller all fllx data b.1I 01a pixel (grey lewll)
have been accepted by I 201, I 202 Will generate
a I trooe pu lse 10tran lter the dala Into the lalch 01
I 201.A delayed Blrooe pu lse also resets Ihe SR.
Ilip/lop comprISIng two NOR gales (1/2 12(3).
WhIChin turn resels the I 202 cou nter and gene-

rale l a request lor a wnte cycle 10 lhe wr lt~le

synchr oniZing IlipHops (I 204) ,

The wrrle co mmand ISsynchronized wllh Ihe rise
slope 01 lhe ~ cloc k (Row Address Slrobe)
at the end 01 a Nllne In order to perlorm me
wnte cycle durrng Ihe horlzon lal !ly-back . The
wrne command also advances Ihe wnte pixel
counler 10 generale Ihe wnte horlzon lal addres·
ses WHA 0 10 WHA 7.

The ne_l pl_el clock pulse SillS the SR Ihpll op
enabling I 202 10counl the bus once more and to
,epeat lhe wrllecycle. Aller 256 pixe ls haV'llbeen
wnuen Into the memory. lhe pi_el counle r
,each es III IIna! stale. ener which pin 7 (~ •
Carry Outl ot I 206 Will go low Ihus Inhlb il ing
lurther wnte cycles . and Will oenerale a scroll
clock pul se, which sets a new hne In Ihe Image

The tollowlng line can only be wrl llen when Ihe
wnte pixel counter has been reset by Ihe hne
clock pul se (compare the "me plan given in
Figure 9 01part 1 m lhis arti cle).

The pl_el cccmer can counl up or down , accord­
Ing 10 the scanning dlrecllOn 01the Image to be
displayed A l ronl pane l SWItch ISpf'OYlded to I&­

lecl either f ight ('Nest·to-Easl) or 'elt IEa st·lo­
Wesl) scanning. according 10 whether Ihe polar ·
orblhng Nlelille IS In Its ascend Ing or descend·
ing mode: (North of South going),

ta
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VHF CQMMUNlCATlONS tJt3

2.t. 2. TV Cloc.... ancl Horlzont" SCan
OKmatOf

Thl' pitt 01the CIrculi II goven In FiVure 14 ar'ICI
lnetudes a drylder ar'lCla lief.. 01 rnono-sIatIln
10 o-n-rata lhe ~"OUI syrchronlZtng pu6MI
1"'-1 ar. a. derlWCl lrom lhe 1 MHz clock on
module YU3UMV 001 In *",tloon 10 Ihll. r1 alto
tnc ll.lClel me honzon'-' puel GaCilialOf ar'ICI lhe
re.d puet counlet'

The I MHz clock pul.. II ted 10 12(11wheh dry...
des u by &4 10obtaIn alrequency 0I1S62S kHz
COfrespondtng 10lhe TV line IreQuency nUllr.
Qu4tnCy I' diVIded lurther by 32 In I 2(11ar'ICI by 10
In I 20810 proylde a IOlIiI drylllOft lae10t 01320 10
obIatn lhe 488 Hz 'rame lverteal)lrequency TWO
'Imple monostab\e Circulil obtaIned Ullno
CMOS gal" (112 I 209) . prOVide Ihe COmpoitt.
TV synchrontztng pullet. dellgnated TV SYNC
The hortzontai blanking pulses are oblalned In
ona hall 01121Swheraas "",r\lcal blanking pu'lal
are obtalOed by delaYing Iha pulsel presenl al
prn 2 (0 41 ol l208 USlOg • 'hpllop (1/2 121S)
The composile TV b1anktng pul....re then d.
Signaled T'I7'm
The Clock and Dlher l'Onall reqUtled 10drroe lhe
dyNImlC memor.. • r. belt a.p6IItned lOQ8lher
Wtth Figure 17

AI the commencement 01. T\4tne. • puIN gM'le­

'''ed In ooe n.t1 011 210 (pen 41comtMneMlhe
horllOl'r1al p.•• oeelllUor butI up UIlng lhe two
mot'IC)oatab!e e-cUlts 01 I 212 The pel'1OCl OIlhe
horizontal p..et OIClllll~ can be "'UIled Wtlh
lhe.1d 01 C 201 Thts detem"".. lhe Width oIlhe
reQutred 1""'98 Slnc. lher• • r. 256 P._etl per
Itne. lhe useful line length • In the ordet' 01
512/11 OUI oIlhe 60tJI' at a complel. Tv.llne.
Including fly-back .

The moll dtlhcun lask C::Jrlng Ihe dellgn 0 1 Iht.
scen converter was 10 reltl8Ve Iha dala .1. lu'tt .
clenlly high "ne Irom Ihe ,elattvely ltow &4 kBII
dynamIC memortes available The paramete, ol
Int.,esll1 Ihe 'ead ~Ie tlma , whICh II lpeeltttld
al230nleven torIhela'talll50nl accen lime
deveel A "page mode" readIng proc... II lhe
only POUlble choice,

Tn. FU:S Clock pulse II genet.led In the second .
retrtggerablemono-atable Cwt:Utl 011 210 tPin 12)
S,ne. lhe aUOCl8led RC-conatanl II QUII. h'Oh.

lhe mono-atable Ctrcull • conhnuoualy In lhe
aet ..... stat. when IngQefed by the la. p.." osel"
1II~ In Ihll mannet. • king IUS read pulse IS
generaled The CAS (Column Addr... Strobe)
clock pulse II gen«aled by delayIng landamph­
fytngllhe p.." oeedlator pu,," An SR-ftlpflop
11/2 I 211)~I. lhe ASEL {Addr... Select.,
ligna' Ihal control.tn. .odr... multtple:..,

EaeI1 pulse Of the PI-'" OKlll.1Ot' advances In.
PI-et count.r by one. genM."ng lhe read hon­
zontal.odressesRHAOIORHA 7 .... lOOn as lne
256 PI_e1. n..,. been counted. a fttpllop IS
Ir.ggered (1/2 I 21S) Ihal dtlCOOnectl lhe teed·
back palh oIlhe OKIllatOf Any 'Nftle reQuest IS
syrchronlzed Wllhlhe n.. 16ope cllhe ItISOOCk
pulse, Stneelhe leedbaek Of lhe Pl_etosclllator II
interrupted. Ihe wrlla command produces a
single CAS pulse The coonte,• . 11Ipllop. and
rT'l()O()ostable CIICUIIS are lhen 'aset by Ihe ne_1
hne Slafl pu lse generaled In the '1/Sll1all of I 210
(pin 4) ,

Dunng the YM"tlCal lIy-back ptmod. Ihe page
mode~'"are Ihorlened 10. ,_ CAS~...
In 01 .liIr 10dect.... lhe memory powerdlS$tpa ­
lion . "nee lhelr only lunehon IS 10 eoabkt *'Ile

""-
2.U. ...."ic.. SCan .ncI Add re.. MultifHe.et"

TM..."cat.can o-n-ra~compr the scroll
eoumerand lhe line count8l' T Clrl:Uttsare
IhoWfI lOQeIheI' .lIh lhe *",r multtple• ..- 1ft

FiVure 15.

The mosz obvlOlJl IOtuIIOt'lII IOsean lhe memory
In ekactly lheaame waydUring lhe Wrlteand read
operahOt''lS Unlortunatety. Ih. II QUlta unsallS­
lactory when '«.IVlng radlomeler. scanned
imag" ' rom potar orbiltng lIIIellll". Stnee Ihe
displayed Images ara usually dtvlded InlO !'No
lectOrs. one conlatntng old Image data. andlhe
oth.... new IntormallOl'tbeIng Wrllten InIO Ihe me­
mory A much more eleoanl method il to scrOll
Ihe image: New dala hne. are InlrodUCed 10 the
lOp or bottom OIlhe Image held and the prevIOUS
InlOt'mallOt'l I' lhiltlld down Of up r.speC1tvely In
IhlS way. the dIsplay actl In a "mllar manner 10a
WIndow moving alon9 • 'khometer-scanned
Image. Fonu,....y. ICrolling. Qutte easy 10im­
~ In prKlICtI

"
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The scroll cccnrer I 218 prcwldes the vertlcel
addresses during lhe wrlle proce", The scrol l
counter is incremen ted alter wrillng a complete
line Into tha ueme memory The ecrcu counter
also supplie s the start address lor the line coun­
ier that generales the ver\lca l addresses dunng
Ihe read process . In Ihls way. data is always
wfillen InlOthe first scanned line 01 the TV lrame
memory , ThIS line ItCls like. buller memory
Since the content of thiS hne is continuously
changing. 1\ ISblanked by the 'TVlJ[R Signal.
Whethef the previoue Image mtcrmenon is shil l­
ed up or down is dependent on whether the line
counter is counltng up or down respeclively A
lroot ·panel SWitch Is prcwlded 10 M lec11hll SCroll
up lor North-lo-South scanned Images. and
scroll down lor Soulh-lo-North Images.
The 64 kBlt memOfles f8qUlfe 16 mklress Bits to

"

select the cesuee ioceucn in the memory MOSl
64 kBlt dynamic RAMs have 8 address Ilnel The
18au adress is then pf'Ollided seQuentially as two
consecutive 8 Bit words. sroce the delay cet­
ween supplyIng the Itrsl part of lhe address, and
Ihe second parl ,s qUITe short (down to 20 ns), a
last eleclroo ic SWitch (Iow-power SchoUky TTL),
designated as address multlple" er. has to be
used The address mult iplexer shown in FIgure
IS has the addlhonel lu nchOfl 01 !WItching bel·
ween read and write addresses dUFIng write
cycles. The address multiplex er inc ludes eight
4·t0-1 SWitches ccntrcuec by thelWOselect Itnes
ASEL lor the selection between the ItrSl and
second perl of the address. and RJW lor the
selection bet_n read snd wnTe addresses The
eIght outpulS MA 0 to MA 7 drIVe the memory
address lines dOfectly
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2,1.4. Fram e Memory . nd DIA Convert.r

The neme memory and tha CIA converter are
shown in Figure 16 'ogether with the as!lOCia'ed
logiCcircUi try The SI. 64 kBlt dynamIC memOrlas
ara operated In parallel Each memory storas
one BII ctme 6 Bit data word whICh reprMents
ooe Individual pl .el al tho Image Tha data Vl()rd
al the output 01 the merTlOfy is valid only lor a
shor1 peflod [eee Figure 171_A data latch (1231)
II triggered by the rl~e slope 01 Ihe eAS clock
pulse in order 10 extend the care to tha whola
cycle Tho 'i"ilBCK lignal resets the latch and
Thul lorcel the oulputs to eerc (black lavel) .

Integreted ceont type OAC 0800 II 8 current­
multlplymg CIAconve rter The outpu l current II 8
trecnon 01the current ItOWlng 10 the + REF pm
14, .rw:l the IraCllon IS determined by the digital
Vl()rd prHent al the B 1 to B 8 inpuII B 1 II the
most 'lgnl 'ICanl e, l and II drrven by me
~ Ilgnat The synchroniZIng pulses ere
somewhat gre.'er than prescllbed by ee TV­
Ilandard, however, no dlsadvanlage he. been

i8

noticed in prachce The dala word con talnmg the
Video mrcunancn II applied to the 51. euose­
quent Inpu ts The last Input , representing the
least signilicant BIt. II not used

The DAC 0800 II a very la51dlgltalfanalog coo­
verter, and the 'all time althe oulput currant II In
the oroer ct l 00nl . For thll.ppllcallon, II is much
more important Ihat It doel not ge nera te large
IWltching tranSCionts al was tho case wllh older
Inleg raled CIAconver ters, luch as Me 1408, Thll
means tha t a last (and cllIICal)lample-and·hold
lIage could be eliminated at the video outpul

The OU'pul level of I 232 II, however, qUIte low
Forth'l reason, avld80ampllha, I,A 733(1233) IS
used to lneraasettle Ilgnal level lo approxlmately
1.5 V..l75 Ohm, whICh IS IUltable lor mas! TV·
monllorl



2.1.5. Inler1l1cing to YU3UMV 001

The frame memory module YU3UMV 002 re­
ccrree e~a~tiy lhe same control Signals as lhe
previously designed 16k ~ 6 BII stolage module.
whICh means lhat no modifications are reqUired
to any cecuuson module YU3UMVOOl However.
there are some slight dlUerences In the coorec.
!!On of the resolutlon·zooming selector (Figure 4
ot part 1), Now, only a mree-pcencn eetector IS
used (Instead of lour) Since lhe 2.4 kHz I lgnal l.
no Iongel reqUlfed and the cor responding con­
nechon 10 PI 107 II ceieree

Table 1of part l iSIhus no lon Q9rvahd and II now
repla ced by Tl bl. 2 below

Flgur1t 18 shows lhe Inle rconnectlOn al lhe lWO
modules and the connec tio n 01the f_ co ntrols
Although the stol age capaClly has bee n multi '
plied by loul ln comparlson 10 lhe plolotype, It Will
be noted tnet the interconn ections to the Image
tormal selector gIven In Figure 5 01part 1 remam
unchanged A mree-iever SWllch IS shown, but
this is only a sugge stion 10 order to c lean up the
front panel somewhat and to Slmpllty the ccera­
non . FinallY,1I should be noled thai the £NASU
Input Pt1l6 should be grounded II lhe sca n coo .
verte rs YU3UMV oot lOO2 ale on ly to be used tor
APT recepl lOn - In othel WOldsnot tor d.gltal,
HRPT Images

Zoom,ng Sampling METEOSAT NOAA METEOR METEOR
resolullon sWitch trequency WEFAX APT 11 240llOe&!mln 120 lines /min

Bit clock 21

t9211 Hz 2400 Hz . 2 . 2 . 2
9 6 kHz t 200 Hz • 1 ., ., .2
4 8kHz 6OO H, VIS · IR .,
2 4 kHz 3OO H,

t ) Metao/N OAA sWitch (PI t t ) In NOAA poaruon
2) E ~ te,"al2400 Hz synchronlSll tlon reQUiled

2.2.
CONSTRUCTION

The trame memory module YU3UMV 002 .s ac­
commodated on a doubl&-CGlIted PC·board
havIOg the same dimensIOnS lIS the control
board YU3UMVOOl (190 ~ 85 mrm. tne ecoeoe­
tor side of this PC-board is glV1tflin Flgur. 19 to­
gether With the ccmpcnenta locallon plan . The
connection pin density 01 the Integrated ClrcUilS
demandS a very ccee geometry on lhe board : tor
lhlS reason , e~treme concentration Is reqUlfed
when IOldefing the componenls IOtO pla ce In
order 10ensure met no unwanled soIdef blldges
are made Special allenlion mu st be paid to lha
condition 01the through-contael S, whIChare pro­
vided on the component side below the lOt&­
grated CirCUitS Remember, that .1 is not pou lble
10 chec k or cor lect these afler soldallnr;J lhe te.

