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Konrad Hupfer, DJ 1 EE

Wideband Power-Divider / Combiner
for the 2 m and 70 cm Bands

During the latest VHF meetings in Munich
and Weinheim (1985/86), transistorised VHF/
UHF amplifiers were introduced which were
capable of amplifying broadband across both
2 m and 70 cm. Most of them employed push-
pull circults which, with suitable wideband
transformers, enabled the generation of
100 W output signals in the range 144, 146,
430 - 440 MHz.

The object of this article is to describe the so-
called power-divider or power-combiner, by
means of which, two similar wideband power
stages may be connected in parallel.

For frequencies above 100 MHz the so-called
Wilkinson-dividers have been employed, to-
gether with the well-known 90°-3 dB directional
coupler, for the division or addition of RF powers.

DJ1EE

Rere 9000

—
Burs 0D

The simplest arrangement consists of two 70 )
lines with an electrical length of /4 shown in
fig. 1,(1.4).

Load Ry, = 50 (1 (e.g. power-amplifier input) is
transformed through 2, at point 1 to R,, = 100 (1.
In the same manner R ; is transformed with the
aid of Z, ;. As R,, and R,; are in parallel at point 1,
the port impedance at R, is 50 ().

The necessary de-coupling is carried out by
means of the balancing resistance R,. The de-
coupling of the two branches R, and R, is re-
Quired to prevent mutual coupling from causing
instability. Assuming, for example, that there was
an HF input at 2, this would cause a signal at 3
which had a 180° phase reversal when con-
sidering the path via Z, and Z;. The direct path
2to 3 via R, effects a 0° phase-shifted signal at 3
which results in a cancellation of the signals at
point 3. In general, the following relationships
shown in fig. 2 apply.

ZuefBL-Retiz

Fig. 1: Wilkinson power divider principle
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Fig. 2: Relationship between reflection coefficient and power at Input and outputs

*) Valid also for operation as combiner

The arrangement is, of course, reciprocal; two
similar in-phase powers fed to Pa;, Pas appear
added together at 1 (P,).

The same sort of divider/combiner is, in this
simple arrangement, narrow-band (bandwidth ca.
30 %) and only suitable for either the 2 metre or
the 70 cm band. If, however, several ./4 seg-
ments are cascaded, then larger bandwidths
become possible. For example, using seven \/4
line pairs, the bandwidth ratio fH/fL = 10! (3).

For a bandwidth of 140 - 440 MHz (THAL = 432/
144 = 3), only three )/4 wave sections are re-
quired. A computer may be employed to optimise
the performance in the ranges 140 - 150 MHz and
420 - 440 MHz as the device is not required for

the frequencies inbetween.

A wideband power-divider with a single input
and two outputs as in fig. 4 can be formed by two
single A/4 wideband transformers (fig. 3) which
have been connected together at one end.

According to (2,6) three /4 wave sections of
the appropriate impedance are sufficient to obtain
a wideband match (VSWR ~ 1.3) from 50 1 to
100 (1 in the band 140 - 440 MHz,

Carrying out the principle of fig. 1, the two single
transformers can now be connected together to
form a power-divider/combiner as In fig. 4.

Without incurring any great penalties in band-
width and matching, the simplification of fig. 5§
may be carried out.

21 21 4]

VI O - 5t
1T =700 -850
Fig. 3:

4} 11 1) Two single wideband transformers
" 'lﬁ ey 550 - 50 {} «—= 100 {1 from 3 x ./4 sections
Regt Fig. 4:
— Ravin balancing resintors Wideband Wilkinson divider

from two single wideband
Bulgt) transformers
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With the aid of a general purpose network com-
puter program, called Super Compact PC (5), the
circult can be optimised to obtain the best
malching and isolation in the two bands of
interest. 140 - 150 MH2 and 420 - 440 MHz.

It is not necessary to be a computer specialist to
use this Super Compact PC program. As a de-
monstration, tl'le‘ok'cuﬂ description (file) for the
computer is reproduced in table 1. The circult
is allocated with nodes, between which, the
Individual components (fig. §) are added.

