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In the Focus

OS CAR 10 is in o rbit!

we are sure rnat all VHF/UHF amateurs
would like 10 congratulate AM$AT - namely
Dr. Manzer. OJ 4 I C. and his team - on me
successtul lauoch of !heir latest radto amateur
communica lJons satellite I

Accord Ing to Rolf. OK 2 IF . the present status
is fha l OSC AR 10 has reached an apogee of
appeox. 35.000 km and a pengee 01 roughly
3,900 km atte r the first !lflng 01the kiCkmotor.
The ceosee is to be lowered to around
2.000 km 10a second attempt et the end of
July. to be followed by SWitching the two
transponders 10 the operational mode in mid
August

The transponders have already been tested
by the staN01AMSAT·OL, proo ving that AH C
polarisa tion is essential lor both, recei ve and
transmi t antennas.

It seems that a new and wide door has been
opened to VHF/UHF OX'ng - so hear u tater
on OSCAR 10!
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Martin Doh/us

A Home-Made Automatic Noise-Figure
Measuring System
Final, Second Part

The Iinol pIlrt ol lhi • • rticle in VHF COMMUNI.
CATIONS l n 983 descnbH lhe menuring
pri nc iple , lhe noi ..-ge M rllo r, and Ille " nol
few modules . Th i. pIlrt 01 lhe artiCle •• to

describe the other module . of lhe no l..
ligure me ••uring system , a• .-II a. de ..
cribiog lhe ove rall circuit and hl\llia lignment.
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RMG ()I,

Fig. 14, Compon entloeaUon$ on board RMG 04, A small chambe, 10' the 133.4 MHz tilt er is to be seen in the
center.

6.1.
Oscillator Module

Should be completed according to the compo­
nent location plan g iven in Figure 14 and pro­
vided with screening panels

The circuit diagram or the two oscillators that
were already mentioned in Part " are given in
Figure 13, Pc-ooaro AMG 04 was developed to
ease construcl ion. The dimensions are 135mm K

50 mm. and the board is therefore suneore for l it·
t ing in a standard metal case, The Pc-toaro

6.1.1. Compo ne nt Details, RMG 04

T 401. T402. 1405: P8002 (TI)
T 403 BF256B (TI)
1404: BF2 46A(Tl)
0401 - 0 403: HP2800 0r similar Scnott kv

diode

Fig . te :
Frequency response
ol lhe AF-lowpaS$
tllte,
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VHF COMMUNICATIONS 2183

Fig . 15: C'~uit diagram ollne con trol module RMG 02
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7.
CONTR OL MODULE

7.1 . Circuit Descripti on

69

The con trol module whose Clfcu ll dIagram IS
g iven in Figure 15 ha s been deslgnaled
RMG02
It rep resents me nea-t Of the system .

The norse vol tage U,.. from mod ule RMG 03
possesses an upper lIml l lrequencyot 35 kHz In

the cescntec conc ept . The ma In se lec1IV'ty IS
prcwided by the 10 7 MHz crystal f,IIer II one
wishes to measure al 107 MHz (add'tlOnal mea ­
sunng input). and mUSIdo wIthout the ecewenee
and crystal "'Ier tor Ih ,s reason. ,t WIll be neces­
sary forthe main selectIVIty 10 be mad e In the AF·
range. HOW'eYer. ttns WIll onl y be posSIble when
no earners are in the vic InIty of the intermed ,ale
frequency. and when the IF-selectIVIty previOus
to the RMG03-module ISsuffICiently good . In rms
case. one will cotem I'M) dlllerenll'\Olse spectra
converted into meAF-range. The RF·bandwldth
is lhen twce as large as me AF·bandWJdth For
this reason. the AF-bandwidth is liml led in a
defIned manner USIng a Iowpass comprIsIng
trenseaors T201 and T 202 . Th ISISa Iourth-order
uner which is des ig ned lor an upper I,ml l Ire­
quencyot 50 kH z . Fig ure 16 gives me ceic utateo
and measured cna-acienstee.

The d lstr ibul ion denSIty 01 the momentary
voI lage 01 ther ma l norse corresponds 10 a
G aussian or no rma l distnbuton curve. as can be
see n in Figure 17. Since this WIll dIsappe ar in the
case ot no volt age. tms WIll mean Ihat many high
momentary voUages can appear. whICh must be
processed by the mea suring c hain. 01 course .
rea l amplifiers. conveners. etc. have on ly brute
large-signal capatnhnes and will falsif y tne
cnaractensuc noise parameters. sm ce th e effect
01limiti ng is of extreme «n ponance during noise­
power mea surements. an erro r cu rve has been

given in Figure 18.

The rectifier must operate linearly in the whole
frequency range (I...... . 50 kH z) and in a wide
voltage range. in order 10 ensure Iha t Ihe correct
noise figu re can be determined .

As non-linear element. it is especially Critical in

Fig . 17,
aeuBien d ,llri·
bution of t....
momemery
voItegeof noi..

REF.()l low-noise 10 V
stabili zer
7 turns 010.3 mm d ia , ena­
melled copper WIre. woun d
in a sIngle layer in COIl
Iormer 0 41-2165;
do not use screening can '
2 turns, omerwrse as L 401
5 turns 0108 mmd,a, SIlver.

plated copper wIre . wound
on a 7 mm former. sen­
suppcrtrnq, mounled vern­
cally 10 lhe board
AS mm COIl former wllh
VHF-eore ISprovided In me

",,'
24 turns 0103 mm d la
enamelled Copper wife Wllh
COIl lap 61urns from me

cold end . USIngCOIl set
041·2165
Double-hole temre core
(SIemens B62152-A8-Xl 7)
wound Wlt!'l 012 mm d,a
enamelled copper wife:
4 lurns at hrst . men 2 . 4

turns wound In a tntuar
manner on top

7 rmruat ure chokes . SpaCIng 10 mm
2 p1ashc Ioil trimmers 13 pF (Ph Ilips : yellow)
15 ceramIC d ISk eepacuors between 22 pF and
47 nF, SpaCIng 2.5mm
7 ceramic Ilat cececuors between 10 nF and
100 nF. spaci ng 5 mm
2 ceramiC leedlhroug h cececnors
2 2 nF (valu e not cfl tlcal) . lor solder moonttng

1 tantalum electrctync . 10 /l F125V
13 composite carbon resistors , spacin g 10 mm
1 crystal 66,700 MHz in HC·431Uholde r
I cryslall0,720 MHz in HC·431Uholder
I metal case 135.50. 30 mm

The Pc-ooam is deSIgned so Ihat lhe two cectua­
tors can be built up and operated separately

Tr401

1401:

L401'

L402'
l '03



J

VHF COMMUNICATIONS 2/83

Fig . 18:
The diagram shows the effect 01
limiting when measuring no ise power

the case of voltage peaks, A circ uit has been rea­
lized with 1201, 1202, 1203, and the impedance
converter T203, and T204 which corresponds to
that given in (1). The fast operational amplifier
LF 357 with its FET-inputs provides useful
characteri stics here. Amplifier 1203 has been
provided with low-pass characteristics in order to
smooth the voltage peaks before further pro­
cessing. For this reason, it is possible to use the
slower, but more stable type LF 356 here and in
the rest of the circui t,

The clock generator 1206 provides the C-MOS
dec imal divider 1209 with a 100 Hz clock pulse
The control signals for Ihe C·MOS swucnes are
generated via a d iode network in 1210, A measu­
ring cycle has a duration c t approximately
100 ms. According to Part 1. Figure 3, the
measuring process is made as follows'

The C·MOS switch 54 opens during t , and the
noise source will output a passive Pl ' Approxi­
mately 10 ms atterwards. switches 51 and 53will
also close The con trol is now active: In other

70

words it generates a voltage, which drives Ihe
ampli lier (inverted in 1205) so Ihat (j 'M is equal to
1 v. A dl!flcu lty exisIs here due 10 the statistic
variations of Ihe noise voltage, which means mat
the nominal value will never be exactly main­
tained , This will be seen as nuctuanons ot the
reading For this reason . an optimum must be
found in the design 01the control Circuit: It should
be tast in order to be able 10com pensate lor gain
variation s, e.g during alignment processes. and
should be slow in order 10 average the noise. This
is not diUicult at constant, lOW-SIgnal parameters
of the control c ircu it, A simple ca lculation shows
that the relationship between gain and controt
voltage must be exootennat in order to obtain a
low-signal t enevour Independent of the opera­
ting poin!. tn the case 01mod ule RMG 03, the
reienonstup is drlterent - see Part 1. Figure 12.
Due to another nonlinea rity (R20a, R209, and
D201 between control and amphfier-control
voltage input), it is possible lor the overall
characteristic to be at least apprccmaterv
brought into the required form

•
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fig . 19: Component 1oe8l ion plan on lhe con trol board RMG 02
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19:

15,18'

It,12:

C202:

LF357 N very fast operational
am p. with FET inputs (Siemens
etc.j

13. 14. 16. 17: LF 356 N fast operational amp,
with FET inputs (Siemens etc.)
741.TBA221 B operat ional amp.
(Siemens, Fairchild , NS)
4017 decade counterld ivider
(C-MOS)
4066 quad rup le switch (C-MOS)
22 JlFI25 V tantalu m eiectrovuc
(drop-type)
3.311F125V or 63 V pla st ic !oil
capac itor (spaci ng 25 mm)
10 I' FI25 V or 63 V pla stic foil
capac itor (spacing 40 mm)
1JlFI25 V or 63 V plastic foi l
capac itor (spac ing 25 mm)

4 pes. ceramic capacitors between 100 pF and
4.7 nF: spacing 2.5 mm
15 pes , ceramic Ila t capacitors 47 nF and 100 nF;
spacing 5 mm
5 pes. tantalum etectrotstics (spacin g 2.5 mm)
3 pes alumin ium etectrorvtics . rou nd : spacing
5 mm
6 pes, trimmer potentiom eters, hor izontal moun ­
tin g , spacing 1015 mm
40 pes, composite carbon resistors. spacin g
10 mm
1 31-pin co nnector (DIN 41617 Siem ens etc.)

ItO:
C201 '

C 204:

C203:

II the requ ired gain cannot be obtained. the con­
trol voltage is lim ited by 0202. The remaining
dev iat ion is registered in 1207.and the error 0' the
measuring result is indicated on the front pan el
us ing an LED. It the input level is too great, Uaul

will be in the order of - 15 V. and will be approxi­
mately + 15 V if the level IStoo low

Alter period ta. SWitch 5 4will cese. which In turn
opens SI and 53: The noise generator is now
actrve. and the control vollage rema ins con stant.
After a further 10ms. S2will close: 16 will operate
as " mean value generator ". Simil ar considera­
tions as were made in the case 01 the contr ol
c ircuit are also valid lor determining the time
co nstant of the mean-value generator. Aller com­
plet ing the mea suring cycle. all SWitches are
reopen ed . 1207 will now operate as a scann ing ­
hold link: O2.... remains stored until the next
mean-value is formed (14)'

7.2_
Construction

T204:

0201:
0202:
19diodes:

The double-coated PC-boa rd RMG 02 has been
designed for accomm odat ing this circuit. The
dimensions are that 01a Euro-bc ard and it can be
provided with a 31-pin connecto r The mod ule
shou ld be completed according to the compo­
nent locat ion plan given in Figure 19 11 is only
capaci tor C 201 that is only mounted du ring the
al ignment process.

7.2 .1. Component Detail s for RMG 02

T 201 - T 203 ' BC413 0r other silicon NPN AF­
transistor
BC415or other silicon PNP AF-
transi stor
2 ,7 V zener diode
11 V aaner diode
1 N 4151 or othe r silicon
switchin g d iodes

Figure 20 shows the author's prototype which
did not use a PC-board wifh through -contacts.

7.3.
Connection and Alignment

On co nnectin g the operating voltag e. the circui t
takes approximate ly 53 mA of the positive
voltage. and 56 mA of the negative voltage, The
100 Hz squarewave signal at 120816. and the con­
trol voltages lor the C-MOS switche s can be
checked with the aid 0' an oscilloscope, If every­
thing is operating corr ect ly. the signats given in
Figure 21 should be present at 1210

72
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Fig . 21:
Con lrol '..oll~'" to< the C_MOS _ iteM, on RMG 02
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Fig. 22:
Thl. c;""rKterist ic: ot tn. ...dOlll"'-c:tronic:• • 11_
F"", to b.- indiut N on . lIne.r met., ae.1e

r ro/l l

• II r-

~t- SOm5
,

-l''''''• r-
I

:. - l.O"'" -- :"- <.0 ... -- ,

'' '0,-,-------,-1 - Il
Firstly ahgo me cttset and Ihen tne balance at the
recuner. Thl$ is made by grounding TP 200, and
aligning the cceeetcoer amp hhers 1202 (lest
polnl TP201j and 1203 (test point TP202j 10 zero
wllh Ihe aid 01 A 202 and R203 All er th is, con­
nect a floa ll ng volta ge source of appeox 0,7 V
(baltery and volt age divid er) betwe en TP200 and
ground . A voltage of approxim ately 10 V sho uld
be present at TP 202 While contmuousfy
changing lhe polarity of the vol1age at TP200.
R 201 should be adjusted so that tne output
volt age remains indepe ndent 01 me $Ig n of the
Input volt age

The ollsel 011206 1$compensated With the aid 01
R 205 wfth C 203 bridged

The frequency response 01 the 50 kHz hlter can
be Checked alter solde,ing C 201 into posmon by
con necting an AF-generator to UN and a volt­
me ter to TP202.

pcreeucmeters R204 and R206 are not aligned

un tIl carry'ng out the hnal alig nment process

according 10 eqcane n 5 (Part 1) is gIven In

Flg u. e 22 .

This c ha racteristic must be taken in to cons idera­

tion " 0""" is to be processed In an electronic
CIrcu it in suc h a way that FlOg is to be meceteo in
a l inear manner

W,th the aid of a computer program it was
possib le to approxim ate the cnerecrensuc Flog ­

ENRloIl in the range 01 - 1 to - 20 dB WIth the aId

~
'_ 1

>_ Fr

8.
READOUT ElECTRONIC AND
REFERENCE VOLTAGE CIRCUIT RMG 01

The retancnsmp between FlOg. ENR IOg. and 0"""

74

F~ . 23 :

PTlociple of the .lr~ght·line .ppro.I....Ion:
show'ng 1 .lr~9ht hne beI_ two posl1lon.

---------------~-
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8.1.
Circuit Description

u,.

Fig. 24 :
R..IIUllon
01• poI )'9On
charK1 • •_....­
w ",,·
....pos.llon 01'
individual

"-

Fig. 25:
Circu it for an Ind i" IcIu. '
be nd tunc1\or'1

1
U", - R3

Ul"

..~'-,- - - - -- '.

Uz ",- !cR. -

The lo llowing is valid '

As tong as 02\1 < (RlfRzl It U... . Ic will be
posrtwe and 01 will ccoecct. whIlst 02 Will be
blocked . Point P 1 is thus on ly connected vIa R.
and R3 10 the minus-inputs 01 the operallOnal
amplillers

Uz '" 0
Iz .. 0

As soon as 02tol eeceeee the threshold value
(R I/Ralt U... , the sign ot ic WIll be inverted , The
current witl now llow via resistor R• .

I, _

O,.AI (f lo9- ENR"..) f dB U>..,N
e.act appro .

1.500 - 0 97 - 1.03 - 0,514
1,790 - 343 - 3 49 - 1.746
2230 - 599 - 605 - 3024
2890 - 8 66 - 872 - 4 362
3 860 - 114 3 - 11 49 - 5,745
5250 - 14 24 - 14 30 - 7.15 1
7.220 - 17 09 - 17 15 - 8573
9990 - 19 95 - 20 0 1 - 10004

u~I" . - R2

Table I:
SpeeihullOM 01' the twnd poonIS ...cl '<'OII.-ge
stand..-do~ 01' F...... - EHRoe,

01 sewn sttatghl-hnes , so that the ma.,mum
error was less than 0-06 dB The prIncIple ot ,he
Slratghl-Ilne apprOltlmat lOn IS sflo"vn in Figure
23. Table 1 provides the spElClhcatlOns aI lhe
IndIVidual pomts and lhe voltage standa rd,zal lOn
alFIDg - ENRIDg 10 10 - 20 caceeesccoce 100 10
- 10 V)

The poltgOn cnerecrenstc is rea lized by super­
impos"ion of ind.vidual nnes(see Fig ure 24 ). A
pemar ci rcuit is given in Figure 25 'ha' generales
the ind ividual ben ' tuoctons Since 0 V (virtually
ground) is present at the minus·input oj the nrst
operatiOnal amplifier, the tollow ing is valid lot 1" ,
Ie. and Ic:
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SInce lhe offset error 01 the eoeratooer ampll­
ters 1101 to 1106 has virtually no effect the
accuracy that can be obta ined with the calcu­
lated cuc urt IS virtually onl y dependenl on the
accur acy c tme resistors For th iS reason. each
of ee resrstoes given In Table 3 are formed by
seoes ccnnecbcn of two fixed and one variable

The second operational amp llher sums 12. and
1,. 13 •. whiChare generated In a Simila r manner
and forms

U F IOg . - A.(!, + 12 + 13 + •..)