.nto ptece !

The MOS-le. of the 8-$91181 afe prot ected .
whICh means lhat there are no advantages 01
USing SOCkets However, II sockets are preferred .
II is important to only use lhe very besl Quality
ava.lable , Low-cOSl IOCkelS eesily cause poor
ccreacts.which ere very diffIcult «nccete In such
a comple~ CircUit

Similar 10YU3UMV 001. all coonecnone to SWlt·
enes . conneclO", and the elec lronic module are
mada via connection pinS The only eonoecnoe
thai r8QUlresa certain amountol cara ll the Video
output Allhough the Video Signal level II high
(1.5 V..J. II IS a wldeband signal having a Wide
dyl'l8mic range,and is thul very IeflSlll ve 10Inler·
lelence generated by the logIC CIICUlls , Ex.
peoeoce has shown lhal such Inler lafaflCe il
usually obta ined by groufld IooJa, whICh under·
hnes lhe Importance 01000d ground.ng

rs



VHF COMMY'"ICAT!QN§ 1/83

~ I

V ,~n,. O ~ .. ,
... l • I,,.. 0 4 ",

YU 3UMV
002

c.. "

•

,,1. .1 ,
" 'I 'I

"

."

1

tr ,' . '

.... ,~ _ 1'01
-.. ~ • 1M.•'
~-~-1

-!" ,
- . -'-1

".
•

'"

'"

.,

YU 3LJ.1V

00'

-- "

%9
• J

". ®

[j~]- :
, ", ,

1

... ... .... .."",
~,.-

Al'T" I ~ICI'
0--- • u,.~

L

2.3.
SELECTION OF THE COMPONENTS

The most Important components 01 module
YU3U MV 002 are listed later. 11 is recommended
that C-MOS ICs 01 the new B-serles are used , All
TIL circui ts are low-power SChOtlky typeS. since
onty these are last eoough , and can be driven by
C-MOS togic.

Time-determining components always cause
problems due to lheir wide tcierencee. A spread
01 100% was noticed lor the dual mono-stables
type 74LS123 made by dillerent manufacturers!
This means that II is Important lor the two
74LS123to be lrom tne same manulacturer and,
if possible, have the same dale 01 manufacture
prin ted on the case,

There are a number 01di lle rent 64 kBit dynamic
memories available on tne market. The major dll·
rereocee between 16 pin·OIL RAMs are in the
tuncucn 01pin 1. This pin enables a self·re fresh
mechanism in some memones. whereas others
do not have this pm connec ted. Both types can
be marked 41641 The circuit 01 module
YU3UMV 002 was designed lor memories not
having this self·rehesh teeture.

The 64 kBlt memories can have dillerent internal
organizahOns, for ell.ample,fhe TMS 4164 (Te.as
InSlruments) is organized as 256 rows. 256 co­
lumns. whereas fhe HM 4864 (Hllachi) has
128 rows • 512 columns , This is impot1ant in
practice, since the HM 4864 requeea only halt as
many cycles as the TMS 4164lor refresh. Finally,
each manufacturer selects his memories into
ve-cce speed groups after production. Memo-

20
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Ll l l of 64 k memory ICl l hat can be used In th e
YU3UMV 002 module

All these l a-pin OIL les should be usable Without
mo(lIfi cahons in module YU3U MV 002 . Howevel,
the author has onty been able to Chec k type s
TMS 4164 and HM 4864 in the actual cn cuu.

All elec trolytic capac itors are tantalum Types.

The 100 nF bypa ss capacitors are ceramic disk
types or multl·layer ceramic. All other cepecuore
are plasti c ·foil Types. since cheap ceram ic ceoe.
cnora usually have too high a ternpereture
ccerncieot.

Manufacturer :

texas InSTruments
MOlorola
NEe
HiTachi
Fuji tsu
INMOS
Mostek
Inlet
National Semi conductor
Toshiba
Ok! Semi
Fairchild
Siemens

RFC 20 1:

1231:
1232:

12 10. I 212: 74LS123 (see Te ~t)

12 11: 74LSoo
12 13, 1214: 74LS161
1215: 74LS l13
1217: 74LSQ4
1218' CO 4040
1221 - 1224 : 74LS 153
1225 - 1230: TMS 4164·15 or

HM 4864·2 lor ctner type s see
Into. in le~t

74LS 174
DAC0800
(Na tional Semic onductors
IIA 733 CK (Slgnetlc s)
10 kOhm linear trimmer,
spacing 10/5 mm
22 pF plasti c lo iltrimmer
(Phill ips: green)
sl ~ - hole ferrite Choke

C201:

t 233 '
R20 1:

Type:

TMS 4164
MCM 6665
UPO 4164 0
HM 4864
MB 8264
IMS 2600
MK 4564
12164
NMC 4164
TMM 4164C
MSM 3764
F 4164
HYB 4164

neehaving a rcwecc ee nme or 150 ns Of less are
required for this c ircuit.

The ma~imum lime between tv.<! relresh cycles is
usually specified as 2 ms lor 128 row memories,
and 4 me for 256 row memories . E~pe r iments

have shown, however, tear dynamic memories
are able to maintain the data without refresh lor
many seconds at nOlmal ambient (room) rem­
pera tures! Probably, the above mentioned limi ts
only apply for operation at the maximum permis­
sible ambient terepetature. and mexrmum de­
vice d issipation power Furthermore, In contrast
to computer appli cati on , 100percent reliabiliTy is
not required nere. and It is possible lor a cern­
ple te refresh to be perlormed only once every TV­
Irame (20 ms) In the case of 256 row mernones.
or twice in the case of 128 row mem ones.

It is also possible lor the " page-mod e" read cycle
to be increased longer tnan me ma~imum value
speci fied in the data sheet (usually 10J's) . The
power dissipaTion and Ihus the operating tem­
perature of the memories are very low in this en­
cun. since they are dependent mainly on the
number of~ cycles per second. which IS very
low In OUf application due 10 the cece-mcoe
addressing

Modern dynamic memories are usua lly speci hed
in the data sheets as being fully TTL compal lble ,
Unlortunately, this does nOI necessarily mean
that low·power TTL cncuus can direc tly drive
highly ceoacmve mem ory clock and address
lines. In particular, the active pull -up ot the low­
power Schottky ICs may not be sullicienl, and an
extemet pull-up resis tor (680 Ohm - 1.5kOhm)
may be required , The author has had no such
problems in conjunction with the TMS 4164, h0w­
ever. he had many such problems in couuncnon
WITh earlier cirCUits, Both low·power SChottky
TTL circui ts and dynamic memories extubrttne
large variations cnnese parameters Irom manu ­
facturer to manu tacturer,

1201 : CO 4094
1202: C04017
1203' CO 4001
1204: CD 40 13
1205. 206. 208. 219. 220 : CD 4029
I 207 : CD 4020
1209.1 216 : CD401 1

2'
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2,4.
ALIGNMENT

SHlce module YU3UMV 002 obtains Ihe power
supply, clock pulses, and control Signals Irom
module YU3UMV 001. It ISObvIOUS Ihallhelaner
module must 1'1_ been already 'es'ed belore
connectIOn , al leas' 'he poNer supply and the
1 MHz oscllla'or There are only lWOIrlmmers on
lhe board 01 lhe second module II IS recom ­
mended tha' ,he alignmenl be commenced With
R 201 (horizontal ~Ihon) at minimum and With
C 201 (honzonlal wldtl'lJ at a center po6lhon

Aher SWI\Chlng on lhe modules. a pattern sh0w­
Ing lhe random In,hal rnctITIOl'y contenl should ap­
pear on the TV-rYO'I'lOr, whICh 'IfIll11 probably be
shifted to the leh on lhe TV-tcreen II ISnow pos.­
!lIbie tor the lWOInmmert to be al.gned tor cor­
rect pl)SItlOfl and Wldlh oIlhe Image

It should be noted met lhe ad,tlSlmen, 01 lhe
Image width has precIse Ilm.ls II C 201 IScom­
pIeIely m,sallgned. one may flO! able to obtain
any Image at all Alter adlustlng R 201 and C 201.
II may be necessary tor L 101 on module
YU3UMV 001 10 be reahgned 10 suppress any
Intenerence and/or dllllCuU". In lhe synchron..
zatlOn of tha 'J\l.monl1Q4'

3.
APPENDIX
Operation of Dynam ic RAM Memories

The actual Slorage alements In dynamiC RAMs
are capacitors (r8Y8rH pOlarized PN-junCllOns)
that are Internally organized as a two­
dimenSional arrayal rtM'S and columns Each
storage capacitor has en asaociated MOS­
tranSIStor SWIICh, whICh can connecl il to the
common column line ,

Each memory access cycle (read, wflte. page­
mode operation, or only retresl'll slarls Wltl'l a
nega tive tranemon 01Ihe nAS clock pulse; Bolh
RAS and CAS clocks are high during standby
ThIS RA§ clock pulse .trolls Ihe IIrst pari of Ihe
address, designated Row Addresl, into 'he
correlponcling latch cune memory The content
01the latch is immedlltely decoded. and all the
caP3cdors 01 the selected rt1N are connected to

the corresponding common-column lines Each
common-column line ISterminated In a lenslll....
ampliller 10 detect whether the small lIorage
capacitor was charged or not .

SlflCe each actual cececuor il leaky, It cannoc
stora the Inlonnahon tor an indahflllely long
seoce 01 \lme For 'hiS reason , lheloglC automa­
tICally restores the charges on the capacItors
alter !he column-sense amphliars 1'1_ detected
me states 01' the corresponeling capacllOfS The
capacitors found charved are charged 10the lull
supply 'tIOIlaga. whereas the capacllOfS found
discharged ara completely discharged ThiS peo­
cess IScalled ··Refresh·: and It mUS1 be perform­
ed sufflC,ently frequently 10malnlaln the lfllorma­
loOr'! In ttle memory Since each~ clock cycle
only refreshes a Single row01 ttle rnctITIOl'y capa·
Cllor array , a c:er18ln number 01 ~ cyc," II

requlfed tor lhetull refresh 01the complete array

C .:.. Column A .:.. Addr....

R "" Row S .a. Strobe

In order 10communICate With the memory, lhe
second part 01lhe address haS to be proylded to­
galher '111'111'1 the negall.... tr'MltlOfl 01 the CAS
clock pulse. usually 20 10 100 ns ,her lhe It'S
trans,'oOr'! . The column address II stored In a
latch, and decoded by selecllng lhe deSIred
colum".....nse amplillerirelresh logIC. DUring a
read operatlOfl. ttle column decoder Itmply con ·
nects Ihe outpu, 01 the ...Iectad column-sense
amphlier to the outpul pIn 01the memory Ie.

In order 10write the data InlOIhe deSired memory
cell . me selected column-relresh logIC il forced
10copy Ihe data present al the data Input pin,
Instead althe data al Ihe output 01 Ihe column­
sense amphller Th.s is achuiwed by charglflg or
d.scharglng the selecled cell capaCIlor
correspondingly.

For some partlcular eppncetroos. like Video dls­
plavs, Ihe e~acl order In which data will be read
trom. or wntten into the memory is known , II eeue
lrom a single row are 10 be accessed, It II not
necessary to repeat the IIIme row address each
lime. Mora than one CAS cycle may be pertcrm­
ad during a single RA§ cycle, accessing many
dillerent columns Thil mode of ccereten IS
called "Page Mode", It provides a conSiderably
higher data Ilow since a number 01 operations
need not be repeated!
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Gerd Orro, DC 6 HL

A Mini-SSB-Transceiver for 144 MHz

Part I

A large number 0' descriptions nl ve been
pu bli shed l or trlnsmlt I nd receive converters
for the higher lrequency band l 70 cm, 23 cm,
and h lghar. Thel e a,.. ususll y dr iven wl l h
avaUl ble (commercia l) 10 m or 2 m tra ns·
celve rs. II Ihe. e Ir .n. celvers are also 10 be
used lor operaUon on Ih e 2 m or 10 m bind,
Ihl. me.n. Ihat Ih ey mu sl be di sconnect ed
and reconnecled, . nd how ollen It ls lhs l one
wl.he.to have a separate transcefver ' or use
a. dr iver.

For th l. re• • on, Ihe . utho r has designed a
emeu. Ine~penalve t44 MHz IllInscelver
whoae lechn lcal . pecltlca ll on. are et leaal
equi l io. II not much bett er Ih ln th e co mmer·
cle l equipment I vaneble on th e mlrket .

On the transmn side. uteoutpul power has been
limi ted 10 values Ihat are suitable lor driving the
trensverter, This allows the power IransiSlors 10

be deleted, and thus to constr uct a verycompact
umt having dlmensionsol only 148 mm ~ 74mm ~

30 mm. According to Ihe eppucanon, II can be
constructed ror a Irequency range ot 144 10

146 MHz, or 135 to 137MH z.

1.
CONCEPTION AND CONSTRUCTION

Slng le-<:onversion wllh an intermedia te nequen­
cy 019 MHz is used lor both transrmt and receive

DC 6 MlOl0

Fig . 1: All compo nenl s shown outslds 01,,,. deahed ce.. be1on'Ol 10 mod uls OC6HL 011

ee
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Fig. 2: .. compl• •• 2 m Ir. nK ......r i. 1IY.II.ble If . VICO . nd .11".., . mpllfi.r lrom 5 mw 10 0.5 W . '. Hd.d
10 Ihll modul• . Sull.bl. modul...r. 10 t>. d. Krit>.d In 1.I. r edlUon. of Ihl. m-u .zin• .