Resistors: R1 = 100(); R2 = 150N

Stripline:  Epoxy ¢, = 5.2,
Substrate 1.6 mm thick,
Ix 1o 135 mm calculated from the
centre frequency and given 1o the
computer as a "stant value”.
HU = = (fig. 6)

The optimised values for the stripline lengths and
widths are printed in lines 2 and 3 of table 1.

e
R ZRTHH,
S

DJ1EE I I Crase

Fig. 6: Defining the stripline’s construction. Fixed
values for ¢, and substrate thickness H.
HU: Information for the computer when
constructing the stripline in the scresned
housing

Fig. 5:
Simplified (from 6 1o 5 )4
sections) wideband Wilkinson

SUPER COMPACT PC 01/03/80

*BREITBANDTEILER 145/435MMI
SFILE: HUAWTB2.CKT »

4 BLK
L P1:7130.71MM7?
1 Wi:i74,1944MM7
4 W2:71.3%529MM7
5§ wz:i72.33%8MM7?
& R1:1100
7 R2:11%0
8 TRL 1| 2 umWi P=Pi TEF
$ TRL 2 3 W=WZ P=P] TEF
TRL 2 4 WeW2 P=Pi TEF
l TRL I 5 WeWI P=P) TEF
AL TRL 4 & WeW3 P=F)1 TEF
11 RES I 4 ReR1
A4 RES 5 & R=R2
415 A1ZPOR 1| 9 &
END
47 FREQ
STEP 140MMI S40MHI ZOMHI
END
10 oUT
4 PRI A B
END
23 oPT

6

=]

F=la0MHI MS11=-23DB L7
MS3I3=-22D8 LT
ME32=-25DB LT

* F=4a40MHMI MS11=-29DB LT
ME33=-2JD8 LT
M§32=~-230P0 LT

END

22 paTa
IDNTEF: MS H=|,&4MM HUs1OMM ER=S, 2

END

Table 1
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Fig. 7:

Proposal for the layout
form of the wideband
Wilkinson divider |, w:
The lengths and strip
widths of the Indi-
vidual I/4 striplines
are glven by the
computer

1 €130 Tmm t | T

The divider/combiner can be constructed in strip-
line form according to the arrangement shown in
fig. 7, using double-sided epoxy board, 1.6 mm
substrate thickness.

Now a few words about the balancing resistors R1
and R2. These may be obtained from the US firm
KDI (Germany: Microscan) for 30 to 80 DM (!).
They are high-power resistances on a berylium
substrate and possess a very small stray capacity

SUPER COMPACT PC

(< 1 pF). In normal operation the asymmetry
(the unbalance of the parallelled amplifiers) is
mostly so small that, for amateur purposes, small
power resistors may be connected in parallel.

The results for the transfer functions MS 21/
MS 12, and the input and output reflections
MS 11/MS 22/MS 33 are given in table 2 and in
figs.Band 9.

Q1/03/80

Freg MSit Mgi12 MS13 M8l MS22 MS23 M5Z1 M832 v "ME3IZ
MMz dB a8 dB dB dB db dB dB dB

A A A 2] ] ] A “ A

140.000 =37.65% =3.01 -3.01 =3.01 =24.99 =285.55 =3.01 =-25.53 =24.99
160,000 =24,12 =3.02 ~3,02 <=3,02 =32.94 =2T7.52 =3,02 =-2J.52 ~32.94
180,000 =19,72 =J.08 =3.086 =3.08 =32,36 =20,1&6 =3,06 =20.16 =32.26
200,000 =186.,70 =3I, 10 =3,i0 =3T,10 =22.64 ~18.7F =3,10 ~18,79 =-3l.6&
2=2.000 =14,99 =3,183 =3,418 =3.19 -18.24 =-18.84 =3,13 =-i6.6849 -18.24%
240,000 =14,00 =3F,19 =3.19 =3,19 =15,66 =20,28 =3,1% =-2u,.38 -15,68
260,000 =13,4% =3.21¢ -3.21 =3.21 =14,14 =24,00 3,21 =24,00 =~14,14
280,000 =135,31 =3.22 =3.22 =3.22 =13.42 =33.38 =3,22 =33.378 ={J.44
200,000 =43.20 =3,22 =3.22 =3.22 -13.38 =-32.2% =3.22 =-32.2% =-13.38
o2, 000 =13.42 =3.21 =3,31 =3.21 =18.02 =23.849 =3,21 =233.49 =14.02
S80.000 =13.94 =3.19 =3.1% =3.,19 =159.47 =19.91 =3J,.19? =19,.91 =15.43
40,000 =14.88 ~J,15 =3J.15 =3,15 ~17.8% ~18.30 =3.,15 =18.30 ~17.8%5
J80.000 =16,49 =3.11 =3.11 =3.11 =21.94 =-18.04 =~3,11 ~18.04 =21,94
400,000 =19.31 =3J.0Né =3J.06 =J.086 =29.83 =19,17 =3J.0&4 ~1%.17 =27.83
420,000 =2%,08 =3.02 =3.02 =3.02 =32.40 =22,14 =3.02 =22.14 =32.40
440,000 =41,80 =301 =3.01 =3.01 =25.01 =28.34 =3.01 =l6.,34 -25.U1