Pollgon cneracieosucs cen .01course. also be reo
anzec In a less comphcated manner than when
uSing lhe given CirCUit. but are ta r more co mpli­
cated with respect to lhe calculal lOn and alig n·
reent. Figu~ 26 shows Ihe Circuit diag ram 01the
readou t eectrcoc s and reserence VOllage aeoe­
rator Table 2 shows me ceeutaree resistance va­
lues tor the hneanzatlOn

Al OO .17078 n
Al 01 . 23ss n
Al 02 . S5866U
A 103 _ 7456 II
A 104 _ 44843 II
Al 05 _ l138Q ll
Al 06 _ 34602 n

Table 2: Calculaled values

A 107 _ 16641 n
Al06 .25907 U
Al09 .24144U
Al10 _ 19048 U
Alll _ 34521 U

AI12 .1385O U
A113 .48660 n

resistor . rms allows the value 01 the cotemo,
meter 10 be small . so mat any possible mlsalign.
ment due 10 shoc k etc. wilt have lillie elfecl.

The enect of aging 01the reSiStors was checked
in lhe computer . II mela l·hlm type s (as are des­
cneec here) are used lor lhe 10 kU resis tors. the
error will Increase by apprOJlImate!y 004 ea. A

more favorable reson Will be obla,ned when all
resistors are mel ai-1 11m types In order to ensure
the fult measuring accuracy oyer a longer perIOd
of t ime . II IS adVisab le lor the alignm ent to be
checked annually

The cceratceer ampl il iers !106 and 1109 gene­
rate the reference vol tages of :t 10 V

8 .2 . Construction

The PC-board for the readout and reference Cir­
cuns ISsmgle-coated The dimensIOnSare stan­
dard Euro-boa rd and a 31,pln connector ca n be
Used . Figure 27 shows Ihe component locatIOns
of tms board . whICh has been desrgnBted
AMG 01. II resistors having closer standard
values and a lower tolerance are avaltable (e g
1%). the PC-board can be eqUipped With mese.
so mat potennc mete rs haVing a lower resistance
value can be used

ReSlslor TflmmerPotenllOmeler Resistor Compos'le CarbOn Reslslor CompositeCarbon
No Value No Value No 'Ialue

Al 00a 2k2 (2k5) Al 00b '" Al00c "0
Al 01a 220 (250) A 101 b '"2 A tut c 47R
A 102a 2k2 (2k5) A 102 b 33k A 102 c 22k
A 103a 470 (500) A t0 3 b 3" Rl03c 3"
A 104 a 4k7 (5k) A 104b 39k R 104C 3k3
A 105a " A t 05b >Ok A I05e 820A
A 106a 2k2 (2k5) A t06b 33k A 106e 470A
A 107 a 2k2 (2k5) A 107b '" A l 07c 560A
A 108a 2k2 (2k5) A 108 b 22k A 108 e 2"
A 109a 2k2 (2k5) A l 09b 22k A ios e " 0
A 110 a 2k2 (2k5) A 110b " k A n e e °A ttt e 2k2 (2k5) A 111b 33k A 111c 390A
A 112a " A 112b ' Ok A 112 e 3k3
A 113a 4k7 (51<. ) A 113b 39k A tt a c 6kS

Table 3: The resista nce values tor tne Imeanzancn 01Ur log

TI
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8.2 .1.
Special Components for RMG 01

1101 - 1109 741 or TBA221 Bop amp .
0101 : 1N31SS . lemperature-compensal ed
84 V zender ecce
taccees lN415 1 0rslmlla r
9 ce ramIC flal cececnces 100 nF, spacing 5 mm
2 lantalum eleclrolyt lCS: 22i1Ff2 SV
18 tnmmer petemorneters. honzonlal moun­
M g, spacIng 10/5 mm.
Values see CIrCUIt dIagram and Table
44 composIte carbon res istors. 12 mm spacIng
Values : see cecuu dIagram and Tlbl~ 3
15 metal-him res-stors. spacmq 12 mm .
10 kO/ l %
31'pln connector (DIN 41 617 SIemens. etc .j

Figu r~ 28 shows the photograph 01the autncrs
pro totype. Resistors R ...c are sun mount ed
belo w the PC-board ettnet l ime ,

8 .3 .
Connection and Alignment

The current draIn of a correctly operallng CIfCUlt
IS apprO~lmately 33 mA In the poSlt llle branch
and appro ~ , 22 mA In me neqauve. For the follo­
wIng alignment processes. O2,,, ISto be provided
WIth a lIaflable lIoltage 010 - 10 V, lor instance
USInga 1 kn potent/OfTleter between groond and
.1 5 V, The allgnmenlS should now be made

according 10 Tlbl~ 4. They are nor cnncet, but
are important in order 10 cbtam the 'ull accuracy
01Ihe noise measuring system , For this reason,
the alignment should be made carefully With the
aid 0' a good d lgilal vonrneter and in the g'llen
sequence 11 is adll isable 10 ca rry out a prehrtu­
nary alignment before carrying out the l inal
alignment in orde r to assure whether all adjust·
ments are possible If th is is not the case, this WIll

FIo;l 21 : Th;s phologrephof lhe ..,1'-'. proIotype •• Slin NIl: in its " NIl eonf\gut illion

---------- ..
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Preset Instruction Testpo int Align Alignment

vollage O2,,, for vol tmet er condit ion

Connect 26

and 29

uncono.ncnec -+ U,. , R 114 U,., : ~ 1000 V
Uncond itioned - U,. , R 115 - U,. ,: ., - 10,00 V

O oo V U, .. R 100 U~ iOtl : ., 5 86 V

15Q V U, .. R 10 1 U~ I<>g : ..- 0 514 V
1,79 V TP 101 R 102 ·
2 23 V TP 102 R 104 ·
2.23 V U, .. R 103 UFI<>g: = - 3,024 V
2.89 V TP 103 R 106
2,89V U, .. R 105 UF I<>g :~ - 4 362 V
3,86V TP 104 R 108

386V U, .. R 107 U~ "", : = - 5 745 V
5,25V TP 105 R 110 ·
5.25 V U, .. R 109 UFI<>g:= -7 151 V

7.22V TP 106 R 112

722 V U, .. R 111 UFI<>g: - - 8,573 V
9,99 V U, .. R 113 U, ,,,,,:= - 10.004 V

Loose conn

26- 29

connec t 28 - 29

Unconditioned U, .. R 116 UFlog : .. - 5000 V

U nconditioned Connec t 1 mA U, .. R 117 1 ~ +og : .. - 1.00 mA · ·

me ter wlth " - ..
to I~ loog and

" -+ " to ground .

•• Align using the mete r that is to be used In c recuse

Pay attenti on to co rrect po sition and zero adjustment

Table 4: Values lor the alignment ot module RMG 01

mean that a prev ious alignment is not co rrect. or
tha t the resistors in the voltage divider have too
large a tole rance and mu st be excnanqeo or cor-

'0

recteo . Aft er carryin g out the final alignment. all
ad justments sho uld be uxeo with lacquer so tha t
no unwanted adjustme nt is po ssible.

•
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9 ,
OVERALL CIRCUIT

9 .1. Circu it Descr iption

The interconnection 01the individual mod ules is
shown in Figur& 29 Only a small number of ex­
terna l components are reQUired in addilion tothe
cescobed modules. Two LEOs will ind>eate that
the measuring value cannot be used because
the con trol IS Iimi lin g. Wllh the aid of a 5 kU
potenuometer . It IS poSSible for the ENR­
cons tant 01the norsesourc e to be inserted , The
adjustment range is In the order c t 10 to 20 dB
The ENR·value 01the r ome-mace source des­
cri bed in Part 1 should be within trns range . The
mpu t can be chec ked using the 1 mA·meler
wh>eh also ind icates lhe noise figur e. For lh is
reason . il can be SWi tched with the aid ot
SWitch S If the SWitch is in cos.non ENRIOO. a
range of 10 - 20 dB will be indic ated In the
spread scale, whereas noi se il gures between
odB and 10 dB can be read 011 Irom the meter in
the other oosmce

9.2.
Construction

The receive cc nvenee and modules RMG 0 1.
RMG 02 , RMG 03, RMG 04 are accommodated
toge ther with a :t 15 V power supply in a cabinet ,
A suitable power supply co uld use a transformer
With two separate 15 V Wind ings and lWOlI~ed·

volt age staose ers (TO 5) II a PC-board IS 10 be
used . tne IS poSSible uSing PC-board OK 1
OF 02 8,

Alter comple llng the Ima l alignme nt . a lurthe r
resis tor IS escneoceo In module RM G 03 For
this reason. It ISaeveabre tor th is module to be
mounted In an accessore posit ion. Atlentlon
shoul d be paid dUring the wiring that no ground
loops are ccesere Either a BNC or N<:on necl or
can be used lor the measunng Input. Output UNS
lor the noise source only has to carry AF.
volt ages . In order to ensur e thal li cannot be coo­
tus eo With me measuring input. It isadVisab le tor
a Pt-ccnnectcr 10 be used , The meter should
have a full-scale ceuecncn at 1 rnA. Since the

-s v ISV · ' SV l SV + 15 V

JO~ :J }~f
IS V ' IS V

I ; ,.l , 1.

,- '
4 T ', ,.-.
T «'

"'o

u
~-

OKIOF--
I Il l . """,

p,.'

RMG 04

RMQ 03
·H, c~1tf

and a"""" '"
..."~ .IGC

.-JJ "

AMGOI
U.,. _ AelOOuleleClr ._,.:.:-" "j' _ .•, and l' -

ReI _iO<)O' OICuol

". ' • I

Fig. 29, Overall tl~ u,1 ol lhe noise measuring Syt;lem

AGe·,ange...._­
.~
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pr8(: I$104"l ollhl! meier 1$used tw ICe ltl me rnee­

SUring accu racy (I,rsl ly wl'\en ad justIng trle ENR·
value and secondly on 'ndlCallng Ihe noose
"gurel . ,Ill adVI$ilDle noI 10 $ilve "" '11'1 respect to
11'1'5 component 11 15aev.sal)le to use. ·'eta" , ",
meIer wh ICh 15not 100 small

The 5 kU po(e<'IhOrTleler alklws the ENR·value
a lignment to be made aa My ,I a !C)·l urn type '5

,"'"

9.3 .
Final Alignment

Potentiometers R204 and A206 on PC-board
RMG02 must stili be aligned . This is cemec out
with the 10.720 MHz c rystal OSClllalor SWItched
off _Th iS means that the control ClrCUlI 15 br Oken
and the control w,ll go Into limitIng The LED indl­
C8\109 1oo low an Inpu l level shcxJld now light up .
Align res.stor R206 so tnat voltage U~

(negat .....e volt age) 1$ adjusted to the value
U__ c . whoeh was de termlned,n secl o()l'l 5 3

A further prec;:1SIOO alognmenl is now required
The ..m a llOltme ler should be used.' .....s used
lor alignment 01module RMG Ql II should have
an Inpul ,mped ance 01more lhan 10 MO, whICh
IS usual W'lh DVMs II requ ired . an LF
35&lmpedance conv en er (w'th onset coerec­
11()r'l) can be used The volt age al TP 20 3 should
be align ed 10 1,000 V Wllh lhe aid 01 ceteoro­
meierR~, Th,s allgnmen lshould also be heel
wllh lacQuer The 10720 MHz OSCillator 15
sw'l ched on aga,n. alter whICh Ihe mea suring
SySlem woll be ready lor operatIOnil all modu les
are operahng correctly .

The notse source ISnow connected 10 tne corllrol
oulput UNSand plugged 10 tne 144 1 MHz mea­
suring input " RF" . II is now poss ible for the fIrst
noise alignment to be made : Namely Ihal of the
built ·in receive conven er as cesceeee by
DK10F, lithe ENA ·value of the nQlse source '5
known , " is pos~ilble lor II to be set in SWitch ccs­
l oon EN~ with the aid of the potenllOffi9ler
while observing the meter , The value 0 on the
meter corespondstoENR _ 10 dB .andlhelull­

sca le eenectee (100) corresponds 10 ENA ­

82

VIiF COMMUNICATIONS 2183

20 ee. lIanENR-value oll6dB ISlo be used, the
polentlOmeter w,11 be aligned lor a read Ing 0160
scale units

If. on tne Olher hand . the ENR·valtA of tM eoee
source ISno! known, IIf$lfy adJUSI any value that
IS able 10 prod uce a reading alter sw,lctllng 10
FIDV· ThIS allows the fee_e convener 10 be

aligned for mlnn'Ylum noese flgure In the auU'Io( s
prototype us,"g a OK 1OF convener, a m,n,mum
fl()Ise "gur. 01 appro.,malely" 5 dB was obla ln.
ed If the ENA·value potentlOmeler ,s now
adjusted unl ll Ih ,s noeM f igure IS IndlCaled 145
scale umts]. th,s mean, lhal the ENR·vatue ISat
least appro .,maied In the 2m·band , II ISpoSSIble
anerwaros to calibrate one 's own noise-source
by carrying out comparative norse figure
measurements Wi th preciSion equipment over
the widesl frequency range , and at the highest
possible accuracy

Alter the ENR-value and Ihus me noise IIgure 01
the measunnq input is known sul fiClently accu ­
rately , It is poss ,ble lor the components 01 the
second stage 10 be taken InIOconslderatl()r'l, For
tl'll s. one requ ires Ihe gain 0 1 the teet obJecl
logether wllh lhelollow,ng equal l()r'l '

NFz - 1NF
IOI

_ NF, +~

where NF, _ I'IOlH ltgu fe 01 lhe test obJ8C1
(Insen as a lactor and nol ,n dB '1

NFz _ noise IIgure of lhe mea sullng In.
pul(e,g .. 5 dB olio 28)

G, _ power gain 01 Ihe test obJeet.
(also Insert as laclor)

Resistor R302 01 PC·board RMG 03 was
designed 10 have such a high value In order to
carry oullhe noise alignment cttne receive con­
vener. In opefalion raree, It is more lavorable to
reduce the gain: A vatue ol22 kQ should be used
lor resistor R 302.

10.
FINAL NOTES

It would exceed me scope oIthtSan lCle l! all pas-
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FIg , 30: An interference signal that is 6 dB weaker than the mean noise power wililalsify a power
measurement by 1 dB!

11.
REFERENCES

sibte errors of nois e figure measurements were
to be mentioned , A previous art icle " Some Pit­
fa lls in Noise Figure Measurements" (2) des­
cribes a large number of possible errors. At this
poin t we would l ike to underline lhe extrem ely
low value of the measured power levels:

1 kTo x 30 kHz ., 0 .4 x 10·20WS x ooסס3 S·l

., 1,2 x l Q- 16W

"'" - l29dBm

Figure 30 shows by how muc h interference
sign als mUSI be belo w th e noi se leve l in order
to obtain a certain accuracy during the measure­
ments.

(1) J , Kestler, DK 1 OF:
A Precision Dig ital Multimeter
Part 1: Analog lD ig ital Converter . Decod er
and Inc.ca ter Modules
VHF COMMU NICATIONS Vol. 8. Edition
2/1976. page s 118 - 127
Part 2: Input Amplifie r and Power Supply
VHF COMMUNICATIONS, Vol. 8, Edition
3/1976, page s 181- 191

(2) J . Gannaway, G 3 YGF and
D. Holmes, G 4 FZZ :
Some Pitfa lls in Noise Figure Measurements
VHF COMMU NICATION S, Vol. 14, Edition
1/1982, pages 44 - 48
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Matjaz Vidmar, YU 3 UMV

A Digital Storage Module and Scan Converter
for Weather Satellite Images

Part 3: Synthetic Colour Module

Th iS dt>scnptlOn 01. synlMtte colour module
equ iPPftl w ith a PAL modulalor Is to complete
tM ..0.. of art ic le. ~ardintil a syslem tor
receplion and di .play 01 _alher ..temte
im age.. Thi, module con...erta the grey leve ls
of 1M vtdeo ~nal from 1M digital storage
YU 3 UMV OO2 Inlosynl heUc colou,..