Expensive and larger components such as
crystal Mers are used both in the transmit and
receive path (see Figure 1).

All compone nts are accommodated on a small.
double-coated PC-board with through-contacts.
and the 9 MHz cfYStal nne r is used to mtercon­
nect Ihe AFIIF-board to me AF·board ,

In order 10 achieve ideal electrica l condi tions. the
crystal li lter is mounted ccenoe of memetal case.
and only its connections protrude into both
chambers, In which Ihe PC·boards are acccm­
mcoateo. This allows Ihe high selectiVity 01 the
hiler 10 be utilized to the ron teee Figure 2)

The operating voltage 01the miniatu re «enecer­
ver is between 12 V and 16 V A vol1age stabilizer
enccu is provided on the AF·board to ensu re that
the internal ope rating voltage is main tained al
11.5 V. which can also be used lor external
accessories

The transmltl recelve switching IS made via a
PTT-contact which is grounded The stabilized
vol1ages + Un and + UII> are also available lor
e~ternal appucanons .

2.
CIRCUIT DESCRIPTION
2.1. AF/IF Board DC 6 HL 0 11

ThiS part cureeeec« is shown In Figure 3. All
component numbers are higher than 50

2.1.t. Transm it Path

The AF·signal IS led Irom the microphone via
Pt51 to the Input 01 the integraled mi~er I 51.
which IS bUill up symmetrlcaUy, The drive is
made. however. In an unbalanced manner. in
order to save using an AF·l ranslormer, For this
reason , it is impor tant thai inputs 7 and 8 are con­
Il8Cted symmel rically, in olher words shor t·
ctecuned lor Ihe 9 MHz loca l OSCi llator frequency.
The RF·si gnal is inJecfed In a balanced manner
(non·grounded) , A DSB,signal is available at the
push -pun Output circui t comprising L 52. whose
earner supp,ession is exceaent, providing that
R 51 has been aligned lor correct balance . The
Signal IS passed via a buffer (T 51) to the mono­
Ivtfuccryslal hlter 9M22DI, The term inallon ot Ihe
liit er is made using the 680 'J load resistor ol lhe
butler together With Ihe parallel capacitor con.
nected to Pt54,

27
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2.1.2. Receive Path

Altef passing through tho crystal uuer, the IF.
signal is passed through the two AGe amphller
stages comprising T 52 and T 53, and is teo via
lhe resona nt cncuu cornpnsmq L S4 to the Inte­
gra ted mixer 152. The mrxer is also provided With
Ihe 9MHz local oscillator Irequencyvia L 55 The
demodulatlKl AF-signal is available et the load
resistor of 2.2 k n . and is SUbsequently amplif ied
by 11 limes in a pari al the quadruple operencnal
amphher 154. The signal pa th ISseparated at the
output ol th" ampli fier,

The AF·signal drives an active lowposs hiler via a
coup ling capacitorol 0 15!,F and the external AF­
volume control. ThiS lowpass I llle r is ach ieved
uSing a further pari 01 I 54 II is deSigned lor a
cc tott freq uency 04 3 kHz . 155 supplies eurnoeot
ou tput power for driVing a small loudspeaker
The operating voltage lor this IC ISfed In via Pt58
oetc re stabi liZIng so that the varying load Will not
have an elfec ' on the con trol cnccu.

In order to generale the AGC-voltage 'or the
receiver, an AF-voll age is tapped err lrom I 54r1
and 'ed '0 a tenner amplifier With a gain 01three
times. ThiS. in turn . drives 8 voltage doubler recn­
lier comprising 0 55 and 0 56. The basic level 01
Ihls recuuer cm::ul tlS main tained at + 3 V uSing
the zener diode 0 54 This means Ihat a voltage
0' + 3Vispresentattheanodeo' 055 whlchwl1I
be driven towards negahve voltages, The control
voltage ISavailable directly at the gate 2 connec­
noes 01 T 52 and T 53.

The required csceeicee ere actuated by shorllng,
or opening a groun d contact, and their output
signals are combined at a lurther gate.

The sqoarewave signal 01 11 V (peak-Io-peak)
drives Iranslormers L 51and l55 via a voltage di­
vider. In order to gen erate the operating votlage
lor Ihe carrier osci llator. diodes 0 51 and 0 52
combine the transml tllondreceive voltage so that
an additional, con tinuously available voltage IS
not required

2.2. VHF-BOARD DC 6 Hl 010

The cirCUit diagram 01 thiS module is shown in
Figure 4; all component numbers are less than
so

2.2.1. Tran smi t Path

The opera ting voltage + U.. SWi tches diodes
002,004,006. and 0 08 to cond uct. The trans­
format ion link comprising 100 pF and l 01
matches the crystal i llter to the input 01lhe 9 MHz
ampll her equipped w.th T 01, At the output 01the
crys tal Irlter, the Impedance is translorm ed to 50
n With the aid ctme 39 pF coupling capaci tor,

The ring mi~er M~Ol converts the signal to 144
MHz. The mi~e r is 'ollowed by a two-stage band­
pass tllter and two ampli fier stages With inter­
mediate bandpass filter and PIN-attenuator The
PIN-attenuator is opened in the transmi t-mode
With the aid 01 d iode 0 12.

The signal ISpassed via a resonan t ctrc uu com ­
prlsing L 10 and con nection poin t Pt 105 end
leaves the trMsmlt amplifi er at output HF·TX.

,

In addi tion , Ihls voltage is crcroeo by two and
dr ives a 'urther opera tional ampli lier that gene­
rates the control voltage lor the PIN diodes
(Pt62). Its operating poin t and thus the threshold
01the PIN-cont ro! can be varied With the aid 01
trimmer R 52. The empnner output can also be
used 'or driving an S-meter via ccorecnon poin t
Pt61 The 20 kU trimmer potentiometer is used
'or adju sting the zero point. and the 47 kll
trimmer is used to set the lull-scale value

2.1.3. Carri er OscUiat or

The eubcemer lor Ihe uppe r and lower sideba nd
IS generated In a quadruple NANO-gate (I 53).

30

2.2.2_Receive Path

The ope rating voltage + U~. causes diodes
o 01, 0 03, 0 05, and 0 07 to conduct so that the
VHF-signal from input HF·RX can pass through
the two-stage 144 MHz amphher With PIN­
attenuatot This ISfollowed by 'h e bandpass filter
comprising l 04 and L 05 and the mixer that con­
verts the signa l to 9 MHz . The output 01the rmxee
is terminated by the input impedance 01 the 9
MHz ampnner.

Al ter the Signal haspassed through the ampli fier,
It is led via0 03 and lhe «ansaormancn li nk ,com­
prising L 01 and the tOO pF eepacaor. to the
crys tal filte r,
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C03:

L01 ,L03

C01,C02:

T01 - T 03:

T 51:
T 52, T 53:

t 55:

051,052:
053:
054:
055.056:
Crys tal IiIter:

L52 -L 54 '

154 '

L51.L55:

Relay :

151.152:
153:

4 pes. PTFE leedl hroughs
1 melal case. 74 x 148 x 30 mm

All other capaCIIOl"S: cerermc disk types 10f

2.5 mm spaci ng
All resis lors lor 10 mm spacing or smaller. (some
resiSlors are moun ted verll cally) ,

RS·12 Vor RHO· 12 V
(National)
J310 (Siliconix) or BF 246
40841 or similar OG·MOS
FET
S042P (Siemens)
HEF 4011 (due 10 speed .
no enemeuve possible)
LM324 (National
SemiConduClor)
LM386 (NaliOnal
Sermconductcn
lN4148.1 N4151
C8V2 zener diode
C3V3 zener diode
l N4148,l N4151
SSB , wrth carrier crys tals
type 9M220 1(Nikko Denshi)
or XFM·9B (KVG)
2 x 61urns double·wound.
epprcx . 0.3 mm ere.
enamelled coppe r wire on
toroid core R6, 3N3O
(Siemens)
Special COil set type 5138
(blue/red/While)

Ceramic disk capaCllors: 2 ,5 mm spacing
100 nF ceoecuore (2 pes.): 5 mm or 7.5 mm
spacmg

Polarized capacilors: renterumelectrolyti cs.
drop lype. 16 V

2 pes trimmer potentlomelers 20 kOhm : round
types, apptox . 6 mm dia

15pes. feedthrough capaci tor! lor solder mount·
ing . app rox 2,2 nF (value uncriti cal) . shorl
ceneeucucn :

a,
COMP O NENTS

2.2.3. VoUag. SI_blllza lion and PTT·Swllch lng

Transistors T 04 to T 06 term a '.'oltaga stabilizer
circcu lhat is driven wllh a voltage 01 + 12 V to
+ 16 V The internal operallng voltage 01 + 11.5V
is provided at lhe output . The ci rcuit can be
shorl-c ircui led but requires a diode (0 15) to
actuate. The operating voltages lor trenamrt and
receive are selected by the relay, whiCh ISeon­
lrolled Irom tne PTT-conneclion.

T 04:
T 05:
T OO:
0 01 - 008:

009 -011 :
0 12 -014:
0 15. 0 16:
MxOI :

L 02:
L04,L05:

J310 (SiliconlJ() poSSiblyarsc
BF246
BO 138 (Siemen s)
BC 4 15 (PNP)
BC 4 13 (NPN)
BA 282, BA 244 (swllching
diodes)
BA 379 (PIN. Philips)
l N 4148, IN 415 1
C6\'S (zener diodes)
IE·500, SRA· l
or better: SRA·1H
or even better: SRA·3H
Special coil set. type 5138
(blue/redlwhlle )
120 t'H miniature choke
Arr-ececed coil s I rom 0,8 mm
d18. silver -plated
copper wire (see drawing),
7.5turns on 6 mm termer.
coil lap: 1.25 lurns Irom lhe
cold end

L 06, L 09 ' 2.7 J,H mtnlature choke
L 07, L 08. L 10: Special coil set. type 5118

(silver ·pla ted)
Ceramic minia ture spindle
trimmer 6 pF (Philips)
16 mm piece 01120 Ohm
balanced cab le (see f ig . 4)
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Dr. Manfred Wieser; OE 1 WMI

A YFO with frequency-locked loop

The mOlt cr lUcal part 01 I frequency-locked
loop II Ihe lrequency-to-volt~e converte r.
ConvenUona l circui t. l uch a. (1), .nd (21 u. e
RC or LC links lor l requency di . crlmlnatlon
and • • hlbit con .lderable dl lldvintag••
because 01 thi . wllh re.pect to l emperalure
I tabiUty and/or ch aracteriltlc I lo pe. Ba. ed on
an artlcl.ln (3), ••perlm. nll~remad. u.lng
a PAL-d etay lin. a. I~....ency dl .crlmlnator.
Th. r• • uu 01 the...xperlm.nll I. a con­
Unuo .... . ly varlabl. VFO 01 almple co n.l ru c·
lion , who • • liabili ty I••ulllcl.nt lor appllca­
lion. In FM-. yatem. up to I nd Inc ludin g Ihe
70 cm band.

1.
CIRC UIT

As can be seen in Figu re 1, the OUlputslgnal 01
the veo(conlltrucled according 10det8ll. gIven
In Figure [4]), I' generated dlr9Ctly al lhe reqUired
Irequency. l Iter which il pas" s through a IWO­
stage butler ampllller,Approxima1ely20 mN(inlo
50 Ohm) are available al lhe oUlpul; a smalt part
01 the output power is lapped otl and used 10
drive divider I 1. The diviSion ralio 01 lhe .ub­
sequent dlv!derl 12and 14a can be programmed
by dlsconnectlrIQ conductor lanes The reset
signals tor Ihe divid8fS, Sleep. negative put," 01
Ihe NANQ-9ate I 3 set the fhpllop I 4b and also
dnve the delay line VZL. The Signals at The oul ·
put oflhe delay line are amphlled In tranSlslor T 4
and reset lhpllop 14b The lrIQuency informal lon

32

IS now provided In the keying rallO01 The oulpul
voltage ollhe !hpllop; II this squarewave voltage
IS integrated. one Wiltoblaln a DC-voltage mens
Imear·proportlonal 10 The lrequency, soce the
eaturaton voltageelthe TIL-OulpullranSlstors is
very lemperalure-dependenl. a C·MOS analog
SWi tch IS ISpro.tlded belore Int~r8llOn

The integrated squarewave voIl1ge is compared
to a (variable) DC·voItage. ThiS IS pfO\llded by
operaTional ampllfter 16. whIChis used esccmoe.
r8l0r and mtegralor, The oulpuT voltage 01 lhis
OP·amp, pfO\lldes Ihe control Signal tor tne
verector diode 0 t 01the veo alter tuetner hiler ·
ing , The anllparallel diodes 0 2 and 0 3 al the ln­
put ctme OP·amp, reduce the transient lime

1.1.
Opera lion 01 the
Frequency/Voltage Converter

The frequencyfvollage converter comprises lhe
delay line (VZLI. Iran SISlor T 4. and utpnop I 4b
Pulses ettne input of lhe VZL appear ettbe oct ­
put wllh a delay ot 63943 lIS, Furlher pulse s can
be led Inlothe delay hnebelore The lirsl pulse has
reached the OUlput, and these are delayed by the
same value, ThiS pnnclple can be used up 10
pulse frequenc18S01 approxlmalely I MHz ,

Figur. 2 shows lhe time plan 81 oulpul Oollhe
IlIpl lop tor varIOUSInpul lrequenc18s In tne case
01 frequenc Ies whose even mul tiples are
1163,943 il S • 1564 kHz. lhe "eying rene Will
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lump from 0 to 1 {or lrom , 10 OJ The vartahO'l
range Ifl whICh the keying rete is cktarly dell ned.
thus amounls 10 1564 kHz; in prectce. howevef,
It is necessary lor ma.imum and minimum key.
ing rane e 10 be avoided 10f stabi lily reasons
(Jumping Into anothe r lIequel1CY fange) . The
tneceeucer vanetoe fange of the reqUIred
Irequency resultslromAI _ 1564.n(kHz) n
divisiOn rahO II a certain oulpu, Irequeocy II
dlvirted by AI. ie. II AI _ s. b. one Will usually
oblain a rallOflsl 'l umber The lig ules beh ind the
comma. when muil iphed Wl'h Ihe op8fa hng
vollage b. U"" _ U.... Will correspood to Ihe DC·
vollage nom Ihe ffequenc)fvollage converTel.
The IWO subseqoent Iinal frequencies wllh which

'he d 'VISIO'l IIAI resulls In • Whole number. are
Ihe lheoretlcal comef Irequeocles:

lJ.6l - 8, 0 : 1.,1.6 1 _ (a + 1),0

An example 101 'he 144 MHz band

n _ 170: U.., _ 5 V, theretor e
"" _ 170.1 564 kHz _ 2658 62 kHz and
!lA f _ '450001265862 _ 54 539
U,,. _ 0.539 . 5 V _ 2 69 V

The cor'lel IreqU8OCI8S can then be calculaled..
I. _ ~ x 265862 kHz _ 143565 kHz and
I~ _ 55 x 265862 kHz _ 146224 kHz
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Fleq...encr _ 619~3 115 ­
[k Hz]

u.b
6 U

16.i8S

29.353

1073

1.87E
Rnull"'ll

,........ft

6'

3l67S 2.152
Fig. 3:
fl. , . Iop.. ..due. II.bll lly

LL 600 ' 85'
AI . 15.64 In. ll; 11M . e.e
!'Wfllol"" . - cree • Ulfll

Fig . 2:
V.flout Inpu t Irlqu. ncl.. gen.rllle dl ll• •ent

keyln.., r.Uo. , end IInall y Inl''iI','ed
voUege ....Iu..

The 'requencylvollageconverteroperates exclu­
sively in the time domain. which means thaI it re­

ceives ils informalion direcllrom the lime plan 01
the input signal. For this reason, the steepness 01
the rise and lall slopes has 8 direct ettect on th e
stabili ty, as is shown in Flgur. 3. A good compro­
mise between slope and current drain isprovided
by the use 01 low-power Eel, and low-power
SChottky ICs. Howeve r, ttns limi ts the maxrmum
veo-freQuency !hat can be processed to
180 M Hz . Transistor T 4 is critical with respect to
its tempera ture behaviou r; since n is operated
with a low collector quiescent current (90 !lA),
tempera ture variations effect a shllt of the quies ·
cent current by shitti ng the base-emille r voltage,
which has drastic effects on the operaling point.
With increasing temperature, the pulse will be­
come wider, the sWitching slope Will be smneoin
the time domain . and the Irequency Will dfllt up­
wards. This can be avoided by using a laster
switching transistor, and using a PTe·resistof
thermi cally coupled to the transistor in the base­
current line.

ThiSmeans lhat they have sullicient spacing to
the Iimllsollhe 144 MHz amateur bands. The op­
timum division renee lor a number 01 common
Irequency ranges have been calculated With the
aid 01a compute r (Table 1):

Band (MHz) 11 I 2 -+ 4a Corner Frequencie s (M Hz)

144,0 - 146.0 :10
133.3 - 135.3 :10
135.0 - 137.0 :16

:17
;17
:11

143.565 - 146 224
132,930 - 135,589
134 870 - 137,622
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2.
CONSTRUCTION

The cecuus 01 the veO. buffer empuner, and
Irequencylvollag e cooveee r shown in Figure I
are accommodated in three chambers formed by
the required screening panels; the veo is built
up without Pc -ooaro.and has therelore not been
designated . The veoand the twoboards can be
mounted in a metalcaseol74x 111 )( 30 mm, S99
Figur e 4,

The holes lor the leedthroughs, or leedthrough
capaci tors are drilled on the side 01the case, and
in the two intermediate panels 01 n )( 28 and
60 )( 28 mm whiCh are constructed from 0.5 mm
lin plate, These holes have a diameter 013,5mm.
and shoutd be drilled with a spacing 01 10 mm
from the cover, A hole of 6 mm diameter should
bedrilled in meceruer01the other cover lor align·
ment of trimmer C2. The position 01all holes can
be seen in Figure 4 and in Ihe photograph 01 the
author 's prototype given in Flgur. 5. Altar these
preparations, the feedthrough capacito rs are sot­
dered into place and the case in l ilted together

<.

veo '..

,. PI!

Pl I

'"".."
••

Fill . 4:
Componenllocellone lo ' veo, bult.,
(OE7WMI 002) end ' ..quenevlvotl. lI.
eon....rI.r (OE7WMI 00 3)
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Fill . 5:
Pho'OlIrlph 01 ' he
luloor'. prolol yp" ee n­
. lrueled eeeord lnll lO
Fill . 1 end Fill . 4. The
deley line i. 10 be lound
on the eondue lor . Ide 01
lhe DoI.d.

The butler amph"er is solde red into posi tion with
a spacing 01 5 mm. and the digi tal part Wl lh a
spacing 0112 mm Irom the base panel. and they
are then SOld&fed all around the board to the
case, The ccnstccncn 01the veo can be made
easily by comparing Fig , 4 and Fig 5

The previously calcula ted division ratio is pro­
grammed according to Tabl e 2 on PC-board
OE7WMI003

2 .1.
Speci al Component s

• d b •

T 1:
T 2.T 3 :
T 4:
0 1:
0 2. 0 3:
11:

U310
BF961
BFX59 or BFY 90
BB 105
lN 9 t4 0rlN4 t48
Accordin g to Irequency rang e or
division ratio:

1

2

etc, in dual code

29
30

The' means meune appropriate conductor lane
must be disconnected

Finally. the lour adiacent connections cr the
delay line should be bent carelully close to the
presto case. (the two other connectio ns are not
required and can be disco nnected), and the
delay hne can be soldered to the PC-board
directly

36

SP 8855 B
SP 8657 B
SP 8659 B
SP 8660 B
12:
13:
14:
15:
16:
17:
18:
L 1:

L 2:

1:32
1:20
1.16
1.10

74LS197
74LS30
74LS73
4066 In a socket
3140 in a socket
78L05
78L08
Aged ceramic coil. 6 turns 01
10 mm dla or silverplated copper
wire 01 1 mm ere. wound on 8 glas
rod 018 mm diS.
3,5 turns 010.4 rnrn d la enamelled
copper wire . using specia l COil se!
5140500000. orange core
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3.
ALIGNMENT

Flrslly conned only the vee and ampllher, Tha
conslanlS V II now connected as bias voltage ro,
the varaclar diode Adjust Iha lrequency 01 the
veo Wllh Iha aid 01 a Irequency counter by align·
Ing C z te the eenteeol lhe band: tne twocirCUIIS
01 the bu ller amplifier are aligned lor ma.imum

L3

VZL

PTe:
R 1, R2:
C,

T"

3S lurns 0108 mm dia 811ve'·
plated copper Wlr. , wound on a
6Smm former
PAL delay hne , e .9 Stemens
AZ 1702. or AZ 1706
Siemens P 27Q-Cll , colour black
tee ,••" standard each 680 kOhm
see ,••" lor 144-146 MHz
standard 1 nF
Double-hole cor.
(SlOmens B 62 152·A7·X17) primary
and secondary 3 turns, each 01
02 mm dIe , enamelled copper Wife

output power (20 10 30 mW) The value of tapa·
cue- C I and me coupling perm 01 tha varaClor
diode del8rmlO8 the V8fl.llhon range oIlhe veo
II must be less than the theoretcal VlrlltlOn
renge, since otherwise Ihe frequency in the VICI·
nlty 01 the corner Irequencles could Jump Into
another frequency range. For thll reason, C 1
Ihould be varle(! while obseMng the ttequency
counter until one il Within the varlallon range
even al mexrmum variation 01 the diode voltage

(OV IOU",,),

A"er connechng lhe control loop (varaclor diode
II connecled 10 the OlJlput Pt 1 01the digital cor­
1101'1), the VFO Will be ready lor operatIOn II the
prevlOully mentIOned adjustments had been car­
fled out correctly, HC1oVeII8r. II II advlaable to
check WIth a rrequency cecreer to see whether
the VFO lumps to another Irequency range on

varying the reference vollage

Now a word regarding Ihe temperature comcen­
satlon of transistor T 4 The PTC·reslstor II bent
over transistor T 4, and thermiCally coupled to It
With the aid of neer-concucuve paste, The m­

Clease of Ihe parallel (R 1), and decrease of the

", "' r l M 387 ,~

... ' ..., •• ,
• '.. .. J", 1,,1. '..

\"- \" U· ••M. •

f
>.-=--....' ....... • "'"•-, .. " ,,,,

r
,. .. ,... 110• ..,. ... '";;f

"" OE7WMI., 'X" •. !l. ... _

•• ... ...,...
, • .. ,~

• ~ .' .'~
tap et .. ".,,. ....... ..

• HI'- " '~ tmtrff,~·:·Or •., Coiling toN
." .... '" .. , M ". ". ".
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Fig . 1; Th e ,Ingle.eoeted PC-board fo r module,or end eeUlng ·1onelleneretor OE1WMI 004

series resistance (A 2) operate against the
temperature dnlt of the ttansistor A value 01
680 kOhm has been found as optimum value lor
R 1 and A 2 in several prototypes.

The author 'M)IJld like to point out to a dll!lcu lty
that was encountered with one prototype : This
prototype exhibi ted a noise as interfe rence on
the modula tion. The cause 01 thiS was a strong
norse generated in the stabilize r 78L08

••ACCESSORY MODULES

n

, . .... ' Il ~

f--+-.t+-<=-<

•r.... .

4.1.
Modulator

It is possible to use the VFO both as local cscma.
tor in a receiver and as an OSCilla tor in FM
transmitters, FlgurlJ 6 shows a modulator and
cal ling·tone generator for the laner applica tion
Both cscoue.as well as 8 trimmer potentiometers
lor programmable Irequencies are acccmmooet.
ed on board OE1WMI 004 {Flgur. 7). The cirCUit
does not otter any special features, both con­
etrocncn and alignment are easy; It Is only ne­
cessary to align the Irequency deviation limiter
and calling· tone level. It the microphone gam is

, too low, this can be increased by reducing the
value 01R 1.

"'
[)rIRFC .'.,

OE 1WM I

"'- , DOS
'" '......

" ,.
" .,

~' i1 "
HFlRr

'. 4"
,. n. ~ ,

" N ,",

I
FI",. I : Thl' VHF•• mpUlle. with lowp. .. IIU ar ampllll.. the If.n......11 power 10 1 W

ae
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PI,
11.. ..... OE7WMI 005 " U~I
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P/l
Fig , 9 , The . lngl, ·eo. " d PC·bo..d lor the l .....mlt , mpllh., OETWMI 005

L 2:

L 1:

L 3 :
L 4. L 5 '

4.2.
Transmit Ampl if ier

The circuit of a VHF·transmit ampli fier
(OE7'lNMI 005) with lowpass lilter and an output
power of 1 W is given in Flgu~ 8, This PC·board
can be accommodated In an additional metal
case. The construction 01 this module can be
seen in Fig ure 9 The alig nment is simple : The
hva trimmer capacitors should be aligned lor
maximum power at me center of Ihe band

4.2.1.
Specle l Componenls for OE7WMI 005

3 turns 011 mm ere. Silver-plated
COWElr Wire. wound on a 6 mm
fonner. coil tap al lhe center;
3 lurns 01 1 mm dia silver·plated
copper wire, wound on a 6 mm
lonner;
4 turns. otherwise as L 2
4 turns of 0,8 mm dia, enamelled
copper wire. wound on a 5 mm
lormer

Metal case: 3711130

s,
OPERATING AT HIGHER FREQU ENCIES

It is not possible to use the described design
wllhout change lor higher IrequenCles. such as
430 to 440 MHz. The melal case is not stable
enough , Which means that frequency variations
due to thermal or mechanical vanenons 01 Ihe
case cannot be completely compensated lor due
to the umte loop gain , Frequency errors will
remain that are rot permissible. even in FM­
systems,

There are two ways 01using the VFO lor higher
frequencies.

Eilher one can use a case With thicker side
panels such as casl aluminium cases which
allow the VFO to OSCillate direc tly at the required
frequency. or one can use a frequency multlpll·
cenc n.urne 2 m-band is 10be avoided , one can
use the Irequency range 215 10 220 MHz as VFO·
Irequency,

Both types require a divide r having a higher
cuto" Irequency (unfortunately also higher cur­
renl drain) in lhe digi tal cncuu. For this reason,
lhe divider SP 8515 is used in the cnont o!
OE7'lNMI 006 (see Fig ure 10). The programmin g
and ccneuuctoe are, otherwise , idenli cal to that
01OE7WMI 003, and It is only necessary to use a
stabilizer 7805 with ilShigher rlltlng ThiScan be
directly ccnnectec to the case nexl to lhe delay
line to provide eener cooling, or II can be solder­
ed into position there Figu re 11 shows PC-board
OE7'lNMI006 that was developed lor Ih,s eppnca­
ten instead 01board 003

39



VHF COMMUNICATIONS 1183A'-- =""""~"__""

,"5

SF
3)' Pi' ~

J
HF/RF

rn

I.J

W ,tt .JY
3 • • 1

,t ,5' ,rr
I J.,

0' f'. .. 74L$ 30
1m 11 H • .S'

'" "(" .sV.....J.!:. ~,

"'" VlLH t UV · ~,

12'1< t s 11 0

OE7WMI I 'r , IlV

"" H
1C~ 006

IS
'066

PIf

6.
FURTHER APPLICATIONS

The FLL.vFO is also Suitable 8S mexpenswe
solutionforstabilizing frequencies inmany epph­
cations Several possibili ties 'hal neve been

~ , PH P4J PH

'" Fig . 11 :
The l ingle-coi led PC-bo.rd
OE7WMI 008 lor . l, equeneylvoUI'il1
converter wllh • higher inpul
' r.qu.n~
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f i'il . 12:
fLL-VfO wllh modul. IOl',
e.lll ng ·lon. g.n• ••to.
s nd • v..ls bl. " •.cI
I.fl!u. ne.... • • _II •• •
t..n....lt ·.m phl_ lor 1M
1.U MHI N nd

an addlhOflal cepecuarce and an RF,swllch lng
diode in the veo II the reference vollagea are
also switched at the l ame lime [wuh lhe aid 01a
C·MOS analog mull lpleKer 4(66), one Will have
obtained lhe whole IreQuency processing lor
bol h transmit and receive. whiCh Will Io,m the
basis of an ineKpenSlve FM·l ranscei..., (Fig. 12).