1.
INTRODUCTION

Wealher 5atelltles lransmll Images Ihal are
observed ,n Ihe vanous spectral ranges . The
mosl Important spectrum tor provld.ng ,ntorma·
l IOn on the _alher Sllua llOn IS ,n lhe ,nlrared
range (IR) al a wavelength cl approximately
11 11m. As 'lOU Will probably know, these images
have an e_tremely large dynamiC ran.ge and
require , lor uus reason , conSiderably more grey
levels Ihan required lor images in Ihe vsere Ughl
range (VIS), Modern dlg lla l Slorege mod ules are
well able 10 process this large dyn amic range,
however, our eyes are not able to delermine very
sltghl intenSity dltlerences on the screen of a
monochrome mOMOr tube Smcethe human eye
is very much more sensuoe to sllgh l colour diffe­
rences than to slight intenSity drtterences. it is
more favorable to replace lhe grey levels 01 an
image by corresponding colour shades ,

01 course, thi s simple Iriek is also uselullor lhe
VISIble .mages : One can , lor instance, colour lhe

...

sea deep blue. Europe green . the S8har. ~Iow
anet lhe h'9h clouds Plnk1'wtl.,e

01 course, the best reSlJlts are Obtamed wllh a
profes5lOtl8l colour video mon rtor wrlh separate
RG B-tnputs. howeWr. It is also poss,ble 10use a
PAL-eolour T\Lreceiver with Its I,m'ted bandW1lh
If one IS abkt 10accept redUCllOft cline geometnc
resolut IOn. In order 10 ensure lhal • VIdeo ,"put
need nor be .nsta lled ,n the T\Lrec_r. lhe syn­
IhallC colour modiMt is eqUipped WIth. SImple
VHF modulator tor T\Lbancll ,

2.
CIRCUIT DESCRIPTION

The bloc k diagram of Ihe synthehc colour PAL·
modu lalor is given in Figure 21. The composi te
video signal l rom the d igital storage drives three
main lu nctrons:

• The colour cod er lor ge nerallng Ihe t'M)
colou r-drtlerence signals :

• The VHF·mod ulator lor generating the video
srgnal and the sync hronrzrng impulses :

• The sync hronizrng logIC lor gener alrng the
varIOUS impulses required by the PAL·
modulator,

An integraled circuit type TBA 520 is used as
PAL·modu lator. Since the PAL·TV slandard
requnes a very accura te colour carrier Ire­
quency. the module uses a crystal -<:ontrolled



VHf COMMUNICATIONS V83

"

-_.--U33 &' ~'Ht

'W

1 I··_U .-,,-
~

.-'--
_. - ~"

r- ~, - - '--,., 'w ~
,~~

_.
,-

• ~....- YU 3 UMV
, _ oon lDgoc PA, ~r <lOU< (0)

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

fig. 21:
Bloc k diag r.",
of the synthetic;
coiour module

osci llator, The video signal is passed through a
delay line before be ing fed 10 the VHF-modu lator
where It IS combined with the colour signa l. rms
delay line is required 10 compel' sale tor the delay
in lhe colour cod ing and modulal ion stages , The

VHF·mod ulator converts lhe signals 10 an
unused VHF-(band I) chan nel The whole crrcuu
requires apprO~ lmately SO mA at a voltage of
12,6 V.

As can be seen In Figure 22 . the colou r codi ng

..

YU 3UMV
OOJ 11

~

(I' 1'01,.

HII-, , - r , -,- r -,- - - - - - - - - - - - - - -,....:..!!.L­
"Q
.~

f ig , 22: Colou r coder.nd synchronizing logic
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ensure thatthe signals A - G and B-G are forced
to have me constant burst pulses of the required
level. The horizontal synchronizing pulses are
also used lor timing the PAl·!lipllop. Unfortuna ­
tely. they are not available during the vertical
synchronizing cycle, However. sinc e the image
generated in the digital storage posesses an
even number (320) of lines it is possible to use
the veneer synchronizing pulses tor resening
the PAL·flipflop at the beglnfllng 01each image.

The colour carrier osc illator (Fig ure 24) provides

n, i
I '"

£"r~',.,
Dl 301

I
~..
p . ,.

•,m

YU 3 UMV
00) 12

circui t ,ncludes a stage !of Shifting the DC·
voltage IeYel (P301 and TJOl). as well as three
1-' comparators (1301- 13031. F'olenhomeler
P301 allows the colour sca le to be shllted , Since
the bnghtness levels vary dur ing the day. and
espec ially~ infrared and vls,ble Images.
P301 should be provided as a potentlOmE'ler on
the lroot panel ol the system.

The integrated cec u.ts lM 3080 only provide a
moderale ga'" and provide a gradual lransler
CharaClerlstiC as shown In F igu~ 23. The
lM 3080 operat IOnal ampllhers pl'Olllde a
current, ....hlCh means that their outpulS can be
combined together in order to sum the signals .
ThiSensures that there are no problems ....,Ih DC·
vollage dfl't when connected to the TeA 520
(130S in Figure 24).

It is favorable 10 have a higher resolu tion in the
dark parts of the image born 'or IR and visible
images The divider nelwork 'or the reference
voUage is merercre not symmetrical (4,7 0 and
100).

Transistor 1302 separates the sychroniZlng
pulses flOm the composite video signa l. A mono­
flop built up uSing the nwerters of 1304 delays the
hor izontal synchroniZing poises in order to
obta in the burst-gale poises. These poises also

. 1lv

Fig . 24 : Pl'.L-<:olour c.meroscillator. PIlL-modulator, . nd VHF-modula1or
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the PAL-mod ulator 1305 with the two reference
signals The B- G rerereece signal is ob tained
uSing a phase-shift networ k The TBA 520 was
developed as a PAL-de modutator In COlour-TV
rece ivers. however. it also operates e~cellently as
a PAL·modulator. 1Icon tains two push ·pull mode­
ietcrs. !he PAL·l llpflop, and the PAL,sw ltch . The
PAL·lhpllop is a simple two-tranSistor ci rcuit that
requires two exter nal capacucrs 101 Ope l atIon.
Pin 10 01 1305 is connected IOteroaUy to one tap of
the bias-vol tage divider network . DUling the hori­
zontal synchronizing pulses. It is grounded via
0304 . In order to suppress the colour Signal , This
sig nal is taken from pin 5. which was ollglnally
intended as G - Y out put ,Since the galOverceecr
the two modulators lor B- G and A - G. resoec­
tlvel V, are not ioenucer with respect to Ihe output
voltage at pin 5. the am plit ude 01the A- G mcdu­
raucn sign al should be lower than that of the
B- G Signal.

In a PAL·TV receiver. the gain control cune colour
signat is controlled by the burst amplitude Trns
means that tne corocr serueanon Isdehned by the
ratiO 01colour amplitude to burst amplitude In
our case. ttus ratio is determined by the 1.5 kU
resistor in ser ies with 0 305 (at pin 5 011305). as
can be seen in Figur e 25 .

Although not usually used 10 such a ClrCUI!. the
S042P (1306)15 an excellent video modulator.
The cscaeicr pornon of this IOtegrated circuit
OSCilla tes in the lower VHF·range between
approximate ly 45 and 65 MHz uSing the three
external ceoecuors and the coli. The push-pull
modulator within the IC must. 01course. be en ­
balanced (trimmer P302j in order to coram an
amplitude modulation , The colour signal is
Injected via a caoecucr01only 22 pF ,n order to
suppress the Iower·lrequencv co mponents 01the
out put vollage of 1305. The VHF-output Signal at
pm 2 011306already prov ides an output level sui­
table lor leedi ng a colour TV-receiver

3.
CONSTRUCTION

The synthetic colou r module IS buolt up on a
single-coated Pc-ccare having the d ,mens ions
100 mm ~ 70 mm . The component loca tion plan
is given in Figure 26. and the board has been
deSignated YU 3 UMV 003 All resisto rs and
capaci tors are mounted hOflzon tally Atlent ion

'"""v.oeo s,gnal
(2 hr\fll

Fig . 25 : Ge.... ratlon ol lhfl colour aigna l
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Sll-- -----J

BurslGale
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PAL·FF

,,""



VHF COMMUNICATIONS 2183

o g .... N 2 2p2 1k 1.1 l k 7) 9
a g ~ <D ~~ ~ 2 P-I .= -e::r~~@

~"'..Lm1)o r-' ~ ~k2-=- =--'-S! -:r- = 2k2 "'T;

~Iif T ~ ~~ ~ 21~ ~j l ~i~2 ?
~ TJ ()=¥,!,-lP" ~. ~ g . .j ~'"-c=r- .,.. .... lD ... I .... 0 62

150 k -c=r- ~D~ .... ~....I ;,p* II'> ~08
'lOO k N 1OO~ 09

150 :f.O~ 58k 22k '
220" n ' ~O~ -=- -=- -=-221 ae--

ID - ' . ~~~oo6@ ~~ ... o 30 ~
22k -

~ ~k ~ o~-u- ~O) c~ 1g;, I g ' Ok 2k2~ ~ T1

8 ~ '" ""-11- -=-" 2 ~oooT2 220 3@ ~

o YU3 UMV o;J1;;; 0 ,? <F~' \j''r'f 0

100
Fig . 26: PC-boa rd YU3 UMV 003 of the synt hetic co lou r module

mUSI only be paid that two resistors are 10 be
mounted on the conductor side of the board
below the S042 P, and that the delay line is not
directly mounted onto the board. It is soldered
together with the required terminating resistor of
1 kO between the connection points Pt302 and
Pt307, as can be seen in the photograph of the
author 's prototype given in Figu re 27. Other ty­
pes 01 delay lines can be mounted on the inside
of the case, il required. CAUTION: These are no l
the usual 64 liS PAL-delay lines but have only
470 ns. The oscillator co il can be constructed
using a coil set. or us ing a Japaneseas-cos with a
suitable number of turns. The Pc -ooaro is
design ed to use a coil having a case of 10 mm x
10mm. The number of turns should be establish­
ed most favorably using a dipmeter, with a capa­
c itance 0' 15 pF paralle l to the coil. This value
corresponds to the resull ing capacitance 01 the
three capacitors and the internal capacitance 01
the 1306.
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It is recommended tnat the completed, and
tested module YU3UMV 003 be mounted in a
screened case, since TV-receivers are very sen­
sitive to interference caused by the digital
circuits, especially in the lower VHF·range. The
VHF-connecl lon to the TV-receiver should also
be well screened and grounded carefully in order
to ensure that no interference signals are receiv­
ed, and no ofher TV-receivers are interfered with.

3.1.
Special Components

T301: BC 213, BC415, BC 560 or similar
silicon PNP-AF-transistor

T302 , T303 ' BC237, BC413, ec sso c r ennae­
silicon NPN-AF·transistor
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f ig . 27: Photograph 01the author's prototype 01the synlhetic coloor moduleusing a tubular dal"Yline(right)

0301-0305: 1N 41480r 1N 4151 or similar
silicon switching diod e

1301-t 303' LM 3080 or CA3080, if possible
wilh suffix '"A" (lower tolerance)

1304: 4049 CMOS s-tones inverter'
buffer

1305: TBA 520 PALdemodulator
[Telefunken. etc.I

1306: S0 42p, VHF-modulator
(Siemens)

C ' PAL-colour carrier crystal
4433.619kHz, parallel
resonance with 20-30 pF load
capacitance in HC·61U or
HC·l81U

OL: t ~ 470 ns,Zo= t15 kQ -

Philip S. type OL470or Similar
type having the same values

L301: Approx. 5 turn.. of enamelled
copper wire of approx. 0.5 mm
ere. in a Japanese 10.7 MHz coil,
further details given in the text

C 301: 22 pF plastic rontnmmer
(Phili ps: green)

P 301: 10 kn tinear potentiometer
located on the front panel

P 302: 10 kQ linear Irimmer potentio-
meter, spacin g 10/5 mm

220 JlFI16 V, aluminium electrolytic ,
max. spacing 25 mm
10 JlF/16 V, tantalum electrolytic,
1.5 nF plastic toil capacitor, spacing 5 mm, at
pin20fl5
100 nF plastic foit capac itor, spacing 10 mm, at
base ofT2.
All other capaci tors: ceramic, spac ing 5 mm
All resistors: spac ing 10 mm

••ALIGNMENT

The frequency of the PAL-crystal oscillator
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shoul d be aligneo e~aetly with the aid 01 the
plas llc ten trimmer since an error of only a lew
hundreo Hz will not allow the locking-in of the
PAL.<femo<!ulator in the COlour TV-rece iver,

The PAl.<felay line in the colou r 'rweceweepro­
vides a delay of e~actly 64 JIS : il fhe line per iod 01
the digital storage does not coeespond exact ly to
64 /15. fWO supe rimposed images will appea r on
the screen of the TV-receiver ThiS is ccerec ted
easi ly by adjusting the Irequency 01 the 1 MHz
cloc k oscillator on YU 3UM V 001 to exactly
1 MHz (L 101).

The oscillators in the synlhetic colour modu le
and In the d igital storage mod ule are indepen­
dent. and are tneeetore not coherently phase­
locked, Normalty. th is fact will not cause any
problems: however, in some cases the vaooos
ccseeie bea t Irequencies Could cause visible
interlerence such as a brigh tness modulation 01
the image . In such cases. It is recommended tha t
the two oscillators should be slightly detuned
until the interlerence d isappears,

VHF CO MMUNICATIONS 2163

5.
FINAL NOTES

The described PAL-eolou r modulator converts a
blac k-and-wtnte video sign al into a synthetic
colour PAL-signal. It shou ld be possible to
com bine several video signals to a single cofoo r
s,gnal. It co uld, for instance, be possi ble lor the
video signal Irom a Visible image to delermine
the brightness, and the video sign al lrom me
associ ated IR image to determine the COlour.
However. one would require lwo perlec tly syn·
cnrcnreeo digital storages for such an
experim ent.

Fina lly. II should be mentioned that the synchro­
nizing logic circUitry 01 the synthetic colour PAL·
mod ule is exclusively designed lor use With me
video sign al of the deSCribed dig ital slorage
YU3UMV 0011002. II the synthetic COlour
module is to be used with other video Slorage
mod ules, it will probably be necessary 10 modif y
tne synchronizing circui l ry,

Colour ATV-Transmissions are no problem
for our new ATV-701 1

Specl f icatlonl:
Frequencas. cryslal-eontrolled:
Vodeo 434 ,25 MHz . Sound 439 ,75 MHz
IM·prodUCIS (3td order) : bailer than - 30 dB
Suppression 01 cec.eec. and image :
be ller than - 55 dB
Power-output. unmodulated: typ. 10 W
Delivery: ex, stock to 8 weeks (standard model)

k UWlltechnik Te" " 0 Bittan . Jatmstr. 14 · Posrtacn 80 . 0-8523 Baiersdort

The ATV-7011 is a prolesSlOnal quality ATV lIans·
miller for the 70 em band , II is only necessary to
COfU'lect a camera (monochrome or colour). ant&nl'la
and mICrophone. Ca n be operaled Irom 220 V AC Of
12 V DC. The standard unll operates according to
CCIR, but 0Ihe< standards are available on request.

The ATV·7011 ISa further development 01our reli­
able ATV·7010 With bener specilications. newer de­
s'!!n, and smaller dimenSIOns, It uses a new system
o! video-sound comblnatlon and modulation. It IS
also SUitable lor mobile cceeetce Irom 12 V DC or
for had cce-etoo on 220 V AC.
Price ••••••••_ OM 2750.00

The ATV-701t ISalso available lor broadcasllng use
between 470 MHz andSOO MHz. and a number of
such l,If'II!s are In continuouS operallOtl in AI!iea,

Tel. 09133 /855 (Tag und Nachl)
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Editors

Preliminary Experience with the Digital
Storage Module described by YU 3UMV

All d igi tal storage mod ules bu ilt up by th e
editors ope rate d without prob lems. Howe ver,
a lew modillcat lon s were mad e afterwards to
improve operation, and Ihese are now to be
described .

Firstly. however. it should be menuonec that
some of our readers have problems with tne si.
64 x-memory ICs. which were seen as strips of
missing pixels . In all cases. il was found lha t
sockets were used . It seems that me access
limes 01 the TMS 4164·15NL memories are so
nearto the perm issible limits thallhe delay in the
rc -scckers is too greal even when using expen­
sive. flal socket types. This problem was solved
by deleting the sockets . or when using memo ries
having a better access lime from other menu­
tactu rers. Up 10 now. types MCM 6665 and
04164 C-3 have been found 10 be fast enoug h for
use in sockets. If any of our readers has had
further experience. please do not hesitate 10 con ­
tact the editors.

In me component location plan lor board
YU3UMV 002 on page 22, 1212 should be a
LS 123. and not LS 153as given .

It the image is diagonal on the screen of the
moni tor. lhiS witt ind icate that the synchronization
is not locked mrc the 2400 Hz subcarrier. In the
case of some 4046 (1103). the range of trimmer
A 105 will nOI obtain the nomi nal frequency of
38 4 kHz . In such cases , a 50 kf.l potentiometer
should be used lor A 105, and one shoul d
poss ibly bridge the 10 kf.l dropper resistor.
Furthermore. a value of only 82 pF is more favor­
able tor Ihe coupling cap acito r at pin 14 of 1103
instead of the original 1000 pF. The resistor bet­
ween pins 2 and 9 01 this IC sho uld preferably be
330 kf.l rosteao of the original 100 sn .

The push-buttons designated "tasr'' and " slow"
are used for manual synchro nization. Their use
is better designated as "shift-to-right" or " shirt­
to-lett", This shi lling is made in such large jumps,

"

Addlt lo nilll ci rcui t
IOfYU3UMVOO11002
to ee.. manuel
alignment
ol the Imege

SoN
PI 121

OJ-C~122. . ,,
~~204,,,
~207

N-S

•
u

,"
'-IH

16 lfi 4

Pl'27

."I

DL6 NAD

1 ~
X ,. -

'"!1:--;;j=_l _J1N414B'"~.sv
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even when depressing the push button qu ickly.
that n is dll/ ieul! to l ind the req ui red position of
the image sector. The small circuit diagram
shows an addrucnal ctrccu and ha s been design ­
ed for this so that no modi fications must be made
to the Pc-toaer .