If dillerent divisiOn ,atios are ft!Quired 10' Irans­
mil and recewe.one can use an adclillonal dlgl lal
swl1chlng (AND/OR) at the inputs of I 3 as a
liml.lle solution

Or course. one can also use ,econverslOn
methods tMtn With • delay Ilne..l/FO In lhls
manne', one could save the ECl-dlv!der and
could use Bvallable cryslals, since one IS rese­
ttvely versatile in lhe seiecucn 01tne conversion
IreQuency. ReconverSion w,lI also Irnpf0Y8 tne
O\/8rall slability. providing lhal one use. a stable
crystal

7.
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Erwin Scha efer, DL 3 ER

A Stripline GaAs-FET Preamplifier
and Mixer for the IO GHz Band complete
with IF-Preamplifier, Image Frequency
Filter, and Power Supply.

Part I

GIA...FET pr••m phli. r .nd mi••r lo r ,.,. 10
GHI Mod In .tripli~ IKhoology comple'l
wilh IF-prelmplifie r. imlge frequency liller,
enel power tupply.

The following .l1kl. 'I 10 describe 1M "'sult
of slerg. numbttr of ••perlments wllh compo­
Moll lo r lhe 3 em lNod In order 10 provide
lugge.llon. lor 11rlpllne prelmpIlU.,. end
ml.ers, Ihul .nowlng In ",.rNlh..,. 10
I lr. 'g hl-lhroug h mi••,.. The ..-t iCls ' s nol 10
describe lh. h. rctw.... down 10 lh.'••' de'IIl ,
bUl ,. mo,. I colleeHo" ol._perlment ... . ulls
end wll1 IllClucM mlny Up. end side 10d• • lgn .
In order 10 Indicete lh . Inlorm.llon Ih.' ,. 10
be gl....n , lh e I rUcll'l lo be commlncttd wilh
In Ind•• ,

4. St riplin. Am plifle rslOt 10 GHz
4 .1 Circ ulI DIagram and l..a)out
4 2 Constructl()l'l Dela,ls tor the Preampl tl ,er

Board and M,•• r

4 3 Delermlnll'lg the Consfluetooal Values
44 sel tlng up the Ampl if ier
45 Measutlng Results on Integrated

Preampl" oer/M,••r
• 6 MeaSUring Results wl,h Preampl,l,er and

Image Frequency F,lt. t In Front of the M,. e,
4 7 InsttUC!l()I'ls lot Mounhng omo the

Waveguide

5. Pow.r SupplV

6. Reference.

1. Strip lin. Hybrid Mlx.r lor 10 GHz
1.1 General Details
12 . NOIl~e Measurements
13 Mixer DeSign
14 Measured Values

2. IF·P~amplifjat

3. Two-S tag. w-guide Fitl.t
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1.
STRIPLINE HYBRID MIXER
FOR 10 GHz

1.1.
General netens

The Idea lot thiS arlocle was based on publica·
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hons desc:rlb"'lO SUCh equ Ipment lo r lower rr.
quenc,es (1 2 and 23 GHz) In VHF COMMUNI·
CATION S, and wheth er these CirCUits could also
be used on to GHz now th at sUitable rmxee
diodes haVing low nOIse li gures are availabl e lor
th iSapplication (4), The e~perlments were made
e~cl u sivety uSing Scholl ky diodes type BAT
t4 -073. 14-083. and 14.()93 (188 Flgur. 1 ). wh ich
are manutaClured by Siemens, Accord,ng to the
data sheets. smg le-sldeband noIse IlQures or
be tween 5.5 ai1Cl 65 d B are pos!lIbla , These
values require an IF·nolse llgu re Of apprcnrna­
tely 15 dB

Hl'QI smk

\ rn a; , moxD.4 I
I~;:~1'45."1

~ .. r--: .. ,..-
Fig . 1:
Con l ln.Clion 01U... 10 GHI "" . .. diode BAT ' '' ·073

The main component IS a conyenltonal de tector
probe In a waveguide type A tOO (WA 90) where
a diode I N 23C is drwen Inlo Its bloc ked range
vIa a reSistor at appro. ,malely 10 kOhm and a
stab ilized voltage ot appro~ lmate l y to V The
dIode was selec ted for maximum noise powttr A
cirCUit al deSCflbe(l m (9) afld (11)(curre nt Inlec ·
lion via FET) wou ld be mora euuabte. The een­
brated rIOlse power IS 14 dB EN A

All rIOlse generatOl1l usmg thIS lec hnology have
Of'I8thlng In common afld that IS that the genefal­
ed rIOlse j)()W8f Will vary when an AF·power Of
more than 0 5 mIN is injec ted to the rIOln d iode
Th iSmeans that the calibra tion Will no longer be
correc t It IS posSible that an addit ional deecuc­
na l coupla r or Circ ulator may be able to supprall
thiS eHect Absolu ta maasurements on stralg hl ·
through m i.ers. or mi.ars With a low l uppraSSlon
01 the OSCi lla tor frequency can be problemahC
whan not uSing the previously manhonad aids,
and can only be used lor orientatIOn

By Ihe way. ttle MOIse source const ruclad by me
au tho r IS also used In an aulomat lC norse ligure
measuflng tystam (9) With success. II atlows me
reno (S . N)lN 10 be de ter mined cle arly

The result s ct the expenm ents ccntnmed the
values given In the dat a sheels. With the excep­
lion of a ca librated. professional eeeuccococtor
ncrse source. no special measun ng equipment
was reqUired Onty Ihose Bids were used that any
senous mlCrow8WI amateur Will usually have
avai lable. or WIll hlW8 acceeetc Wi th me escep­
han 01 Ihe rIOlse genarator. the author did not
need to loan out any equIpment (OAL) Fig 2 :

Hybrid ring lor 10.25 GHI

1.3
Design 0 1 the M ixer

1.2
Nois e Figure Me8Su.~,:.::::m.~n~I::...' _

By tha way. tha au lho r also uses a home-mada
rIOIse source lor Ihe 10 GHz band. that was cal ..
bra ted by companng II to a prOfelslonal MOIse
sourca, Smca thll may be of Interast 10 other
amateurs. the main leatulel are now 10 be given'

The deSign 01 the ring hybnd rmxer was made In
a siml'e r manner to (4) and (10) The prinCiple or
construction IS shown In Fig . 2. The 10llOWlng
ma tenel wes used lo r Ihe PC·board

AT!DUfOId S87tl havIng
E, • 235 and
d _ 079 mm
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The length ot the square ring results as 5,t mm
With U4 10 2'!> GHl altef taking e.,. and Vp Into con ­
sideration HONeVer, 45 mm was selec ted In
order to eneno lite U4·length ecrnewtietmtc the
conouctor lane (bandwidth)

ThiS rJSults in a conductor lane width ot apprcx
2.3 mm lor the two 50 Ohm branches and a con­
auctor lane width 01apptox 3.5 'TIm tor the lWO
50 Ohmll 2 branches According to lhe equation
given In (7)

E." . 1 • (E,- l) I~(l •

the velOCity teeter is'

IV. 07

{~

I II
. (~~l

Flg .4 :
PC-boerd 01the hybrid rlnll mi. ... ;
L.It: lor eenneeuee 10 I.mlrlgld U bi.,
Rlllht : lor w....guld. mountlng

FIg. 5:
MounUnll ol e.mlrlllid cebhr (RO·Ul)
to mlcrol trlp boe,d.

1,0......,
" 1 & "0••

"'

"', .1

: ,

000 . '

III ~

•.
""

,-.
I

'::~~;-":"-I .),

~
"- _ ,

I I' O"_lIt_""",,''''II
-K7?' , 100"

~ P..o..... ', ... _'0

I "'ll'_ "'"
J ., _ 6 '"

I '........ '..­
00'"

The lWO mi.er diodes are soldered mtc place
quickly. wubout using too high a soldering-iron
temperature The lowpass hiler tor the IF IS
obtained as ceoecuance on the cc-eoaro . and It
also represents a U4·llne ot low impedance, The
IF·preampliher Is directly.cepecnrvetv coupled 10

me output oltha mi.er,

+--a l, . '

" -""" " :::
! 1 ;
~

i

I
" I,

' I II f
- " I I ,- 1--

J4
1
S~~ ~ , ~

1- '-

Figure 3 shows all dimensions 01 lhe PC-board.
and Figura 4 shows two cue-em versions
according to whether the receive Signal is 10 be
e~tracted uSing a coupling pin dlreclly Irom the
wavegUide. or via semirigid cable, The OSCillator
Irequancy is led In uSing samlflgld cable in both
cases, This cable can be SOldered to the board
Virtually wllhoul mismalch when SOldered as
shown in Figure 5.

The design crtnepin probe and the mounting 01
the miKer board on the waveguide are Indicated
in Figure 6.

25 .., all dimensions
I n mm!

Fig. 3:
Dlm'"l lonl 01the 10.25 OHz hybrid rlnll mi•• r

"

Fill . 6:
Mounting end coupling ole ml•• r boerd to A 100
(WR 110) w_ lIuldl
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The crystal-cOfltrolled OSCillator frequency o!
10,368 GHz 15obtained by multiplying the output
lrequency 01 a 1152 MHz oscillator by nine, A
3-stage " Iler ISpfO\lided at the output , The signal
punty is monllOfed dur ing the exoertm eots using
a 20 dB coupler connected to a spec trum analy ­
zer, since trequencv multipliers having a high
frequencymodulation tacror c an be Critical. The
local OSCillator power amount s to approKlmalely
to rriW, and can be adju sted With the aid 01 an
etteouet or

A home-made IF·ampll"er 15 used lor the Input
cirCUit of the Inlermachate IreQuency al 144 MHz .
'rtueampll!ier must have agood linearity range 01
at leasl20dB Withthe AVe SWitched oil The AF­
oUlput power IS measured With a thermometri c
power meter (HO 434 A) The noise generator
has already been mennoned .

1.4.
Measured Values

1.4,1. Receive Mixer

'e• 10,368 GHz
IF • 144 MHz
I,,, • 10 224 GH z

Oscillator power eaturaton from apprOKlmately
3 mW; senSitivity loss below approK. 2,5 mW

Noise fIgure :
3 - 3.5 ea (double-sideband)
6 -6.5 dB (SSB With 10.224 GHzlilter. see 3,)

Suppression al the oscillator IreQuency approx .
t2 dB. whereby any unpaired d iodes 01the given
type were used; ( Fl gu~ 7).

The given measuring value s were achieved With
both types 01 construcllon (board 501SO Ohm ,
and With probe coupling to the wavegUide)

When using the waveguide construction. the
min imum noise hgura could only be obtained
alter alignment 01 the matching screws on the
signal side .

1.4.2 . Tran .mll Mixer

The local cscneior signal was led in With the
power 01 apprOJumately to rritN at 10,368 GHz ,
The IF-power at 144 MHz amounted to epproxi­
malely 5 mW ApprOKlmately 0.5 mW SSB -power
was measured at 10224 GHz .

The el liciency 15 most certainly nDC optimized , No
lurther experiments were made to further con­
mrze the circuu. h(Mt8V8r, tater experiments have
indicated that it is cceeere to reduce the size 01
the previously targe, narrowband Irequency
oscilla tor chains,

2.
IF·PREAMPLIFIER

In order to ensure that the noes " gure 01 the
mixer is not deteriorated alter taking the conver­
sion loss mtc consideration . it IS necessary lor
the subsequent lF-preampliher to possess a hig h
gain and a low noise "gure,

A wide band amph"er oescnbeo in a Siemens
appl icat ion shoot (Figu re 8) eQuipped with a low-­
cost BFT 66 is able to ' 1,11" 11 these demands, The

Fig , 1:
A prototy~ 10 GHz
hybrid r ing mix• • u.lng
lwo BAT 14-083 F
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FIi· . :
Low·no... ~.mplUl.r10' 30 _ 150 101Hz
L 1; ~ lUfn, 01 0.) mm. nafM'lllld C0Pl"' ...Ir.

woundon. ~ mm IOfm.I. ..11-lUppI)I1lrl9
RFC 1: .,...,U. choh :1-3 " H. • ,g, 5 Iu'n' at

1In_11«I c0Pl"' ...If. on. 1."11. Mad

capacitance aM induc tance values have been
changed somewhat in order to limit the fr.
quency range The electrical values obtained
are:

Gain • t5 -20 dB
Frequency range· • 30- 150MHz
Noise !lgure· approx t,5dB

The given operatlllg frequency range allows lhe
common intermediate ' requenc..s of 30 MHz
and tOO MHz olten used tor the X-band to be

""",,'d

Fig , I :
Doub'--COI I..:! PC-ba.rd lor Ihl ....d.tuInd
IF_pr..mpllll.r (.pprox. 30 10 1SO MHzl

The output Impedance 01the mixer ISIn the ordef
0 ' 150 to 300 Ohm. ThiS is listed as a common
value lor SChollky diodes. which Will also be
aUected by the OSCillator power. It IS necessary
that the Signal level ISsman Wi th respect to the
OSCillator power

The dIrect connection 01 the IF-preampli !ler 10
the m.xer provided good measuflng results
whIChmean. that an Input matching was not re­
qUired An attempt 10 .mprove malehlllg using a
variable trans'ormatlon link and taking the s..