A divider is driven by the line clock and connects
the base 01the two pushbultons to ground via a
transistor - n is advisable 10 replace tneee push­
buttons by a switch with two sprung-make co n­
tacts and a neutral position . The designation
" links" and " rachis" is. of course. exchanged on
swi tchi ng from N/S 10SIN (Pt204 and Pt207). For
this reason, il is advisable tor the described
synchronizing moclil icalion 10 be combin ed with
the mentioned switches. This ease of operation
also resu lls in a cleaner front panel.

II the colours and colour transitions are not to

your liking. one can experiment by varying the
resistorsbetween .12Vand pin 50fthe LM3080
(1101 - 1303). Forthose readersthat with to see
the satellite image in black and while on the
colour TV receiver, it is possiblelor an addilional
switch. connectedbetweenthe collector 01T302
and ground. to short out the control signal for the
PAL flipflop. In this manner one will obtain the
monochrome image at VHF, which can be of
interest for those readers that do n01 havea video
monitor; however, the resctunon will suHer due to
the limited bandwidth of 'rw recevers.

In onecase, the contrastof the COlour imagewas
too low, because the modulator 1306 did not re­
ceive enough drive. This problem was solvedby
increasing the value 01 the coupling capacitor
between1305 and 1306 from2.2 pFto 22 pF.

DL3WR/DL6NAD

RECEIVER for 136-138 MHz
(Weather-satellite band)

The receiver described by Rudy Tellert ,
DC3NT, in 4/1979 and 1/1980 of VHF
CO MMUNICATIO NS is now available in
the form of ready-to-operate mod ules!

1. RF/IF module OC3NT 00 3:
complete with special crys tal filte r,
demodulator and fil tering . Also
inc ludes monito r am plifier and sub­
carrier out put. OM 395.00

2. Osc illator module OC3NT 004 :
Enclosed in metal case. Incl udes AFC
and scanning circuit, as well as a
3.5 MHz freque ncy shift circuit lor
METEOSAT channels 1 and 2.

OM 168.00

3. VHF COMM. 4179+ 1/80 OM 9.00

k ~berichte Tec" D. BittO' . JahnsIC 14 · Posttaeh 80 · D·8523 Baie"do"
Tel. West Germany 9133·855. For Representatives see cover page 2
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Gerd Otto, DC 6 HL

A Mini SSB-Transceiver for the 2 ill Band

Part 2

4.
CONSTRUCTION

4.1. AF/IF Board OC 6HL 011

The compon ents can be installed as shown in the
compon ent location plan (Figure 5) and sofoer­
ee into place.

It is only necessary for the tour mount ing holes
on the cor ners or the board. and possibly the
ground holes of inductances L52, l 53. and L54.
to be drilled out.

L- - - - - 7S - -

Thin wires should be soldered directly into the
connec tion points. These wires serve as connec­
tion points during the preliminary testing of the
boards, and are shortened auer installing the
board. They are used for the interconnection to
the leedthrough capacitors mounted in the
screen ing box. Inductances L51 and L55 must
be connected with the aid of a short piece of
RG·174 coaxial cable on the lower side of the
board in order to connecrtne oscillator signal to
the receive mixer.

A spacer bushing of 4 mm dia . x 4 mm should be

Fig. 5:
The AFIIF board OC6 HL 011
haSlh rough<onl~1

and III dlmen akml are
65 mm x 75 mm

93

•



e

"
"

.; to iI
,- . -7- rl1 .e-
• . --4.J ,.

DC 6HL

'"
,- "..e

VtiF COMMUNlCATIQNS ZI83

- 60 -----

Fig. e: The RF-bo.rdDC5HL010.I so hn throu gh­
eonlK1••nd I. 55 l 50 mm

5.1. Preli minary Testi ng of the
AF/IF-Board

a) Connec t the board as shown in Figu re 7.

bj connect the operating voltage and place the
transmit -receive swllch to pos ition jx .

c) Place sideband serector 10 position lSB
usv

1
r-'•.(') \

Pr

Fig. 1: The optr8'l1orl 0 ' lhe AF/IF bolI rd e." t>.
eheehd " Ihown

5.
TESTING AND ALIGNM ENT

II is now posSible tor all components wilh the ex­
ceptl()(\crme inductances and capaCitorsIn the
screening cans to be mounted into place
Specia l atlenhon must be paid when mounting
lhe miler to ensure thai il is in the correct posi­
hon. It should also not be directly touching the
board but should have a scecms 01 1mm. All ver­
tical reSISlors Should be mounted in the direction
shown in the compo nent locat ion plan. which is.
thaI the shorter connection 01the resistor is con­
nected to Ihe "hot" conductor lane. This is lollow­
ed by soldering lhe screening panels 01 the
bandpass ruter to the upper side 01 the board.
Aller this. it is possible lor lhe trimmers 10 be
installed. The ground connections should be
soldered both 10 the component and conductor
eeeor me board , The prepared inductances l04
and L05 are placed throug h the ground and COil
lap holes and soldered inlOposition. Finally. it is
only necessary for the lour l i led ceceencrs 10 be
soldered into place together with the conneclion
wires. The PC-board is ready lor lesting aller the
two wire bridges shown as dashed lines in
Figure 6 have been installed .

Thecomponenl localionson lhis 60 l 65 mm PC­
board are given in Figure 6 . The same is valid lor
lhe holes on lhis board as was mentioned tor the
AF/IF-board. II is necessary lor the mounting
holes lor the trimmers COl and C 02 to be drilled
out (3 mm dla ,), The ready-wound inductances
L07. l OB, and llO are msened so that the cold
end ol lhe COil laces towards meboard.

4.2. RF-Board DC6HL 010

soldered to each mounling hole. The PC-board is
later Illed into the case using M2 screws placed
through lhese bushings.

A lest and alignment procedure is now to be
described that requires a minimum of measuring
equipmenl . Belore carryin g out an erectecattest.
it is always advisable to carry out a car. ' ul ,
visible check lor alehanged compon ents. soIdar
shorts on the condoctor lanes, etc.

••
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Crystal 02 should commence osci llation , A
trequency counter conn ected to the voltage
d ivider indicates the cryslal lrequency, Vary
ex 01 02 unlil 9 0015 MHz is i ndical~ _

Switch to USB and align ex of Q1 unl ,l
89985 MHz is indic a ted

d) Conn ect a 1 kHz-signal of 100 rrN (peak-to­
peak) to the microphone input . A mod ulalion
envelope should be seen on the OSCilloscope
connected 10 the 9 MHz output. Th,s should
be aligned 'or max imum by aligning L52, It
Iimitmg is already occ urmg. reduce the AF­
dr ive signal.

e) Al ign the mixer for best balance With the aid
of A 51. The envelope should now pass
through zero

I) Place the transmit/ receive sWllc h to posmon
Rx, and turn up the volume control until
noise can jus! be heard Broadcast Signals
should be heard when placing one's f'nger or
a piece of wire to lhe9 MHz Input.

g) Without signal , align mmmee A 52 unhl a vol·
tage ot +9 V is present at the output tor lhe
PIN-control voltage.

5.2. Preliminary Testing of the
RF·Board DC6 HL 010

al Connect 12 10 15 V to connectio n Ptll. A sra­
bihzed voltage 01 11 to 115 V should now be
present at output Ptl0. lfttus IS r'IOt the case
due 10 the greater spread ot the zenerdiode
016. it is poSSible lor lhe rane ot the two 1 kCl
resistors to be ch anged somewhat The cue­
rent dra in should drop to zero on shor\lng
PI 10.

b) Wilh the Pr'r-comectopen , the operanna vol­
tage should be present at + UR,. and at + Uf,
when actuated .

5.3. Final Test and Alignm ent

a} Wire both boards according 10 Figure 8

b) Switch to rece ive and set the cscinator signal
10 136 MHz . A 145 MHz signal should now be

. •
'~-.
S ....to' <:;>

0 , , i
' 0 ,,

• ......;.. .. • . o,. " ..
t=Q]

....
". 'f .. .,.. .....

::::::D=:f
..., " ,

DC6 HL , .
OC6~

..
'"

,.. o... ..... C,,,tol t. t o' :,:
I

,_.. ...
e ~ f e e " " e' ,,

100 " "..

o·o l '. · " . ' _...
l

r~"
Fig . 8 : Wiring d iagram of lhe t1lnte~.....; lhe C!'pla l fille r 1110 be Hen In the cen ter.

The 10 v.meler I howI lhe Iellpoinl lor lhe ' lebl lize.d wll~: lhe circulI lor lhe ,.Ialh,. RF-CUlpo,ll
powel' lnd icllion I' ....n on lhe tighl .
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fig . 10: The se ale of a 100 uA-mete r un be calibratl'd as 5-meler.

"
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Fig . g :
The con trol voltage 01tile
PIN..(!iod es /1$ a function
ol lhe RF-lnpu l voltage

- 50 - XI -10 0
I

8 9 10•,

meter, The " zero alignmenf ' is made to the
- 120 dBm point without signal using the
external 20 HI trimmer With an input signal
of - 70 dBm, the external 50 k(l trimmer
should now be aligned to the - 70dBm point .
These two alignment steps should also be
repeated several l imes.

e) SWitch to lransmit. Feed an input voltage of
100 rrW (peak-to-peak) at 1 kHz to the micro­
phone input A milli watt-meter connected 10
the RF-Tx output should now ind icate appro­
ximately -+ 7 dBm.

If the AF-drive is reduced untilthe RF-output
level is reduced by 3 dB, and tne OSCillator
frequency tuned from 135 to 137 MHz, the
level should not drop by more than 1 dB com­
pared with the center frequency, If this is not
achi eved immediately. one wilt require a
sligh l correct ion at C01 and C 02, or L07 and
LOa on the RF-board,

f) The ripple of the crystal filter can be checked

'.-
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injected into the RF-Ax input (Pt03) . and in­
creased in level until a lone is audible in the
loudspea ker,

c) The 'ollowing should now be aligned to maxi­
mum redu c ing the RF-signal in steps :
L54 and l 53 on the AF/IF·board , L01 (wide
maximum), L03, COl , C02, L 10, L OB, and
L07 on the RF-board . This alignment should
be repeated aga in and again until no further
improvement is possib le.

dJ For alignment of the PIN-control threshold ,
co nnect a signal generator with an ou tput 01
1 IN to the RF·Rx input (Pt 03), Adjust A 52
on the AFIlF-board so that a PIN~ontrol vol­
tage or 7 V results. (Figure 9). II a signal
generator is not available. R 52 Should be
adjusted without signal so that the PIN­
control voltage Just starts to fait from the
maximum value (approx. 9,5 V).

A 100 !lA-meter is used as s .merer A scale
as shown in Figure 10 should be used for this
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85
122.5

130
140

l
Fig . 11: Requ ired holl!s in the metal case. A 28 mm high IJCreening pane l is placed betWl!'t!n th'" co nn ectio ns 01

the crys tal Ii Iter and la also provided w ith a hole tor a teedthrough capac itor appr ox. \I mm below the
upper edge (as is also the case tor Ihe othe r leedthroughs).

by varying the AF-conlrol trequency. II it is
more Ihan 2 dB, the following should be
made assuming Ihal no swept-trequeecy
generator is available :
Vary the AF-'requency until a level minimum
is obtained , Attempt now to Increase the level
as much as possible by adjusting L01 (RF­
board). or alter ing the capacitor between
PtOI and Pt02. or between Pt54 and Pt55
(AF/IF-board).
I! the ripple is then checked as described
above. one will usually have determined an
improvement,

g) Short-circui t the microphone inpu t and align
R51 'or maximum earner suppression
(check With the aid ct a 2 m receiver). A
carrier suppression 0' at least 60 dB should

be achieved. I! this is not coss.ble , exchange
151 or change the ratio between the two
10 pF capacitors. It must then be followed by
align ing L52 tor maximum .

~m(f ~n I ,.
- . . -.-
Ift~~f

,
t,.

--. -
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••INSTALLATION AND CONNECTION
7.
MEASURED VALUES

The PC-board module should only be installed
inlo the screening box alt ter all the lest and align­
ment work described in 5. has been carried out .
The requir ed holes are shown in Figure 11 Since
the 144 MHz circuits willbe slig htly cenmed . the
alignment given in oj 01 section 5.3. should be
repea led after installation .

Figu re 12 shows the photograph 01 the co m­
ple ted transceiver,

The author and DC0Z$ constructed a prototype
from the original PC·boards and kits evauebre
Irom the publishers. The measured values of
both prototypes were determined in del ail by the
author; the resulting values ere to be given In the
follo wing table The values al tha second proto­
type are given in parenthesis .

7.1. General Specifications

Ove rall current drain (receive)

Stabi lized operating voltage

Mmimum unstabi lized opera ll ng voltage

Over all cur rent dra in (transmit )

12.1 V

11.6V (114 V)

'OmA (82mA)

97mA (90mA)

0_125 jN j0 09 pV)

51 dB (48dB)

'dB (46dB)

" >dB j69 dB)

.. dB (62dB)

+5dBm (+4 dBm)

48dB (47dB)

te ms (2 ms)

2', (2 s)

... """ (820 mW)

99

variatiOn of the AF-1eYe1 on
altering the RF-I/Oltage from
1 pV 10 100 rrN:

(into B ru

Irom - 40dBm lo - 110dBm:

I rom -llO dBm to 4OdBm:

Reference level 1pV. coneo mxec.
interference signal 127 MH z:

I t " f,n + 1 kHz: U, .. 10rrN
12 .. f,n + 1.4 kHz: U2 • 10 rrN
(evaluated With AF-analyzer )

RF-voltage lor 10dB(S + N)JN-

I , .. I", + 100 kHz; U, .. 10 rrN
12 .. l ,n + 200 kHz ; U2 .. 10 rrN
Correspon ding intercept point:

AF-output power for
3% tnstornon:

Sensitivity:

7.2. Receiver Specifications

Intermodulahon rejection:

Image selectiviry:

Con trol slope :

Con trol l ime const ants : level Jump:

level jum p :

lntermodutanon reject ion
in passband :

Noise ratiOat U,n .. 1 rrN:
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I t ,. 1 kHz; 12 ,. 1.4 kHz 35 dB (30 dB)
U, ,. U2adjusted so tha t P, + P2 .. 1 mW

7.3. Meas ured Values of the Transmitt er

(65d B)
(70 dB)

(69 dB)

(31 dB)

67dB
74 dB

5mW

l00mV
(peak·ta-peak)

zcoa

32d B

65dB

bOl of 74x 37 x 30 mm. A 1 W linear amplifier Is
also be ing designed . However, the author and
the editors request that no technica l Inte r­
mation is requested until publication.

(into 50 n)

(allull dr ive to 5 mW):

(126- 126 MHz)'

lor drive to nominal output power:

(al full drive) :

(at full drive to 5 mW):
between 135 and 137 MHz:
a19 MHz l( 16 z 144 MHz:

Intermodulation rejection :

Spur ious rejection

AF·input voltage

Output power

Car rier suppression

This completes the de scription 01 the min i.
saa-t renscewer, At pre sent, the author is
de signing a VXO having a pull rang e of
approx imately JOO kHz and a spuriou s rejec­
tion 0165 dB, which can be ins tall ed in a metal

Harmonic rejection

Image rejection

New Interdigital Bandpass Filters
4-stage, sealed bandpass tllters lor
1152 MHz, 1255 MHz, 1288 MHz or 1297 MHz
centre freq uencies.

3 dB bandWidth: 12 MHz
Passband insertion loss: 1.5 dB
Attenuation at ± 24 MHz: ................• 40 dB
Attenuation at ± J3 MHz: 60 dB
Return loss: 20 dB
Dimensions (mm): •..... 140 x 70 x 26

ilJIf{t/lltechnik Terry D . Bit ten . Jahnstr. 14 . Postfach 80 · D-8523 Barerscort

Ideal for installation between first and second pre­
amplilier or in Iront of the mixer lor succeessoe01
image noise. and mtertere-ce from UHF·TV
transmitters and out-ot-band Radar Slatiofls. Also
very advisable at the output oIa frequencymulti­
prier cham, Of behind a transmit mixer. \

-- _ . ~.. -. . -. ~ ~

Price: OM 168.-

Please list required
centre frequency on
ordefing.

Tel. : West Germany 9133 1855 . Fo! represen tatives see cover page 2
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Jan-Martin Noedin g. LA 8 AK

Improved Pin-Diode Switch
for Transmit/Receive Switching

A Simple eueun is 10 be descr ib ed 10 sw ilCh
Ih e signal et Ihe ant enna connecter of a
144 MHz transceiver l uc h es the IC 202 to a
Iransmil or receive converter for Ihe UHF or
Microwave band S. Th is cncun has similar
swi tc hing fun ctions IS the PIN-diode swit­
ch ing circuit descr ibed in Edition 111982 of
VHF COMMUNICATIONS.