.,

Fig , 10;
MlClo,trip mio.......,tI
"'-auld••nje<:lIon .nd
IF-pr• ..-nptillaof "Ulhof "
prolot~,
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parameter ot the 8FT 66 Into consideration .
resulted tn a hardly noll ceable noise IIgure rm­
provement However. II a coa.ial cable is to be
connected belwoon m.. er and preamphher, the
nOIse Ilgure Will be deterIOrated conSIderably
even II this ISonly a lew cen tlmefers In length

The ampllhers are bUilt up on a 15 mm IhICk PC·
board 01 40 mm _ 25 mm ThiS doub le-coated
Pc-coaro IS designa ted DL 3 fR 002. and all
components are mounted on the ground side 01
the board (Fig ur. 9). SUitable counter,Slnks
should be made - uSing a drill - around the
holes lor Insula tion 01 non-grounded compo.
neots The tranSistor 8FT 66 is soldered Into
posi tion on the cond uctor side 01the board . This
lacllitates rerTlOlfal later, " reqUired : no tendency
to OSCilla tIOn was observed The case and me

Fig . 12:
PI ..oand rl~ olIn- lillI ' d l lCrlMd In Fig . 11.

em.uer connec tion 01 the 8FT 66 _re through_
contacted 10 the ground side

3.
TWO-STAGE WAVEGUIDE FILTER
FOR 10 GHz

$everallilters were reqUired lor the e_perlmen lsl
eonetrucuon and lor carrying out the measure.
menrs. They should be easy to construcland are
eaSily reprodUCible. The construction 01thilIIlter
originates lrom Ma. Munich. OJ I CR. and IS
based on a prolessiOnal protolype ,

"iii. 13 :
P hoIogrlph 01 I eompliled
l __ll~ liI' I '
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Figure It shows virtually all Imporlanl details
The waveguide (R 100. WR 90) is cuI With a cecu­
ter or hand-saw to the given dimenSion s The
WIdth 01the cut should correspond exactly to that
01 the panels to be inserted in order '0 ensure
met tneee hI lightly They are "naUy ecn-sctoeree
together With the lwo connection !langes (heat
up on an eiectnc cooker. or BUlan·ga s lIame)
The author used a convennonat soldering t1U1d
compriSing hydrochlonc aCld/zink llling soiuuon
ThIS Ilux can be removed more easily by mren­
eive washin g With hot water than tne lIux 01con­
vennoner solder.

The measured values are shown In Figure 12.

whICh were obtained uSing a lllmple power mea­
surement (Gunn oscillator, absorption wall9­
meter. cuecncnal coupler at the Input . as well as
rmcroweumetee at the outpul l

The insertion loss in the passband range ISin the
order 01approximately 0.5 dB. The lifte r (Figure
13) has not been plated galvani cally The trtter is
easily tunable wllh the aid ot the tuning screws
and their counter-nuts The Input and cutout o.
the hil er are prO\lided With the usual three screws
tor luning and hall9 spl lngs to maintain the eo­
jcstrnenr. when higher demands are to be placed
on the stablilly, cou nter-nuts can be used . The
hiler has eeusnec all demands placed on it In
practice

Colour ATV-Transmissions are no problem
for our new ATV-7011

m~·technik Terry D. Bittan - Jahn str. 14 . Posllach 80 · D-8523 Batersdort

•

Speclf leallon. :
Frequenclltt . ety1Ilal-conl.olled:
Video 4342S MHz. Sound 439.75 MHz
IM·produetl (3rd orcler): bener than - 30 dB
SupprelliOl'l of OIC. treq and Image:
beller Ihan - SS dB
Power-oolput. unrnodulaled: lyp. to W
Delivery: ex. stock to 8 weeks (standard model)

The ATV·1011 II I profeSllOnal quality ATV Irani '
miner 'or lhe 70 em band. II " 0I'l1y I"I8CftSsary 1o
connect a camera (monoctlrome or colour). anl8Ma
and miCrophone Can be operaled Irom 220 V AC or
12 V DC. The 51a~afd unit operales according 10
CCIR. but other stllndardl IIle Ivaltllble on request

The ATV·7011 " I 'urthel deve~en' 01our rell'
able ATV·1010 wllh bener speohcallOns. newer ee­
sign, and smaller dimenSions. It uses a new system
0' video-sound c:ombinahOl'l and modulahOl'l. It II
also I Ullable 'or mobtle opelat 'on 'rom 12 V DC or
lor !,xed operallOn 0I'l 220 V AC.
Price OM 2750.00

The ATV·70tl II also available lor broadcasting1,198
between 470 MH: and 500 MH: . and a number ()I
such uM I are In conllnuous opelilon in Alnca

Tel. 09 133/855 (Tag und Nachl)
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Friedrich Krug. DJ 3 RV

Versatile IF-module suitable for
2 m Receivers, o r as an IF-module
for th e SHF Bands

Part V: Description o f the
IF-ampli fier module DJ3RV 002
and BFO-module DJ3RV 004

Thl l Plrt 01 Ihe ducrlptlon deKribes Ih e
hurt 01 the tF-mod ule. Thi l IF·lmpllfler II
abll to handle signals I I low distortion over I
dynlmic rlnge 01 more Ihl n 100 dB.

Ilil advisable 10 describe the BFO·m odule I I
Ihis po int llnee liS signall cen be u l ed lor
I li gnment of lhe modul. s I~I have bI.n
deKrlbid 11,.ldy.

The ne~ 1 edlh(m WIn describe the demodulator
module, and give details regardmg the mter­
coonecucn 01all modu les, as _II as reccmmen­
cercee of a sUitable power supply and AF·
amplifier

4.2.2.
IF-Modu le DJ 3 RV 002

PC·board OJ 3 RVOO2 iaeqmpped With a ecccre­
notch !lll er and a controlled tF·ampli fler With AGC
voltage generator and connectIOn lor an S·meter

The notch hiler II main ly proYl(\ed when uSing
the IF·modu le In a lhonwave receiver. Inter·
terence carriers that muSt be luppressed with .

nolc h hiler ara hardly present on the VHF. UHF.
and microwave bands The components on the
PC·boa rd are atr8nged &0 that the notch Illl er
can be daleled . In thiS case, the IF·ampliflel
remainS lully operational. and coul d be then
Installed In 8 metal case ha','InQ dlmenlion. or
74~ l ll mm.

Circ uli OeKrlpl ion

F''i!ur. 44 'i!lvel the cncuu d18gr8m of the
module. whose operation wasdescnbe<! In dela,t
In parl 3 (VHF·COMMUNICATIQNS 311982) The
Input signal ISfed In','la a coa~ia l connector lrom
the cl)'Stal filler module and i, passed via. relay
to the nolch liller, or dlrecUy10point Pt20 on the
PIN diOde eneneercr of tha tF-ampllhar

The notch Mer possessel an ampl!llar at the
Input eqUiPped With T 1and T2b. WhICh compen­
lates lor the Inserllon loss 01the !Ilter. and the
source lollower T 2a and T 3 The lilters can be
ahgned separately With the aldol '.'lHactor diodes
o 4 and 0 S ThIS has the ad','antage that two
dllterentlnterlerence Signals can be Iill ered out
Furthermore, It II very dl!hcutt to achl8'Y9 an
e~1tC1 track ing 8'Y9n when uSing selected
componentl
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The IF·ampllfler correaponds 10 the CirculI dla '
gram given In FIgure 13 Wllh tha e~ceptlon of
three modlhca llons In ordar 10 achieve a bettar
decouphng , an lIdd, llOnal 22 I,H choke was
placed In the power supply hne belween T 7 and
T 8, The 22 kU rel islor parallel 10 L 3 can be
deleted The ennce r I lal>ihty in lhe corwor
behaviour encoun tered With lhe hrst prototype
when not uSing lhll rell110r wal not noticed
when constrUCllng rater protOlypes, The lh lrd
mOcli!iCalion il due 10 a d,awing error In Figure
13: The 1 nF bypass capacl lor between Ihe
emi ller 01 T 5 and dIOde I N 4148 10 ground IS
drawn at the wrong poslhon II should be
between dIOde 1 N 4148 and the 560 n realstor,
ctnerwrse large Intermodulahon diStortions Will
be caused The value 0' lhe bypass cepecnor
was also increased 10 10 nF The ecth or would li­
ke 10 thank OK 5 LV here 'or the e~tenslve

measurements.

Componenll
The de'al ls glY8n Ifl eecncn 4 2,1 are also valid
tor the selechon 01 components lor thiS and lor
Ihe subsequem modules

The Inductances are all bUill up USingthe special
hiler se, 0 41-2165, colo ur: orange, atler remcv­
Ing lhe ceeteeplnslhat do not fit Into Ihe holes on
!he boa rd They can be remOlled easily wllh the
aid of lweezers

L 1 ... L 2: 3.51ums ... 175 turns .
appro~ 0 2 mm ee enamelled
cooper wire

L 3 ... L 4 175 [urns ... 45 'ums,
appro~ 02 mm dIll , enamelled
copper wire

L 5: 17lum s. appro~ 0,2 mm dla
enamelled copper wire

L 6 175 turns, approx 02 mm dla
enamelled coppe r wire

L 7: 171urns, appro~ 02 mm dla
enamelled copper wife

Tr I , Tr2 ' 2 ~ 16tum s 01 0.2 mm dla.
enamelled copper wire lWlsted ro­
gather and wound on a toroid core
S,emens R 6.3 K I

Mounting Ihe Com ponenll
Figurel 45 and 46 give the components local Ion
plan , and a photogrllph 01 the author's prototype

The prototype board is double-coaled , bUI does
nol posselS throug tH:onlaclI, whiCh meanl that
the ground polOts 01 the componenll marked In

the component locatIOnplan mull be soldered at
both Sides 01the board

The mecha nical work should be made hrltly, and
I hould be executed according 10 the delalls
given alread y in seercn 4 2 1 When Installing
lhe boa rd intOa 30 mm high case. the spacmg
between base and surlace of Ihe PC-boa rd
lhould amount to appro~ 4 5 mm ,

Aller thiS. It ISpoSSible tor all components 10 be
mounled on me f'Cboard With the e~ceptlOn 01
'he connecll()l'l 01 the II'lput connector, The
source resistors of the FETs T 1, T 8. and T 12
shou ld be selecled so !hal the tranSlSlors are
cpe rateo et a slope oteporox. 20 mS The values
given In the errcuu diagram 'or tne source.
reSistors only serve as orientation values , In
order '0 measure the tranSIstors, the details
given in the pre'VIOUS aecllOn lhould be observ­
ed The author used all those FETs lor modules
OJ 3 RVOO2to()()4 1hat _ re not paired logether
to, module OJ3 RV 001

II the tranSIstors type SF 910 (T 6 and T 7) are
sunk into the boa rd. II is necessary lor the cnnec.
01,1 ' ground cc nnecnon 10 be I9placed by a wire
bfldgo on lhe conductor side, and lhls is ind lcal·
eo as a dashed line In tho component location
plan. Otherwise. lhe IF-amplifi er Will osc illatel

Prep.r.Uons snd Alignment
The author has used the tollcrwlng "check list"
lor .he p,eparatl()fls and alignment

Firstly sw,tch on the IF·emplil ler wlthou ' notch
l,lter, and conhnue In the tollowlOg sequence:

• Dampen 'he Input of the PIN·aUenuator
(p t 20) wllh a 56 {} resistor to ground With no
signElI 'ed 10 lhe input

• Place lh e wipers 01 potentiometers P 1 and
P 3 to ground AdluSt P 2 tOnul l l l ,

• Termina le the demodulator output With SO U

e It II nowpossible tor Ihe operahng voItaga 01
... 15 V to be connected 10 PI 21 It II adVIS­
able 10 use a poMIr supply with . n ltdJuSl8ble
current hmlltng and to increase thiSslowly 10­
wards htgher cUffe nl values The eurrem
draIn should . mounl lo appro~lmalel y 75 rnA
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lilt d llfers grea tly lrom this. a lau lt Will be Pf.
sent In the CIrcUlI. or an Incorrecl opera ting
pent Will exiSI lor T 8 or T 12. II IS easy to
eslablish whelher the ampltlier is OSCillating
wilh the aid of an osci lloscope or millivolt-

meter connected al the outpUl to the demo­
dulalor. al')d at the IF-oulput II lhlll IS the
cue. II ground lault Will eXist such all a
forgotten feedthrough connection
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1'111 . 45:
Do ...b l...e08Ied PC·bo8rd
OJ aRV 002 with eompo.
".nl Iocllion• . Th. po-"
lIOn, m11lked wllh ( 10....
,now po'nl ' WMl8
Ih'O\lllh -cOflIKh m.... 1 be
m Ml• . The pt-boald 8 1k1w1
Y8nou, eire...." 10 be
m..s. , whkh . ,M be dl ..
c:u... d " lhe end ollhl.
801kl• .
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• Ch«k that.ppm_ 68 V.f.pteMnl at PIn
and that P122 'S COflnec'ed 10 PI 25 ullng •
~f1f. t1rldge OUlslde of lhe ca.

• AdJull P 310 ItIoIluoltaQe • 56 Y.. prewnt
.. ,he 'III',,*" 110 "F eapKllOJl AI~
IhouId be meuured at ruOh lmpedl.~

US,"g • IIOltmet« WIth ~ I MU'

• P, should be -.:llulled 10 that. voltage of
• 4 8 V " pl'~ ., the COllector of T 5

Apprournalety • 31 VW1Ilhen be pteHnl a'
lhe em,lter of T S The operlllong Cur,.,." a'
PI 21 wll II'len amounl 10 appro. 100 mA

Fig , ••,
Photograph of lhe
"'Ihor". ptOIot.,.,.
modu.. OJ J R\I 00 2
""'-'" the c:~--



• RemO\l9 the !l6 n reSISlor con nec ted to Pt 20
and d llec tly connec t this POintvIa a wire brld·
ge. or d irect to the input lOCket Feed . 9 MHz
sig nal at • level of - 100 dB m. and align In·
duetanc&S l 1 10l6 lor ma~lmum level at lhe
demodulator OUiput The CO\l9r on the con­
ductor side of the bOard shOuld be In place
dUrll'lg this allgnmenl .

• The level at the Input should I"ICM be In·
creased 10 apprO~lmately - 60 d Bm, afte r
whICh the level at th. OUiputl0 the demodu­
Ialor 's aligned wllh P 210 10 rrt<I_ (28 mY.)
The level behavIOUr ShOwn ,n Figure t6
should be present wMn the Input IIgnal level
IS vaned

• The alignment of hlt8f XF 910 's made Wllh
the aid of l 7 10 obtaIn the best passbartd

CUI'Yll n lll '. made by sweeptng the Input
SIgnal Ilrequency devl8tlOn < 100 Hz) In
ordet 10 ensure tha i the control operatIOn
doH not lalSlfy lhe shape of curve. the IIgnal
Should be below the level of lhe conlrol lhrft­
hold .or theconlrol should be llowad down by
Connec1lng alllntatum electrolytIC of 10 IlF in
paraliellOC, .