As can be seen in the ci rcu il diag ram. a total 01
lour PIN·d lodes type BA lB2 (or BA243. BA2B2j.
are used which all conduct in the transmu mode
The good cnerectenencs given in the table are
obtained by repl acing the previously used RF_
chokes by),/4 coaxial nnes. and the general use
01 chip capaci tors. A simple contro l ctrcun IS

used to generate the required vollage and
current values required lor SWi tching

Operation

When the Iflput " l X·PTT" IS not grounded . a
voUage 0150- tOO rrN will be avaitable at the oul·
put 01 the three-stage trans-stor CirCUIt. whIch IS
more than sulli clen ' to SWitch the PIN-d ,odes, In
tms mode. the signal at connector "RX" is led to
the «enscerve connector " TAX". The path to the
" TX" connector is blocked. II. on the other hand,
TX·PTT is grounded. the uansrstor circuit will
supply approxima tely 25 mAo whiCh means that
0 4 to 0 1 Will conduct The receive path Willnow
aneooete Signals in both e.recnon s. and the
uan scewee IS connected through to the " TX"
connector,

",
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tor s were terminated with 50 n . A power leve l 01
5 W was availabl e lor attenuation measureme nts
in the transmit path .

All measured values in the Tabl e were measured
at 144 MHz

Measured Values

The lollowing equi pment was used dUring th e
measu rements:
S ignal Gene rator WAVETEK 300 1, Field strength
Meter PREST EL MC 26, Power Meter BIRD43. as
well as several attenuators. All unused cc nnec-

From To Attenuation
Measurmg Drive mod e

connector connector I~I

AX TX 15 dB - 10 dBm PTT high

AX TAX :a 0 4 dB - 20 dBm PTI high

TAX TX 15 dB - 10 dBm PTT high

TAX TX :a 0, 4 dB - 20 dBm PTI low

TAX AX 55 dB + l OdBm PTTlew

TX AX 55 dB + 10 dBm PTT low

Ptasucbinder for 3 volumes

Which Volumes of VHF COMMUNICATIO NS are missing fr om you r library ?
As yoo know. the pubnsbers contewe to repnnt back copies of VHF COMMUNICATIONS Smce they are tull
technical articles and lillie news or advert'Slng. they comam a great deal of non·aglng mtcrrnanonthat ISjOsl as
valid today, Many 01our reaoe.s will also have lent out copes of VHFCOMMUNICATIONS and never received
them back All editions available can be obtained !rom youl representauve or from the publishers.

e~~s~m~~~c~~C~~cfNOSM~U~~~~~9~8~1 ~~ ~ , . : " , __ ., , , ,.., __ .. g~ ~.gg
VHF COMMUNICATIONS Volume t 981 OM 20 00
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VHF COMMUNICATIONS - v o urr e 1976, 1977. and 1978 each OM 16,00
VHF COMMUNICATIONS Volume 1974, 1975 .. " . each OM 14,00
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VHF COMMUNICATIONS - Individual copies 1979' 1960 each OM 450
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IndiVidual copies out of elder. ocorrcete volumes. as long as stock rests:
111970.211970.3,.'1970.211971.3/1971 each OM 3,00
111972.211972.211973. 4/1973 , , each OM 300

VHF COMMUNICATIO NS - Discount pr ice tor an y 3 volumes :
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VHF COMMUNICATIONS - Volumes 1979-1961
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Friedrich Krug, DJ3RV

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

Part VI: Construction of the Demodulator
Module OJ 3RV 003

Thi s description 01 t he demodulalor module
OJ 3FN 003 complel es th e ser ies 01 art ic les
regard ing Ihe constru ction 0' th e IF-mo du le
01 a 2 m recei ver, Due to th e wide rang e 0'
appli cations , and use 0' higfl.quality etete-c t­
the-art eempcnente. th e circuitry is rather ex·
ten slve. However, since 8ach 0' t he modules
can be used Indiv idually. th ey allow high ­
quality. reliable circuits 10 be used and also
allow roo m for one'. ow n experiments.

4,2,5.
Demodulator Modu le DJ3RV 003

Module DJ3RV 003 is provioed with a selective
ampli lier at the input . whiCh leeds three indivi­
dual demodulator circ ous for FM. AM, and
SSBICW The reqUifed demodul ator is selected
by swilching the operallng vollage. The FM de­
modul ator also genera les the con lrolllOllage for
the squelch circuit .

This Pc -boaro also has the same dimensions as
the previously oeecncee modules of the series :
74 mm x 148 mm , and can also be enclosed in a
standard metal box .

Circ uit Description

Figure 54 shows lhe cnccu d iagram 01 this
module , The operatlQtl was described in detail in
eectcoe as to 3.8.01 edmon 311982 01 VHF COM·
MUNICATIONS The selective ampll her at The
input is used 10 imprO\lEl isolation between the
outp ut 01the lIIter (XF·910) and The demodulator
inpulS to a greate r degree than was shown in
Figure 13.This is obtained by adding an additio­
nal FET P8002 , The isolation uSing a single
source-follower is 100 greal. and The 1,llercnaeac­
teretes will change too much on SWITching the
demodulators,

If only narrowband cemccurarors are to be used ,
it is possible to also decrease the IF-bandwidth
by using a narrowband fil ter XF 914 or XF 915
(see Table6) Instead 01the XF·910. In this case, it
is necessary 10 also Change L1 and the base­
IIOltaged ivider values of R 2 and R3.

The two P8002 used as unoatancec dlHerentlal
amplifiers should be pfOllided With the same
qete-soc rce IIOltage ucs. and the source resistor
A 1 should be calculated as described in Section
42 1

The switch ing 01 lhe individual demodulators is
made at the inpu l and output using SWitching,,,
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L2:

Tr l :

Tr2:

R'

The number 01 turns are valid lor the spec,al coil
set 5140500000 (old destgnahon 041-2165.
orange).
The center pms not lilt ing the spac,ng stM>u1d be
removed .
L 1: 30 uH ; 50 turns of appro~

0.2 mm eoeeenec copper wtre

10 uH; 30 turns . approx
0,2 mm enamelled copper wire

L3. L 4. L5 have me same number 0I 1urns, but
enerenr pm connections :

24 turns. appro~ 02 mm ena­
melled copper wire
6 turns, approx 0.35 mm ena­
melled copper wire
10 turn s 01 approx. 0,35 mm
era.enamelled copper wire;
2 ~ 2 turns. twisted together
from 0.35 mm dra . wire wound
on a tOroid core Siemens R6.3
K>
2 x 12 turns 01 twrsted 0.35 mm
dia wire wound on a torOidcore
Siemens A6.3 Kl

C1.C2, andC3: 20 pF plastIC loll mrnmer,
75 mmd,a (Philips : green)
see text'

Wideband ercses:
s-nce teoue-core cho kes

The cnccu d iagram of the FM-dem odulator is
[he Circuit recommended by the manufacturer or
the crystal hiler XF 909 The discrimina tor
characteristic has the greatest ncrnp-spacmq
However, all conductor lanes and holes requtred
to obtain the lower hump-spacing descnbed in
sectcn 36.2., are also provided The values 01
the requ ired components are given In Seeton 5

The control voltage generatIOn lor the SQuelch
has a greater sWitch ing hysterlS Il'Ian shown in
FlQure 30, since Il'Ie reSistor at the base 01 the
fIrs! tranSistor BC 415 C IS no longe, grounded
but connected to tne collector 01 tile second I,an­
SIStorBe 415C.

cceee that are actuated using the opera ting vol­
tage DurIng opera tIOn. it is rmportent that only
one demodulator IS switched on at any t ime

The envelope demodulator shown In Figure 31 IS
used as AM-demodulator: the ace c sIQnal IS
coupled out uSing a source IolloMlr and a
SWitch ing ecee and rs fed to the AF-output . ThiS
output coupling IS identlCallof all demodulators
Unfortunately. the AF·li tter shown In Ftgure 34
could not be accommodated on the f>C.board

A puSh·pull ml~er as g,ven In Ftgure 32 ,s used as
CW and SSB demodulator In conJuncllOn With
the BFQ.slgnat . As described in Section 3 8 , the
allenuator can be deleted at BFQ.levels of less
than 1 mW and the input dlreclly connected to
transformer Tr2,

Components

All components not spec ially destgnated In the
CircUit diagram are standard types of the g iven
values

Hesrstcrs :
Composl le carbon resistors WIth a spac,ng or
TOmm
cacecnc-e:
Ceramic capaci tors lor a spacing of 2.5 mm:
Miniature types with an intrinsic resonance Ire·
quency in excess of 20 MHz should be used
especially lor the 10 nF bypass capacitors,
Feedthrough capaci tors:
lor solder mounting. appros 2 nF.
Fixed Inductances:
AF~hokes for a spacingol 125 mm and an ,nt"n­
sic resonance Irequency in excess 01 10 104Hz.

Mou nt ing ln slruct ions

The component locatIOn plan is given in Figure
55, and Figure 56 shows a photograph 01 the
author 's prototype,

The prototype board is double-coated, but does
not possess throu gh-contaets. ThiS means that
the ground pomts or the components must be
soldered on both sides or the board at the oesiq­
naled positions.

The mechani cal work shou ld be cameo out trrst ,
accord ing to the information already given in
Section 42.1. When installing the module in a
30 mm high metal box, the spacing between the
conductor side of the board and the base plate
should amount to approximately 4,5 mm.

After this, it is poSSible lor all components to be

moun ted on the board The following sequence

>0,

2 a
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Fig . ~~: The COONIKtIOl'l. .......ed with eroun -"oulcl"~ on both"'of the PC-bHrd

DJ 'RV OO1

' 06



VHF COMMUNICATIONS 2f8.3

Fig. 56: Phot ograph ol lhe author '. pro lOI'fpe 01 demodul.tor modu le OJ 3RV 003.

has been found advisable by the autho r:

• Resistors and ceramic capacitors, not for­
gelling the designated ground points, which
must be soldered on both sides

• Plastic foil cap acitors and electrolyncs
• Inductances and trans formers

• Diodes
• Plastic tcil trimmers
• Fixed inductances

• Orystarfuter
• Transistors and ICs
• And linally the connections to the feed­

throu gh capacitors and connectors.

Preparati ons and Alignmen t

The preparations and alignment are made in
steps , Firstly align the select ive bu ffer amphtier
fOf the most favorable passband curve , This is
actueved by feed ing a swept-trequency signal of
approx imately 10 mV to the IF·inpu t (Pt30), and
+ 15 V to Pt3 1. The cu rrent at Pt31 should
amount to 70 to 80 mA. The output signal is
tapped 011 at test point MP 1 with the aid 01 a
probe.

The alignment is mad e with L 1, C1, and L2 for
minimum ripple in the passband range. The
ampli fier should then possess a ecrsoaovoltage
gain 01at least 20 between the input and MP 1.

Alt er connecting a BFO·signal, it is only neces­
sary to align the AF·amplitude at the SSBICW
demodulator. The curr ent drain 01 the SSB, or the
AM demodula tor ci rcuit amounts to approx
35 mA, and approx. 50 mA lor the FM·
demodulator.

The alignment 01 the AM-demodulator is made
with the aid of inductance L 3 in conjunction wilh
an amplilude mod ulated 9 MHz signal 01approx .
10 rrN at Pt 30 for maximum AF-amplitude at the
audio output.

The alignment 01the FM-demodulator is mad e in
two steps. Firstly, the limi ler is aligned for max i­
mum voltage at test point MP 2 by align ing L 4
and L5 in con junction with an unmodulated
9 MHz signalled to Pt 30 having an ampli tude of
approx . 0.3 mV. If lhe input signal is increased to
10 mV (+30 dB), il should be clearly l imited at
MP2; this means that the ampli tude will '101
increase proportionally with the input level. This
effect can easily be observed in conjunction with
an arnpntuce-mod uiatec signal.
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The alw;Jnrn&nl.oftheFM-phBse sh,n 1,1Ier XF 909
e made wIth C2 and C310 oblaln the mosl sym­
met rICal dISCrimInator curve a' test poont MP3
SInce the phase behavlour aI Cryslal " Iter XF 910
has an eflect on the eara-ce, ,t lS a<tvtsable 10,n­
,eel I"" SIgnal at a leYeIaI approxImately 100 rrN
lOtestpoont UP I v,a a capacllOr.wllhOul ecenec ­
ling the operatIng ¥Oltaqe 10Pt31 .

In order 10chec k the operatl()fl of t .... control vot­
tage generator tor the squelch, a 10 kO polefltlOo
melet ISconnec1ed In series with a 33 kU res'SIOf
beI_n Pt36 (6 2 V) and ground. and ,.... WIper
of me poIent l()n1eter connecled 10 Pt38
(SQuelch)

The $W'l lch ing voltage can be observed at Pt39
(squelch ga te). arK! Ihe swltchover point can be
vafled wllh 'he aid 01the pctentometer lrom 1 mY
to 10 mY input vottaqe.

4 .2 .6 .
AF·Amplifier

VHF COMMUNICATIONS 2J83

No PC-board IS aIlered tor lhe AF-ampl rftef, as
shown In Figure 35 The authol' constructed the
AF-amp"'oer together WIth the volta ge stabiliz er
on a verc board . It ISnot necessary 10screen ttllS
CircUit.

The supPly lIOItage al lhe AF-ampl,l tef is no! sta ·
blll zed It IStaken Irom an electrolytIC previous 10
the ¥Ollage stabilizer tor lhe S V supPly. AI trlls
potn t It amounts 10appro.,mately , .. V with a re­
sidual hum aI apPrO. 05 V. whICh does no! have
any adverse effect

4 .2 .7.
Interconnection of the IF-Module

The interconnection 01the individ ual mocutee to
'ar m a complete IF·mod ule is give n in Figure 57.
As can be seen in the circui t d Iagram . one vi r­
tually on ly requ ires th•••,ernal control s 10 Ope­
rate the modu les . and thes e are usua lly moun ted
on the lront panel

Fog. 57: lnte«:onnKtiorl of the modulnlO form. tornpNote ,f-c:;reurt
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PC·Board Power Supply ",w,,,
DJ3RVOQ1

DJ3RVOQ2
Notch

DJ3RV003

DJ3RV0Q4
Without sweeper

AF-amplili er

DJ7VY 002

DJ7VY0Q4

OK10F044/45

+ 15V; 120mA

+ 15 V: lOQmA
+ 15V: 100 rnA

+ 15V; 110 rnA

+ 15V; 40mA

+15V; SOmA

+15V; SOmA

+15V; SOmA

+ 5V;350mA

1.8W

15W
I SW

1 65W

06W

t 2W

1,2W

1,2W

1 75W
Tl bleS:
Power req uireme nt.

4.3.
Power Supply

II is possible to teed modules OJ3RVoolto 004
trom acommon power supply II is. of course, mo­
re e~pensive to provide a separate voltage stabi­
lizer for each module, hoNever, the heat·Slnk pro­
blems can be solved more easi ly in tms manner.

The desig n of the power supply ISbased on the
current or power requirements 01the individual
modules as are given in Table 5 The IF·mod ule
has a mea n power consumption ot 75 W In con­
junction wllh an input crrcun as eesc-eee In
Figure 1 (compnsing DJ7VY and OK 10F modu ­
les) the mean power consumption Willamounlto
more than 12 W Without noise blan ker

each individual voltage stabilizer uSing an cscr­
roscope to ensure that no cscinaucn or noise
generation is being made, If necessary, it can be
neutralized using sui table bypass capacitors.

A 50 VAtoroid-core transformer uSing twoseries­
connected windings is used (RK 509) ,A Iransfor­
mer of this calego ry is required since the large
peak currents !lowing due to lhe cceratcoer rec­
t i/ ier Will magnetize me core matenal to
saturation .

5.
MOD IFICATION S TO THE CIRCUITS

If one assumes a d issipation power In Ihe same
order for the stabi lization, it witl be seen that the
coo ling problems can only be solved when using
a favorable construction , One should nol forget
that even the best oscillator will not be stable
when il is really " baked". The amount of heat that
can be produced by 25 W.can be seen eaSily in
the case 0/ a soldering iron!

The power supply circUitry used by the author in
a VHF-receiver is given In Figu re 58. The ind ivi­
du al modules are connected to d il ferent voltage
stabilizers so thai the given dissi pation powers
result. The heal sinks should be designed accor ­
d ingly. On SWitching on, it is advisable to check

The lollowlng section is to indicate a number of
possible mocmcaucns to the Circuit . These com­
prise the reduction 01 the IF·bandwid th previous
to the demodulators, the Circui ts having a lower
hump spacing in the FM-discriminalor, as well as
the modlhcalion 01 the control time constanl in
the IF-amplifier. Hotes and connector lanes are
already provided on the PC-boards for mese
moditcancns.