Altet thl'. the IF-ampl lh. r IS ready lot operatIOn
wl\h the e~cePlton of the S-rnet.r Thl' c,n be
aligned only together wllh the complele rec• ....,r
as was d&Scflbed In seclton 3.3 4

In order to align the notc h Iilter, It IS neceSlary lot
tne IF·amphller 10be SWitched 011 and the inPUI
COnn8C1Or co nnected according 10 Ih. wIring
pla n. The ou tpu t of the Mter In l ront 01po int Pt 20
should be ter""nated Wllh 50 {l .

U IS necessary tor the notch Ill ter to be llowly
swep t dUring the alig nment proce.. so that the
transient li me il known An osc illoscope With
storaga tube is very I Ultable for di splay ing the
output lignal. Since mOlt amateurs de not have
such an Instlument , It Is only posSible to carry out
lhls mea surement usi ng a po int ·for·point
measurement. The al ignment Signal can be
taken from the cryslal osc illators of the BFC.
module OJ 3 RV 004, by pulli ng tha trequ ency
WIth the aid 01the trimmers. This board also pro­
vides a relelence voltage lor Pt 27 and PI 28

It ISnecessary to, eac h M er 10be alig ned IndlVI'

54
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dually This ISachieved by removing the coupling
cececuore and bridging eac h stage. The align·
ment should be made at the center of the band
With the aid of the 20 pF lrlmmer. and the 40 pF
trimmers are used 10 align a symmelrlCal no lch
A voltage vena tton range lrom + 1V to • 20 V at
PI 27, or PI 28 resu lted In a pu lling range of
2 .2 kHz In conjunctton With the crys tal XF·90 1.
hoWever, the symlT\8lrlC behavIOUr of the notch
del8f lOfales at lhe band limllS

The cutrenl Ora,n at PI 26 should amounl 10
apPfOl 100 mAo

4.2.3.
BFO·Modu le OJ 3 RV 004

PC-bOard OJ 3 RV004 accommoctales the BFO
With three IlWIk:hable crystal OSClllalor CIl·CUIIS.
and the output SIage. ThiSmodule also provides
I swept OSCillator lot 9 MHz lqulppec;! Wllh I low­
frequ ency sawtooth g&n4tI'atordelsIgned lor llow
sweepi ng ThiS swepl -Ireqoency generltor II an
l id lot alignm&nt of the crystal l"t. Clrcullland IS
especially prov ided lot thOle re8de,.lhat 00 no!
have suc h m&asUflng equipment n il S part ol the
bOard can be CU'loNlater and the BFO Will then III
into I metal case havIng the d lmenSlOllI
74 mm a l11 lTWTl .

CIrcuit [)eo.erlpUon

The operatton 01 the BFQ.ci rcuII was already
descfl bed In part 3 (VHF COM MUNICATIONS
3119821· An out pu t level of mea 0 dBm is
req uired when using 11together \\11ththe eemcou­
lalor bOard OJ3 RVOO3 As can be seen In me en­
CUll dia gram given In FIgure 47, the Schol lky
dIOde at the gale of the osc'" alor I rans isto r can
be eereiee. and the output ampl itude aligned
with the aid of C 3. The value of C 3 was in the or­
der 0133 pF 10 150 pF In the varlOUS prolotypes
II il also possible tor the vollag8 stab ilize r REF 01
to be replaced by a pass Iransistor wIlh zener
diode. However. even these co mponenl·sa ving
mea sur es do no! deterioraie the qu alily of the
signal. However. if the circUit Is 10 be used for
intermod uta\lon measuremenlS, these measur es
shoulcJ no l be used I inc e the ca rfler noise \\Ould
then be toO great



VHF COMMUNICATIONS 1/83

.I ~ I~ ~..I ." ." ,.
T

.1~ ~

"at: ~1' ",
~ •• ,,, ". ..
" " " H H8C ~ l S 'C ~1 ) ,". ". "....

" DJ 3 RV'. ''''.,. ". 004... I l l o
• ."

"., ". .. 1lI'1' U

T " r'" ". n.
Pt.9

...
"~ '"'T· 1.1·AC H ,. 18 1(l ~ r- n .. .. ..

1I · 1". !0 ,~ .

c· '.' '. '(104.' X o.'".<! ,O"

DJ3RV
00<

, -- --'- -' - - ' - - ' - - ' - - ' - - '--'-'--' . 15 V

I OJ3Fl V 004 /1 _.",,,,,,, 15"' 011 OK ~:I

II' j"~. ~,,' r~' "" T:;~~
'On! «Xl \.. 0" ....

~ '~

I ~ '8 I
J 811)0 IC(I. .... ~ 11

8_' ct ,.., !.~~-, c..,~I"'~ . -... 100 J 1lA181 ",,' '8~1-t "9

Q
"

I 1-1·~~· " -.l , It 6L~1Il ~., nci
l40

outI ~ ~ E~~ 11rf< m. ~;~ 11 ,~.. .1. I

I 0,. ' IlflUA 110 Il~C r _ ,._ ._ ._.-.J
~ -I -~-----+::-++,~i-.",",---,

I usa I lO<> .. "" /,2 t1
"1

I .... _ ' .._"0"'- -t-' i
I 9001 '...... t1 -

LS8 PI /,) ~10 1
1 - 1

I CW -t-: I'*'.'~, "" .
I, ~t;~i-~~ ~~I PI /,6 I LSB

, lOP ! .!l ! .1: '00I I. ~~. ' USB

L_ ..EE; _.;:; g:IH- --,., H- ..3 ' 1
T

Fig . 47b : Cl r~ ull elllgrim 01 UF().modull OJ 3 RV004 (o nly bu ic ci rculI o l lhl _lplo(lK llIllOr II
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The circu it ol lhe swept-frequency oscillator does
nol possess any specia l features, and is very
Similar to that 01the crystal osci llators,

The 9 MHz signal I! led via a source follower and
an ettenuatcr and is coupled out at a level of
eporox. - 20 dBm into 50 n . This level will not
overdrive the crystelhfter stages,

The 8awtooth generator IS bUill up with discrete
components. Capacitor C is charged Irom a
current source via R.zener diode C5V1, and nan­
siSlor T4 until tranSistor T acoocccts. which then
discharges capacitor C via T t and the Darling ·
ton tranSistor T 2, Transi!'ors T 3. T " and T 2 are
then blocked again , and capacitor C Will be
charged again , The sawtooth voltage IScoupled
out at low impedance Wi th the aid 01 transiStors
T 5 and T 6, The sweep deviation can be varied
uSing the 47 kU pctennometer

Camponanl.
L 1: 7 1,H, 18 + 6 1urns01apprcx

0,2 mm ere. enamelled copper
Wire in special COil sel D 41-2165,
colourlorange

L 2: 7 I,H, 25 1urns, oIherwi se as L 1.

50

Con struction Oet.lI.
As can be seen in Figure 48. the sc-ecere can
be installed in a 30 mm high metal case. This
means met tne crystals must bedlrecUysoldered
Into the cncou. or be provided Wi th a socket tor
honzcntet mounting ,

The heat sink 01 transistor P 8002 must be
slightly shortened , or bent

The rest 01 the componentscan be mounted alter
completing the mechanical work, with the excep­
ucn of C 3, The component locations are shown
in Figure 49,

Connection .nd Alignment

The BFO and the s_pt·lrequency genera tor are
completely separate cirCUits that must be aligned
separately

For those readers that Intend to ccnsmct all
boards 01 this series 01articles and who do not
possess a swepHrequency generator, it is advis ·
able 10 IIrstly complete the BFO-board. 'rr ns at­
lows one 10 have SUl lable signals lor alignment.

One will then only require a calibraled auenuetcr
having a mextmum enenuence of tOO dB
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Fig . 50 :
Four d lll ...nt -n.nu.Uon v. l,," of
100 ee. to dB , 110 dB••nd 40 ee u n
b.- ...lldd ualllil ",I '. br~• .

b
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I
Fig . 51;
S illil~-coal.cl PC-board OJ 3 RV 005
",Ith c:om pGnfllt pt.n

sa
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f ig. 53: Th' wlr. bridg•••nd co mpe nutlng C:'Paeilo", un Dt 'Hn on the c:onduc:lo r eide ol lhe oo. rd.
Thie .ftowethe . 1I.nulllor to . Ieo be uMd In Ihe 145 MHz ,.ng• . The .....u. olth. lour c:epaeitors
I. In lhe order 01 1.5 101 .2 pf; Ihl. doepende on th. type

ss



Section 424 is to describe a matching ncme­
made attenoetor for this

The swep'·l reQuency generator does no' offer
any problem s and was equipped with C • 4.71.F
and R • 100 kO in the author's prototype . The
alignment and measurements are made as
follows:

• Connect the operahng vollage of ... 15 V to
Pt 48. The current drain should amoun' to
approx. 40 mA,

• A sawtooth voltage 01 4 V"", and epprox.
1.8 Hz should be present at Pt 49 (x-denec ­
tion) ,

• Set deviation control (47 kn pol.) '0 zero and
adjust Ihe 40 pF trimmer '0 213 of the
maximum value,

• Adjust the frequency 01 the output Signal to
9 MHz with the aid 01 L 2. The output level
should then amount to apprOllimately
- 20 dBm euc 50 n,

A mallimum sweep deviation 01 :I: 40 kHz can be
adjusted wl,h the aid cnee deviation eootrot.and
'he center frequency should be aligned with the
aid 01 the 40 pF trimmer.

Tha BFQ is jusl as simple to align :

• connect the opera'ing vollage of ... 15 V to
PI 41, The current drain should amount to
appeox. 40 rnA wi,h the crystal OSCillator
swncnecon; (connect Pt 42. PI43, or PI 44 10

ground as required).

• 10 to 11 V should be present at Pt 46.

• Align the cry!ltals '0 their nominal frequency
WithIhe aid 01 the sefles trimmer In this case.

VHF C9 MMl) NICAT!QN$ 1/83

apprOll imately ... 5 V mus' be connected to
Pt45.

• Atlgn L 1 lor mallimum output level using lhe
CW-cryslal XF 903,

• Align the oU'pol level With the aid of C 3 to
apprOll imately - 5 dBm (75 rrW,.",j ,

4.2.4.
Home-Made A1tenuator

Figure 50 shows the circuit diagram 01 a five·
stage anenuator using a e-circuu 01 20 dB per
stage. The SWitching is made by providmg brid·
ges on the board, The inset1ion loss emounrsic
40 dB. and 3 Il 20 dB can be SWItched in addl ·
I!onally. The component locations are shown m
Figure 51.

As can be seen in 'he photographS given in
Flgurel 52 and 53. the 74mm Il '48 mm single­
coated PC·board OJ 3 RV 005 is also enclosed in
a meter case. Only I'MI resistance values 0 1

120 U and I kn are reqUired. All resistors should
be low-inductance and ice-cecectence types,
Cap less. composite carbon resistors have been
lound 10 be very suitable.

When higher demands are plaCed on the ac­
curacy. it will be necessary for the resistors to be
selected . When using a 50 U atrenuator in a
e-circuu having 20 dB auenuanon, the exact
value 0 1 the series resistor amounts 10 247.5 U .
and that of the resistors to ground to 61 I U
When using a ceoacrnve compensation , the
a11enuator can be used up 10 approximately
150 MHz .

Monolithic Cryltll FllIe ,. from KVG
lor the DJ 3AV IF·Module (for instance)
XF-909 6800 OM 31.-
XF-910 6801 OM 38,-
XF·914 6802 OM 46,-
XFM-9A 6803 OM 118.-
XFM·9B 6804 OM 136,-
XFM·9C 6805 OM 121.-
XFM·90 6806 OM 121,-
XFM·9E 6807 OM 121,-
XFM-9BOI 6808 OM 148,_

eo

XFM·9B02 6809
XFM-9S01 6810
XFM·9S02 6811
XFM·9S03 68 12
XFM·9S04 68 13
XFM·9S05 6814
XFM·9S06 6815
XFM·9S07 68 16
XFM·9S08 66 17
For Technical Data see rear
of VHF COMMUNICATIONS

OM 148.­
OM 148.­
OM 148.­
OM 148._
OM 148.­
OM 148.­
OM 148.­
OM 148.­
OM 212.­

cover pl ge



VHF COMMUNICATIONS 1/83

MATERIAL PRIC E LIS T OF EQUIPM EN T
described In Edil lon 11830' VHF COMMUNICATIONS

A heme-made automatic noise-figure measuring system
t . Noi se IOUru Art No
Parts noise source 1 metar case, 1 N connector, 1 BNC

socket , 2 transistors , 2 diodes , I chip
capacitor, I dllK: cap., 2 eerccn- and
4 metet him reliSIors, I RF choke 6750

Ed, 1+21e3

OM 35.00

OM 31.50

OM 95.00

OM 46,00

OM 12.00

OM 65,00

OM 105,00
OM 115,00

OM 120.00
OM leS.oo

OM 23 00

OM 130,00
OM 150.00

"

6<4,

6751
6752

6757
8758

6756

6755

6759

67"
AMGOI

AMG E,K,

lingle coeted , drilled, WIthcomponent
Iocahon plan
I rlrlfOl ml~er , 8 Iransilltors, 2 Z-<JlOdes,
1 coi l kit. I m wire 03 mm diam. 3 RF
chokes, 12 ceram. d iSC caps.. e tenterom
and 5 aluminium electrolyt IC caps .•
4 teed-through ceoe.. 1 trimmer cctenec-
meter, 19 reslslors. I melal case 6760

Mlu r and varillbl. IImpllller , comp lete 87e l

RMG 03

2. Receive conve"' er
PC-board OK10F034

Par1s

Parts

Single coaled, With printed component
locaTion plan
3tranSIiSIOfI, 1 crystallillar 10.7/30 ,
3 co illOfmars wiTh cere. 1 NeoalCl COil,
2 RF chokes, 1 lernte bead, I m each 01
08 and 0.12 mm dia . aa well as I mm
dia. Iliver plaled wire, 21cil lrimmers,
3 lood-through and 24 ceram . diSC
capacilor. , 23 reslstorl, 1 N connector,
1 motal caM

Kit Racelve conve"'er , comptet e with abo ve pa"' l

3. Ind lca llon etac l ronlc..,Refarence lIollage generator
PC·board AMG 01 single Coaled, drilled, Wi th componen t

location plan
9 OpAmpa , I temp. compensated
z-eeee. 12 SWitchIng diodel, 9 ceramIC
and 2 tantalum capac ilOfI , 16 tr immer
poTenll0meTerl , 44 caroon and 15 metat-
l ilm rel istors 6754

tnd lcallon electron lcsl
Reference voltage generator . comple te

4. Control module
PC·board RMG 02
Parts RMG 02

Parts

.11

Double ecetee WITh through-<:onlaclS
41ranaislOrs, 19 SWitching and 2
Z-<Jlodea, 6 FET·OpAmps, 20pAmps,
2 CoMOS les, 19 ceram . disc. cece ..
5 tenrerom and 3 aluminIum electr olytiC
cepe., 3 foil ceae.. 6 trimmer potent io­
meIers , 40 carbon reslSlors

Kit Con l ro l module, complet e wllh above pa"',
5. Mixer and variable amplllier
PC-board RMG 03

.11
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8. DUl l cryll al oicUlal0r
PC·board RMG 04

OM 23.00

OM 67.00

OM 206.00
OM 225,00

Ed. 1+ 2183

OM 75.00

OM 899.00

Art. No .