The possibility 01 reducing the noise bandwidth
by using narrower -eeoe filters previous to the
demodulators was mentioned in the circuit des­
crip tions. A filter XF-914 or XF·915could be used
instead 01the lIIter XF-910(see Table 6).
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Type Appl ication Hump spacin gl Impedance

band width

XF-909 Discri minator :l: 14 kHz 6.Sk Q

XF-91D Two-pole filter :l:7,5 kHz 6 kQI/OpF

XF-914 Two-pole filter :l: 1,75kHz 1.8 kQI/l0 pF

XF-915 Two-pole filler ± 3.75 kHz 5,7 kQI/2 pF Table6,
Suitable two·pole

XF·919 Discriminator :l: 1.2 kHz 470 Q crystal lil terl

on PC-boards OJ3 AV 001, 002. and 003. the data
is given lor all boards. and not only for the demo­
dulator.

Module OJ3AV 001:
L5: 7 .uH. 25 turns of app rox. 0,2 mm ere.
enamelled copper wire. The capaci tor parallel to
L6 is to be increased to 22 pF, and the lwe base­
voltage divider resistors at T2 should be reduced
to 3.9 en . each .

When using a crystal filler XF-915. no modifica­
tions need to be made to the components. nor­
mally used together with tiller XF-910. An align­
ment is possible using the values given in the cir­
cui t diagram .

In the case of crystal li ller XF-914. the inpedance
values have been changed from the values orig i­
nall y given by the manufacturer. The nev.r impe­
dance of 1.8 kQll0 pF requ ires changes of the
component values , Since the filte r can be used

ov

. 15V/ 200 mA
OJ )RV 002

.SV / 3S0mA
OK 1 Of . on VY 00.

. 1SVI 270 mA
OJ 3 RV0l)1 . 003.00 4

• 1SV 1160 mA
cn vv 002. 00.

.14V

."o . ...

7815

1+'"
Pd.4 1o'

: 78159V .9V (2.8A)
~o"

I840 ( 2200

"'/
P . l lo'

h, (_ 27\11 I I

~
I 7815 I

47 00~=- '" "'"'"
4 7 00 ~ ~o ~ ' 0"
asv ,

7605

P .3.SIo'OJ 3 RV

0.3.

nov I

Fig. sa, Power supply wilh voltage. tabiUzerslor feeding . eomplete 2m rlICei\l8r
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Module OJ3RV 002:
The resistor between the Collector 01 T9 and the
hiler Should be reduced to 820 n . Solder a
capa citor 018 2 pF in parallel to the Input of the
hlter. No holes are provided on the Pc-coaro for
thIScapacuor It should be SOldered on me con­
doctor eeecune boar d At the output of the btter.
a resrstor 01 2 2 kU should be conn ected In
ce-enenc L 7. ThiSressior ISmocnreo In a space
between L 7 and T 12,

Module OJ3AV 003 '
L 1: 14 jJH, 35 turns 01approx . 0,2 mm dia. ena-

melled copper Wire
C t : 40pF prasnc rOil trimmer
L 2: 14jJH, otherwise as L 1
A 2: 68Hl
A 3 2.7Hl
The gain ctme selective butler ampli f ier is mus
reduced by app roK,malel y 3 dB.

The FM-demodulator operates as a phase shifter
USing a crystattnter: lypes XF·909 and XF·919 are
sutabte .

The CIrCUIt d iagram given in Figure 54 shows me
circ uit recommended by the manufacturer lor the
Dual XF-909 In macase ct hiler XF-919, the value
01 Ihe resistor between L5 and C2 should be

changed from 68 kQ to 470 Q In this case, Ihe
discr im inator has a hump spacing 012 kHz.

In the cirCUit given in Figure 26 (VHF COMMUNI­
CATIONS 14. Ed , 311982), the hlter is driven at
high impedance via an LC·link from the 22 jJH·
inductanc e and 40 pF plastic toil trimmer. This
allows even lower hump spacings to be obtained ,
as can be seen in Figures 27 to 29 This ci rcuit
can be built up on the Pc-eoarc by shilling the
22 jJH inductance by one hole spac ing , The
68 kn resistor is then dele ted,

The control time constant IS determined by CT
an<!ATand the con trol-up behav iour is very I1On­
linear, operaflng accord ing 10 an expotent lal
function , A hnear behaviour is shown by the cir­
cuit given in Fig ure 59 A charge resistor RTl is
connected to + 15 V, and the Ilmllrng of the
max imum control voltage is prOVided by the
5chollky diode , aetcre commencing cceretoo.
(see Sect ion 4,2,2.) (VHF COMMUN ICATIONS

OJ 3RV

~
,",T 1,2
lfr1 ~~ 1

(13 0)11 Rr
100.

""
P3

u'"
Fig , 59,
Modilil!'dcontrol Ii.". con.l. nlt (DJ 3 RV 0021

1183), the wiper 01P3 should be fed to a voltage 01
+52 V A further versIOn01the control behaviour
is given by SWitChing Cr to Cr l and Cr2. The
control-up is made rapidly alt er short signals,
e.g . interference srgnals. acco rding 10 l ime con­
stan t t - Cl l x R12, since only Cl l will be
discharged in the case 01 short signals. In the
case 01signals haVing a longer duratIOn, CT2 will
also be discharged With the tme con slant Cl2 x
A12_The coraror-up is then made slowly with the
umecon stant (Cl l + C12) x Rr l

The time constants can also be varied by swit­
ching the capaci tors. for example, as shown wi th
Cr3

Modifications on the board are mat the SChottky
d iode and Arl are mounted between T 14 and
T 12inSlead ol Ar.

In order lo obtain a less linear behaviour, Ar1 can
also be connected to +68 V ins tead 01 + 15 V.
These poSSlblhlies allow the adJuSlmenl of any
individually required control behaviou r.

The 80 MHz circuil men tioned In P8rtl 01th Is
series 01 art ic les Is still under development.
Th is w ill allow th e construction of • rece iver
lor the frequency rang e 01 100 kHz 10 allea st
30 MHz havin g cha r.cterl sllcs simil ar to those
of measuring equ ipme nt .
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Erwin Schaefer, DL 3 e«

A Strip line GaAs-FET Preamplifier
and Mixer for the 10 GHz Band complete
with IF-Preamplifier, Image Frequency
Filter, and Power Supply.

Part 2

4.
10 GHz PREAMPLIFIER
IN STRIPLINE TECHNOL OGY

4.1.
Circui t Diagram and layout

The Circuit dlagram;s given In Figure 14 The 101­
lOWing components were used

The ampllher ISnneqrareo With the ml~er as des­
cribe<! In Section 1.R 2 is deSlgmxt lO leak sta uc
charges to ground when no power supply IScon-

All non-deslgn aled lines have Z • 50 ' I

C 1.C2 lsolalln g capaCitors made nom cello­
tape and cop per 1011(see te~ t)

C3 680 pF - 1nF ceraml cdlSkcapaCltor
(unc ritic al)

C 4. C 4' : ;.f8·li ne ceoec.tance. Z • 86 U
C 5 - Cg Prin ted bypass capac-tors
C 10. C 11 ApprOll. 150 pF chip ceoecnors

The 10llOWlng ISto report on expenm sots wllh the
new Siemens GaAs·FET type CFY 11. whose
norse I lgu re amou nts 10 a pptoxtrnately 3 dB In

the 10 GHz band . togeth er with ga in value s in the
order 01 approxirnatelv 5 to 6 dB Some essts­
lance was taken from (11 The construction is
made uSing low-toss. ccccte -ccaree PTFE PC·
board mater ial RTldurold 5870 The dimensions
are selected so thaI a simpleconstruchon can be
made uSing the common wavegUide WA 90
(R 100) The deSign allows also the use ot 50 Q

lines such as AG 141 semHlgld cable

Two d,l lelent con structions are to be realized and
exarmned With the measuring eqo.pment avai­
lable

al An ampli her With Integrated hybrid rruxer and
IF·ampli ller,

tI) Ampl+fler With suoseco em Image t-equencv
hlter, muer, and IF·preampli her

112

T
0 1. 02
t t

L2
RFCl

CFY 11 (Siemens)
BAT 14-074,or -084, or -094(Siemens)
Prin ted ;.I4·translormal lon li nk.
Z . 61 U
Printed 5 ji8·lIne. Z • 70 U
Prin ted ;/4-choke. Z .. 120c
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nected. C10 and c u are chip capaci tors, and
are designed to suppress RF·interlerence (HF,
VHF, UHF),

The RTlduroid Pc-coarc shown In Figure 15 is
55 mm x 25 mm.lf the amplifier is to be used on
Its own, it is possi ble for the mixer to be deleted
after the dashed line. so that the amplifier is then
only 30 mm long

4.2 .
Con struction Details for the
Amplifier Board

The GaAs-FET used does not have any crotec­
lion diodes , which is usual for active components

Fig . 14 :
10 GHzllmplllle r equlp~
with GlIA,,-FET CFY 11

lor the highest frequency range, For this reason ,
ext-erne care should be taken when working with
such components. The highest riSk is present
during unpacking the transistor and soldering it
into place ,

It is very advisable to prepare a grounded work
surface. It is usually suffic ient to use a copper­
coated board. which is grounded, and connected
to the ground 01the soldering iron . The transistor
should be only held with the tweezers at the
source connect ion. In order to avoid electrostatic
charge, it is advisable to ground oneself to the
board before touching the transistor, The rest of
the board should already be completed so tnet
the soroennq-m of the nanstsror is the last opera­
tion. One should ensure that the protective
resistor A2, and P 1 are already connected. and
are making good contact.

Fig . 15:
RTlduroid board lor lhe
10 GHzlmpUllerlmi xer
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The safest way is to solde r the transistor into
place with the soloe nnq iron just switched ott.
The author uses a "Weller Magnastat" solderin g
iron and has not had any dif!icu lties upt ll now:
however, this was not the case when USing solde­
ring irons. which are directly operated from the
power li ne.

The conductor lanes should ce t inned slightly
beforehand . and during the soldering process
one Should allow the solder 10 !low up to the
ceramic case Ccrophcmum tnat has been d is­
solved in sprnt should be used as tlu x. All er car­
rying outme soldering process. remove lhe rest­
dualftux wil h lhe aid 01spin t. 0 1cours e, tne PC­
board should be through-contacted with the aid
01thin loil at the posi t ions mar ked " X". or con­
tacted around me edge 01 lhe board Special
atte ntion must be paid 10 the tnrcuc n-contecnnq
0'the source.

The lollow ing should be noled regarding co n­
struction of the mixer : The mixer d iodes should
be solde red into place in a plate or cardboard
box. since they are so small that it is virtually im­
possible to l ind them if they Should drop onto the
Ilocr! This cautionary measure saved a lot 01the
author's erooest

4.3 .
Determining th e Construction al Values

Base materia l: RTlduroid 5870
E, .. 2.35
d .. O.79mm

Tran sistor: CFY 11 (Siemens)

Selected operatin g po int: los " 10 rnA
Vos " 3 V

The associated s-ceremeters 'or 10 GHz are:
5 11 .. 0.6 + 110"
5n .. 0.36 - 102"

The consideration 01 5 '2 and 52' wou ld lead to
too com plicated calculations and would also pre­
require that the board was realized with very high
accuracy according to me carcutateo values The

"'
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prototype drawings 01 the author were prepared
in a scale 01 1:1 on transparent 'oil, which means
that the best accuracy is in the order 01 :t o.2 mm .

The series impedances are now determined ac­
cording 10 (6) :

ZES '" l B.7 + j32.2 U
ZAS " 34 - j 27.5Q

We refer to the parallel impedances when con­
sidering the match ing circ ui ts. These are as '01­
lows acco rding to (6):

ZEP " 74 Q ll j 43Q
ZAp " 56Q II - j 695 l1

4.3.1.
Match ing th e Amplifier Input
re z., = 50 0

The real co mpo nenl is match ed with the aid 0'a
series N4-l ine whose impedance is'

le " ~I ZE XZEP " .' 50 Q x 74 U .. 61 Q

This line is designated as L 1 in the circuit dia­
gram.

The dimensions 0' L1 are :

Con ductor lane lenglh: .. ).a14 x Vp
.. 5.1 mm

with: .10 .. 2'91 mm
Vp .. 0.7

where Vp .. 111 ' Eeft and Eeft can be calculated as
toncw s accord ing to an equat ion given in (7) :

with: w z conductor lane width
h = thickness0'dielectric

According iotn e li ne equations (5), the amount 01
the input impedance X corresponds to the impe­
dance Z ott ne line 'or a line length 01U8.

II is thus IXl ,. Z, and is,0'course. valid also 'or

IXI = liB + n x i./2
with: n .. O. 1.2. .

An open i.lB-line will have a capac itive reactive
input impedance : a short-circu ited line. on the
other hand , will possess an inductive one. The
amount cor respon ds to Ihe impedance Z o! the
li ne. It is thus - Wi thin the range ot possmte con­
ductor lane widths - feasible to use other
sc -ooaro material such as epoxy-glass trber or
PTFE. and to term inductances and caoacnan-
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ces with them .On lheother hand . the use of con­
cemeated co mponents ISno longer possible due
10 the wave propagalion smce lhelr crmereicns
cannot be neglecled with rescecnc wavelength ,
INearly all eepacuces do not -ec-eseracapaci­
tances et t-equeeoes lfl excess 01 2 to 3 GHz ,
due to me« htgh IndUC"vlty'j

The inductIve reactive compone nt at fhe Input of
the tranSlSlor of 43 U can be compen sated lor
with an open line 01US. havtng an Impedance of
Zt. • 43 U .

For reasons of balance. the bne of Z • 43 Q IS
formed by two parallel~nnected enes of twICe
the Imped ance '

2xZt. .86 0

The conductor lane wid th is 085 mm . and the
length is I _ 26 mm atter laking lhe veloc ity lac­
tor into conSlde rallon ,These conductor lanes are
destgnated C 4 and C4' lflthe Clrcu,t d iagram.

4.3.2 .
Output Match ing

It ISassumed fhat a load of 50 0 's present al the
output.

The real component of lhe Iransistor output
impedance is 56 0 , and therefore Virtually
corresponds to lhe load impedance Thelow roe­
malch is acceptable. and no matching circuit is
usee
It is only necessary to compensate lor the caoa­
citive component of the oulpul impedance. A
short-CIrcui ted AlB-·line is suilable for th is. As has
been seen, lhe ,liS-li ne is very short . which
ma kes it extremely dlllicult to make oeuoee
short-circuits , Furthermore, one requires align­
ment ccssiontnee. and v ee should be ted in
wil houl add itio nal components. At! thes e de­
mands must be laken mto conSideration dur ing
co nstruction .

As previo usl y mentioned, the imped ance rete­
tionstnps are not changed if lhe line length is in­
creased by a multiple of Al2, II is therelore poss i­
ble tor the line to be 5f8 .l long and the short­
circuit 10 be made at the end of a line using a low·
imped ance U4-choke having a Iow-impedance Z

(5 10 10U) . Due 10ns surlace area, It is also ertec ­
live as a capacitance (C 7 in the circUit d iagram).
For lh is reason . the following is valid :

line lengthl_ 2.6 x 5(518 .l!) _ 13 mm. whiCh is
designaled L2 in [he circuit diagram.

The conductor lane Width IS t mm for the reque­
ed lmpedanceolZt. - 70 0 ,

4.3.3.
Blocking Capacit ors C 1 and C2

These capacllors are necessary 10ens-ure (hal
the operating voltages of the transiSlOt are no!
short-Circuited by the external coooectees. bul
should no! block the operat ing frequency. Disk
capacitors or chip capacItors of conventIOnal
cooetroctoe are no! S-Ullable. Special capacitors
have been available lor some l ime now, but they
are very expensive at low quantllleS. Forthis rea­
500. blocking capacItors are to be hon'Ie-made
types:

The conductor lane is d isconnected al input and
output and (he cut width should amount to
eppeox. 0.21005 mm . A piece 01' metalloil corre­
spond ing to the Widlh of fhe conductor lane is
now soldered 10ooe side 01 the cut conductor
lane. and spaced approJumately 3 mm over the
other side A piece 01 ceuotape (E, .. 10. d ..
0.1 mm) is used as dielectric (or similar insulatin g
Ioil). and the conftguratlOfl is lixed With nail var­
nish . The author has also used nail varnish With
success as dielect ric for such cececuances.
Allow enough time to dry . and then chec k for any
srortcncun.
The following is valid for the ceceeneoce:

C 0.086 x E, xFlcm2
pF • crcm

this results in E, • 10 d . 001 mm
F _ 0.06 cm 2(2 x 3 mmJ

C "5pF " 30110GHz

This value is com pletely sufficient for co upling.

U a probe is used al the input and output. a
bloc king capacitor will . of course. not be
required ,

",
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f ig. t6: Component loeations on boardOL 3ER 003

4.3.4.
AFC 1 and 50 n Lines

AFC 1 is a ;J4 choke with an impedance Zl
120 n.
line length: I .. 52 mm
Line width: w '" 0,3 mm

Ampl iher input and output. as well as mi~er and
oscillator input are designed for a real Impe­
dance of Z .. 50 n . Conductor lane width w ..
23 mm .

Figure 16 shows a drawing in a scale 012:1 with
the ca lculated conductor lane d imensions

4.4.
Connecting the Am pl ifier

A voltage of uce = • 3 V is set for the ooerannq
voltage, The voltage inverter will then provide
appro~ imate ly - 2 8 V Firslly check, whether the
requi red currents can be supplied, One must
lake into constoerauon that the inverter must
firstly run up. which means that the transistor is

~:#;--
Fig, 17:
Alignment aida
on the 10 GHzamplilier

' 16

VHF COMMUNICATIONS 2183

SWItched on via loss l UGs " 0). The curren lloss
amounts to apptoxrmatelv 50 rnA and will not
damage the transistor. After runn ing up. the vol·
tages should amoun t to ucs ". 3 V and UGS ..
- 2 8 V under load and should not change after
being loaded by max. 30 mAor approx. 10 rnA.

The amphtrer remains disconnected during
these preliminary checks. Alter connecting
together, P 1 is now aligned so that the maximum
gate bias voltage of approximately - 2 8 V is con­
nected 10the gate, After switchIng on. the voltage
drop across A1 is measured at high impedanc e
and the curren t los ... 10 rnA is selected, A vana ­
non of the curre nt will show that the amplif ier is
oscilla ting. e.g ,when the circuit is toucnec.How­
ever. no tendency to oscillation has been not iced
with any prototypes manufactured by the author,
when constructed carefully .

Note :
Gate bias voltages in excess of - 5 V or over
. 0.5 V should be avoided . The gate-source path
will be destroyed at voltages in excess of . 0.7 V
In order to avoid the euects 01 electrostatic
charge, it is important that P1 is kept as tow·
impedance as possible ,

4.4.1.
Alignment Possibilities

In order 10 avoid too wide a ban dwidth. alignment
possibilit ies have been created to limit the band­
width to that requ ired for amateur applications,
These are given in Figure 17. This is achieved by
placing small metal plates of approximately 1,5 x
3 mm of thin metal foil onto the conductor lanes
and shi fting these in both axial directions to
Obtain the lowest noise figure . or highest gain
(virt ually identical). These possibilities are
shown in Figure 17, Not all of this will be
required,

It is advisable to Slic k the small metal plates to a
thin insulating pin and then find the best adjust·
mem. After this, the metal plate is soldered to the
determined posmon. 0 1course. it is very trnpor­
tant to avoid any snoncucons betweenconductor
lanes and ground .

The adjustment of the small metal plates is vir­
tually independent of the adjustments on the
alignment screws in the waveguide when a

-
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probe--coupllng is used On the Dlher hand ,
turther experiments can bring some Improve­
ments when carryi ng out changes on the wave­
gu ide side

01 course, one can solve matching problems
very easily wilh the aid 01 a network analyzer
However, mere is no use giving such measuring
methods when only a tew (pro'essional)
amateurs have such equipment available to
them . As can be seen In the mea suring results,
very usable results can be cote.oec even WIth
Simple means

Results :
NOise hgure NFoS8 ... 3 dB
Local OSCillator svcoression v 30 dB
Wllh IF _ 144 MHz

NF
'F

_ 1.5dB

PO&c - 3 mW al10.368 GHz
',n .. 10224 GHz

It was nOIpossible 'or the author 10 carry out the
gain measurement. However. It can be assumed
10 be in the order 0 ' 5 10 6 dB according to the
soectncatoos 0'the nansrsrors and the results ot
the exper iments

4,5.
Measuring Result s 01th e Inlegraled
Amplifier/Mixer

4.6,
Measuring Resulls of the Amplif ier with
Image-Frequ ency Filler in trent
01th e Mi ller

The Inlegrated amph"er/m,xer only Improves the
norse "gure shghtly over the already good mixer
cnaracte-tsucs. An improvement is only poesune
by adding an image-freQuency tll ter between
amphfler and mixer (2). The advan tages are,
however, in the suppression 0' Ihe osci llator ire­
quencv and in the reducti on 0 1the ettec t 01sensr­
tivity nuctuanons 01 the mixer, e.g due to too low
an OSCillator power.

The ampliller was bui lt up accord ing to the con­
structio n details given 1M Figure 14 and 15 and
was ccmoroec with a waveguide "It er as de scrib­
ed in Section 3, Figure 11, as well as a miller pro­
vided with a probe-coupnnq in lhe waveguide, as
shown 1M Section 1, Figure 6 The measur ing
system remained unchanged . The norse 'igure
improved, as was to be ellpetted :

NFSS8 .. 3.5 dB

~--

IF~mpI"'"

/' ............ _li~ROO3

cr

ILO

PTFE-oos.o
21""" .3<10&

I p' lO..-- - - - - - - ~ - - - - - - - - ....,

"

~

~ I

1----,..... :
'-- -- ---- -- --- _.-----'

f ig . 18:
The .mplil_~ power ....pp1y oo.n:t,
e.n t>.- IfIOI.Jnled onto lhe _gulcle
in Ill!' manMl', wh ich .1.0 aoI'\OHI
!he probe c:oupllng

"'



The suppression 01the loc al oscillator frequen cy
remained unchanged .

The gain of the amplifie r on its own was rneasur­
eo to be app roximately 5 to 6 dB as prev iously
est imated.

4.6.1.
Con structional Notes

The boa rd shown in Figure 15 has now bee n
shortened to 38 mm.The rest 01the hybr id mixer,
but not the printed capaci tances, are removed up
to the bend in the line, approximately 5 mm
behind the blocking capa c itor cut. 01 course,
one can remove the non-req uired conductor
lanes before etch ing , using a clean ing tnno: or
one can etch it tw ice after covering the upper and
lower side correspondingly.

4.7.
Instr uct ions tor Mounting
onto the Waveguide

4 .7.1.
Integrated Amplif ier/Mi xer

VHF COMMUNICATIONS 2/83

The installation is made simil ar 10 Figu re 6, and is
shown in Figure s 18 and 19,

The amplifie r is mounted onto the waveguid e
with the aid of a 0,8 mm th ick bras s mounting
plate . The th read ing lor the mo unting (M 1.4) is
cu t into the waveg uide. Attention should only be
pa id tnanne screws do not prot rude into the cen­
ter 01 the wavegu ide ; the ir protruding into the
edge 01the wavegu ide does not cause too much
interference il it is only by 1 or 2 mrn. The IF·pre­
amplifier is mounted below the mount ing plate,
and is connected directly to the mixer lowpass til­
ter via an approx imately 680 pF capaci tor. The
voltage supply is mounted on the nar row Side of
the waveguide. The osc illa tor injac f ion is made
via a coaxial cable usi ng a 50 '1 line as shown in
Figure 5,

4 .7.2 .
The Amplifier on its own

In order to construct an ind ividual ampli fier for
experiments in rece ive and transmit applica­
tions, a board DL3ER 003 was constructed
without mixer. It is screwed onto a piece of wave-

Fig. 19: Photog raph ol lhe au thor 'a prototype oflne system shown In Figure 18
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000 -~~n ~~, 0 :: - ; ,
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guide USing a mounting plate 01 0.8 mm brass
plate (Figure 20). This waveguide possesses two
panels to ensure thaI the probe pins lOt inpul and
output of me ampl if ier are suHlcienlly
decoupled . The waveguide is tong enough to
allow three matching screws. each , at the inpu t
and output of the amplili er, as well as flanges at
each end (Figure l1 ). The voltage supply is to be
found on the opposite side 01 the waveguide to
the ampli fier. Connection and alignmenl have
already been described .

5.
VOLTAGE SUPPLY I

l"
;:

- ""--.­....--.

]-

Fig. 20: Mou nt ing the amplillef with It,~
supply onto the ..-guide

tflmme, potentiometer lor adjustment should
therelore not be qreater than 2 5 kO

Fundamenlally speaking . both voltages could be
provided lrom batteries whose charge conditiOn
must men be monitored continuously. It is better

The GaAs·FET ampli fier equipped With a CFY I I
requires avollage Uos . - aves weuas evana­
ble negative gate bias voltage 01between 0 and
- 2 V lor selling me drain cwrem between lOa nd
15 mA, In order to aVOid any erecrrcsranc charge
at the gale. which could destroy the GaAs-FET, It
is important met lhe gate-source palh is at low­
impedance With respect 10 Oc -curreet . The

---~-....;..~

Fig . 2 1: PhoIOIIl, .pn of the .... thor ·. prototyP" of . 10 GHl.mp!If!e' with ~idJ input.nd outpu t eoupling ,
.. _II .. ~Il.,. ...,;l ""981'''' IIOIIage supply
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Fig . 22:
C!r<:ull 01the ICL 7660 CPA
lor generating . negall ...., voltage
from a po.ill"" Inpul vo'lage
bel_n 1.5 and 10 V
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0··.,
c· , '" LV- ~.,.
,""".... '0"

'0'"c. , , OS<

000""

C" ' .... ,

.... Do.

DL 3 ER

'or the opera ting vcnecee. howeo.-er, to be
ob tained 'rom the no rmal 12 V suppl y.

Negat ive vollages - even at low-power levels as
required lor bias voltages - coul d only be
ob tained so tar trom a positive supply vcnece
with some extent 01components and room . Th is
problem can now be solved easily using a mono­
tvtfuc C-MOS voltage conv erter such as the
ICl 7660. manutactured by INTERSIl This ci r­
c uit can be used to d rive the low-impedance
voltage divider to Obtain the required gate
voltage (8). Figure 22 shows the sim ple applic a­
tio n ci rcuit diagram and Figure 23 shows a boa rd
lor our applica t ion. The one-ott pric e 0'app roxi­
mately OM10.- 'or the IC 7660 is well worthwile.
In ord er to universally use the inverter, it was built
up as a separate mod ule on a 25 mm x 25 mm
large epo xy board . Th is is later soldered onto the
3 V voltage supp ly board using 'our solder pins
having a spacing 01appro xim ately 5 mm (Fig ure
24 ).

The lo llowing must be noted .
Al inpu t vottaqes lower lha n 3.5 V, conn eclion l V
(pin 6) of the ICl 7660 should be connected to
ground : in Ihe c ase of higher voltages. il remains
d isconn ected .

Diode O. is only requi red at input voltages in ex­
ce ss of 6.5 V. AI lower input voltages, it will not be
requ ired or it can be short-ci rcuited. The integral­
ed board allows a compact construc tion with the
CFY 11 amplifier direclly connected to the wave­
gu ide (Figure 25) . The width 01 the board there ­
fore amounts to 25 mm as lor all modules.

••
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Editors

Designation of the Microwave Bands and
Waveguide Specifications

Hewlett Packard has given us their kind perm is­
sion to reprint an Illustr ation and a tebte, which
will interest all microwave enthu siasts. The IIrsl
ill ustratiOn shows the limits and designatIOns 01
the vanccs microwave bands, and the large tab le
gives the standard speci fications 01 the rectan­
gular waveguides. In addit ion 10giving the lou r
most common designations (lEe in Europe) one
will also hnd the JAN-designa l ion s 01c hokes and
standard flange s. as well as the inner and outer

d imensions of the waveguides. thelf ccton Ire­
coerces. and their Iheo rellcalloss vatues at the
upper and lower cuto tt freq uenc ies lor the TE~

mode in dB/l00 It tor brass/aluminium (upper
row) and silver (lower row), as well as finally the
maximum continuous power level at lhe two
cutoff frequencies, Since these levels are very
high - 'or instance 250 kW at 10 GHz they
should not worry us very much ,
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Circu i t Tip

Using cl'lokes In UHF-sla ges

Since lhe gain of MlCi'OMlVe tran­
sistors increases by approxima­
tely 6 dB.OCtave on decreasing
frequency, it is advisable 10pro­
vide a low-impedance load in the
voltage lines lor lower rreouen­
des As can be seen in the circurt
diagram. a real-resistor is used in
conjunclion with a bypass capa­
citor lor lower frequencies subse­
quent 10 the UHf-.choke, These
measures can also be carried
out lor the base supply.

OJ 1 EE

s Is - (r + h,))
Ax (r+h2l

b' (b - b)
[b' + (b - b)] x l

We have heard lrom TexasInstru­
ments thaI the low-noise GaAs
dual-gate MESFET 53030 men­
renee several times in VHF
COMMUNICATIONS was only
manufactured at laboratory level.
Due to lechnical problems it was
necessary lor them to increase
the p-ee at tne end of 1982. The
publishers still have a small stock
ot these components which are
ge"ing more and more difficult 10
oblain. The actual price is
OM 3500

The same is valid for me poeer
FETs P8002, which are available
lor OM 91lO, each, lor quant ities
011-9.

L1ne-ol-5 ight Communications
VHF COMMUNICATIONS 4181,

"",,239

GaAs-FETs

A printing error in this article from
OE3 HSC led to a com pletely in­
correct result. The equaton al
the end oI lhe nrsrcolumn should
have a square-root symbol :

Also. in lhe second colum n, line
4, it should read b' (and not b)

Furthermore, anolher square­
root symbol was missing in the
equation on page 241, second
column :

HB 9 MMM

.,
""- .2

z

OJ H E22n t-I

MR F 597:
u ceo .. 20 V, Ie ma>. _ 250 mA,
IT .. 6 GHz all50 rnA,
NF .. 2B dB
a1100 mA and 5(X) MHz,
Spararreter from 0,1 10 1 GHz,
Case: ceramic case with screw
moonl (stud).

No specet amateur applica tions
have been worked oul lor these
transistors yet , h<M'eYer, the
impedances occate that types
MAF 587 and MAF 597 could be
suitable lor use in me 1296 MHz
linear ampli fier descr ibed by
OCODA in VHF COMMUNICA­
TIONS, edition ln979

Motoro ialDB 3TB

Motorola now otters a new
range 01 tran sistOfS for tran s­
mit applications in the UHF­
range. They are very inte re­
sting due to their low noise,
high-l inearity, aod high gain
Charact erist ics. The foll ow ing
preliminary specifications are
given in the data sheets:

MRF 511:
u cec .. 10V, c ma>. .. 70 rnA
IT _ 7GHzat25mA.
NF _ 1.2dB

(at 10 mA and 500 MHz).
Sparameier from 0.2 10 2 GHz.
Case: 4 connection plastic case.

MRF 587:

u ceo .. 20 V, Ie ...... - 200 rnA
fT '"' 6GHzal90rnA,
NF _2,7dB
(at 60 rnA and 500 MHz).
Sperameter between 0.1 and
1 GHz.
Case : Ceram ic case with screw
mount (stud).

BRIEFLY
SPEAKING...

New Trans isto rs for UHF­
Transmitters

124
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Onw
/ _ ,OM,

T,-- ---,

A minimum of 700 mW at
11 GHz . •.

The Impan-diode type NOS011­
5G aerereres a minimum of

700 rrW at 11 GHz. This oooe
operates at a wttage ex 85 V,
where It draws approximately
140mA, The price is in the order
of OM 150.00,
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Martin Mulder, PA 0

Components:
T NPN-Oarlington transistors

such as BO433, BO675
0 : 1 N 4007
R: WithUop " 5V: 100 n , 05W

With Uop • 15 V: 500 n.1 W

The operating \oQltage of the
intergrated circuit can be bet­

ween 5 V and 15 V. The vaJue of
the resistor R should be selected
according to the component
table.

Pin 3 is prcwided with the input
signal: At least 3.5V tor 5 V 0pe­

ration, or at least 11 V tor 15 V
operation. The operation of the
circuit can be checked with the
aid of an audio freQuency gene­
rator

Stepmotor for the DC 3 NT
FAX-machine

The fax-machine described by

DC3 NT in VHF COMMUNICA­
TIONS, edit ion 1181 can also be
operated uSing step motors.
These are more powerful, and
are more accu rate than syoc bro­

nous motors, since step motors
make more steps, lor instance,
360 .;. 1.8 • 200 per rEMlIuhon,

The SANYO integrated Circuit
PMM 8713 can be used tor dr~

'ling the step motor, They only
cost approximately OM 30.00 at
present This IC is especially de­
signed tor driving the $ANYO
step motor 103-n 5-6, which has
a step angle of 1,8'> and whose
lour coils require 2,25 V at 1.5 A.
However, sec motors manufac­
tured by Philips will also 'M)fk in
coojuncton with the aooceIC.

The circuit shown in the diagram
is required twice so that one
motor can be used lor the drum
rotaton. and the other tor the sty­

lus oenectco. This means that
the red uct ion drive is no longer
required, It is also possible to
delete the FAX motor drivers
(DC3 NT 006).
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MATERIAL PRICE LIST OF EQUIPMEN T
described in Ed iti on 2/83 01 VHF COMM UNICATIO N S

Mini SSB·Transceive r for th e 2 m band
PC-boards DC 6 HL 010 double-coated, with through contacts

-+OC6 HL01 1 as above
Parts DC 6 HL 010 4 FETs, 2 OG-MOS-FETs, 3 transistors,

-+ DC 6 HL 011 1 ring-mixer IE-500, 4 linear le s, 1 C­
MOS IC, 20 diodes, 1 SSB crystal-filter
wilh side-band crystals, 8 coils ready
wound, 3 mini chokes, 210roid cores,
silvered and insulated wire, 2 spindel
trimmers. 1 relay , 15 leed'lhrough and 65
ceram. disc. caps.. 12 tantalum electro­
Iytics, 2 round lrimmer potentiometers,
78 resistors, 4 PTFE-feedthroughs,
1 linned·metal case

Kit DC 6 HL 010 + 011, with above part s, co mplete

Art. No.