6762

6766

6765

6763
6764

6767

RMG04

RMGE2

Parts

Kit

Parts

single ceeree. drill&d, with component
locetion plan
5 transistors, 3 SChottky-diodes, 1 pre ­
cision voltage regulator, 3 coli kits, 1 coil
termer with core, 1 two-hole core, 1 m
wfre each: 0,12 mm dia., 0.3 mm dia.,
0.8 mm dla. silver preted . 7 RF chokes,
2 foil trimmers, 22 ceramic disc caps.
2 feed-through ceoe.. 1 tantalum electret,
cap., 13 resistors, 1 cryslal each:
6&.7 MHz and 10.72 MHz,
1 metal case

Kit Dual cryltat oKlIIator, complete

7, Remain ing part l lor the nolse· mealurlng IY l tem
Parts RMG El 2 each: 31-pole connectors, male and

temare. 1 pctenticmeter 5 kO/l0 turns,
2 swllching· and 2 LEOs (r&d),
1 toggle swilch
1 mains transformer 220 V12 )( 15 VI2 A,
2 bridge recMiers, 1 PC-board
OK1 0F 028, 2 electrolytic caps.
1000 tlFI40 V

Automatic Noise-figure measuring syste m,
all part s from 1 to 7

OE 7 WMI VFO with frequency-locked loop
PC·board OE 7WMI 002, 003 and VCO: single coated, with component location plan
PC·board OE 7WMI 004 : single coaled, with component location plan
PC-board OE7 WMI 005: single coaled , with component lccanon plan
PC·board OE7 WMI 006: single coated. with componenllocalion plan
Melal case 7411130
O1her parts on request!

Ed. 1/1983
OM 24.00
OM 19.5O
OM 19.00
OM 19.00
OM 5.50

OJ 3 RV Ver..tUeIF·Modute Edltlon l 4/81; 2/82; 3/82; 4182; 1183; 2183
PC·board OJ 3 RV 001. ccubre-ccetec. drilled 6729 OM 28.-
PC·board OJ 3 RV oo1b double-coated, drilled 8730 OM 28.-
PC-board OJ 3 RV 002 double-coated. drilled 6749 OM 28,-
PC·board OJ 3 RV 003 doubl&-coaled, drilled 6746 OM 28.-
PC·board OJ 3 RV 004 double-coaled, drilled 6748 OM 28.-
PC-board OJ 3 RV 005 8ingllH:oated, drilled 6747 OM 18.-
P 8002 Power·FETs packets 0110 9069 OM 89.-
BFa 69 UHF transistor 9577 OM 8.SO
Tinned-metal case 74)( 148 )(30 9S01 OM 6.50
'toroid core R6.3K1 9159 OM 1.50
Coil set 04 1-2165 orange 9166 OM 2.50

k n,g'berichte T."y 0 B'"M .Ja hoW. 14 · Posllaeh 60 ·0·8523 Ba,."do,'
Tel. West Germany 9133-855. For Representatives see cover page 2
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An Amateur-Television Transmitter
for Home Construction

0j!C--
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OJ6 Pl003 ,.. rv_, OJI,t8003 OJ ~ L8 OOS

M< -~
......... '-- -r" ~.

.,,~ • VliF COMMIJNICA.lIONS : Ccmr>_

VHF COMMUNICATIONS 4/1977
VHF COMMUNICATIONS 3119Bl
Thi s sel 016 edi tions Is availab le
at OM 24.-

1/1973
211973
211976
1/1977

A television uen smnter bUilt from modules described In VHF CO MMUNICATIONS ISshown in tile
above bl ock diagram , Each function is realised on an individual Pc-ooerc. Each Pc -toero is
bUilt into 115 own tinned-metal box . which leads to a very clean operation withOutunwan ted stray
coupling and without problems caused by redtatro n . Each module may be aligned and tested on
lISown, All thiSencourages the home constructor since il makes It easy to understand Ihe di lle ­
rent functions. and II finally leads 10 a high-value ATV transmitter 10 which all possible video
sources (blacklwhlle or color) may be connected .
For an amphticatron 01the tranSmit power . a vafle ty of linear amphftere lor the 70 cm band may be
used (nol FM -uoeare.. !l. whereby care should be l aken to adJuslthe drive so metthe output
power does rot exceed half the PEP value of the SSB mode .
The ATV modules Iisled have been published by three authors, The descriptions are detailed and
Will enable successful duplicatrcn. They are to be lound In me following ed ilions 01VHF COM­
MUNtCATlON S:
VHF COMMUNICATIONS
VHF COMMUN ICATIONS
VHF COMMUNICATIONS
VHF COMMUNICATIONS

OM 650.00

reecv-ic-ccerete OM 115.-
kit, complete OM 92.-
kit. compete OM 131.50

OJ6Pl004
OJ 4 LB003
OJ 1 JZ002

Ind lvidual ll ll s:
OJ 4 LBOOla «u.corcrete OM 98,-
OJ 4LB002a ku.ccrnplete OM 99 -
OJ4LB007 kit. complete OM 90.-
OJ6 Pl003 kit. complete OM 50.-

Se t of co mplete klls for the 70 cm ATV lransmiller (wi thout power ampUfie r)
compriSing OJ 4 LB oore.OJ 4 LB 002a , OJ 4 LB 007 . OJ 6 PI 003.
OJ 6 PI 004. OJ 4 LB 003 . OJ 1 JZ 002

k ~'berichte To"y D. B"tao .Jahn",. 14. Po,tlac.80 · 0 ·8523 Ba;o"lIo<1
Tel, West Germany 9133·855 Representatives see cover page 2 63
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'¥'[}=(]~ ••
communIcatIons
offers .. .

A System lor Reception and Display 01 Weather-Satellite
Images using a digital scan converter/storage module with

256 lines, 256illxels and 64 grey levels

As a modern replacement torthe DC3NT video processor, VHF COMMUNICATIONS
is now able to cuer a digital scan converter with the above mentioned featu res . The
2400 Hz subcarrier is fed from the VHF receiver (DC3NT 003/004) , processed and
stored in the scan converter, and the CCIR video output can be displayed on any
suitebte momtor. The scan converter itself consists 01 two PC-board modules and will
be published in editions 4/1982 and 1/1983. We can , however already oller these
modules since Ihey are ava ilable since February 1983.

All these modules are available as kits, ready-to-operate aligned modules, or as com­
plete equipment in cabinets (see next page) .

ff...~'ltberichte Terry 0 Blllan Jahnstr, 14 Postfach 80 · D-8523 Baiersdot1
Tel. w est Germany 9133·855 For Represenlall ves see cover page 2
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B) Aligned ready-Io-operate PCB-modules and equipment
C.vIlV rlCll. lor !of &bow pw.bollC.nlen".

VHF rlCel .,.r lor 136 - 138 MHI . DC3 NT 003

OlC iu. lor!or VHF rlC" ver . DC 3 NT 004

Olgll. I Ie'" cony.n " (256 . 256. 6 a .t) YU3U MV 001 . 00 2

PAl-Color module w'lh VHF oac~lator VU3 UMV003

C) A complete system, reedy -to-operate In cab inets
P.r. bol ic:...1....... 12 Mgmoenll. rrvet,ng mech.ne.ncl rtvetl . elvtly rHlIlor.1Uj)pOrt1

M£T£08AT con~ wtIh GaAl--FET preamp"''' and "". ... . 2 chI"""l. ,n CUIng

Anl,,"n. for orb"ng "Iell~". DJ 0BO-137 (YHF COMMUNICATIONS 4/1981)
Power combo"., tor above. AT· I 37

w h......1VHF rec ..v.... ,.. cabinet. progr.mrned for ,
137.130 1137.300 1137.4001' 37.500 1137.820 1137.850 MHI

01;11.1Ie'" corw.n ... 256.258 _II a,t. w,' h lXlr'llroilliletronlC. In elbtnel

PAl·Co lor module w,'h VHF OIC~I.,or.nd POWIfIUpply, In e'b'nel

Vldei) mo nito r. bIlCkI'Ntl,I• • w,.h 31 em C R T

A) A complete system as kit s
Part Itllhe 'VII.." o.lCl'lbed

... £dll lotl
lUI dnIog".llotl Art .""o . p""

OM

s.t of 12 M1IIITI. + ....pport. "'" 11O.DO
RI.,. II"ll ...-ehl.... + rt.,." .". f) .DO
1.7 OHI C""y rH I. lor til .X,,, " .00

OJ, PIOtO .... 225 .DO

8100 I n .OO
8714 115.00

11 141 225.00
11 145 10 .00

"'. 815 .00

.m 150 .DO

0083 t50.00

8731 39 5.00

8732 l ea.OO

"'. 1150 .00

8138 215 .00

423 .00

"" 64 5.00

0101 1111.00
0308 11I.00

3300 12118.00

87 35 llllO.OO

8737 150,00

33'" 550.00

IYU3UMV 00 1
YU3 UMV 00 2

VU3 UMV 00 3

OJ tJZ 003
OJ I J Z 004

DC3 NT 003
DC3 NT 004

4111179
1/ l ll8O

1I1MO

3/lg1l

4/11181
1/11182

~".,
IIIMJ

~"83

1. PIlIIbol ICInle n". . 1.1 m d..m ,
12-vm. 10bit~ orr""'«1
IGgII...... 3 pl..11I:tupporu tor r.o..tor

2. low..nol...mpllfl.... lor 1.7 OHI
(Ong,~IIV dncr,bfd Iot'..... ' 12 .4 O HI .
th.. un<! II luned 10 1.7 GHII

3 . M£T£0 5 AT Conven ..... con .."ong 01
two modulll _ o... tpu t I,rll IF •
137 6 MHI )

4 . VHF R.cI .V.., Irequency flngI :

136 - 138MH, . o...lpuI 24OOH,
....b<arr..,

5. Digll.lleln COflven....
(25$ • 25$ • e811)

I . PAl -Co1or modu'- ....Ih VHF mod

A new service of UKW-BERICHTElVHF COMMUNICATIONS:
All 10 .olllotli of VHF COMMUNICATIONS conll,n,ng InlormlllOfl
on _ t"., aI._ItI. 'lCIJIloon

OI_lnllloft lk:1Md..... of METEOSAT, ind 1UfI_ mi.
Audio Compacl e.-n. Wllh 2 JC30 m,nut.. of MlICIIid ....bclrn•• 'llCOl'd'"Q$
of METEOSAT and NO....... r'"P

11742

ooסס

411.00

' .00

25.10

k D.JM'berichte Te"y D. B,n.n .Jahnst'. '4 · Postlach 80 · 0 -8523 B" e,,"0<1
Tel. West Germany 9133·855, For Represenlalives see cove r page 2



OUR GREATEST now with reduced dimensions I

14 13 17

DISCRETE Appli -
MONOLITHIC EQUIVALENT

CRYSTAL with impedance Iranllfo rmatlOn wi thout Impedance transformation
FILTER calion T,pe Termlnal,on cese T"", Termlnat,on Ca"

XF·'A sse XFM·.... SOO Q IlJO pF 15 XFM-IS02 1,8kU 3 pF ' 3
XF-9B sse XFM·'. soo u llJO pF 15 XFM·IS03 18kU 3 pF 14
XF-Ie aM XFM·tC SOO U I!JO pF 15 XFM ·ISOoIl 2.7 11U 2pF 14
XF·IO aM XFM-ID SOO U Il JO pF 15 .FM·1501 3.311U 2 pF 14
XF·9E FM XFM·IE 1,2ku llJO pF 15 XFM·e805 8 211U QpF 14
XF·9BOl isa XFM·IBOl soou ll 30 pF 15 XFM·noe I SkU 3 pF 14
XF-lIB02 use XFM-1802 50Cl U 11 30 pF 15 XFM·ltS07 I S kU 3 pF 14
XF·9810 · sse XFM·'SOI 1,8 kU 3 pF 15

• New: lO·Pole SSS·lUt.,. ,hap. tlctor 60 dB : I dB 1.5

Dual (monoli thic lwopole)

Matched dual pair (lour pole)

.F-910 : Bandwidth 15 kHz, AT - 8 kU , Case 17

XF·9Z0 ; Bandwidth 15 kHz, AT . 6 kU , Case 2 .17

DISCRIMINATOR DUALS (see VHF COMMUNICATIONS 1/1979, page .(5)

for NBFM XF·109 Peak.separahon 28 kHz
fo r FSK/RTTY XF·I11 Peak separalton 2 kHz

CW-FIIl .r. - 11111 in di llcrete technology ·

T, pe 6 dB Bandwidth Crystalll Shape-Factor T8"m"aIIOn e-
XF·IM SOO H, • 6OdB :6dB4 4 SOOU II30pF 2
XF·9HB SOO H, e 6OdB -6d: ; } SOO" I I ~ ,PF

,
XF·IP '" H, e 60dB 6dB 2 soo c pF ,
• Naw I

KRISTAlLVERARBElTUNG NECKARBISCHDFSHEIM GMBH
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