6771 )
6772
6773

6774

Ed. 1-+ 2f83

OM 49.00

OM 462.00

OM 498.00

OJ 3 AV Versatile IF-Module Editions 4/81 ; 2/82 ; 3/8 2; 4/82 ; 1183; 2f83
Pc-coare OJ 3 AV mta double-coated. drilled 6729 OM 28.-
PC,board OJ 3 AV mtb double-coa ted . drilled 6730 OM 28.-
PC·board OJ3 RV 002 double -coated, drilled 6749 OM 28.-
Pc-ooaro OJ 3 RV 003 double-coated, drilled 6746 OM 28.-
PC-board OJ 3 RV 004 double-coal ed, drill ed 6746 OM 28.-
PC·board OJ 3 RV 005 single-coat ed, drilled 6747 OM 16,-
P 8002 Power-FETs packets of 10 9069 OM 89,-
BFQ 69 UHF transisto r 9577 OM 8.50
Tinned-metal case 74 x 148 x 30 9501 OM 6.50
Toroid core R6,3Kl 9159 OM 2.00
Coil set 041 - 2165 orange 9166 OM 2,50

Monolith ic Crystal Fitt ers from KVG
for the DJ 3 RV IF·Mod ule (for instance)
XF·909 6800 OM 31.-
XF·9 10 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-9BOl 6808 OM 148.-

XFM·9B02 6809 OM 148.-
XFM-9S01 6810 OM 148.-
XFM-9S02 6811 OM 148.-
XFM·9S03 6812 OM 148.-
XFM·9S04 6813 OM 148.-
XFM-9S05 6814 OM 148,-
XFM·9S06 6815 OM 148,-
XFM-9S07 6816 OM 148,-
XFM-9S08 6817 OM 212,-
For Tech nical Data see rear cover page
of VHF COMMUNICATIONS

k 1!,Jl)@fi{berich/e Teny D. B,ean · Jahnst,. 14 . Po,"ach 80 · D-8523 Ba;" , "o"
Tel. West Germ any 9133-855. For a ecresenteuves see cover page 2
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A home-m ade automat ic no ise-f igu re measuring syste m
, . Noi " .aure. An No
Part s Notse source , melal case . 1 N COIIn&CtOl'. 1 SNC soc eer,

2 t'an. ,SIO'S , 2 (llOdes , 1 chIp ca pac,'o<, 1 (Ilse
ca p .. 2 carbon· a"ll 4 me tal 111m '"'SlOtS.
1 RF Cho ke 6750

Ed. l + 2183

OM J5 00

2. Receive con vert er
PC·boa'd DK10F034

OM 6700

OM 1300

OM 130 00
OM 150.00

Ed . 1 + 2183

OM 120 00
OM 165.00

OM 1200

OM 7500

OM 2300

OM 206 00
OM 225.00

6751 OM 10500
6752 OM 115.00

e-s OM ai sc

6754 OM 6500
6755 " M 95.00

eree OM " 00

ezeo
6761

Art No

''''

6759

6762

6757
6758

s-se

"65

RMGOJ

RMG E K.

RMGE2

RMG04

RMGOl

RMG02
RMG02

Single cc ateo. \\I,m prlnted component jocsncn

•••
J "8" "$101'5 ,1 CfYSla l " lIe< 10 7/30 . 3 COd lorme<s
...'th COte. 1 Neos 'd cool. 2 RF chok ltS, 1 fe'tI,e
bead. I meach of08a'ldO.12mm d,. es wellas
1 mm ea s llve<' plat ed "'''e . 21001 '"mmers ,
Jleed·\hrough /lnd 24 ceram. (loSe cecaeuoes.
23 '.S,sI0's , 1 N conne<:IOf. 1 metal cas.

Kit Recei ve converter , co mplele w it h . bove parts

3. Indicati on elecl ronlca/Rele renu voltage genel. lor
PC ·boa'd RMG 01 $lngle coated . " tilled . ...,ttl componenlloe. "on....

9 OpAmps, 1 temp. compensated z-e eee.
12 I",'tch".g eeees. 9 ceramoe and 2 larllal um
eepecnors. 18tl'lmmer polen t>ometeri . 44 carbon
aM 15 metal·film reSIstors

Indication elec tronlcaJRelerence voltag. gena,.to" co mplel "

P.rts

Pa"s

Double coated ,tll tll'ougll-<:onlaCl'
4 trans.store . 19 ItClllng and 2 Z..:llOOf!s. 6 FET·
OpAmps . 2 OpAmps , 2 C·MOS IC• . 19 ceram
dISC, caps .. 5 lantalum and 3 alumInium eectro­
lytle caps . 3 1011cap. , 6 I" mmer polen l>omelers,
40 carbon re"slors

Kil Control module, comp lete .... 1111 above pa,u
5, M,. e, . nd vari. ble .mplllltlf
PC-Doafd RMG OJ

SIngle coared. Cll'liled. ...." 11 componenl Iocal oon...'
5 lI anslstors. 3 Schonky·chodes, I PleclsKln
voltage r&gulator, 3 coil klls, 1 cool lormer .... ,th
eo'e, 1 I....o-hole ee re. 1 m ....i'e each: 0.12 mm
d,a , 0.3 mm dia . 0 8 mm dia silve. plated, 7 RF
Chol<es, 2Ioi'lnmme•• , 22 ce.amoe dISC Cl'lps.
2 leec:Hh rough cap. , 1 lan lalum elec!'ol cap ,
13 ' "istors. 1 crysta l eacll 66.7 MI-Il and
1072 MI-I l , I metal c.se

KII Du.1 cry stsl oscil lato" comp lel.
7. Remaining pal1s 1o, the noi se.me llurlng system
Parts RMG EI 2 eectrat-cce connectors , maie and lemale,

I potentlOllletef 5 kOll 0 turns . 2 1...."CllI09· and
2 LEOs (red), 1 toggle . ""tct\
I maIns transformer 220 Vf2 . 15 '112 A, 2 b"dge
lecllI ltlfs. 1 pc-Doard OK IOF 028. 2 electrolytoe
capl , 1000~F140 V

SIngle coaled , drIlled, ....rtll component locatoon....
t " "0 ml.er, 8 "an"$lore. 2 Z-dlOdes, I coolkIt
I m ...."e 0 ,3 mm d,am, 3 RF Chol<.l , 12 ceram ,
dISC caps" 6 tantalum and 5 alumInium electrol yt'c
caps" 4 feed·through ceps,. 1 t" mme. ccteene­
meier , 19 ,eSISlorl , I mela' case

Kll Min, and varl.bIe . mpli l ie" comple te
6 . 0 ..., crystal osc ill ator
PC-board RMG 04

Parts

Parts

'K
4. Contro l module
pc-Doard
Pa"l

Kit Aut omatic Nct se-ftqure measuring system,
all parts from 1 to 7 6767 OM 899.00

'"
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~[}=mF . .•
communIcatIons
offers ...

A System for Reception and Display of Weather-Satellite
Images using a digital scan converterlstorage module with

256 lines, 256 pixels and 64 grey levels

As a modern replacement tor the DC3NT video processor, VHF COM MUNICATIONS
is now able to offer a digital scan converter with the above mentioned features. The
2400 Hz subca rrier 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
suitable monitor. The scan converter itself consists of two PC-board modules and will
be published in editio ns 4/1982 and 1/1983. we can, however already offer these
modules since they are available since February 1983.

All these modules are available as kits, ready-to-operate aligned modules, or as com­
plete equ ipment in cabi nets. Detail s and prices see VHF COMMUNICATIONS
1/1983, cover page 3.

k ~berichfe T.,,,, 0 Binan · Jahn" , 14 · Postlae" 80 ·0-8523 Bai.'Sdort
Tel. West Germa nv 9133-855. For Representatives see cover page 2



Space and Astronomical Slides
Informative and Impressive
VHF COMMUNIC An ON S nowoffeB sets 01phan­
taste seoes made dunng the Gem,nl .Apollo, Manner.
and Voyager e usscos. as well as slides 'rom Iead,ng
observatories. These are standard size 5 em ~ 5 em
slides wnc n are tramed and annotated
Pnc es plus DM 300 10' post and packing

Sets of 5 NASA-slides OM 8.50 per set
$al 8 103 Apollo 11 Earth and Moon
&18104 ApoIloll Ma n ol lheMoon
Sel8105 ApoHo 9and 10: Moon Aehearsal
5e18106 FromCahlomialo CapCa naveral
Se181Q7 Apollo 12- MoonRevIs.led
$e18 108 Geffli nl Earlh vews
$e18109 Apollo 15 RoVIng Hadley R,lle
Sel8110 Apollo 16 lnlo lhe H.ghtands
Se t 8111 Apollo 17, last voyage to1l1emoon
Set8 112 Apollo 17 lasl Moon Walks
$e1811J Mar1l'lellQ Mercury and Venus

.

5el 8147 »Jupit er encountered " 20 slides 01VOYAGER 1 & 2 OM 35.00
, ~,.. _ 3 satelhtes 2 The g.anlpIanel 3 Jupotef. 10and E_ 4 The Aeolspot 5 r Reelspot .. oeli>ol 6 Tile
~"orIongdou<l!l 7 10_. ......,.. 0\1&1 8 Theneoqhbourt>oodor _ Aood $pOl 9 The nngs O/JUp<I 10 The aa-ansaltA ·
," 11 Amalllle~ 12 C<lIIo&lO 13''''IHCI !"~lur.. on e~lhSl0 1. EfUIlloon on 10 15 10lui disc 16 E....OPo' d os....'"
17 Eutopa arsl~n1_ 18 G~nyme<lfI dos&-llP 19 A dlSl~n1 Gany~ 20 The lovIa n s ystem

Set 8100 " Saturn enec cnt ered - . 20 VOYAGER·1 slides OM 35.00
I Salufnand6ol~."""",s 2 S~tumlforn 11 moo_ 3 5;I' ....nl"""8""o""I..s 4 Sa,,,,nlfOm 1"""",,1M 5 S~,urnand

_"'OS!rom 900 .000 ""1M 6 Satum's Red $pOI 7 Cloud DellS In oet.1I 8 o.ons "0 _1 SaMn 9 Doone dose-up 10
Rllea 11 CralOf'lotRhN 12 Tnan 13 Trtan'lIlolarhood u HugeCf~I.... on M_ 15 Otne<_oI M,mas 16 Ap­
p<08CI'WIg 1l>e""99 17 Under "'" Mg S 18 8eIow "'" nngs 19 -81'_ _ F ' '''ll 20 lapel""

Set 8148 ..VOYAGER 2 at Saturn«, 20 VOYAGER·2 sli des OM 35.00
1 VOYAGER 2 allP'Oacll ..s 2. Clouds " """'" 3 Storms " sallOflll" 4 Cyclones, spots ")(II $lf..~ms 5 Convect,V"
fegoonS 6 Almosphere dlSlurbance 7 R,"II ' & sh aOOw' 8 The -C · ""9 9 Ring d,,'all. 10 The _A_ ""II 11 Lookmg
bacl<onSalum 12 Trl~n nogl'l1!l>C1e 13 T,lan ~lmosphe"CbandS 14 lhe .F_.,ng 15. Hl'P"'oonclo5e·up 161apelus
" "....ale<l 17. E_ adul "'pIOflKI 18 The Telhyscanyon 19 The · F_ nng structur e 20. W,th,n!he E.... dM ...,.,

Sel8101 ..From Here 10 the Gal81ies.., 20 astronomical sli des OM 35.00
1 Moon ~ eastemllmb 2 Moon - NEIImI:I 3 Come!II<EYA$EI<I 4 TrapeZlum 5 _s...nfIower_ JIIane1s rynetlul801Aqua.
nus 6 NetJula ", Cassoopeoa 7 Norlh .........ocsnebula 8 s.,grnarousSlardoud 9 Spor....gala.y In Tn~f9'ItJm 10. Sp ga l
InCsnesvena,,,,, 1 I Sp ga l. In Coma g."eooc" 12 Sp. ga l ",leo 13 Edge-onap gal ."'V"go 14 Sp gal. "'Canesv~
natlCl IS Sp ga l ,n Camelop~rd~I I' 16 Sp g~1 ,n lyn . 17 $1'. gal 'n P"'ISSUS 18, U S Naval OtIse",alOry Flagsl aM
Ar 19 6·onch IranSOIl""'scope 20. 6 1"nc h r.,Jleclor

Sel 8102 " The Solar Syst em.., 20 NASA 'JPL slides OM 35.00
1 SoIarSyslem 2 Formal00noltt>ePWlets 3 TheStJn 4 Mercury 5 er"-""Venus 6 Clou<lsolVenu s 7 Earlh
8 Ful Moon 9 Mars 10 Mal'S~ Mons 11 Mars Grand Canyon 12 Mars SInuous Charw>el 13 PhotIos
14 Jupl.... ....ItlMoons 15 Jupl.... Red $pol 16 Sa lum 17 Sa lurnR"'ll' 18 Uoanusand Nepl une 19 P\uIo 2OCome!
lOeya·Sel..

Se18149 ..The Sun in action », 20 NASA 'JPL slides OM 35.00
1 Surr ",H<,~hl 2 TOIaJSoIaredlpW 3 eul....lXlfone .( Coronelfom St.!Msal"'Ole 5 Coronadose-up 6 $l:>armagne­
lOgram 7 Acttvereooons "' X·,aoatoon 8 X·,Sy lXlfona 9 . ...lXlfonalhole 10 Solar liar.. 11 AcllveSun 12 E"",bv.. pro·
...........::e 13 GarQenluan poOOI .. ....o::e 14 EfUIllr';epoomo""o::e IS Huge Solare .piosoon 16 Promonence '" aetoon 17
Sun ",acloon 18 l.lagneloc_1oops 19 Promonenced05e-up 20 Cl'womospf\efll:sp-~y

set 8144 ..Space ehv ttte«, 12lirst·flighl slides OM 24.00
1 STSI he~<I~ ~lOft 2. V...WIrom 'he lower 3. Tow....Cle~f 4 launch ptollie 5 PaylOad ba y open 6. STS oonlfol Hou­
slon 7 In Ofbol, e ar1hseen lhrough the w,noows 8 Bob C"pp"" In""".ded- 9 JoM Voung 10. Approec:hlnglouc:hdown
11 Aft....5-l 5 hours Inapace Columboa rel....ns 10 Ea rlh 12 ....StronaulS Cr1PP"'land VQUflO ..........ge aft.. r lhe ...c:cesslulmr5SlOfl
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Tel, West Germa ny 9133-855_For Representatives see cover page 2

•



OUR GREATEST now with reduced dimensions !

Case: 15 14 17

DISCRETE
Apph ·

M ON OLITHI C EQUIVALENT

CRYSTAL with impedance transformation with out impedance «ansrcen enon
FILTE R

cation
Type Termination Case Type Terrr unauo n case

XF-9 A 55 . XFM-9 A 5OO l! 30 pF 15 XFM·9S02 1,8kU I! 3 pF 13
XF-9 B 55 . XFM·9B 5OOl! 30pF 15 XFM·9S03 1 8 kU II 3 pF 14
XF·9C AM XFM·9C 5OO l! 30 pF 15 XFM·9$04 2.7 kU 11 2 pF 14
XF-9 D AM XFM·9 D 5OOl! 30 p F 15 XFM·9S01 3 ,3 kU 11 2 pF 14
XF-9 E FM XFM·9 E 1,2 kU 30pF 15 XFM·9S05 8.2kU IIOpF 14
XF-9 B 01 LS. XFM·9 BOI 5OOl! 30 pF 15 XFM·9$06 1.8kU I! 3 pF 14
XF-9 B02 US. XFM·9 B02 500l! 30 pF 15 XFM·9S07 1.8kU II 3 pF 14
XF-9B10 · 55. XFM·9Soa 1.8kU I! 3 pF 15

• New: 10-Pole SSB -filler , shape faclor 60 dB : 6 dB 1.5

Dua l (mono lithic two pole)

Matched dual pair (fou r pol e)

XF-910 ; Bandwidth 15 kHz. RT - 6 kU . Case 17

XF-920 ; Bandwidth 15 kHz. RT _ 6 kU . Case 2 x 17

L

DISCRIMIN ATOR DUALS (see VHF COMMUNICATIONS 1/ 1979. pag e 45)

fo r NBFM XF·909 Peak sepa rat ion 28 kHz
for FSK/RTTY XF·9 19 Peak sepa rat ion 2 kHz

CW·FlIter s - stili in discrete techn ology :

Type 6 dB Bandwidth Crystals Shape-Facto r Term ination Caw

XF·9 M 500 H, 4 6OdB :6dB 4.4 500U II 30 pF 2
XF·9 NB 500 H, 8 6OdB .6dB2.2 5OO11 I30pF ,
XF·9 P · 250 Hz 8 60dB 6dB22 500U 30 pI ,
• New I

KRISTALLVERARBEITUNG NECKARBISCHOFSHEIM GMBH
D~924 Neckarb ischolsh elm ' Post1ach 61 ' Te l. 07263 /6301
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