End of table. Hit any key to continue ....

Table 2: Values of input and output reflections and the transfer resp. isolation between Individual ports
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01703780 SUPER-COMPACT PC 14:39:18 Mg
Transfer characteristic
-10 <3 port 1 — port 2 (3 dB) and
N e
20 / ) 1-3.05
T -
- : .l/‘..\ J{\\ b :
@ 1 [ [l f-3 @
“ =30 }' \ { ] ! o
2 7 |\ / 1\ 918 3
s 1 . [ |} :
-840 ] ) ! 1 A
1 J -3
1 S’
1
B+ - . -3.,2
*% 100 200 300 400 '3003 v
Free [MHz)
01703780 SUPER-COMPACT PC 14126140 Fig. 9:
Isolation between ports 2 - 3;
~-15 T -10 output reflection from port 3
e o — v
- - —\‘ 7 \‘ A - _15
=210 . ¢
: 71\ 17\ .
iy J \ J \ Ly
ﬂi‘l _-_.J '/ ‘\ JI' \‘ I.‘l i 3 0 %
- 5B T (™
o) . l ]| / \ '\ ™
o 1\ ! ‘ f ] m
- S - Ll - .
~-30 1 i } ] ]
1 I'. ,? P ,} L e
T F -35
“100 200 200 400 500
Fres [MHZ)
> o mal result is already given. The values be-
Explanation of required “Computer file tween the two question marks mean for the
1) Name of computer block diagram with nodal computer that it may alter them in the opti-

points misation process.
2) P1:Length of stripline; between 2 question  3) Width of line 1
marks (s entered the start length |, the opti-  4) Width of line 2

6
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5) Width of line 3: also here the estimated start
values are given from (2).

6) Balancing resistor R1 = 100 {} = const,

7) Balancing resistor R2 = 150 {1 = const.

8) Aline (TRL) between node 1 and 2 of width
W1, length P1 and of electrical-mechanical
construction given in the DATA lines.

12) Ditto

13) Resistor R1 = 100 (] lies between node 3
and node 4,

14) Resistor R2 = 150 (} lies between node 5
and node 6.

15) Circuit A is a 3-port with input 1 (port 1) and
outputs 5 and 6 (ports 2 and 3).

17) The calculation is effected from 140 to
440 MHz in 20 MHz steps.

20 | The result given on screen or printer is the

21 J S-parameters (dB) for circuit A.

237 The circuit A is optimised for both 140 MHz

26 [ and 440 MHz; The reflection coefficient and
isolation should be at least 25 dB.

28 } Data about the construction and material

29 ) of the stripline
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Dr. med. Hans Schiiter, DJ 7 GK

. Rear-Feed Dish Radiator with

Corrugated Horn

The most widely employed feed horns for 10 GHz
band, paraboloid antennas are the “dish radiator”
(1)(2), the dipole radiator (3), the “cap radiator”
(1) and the simplified cap radiator (4). The
common item of these arrangements Is the rear
feed undertaken by a section of R 100 (WG-16)
waveguide with a suitable reflector system which
diverts the RF energy into the mirror aperature.

With the exception of the Cassegrain systems
(which exhibit shadowing losses with relatively
small dimensioned antennas), these focuses
exhibit only a very mediocre lllumination effi-
ciency of maximum 55 %.

An Increase in the illumination efficiency may
be effected by the utilisation of a “grooved” or
“corrugated horn“ (5). The use of a rear-
mounted feed system |s not, however, usual
with this type of antenna. A little considera-
tion and a few experiments resulted In the
finalised construction described below.

The waveguide feed (R 100, WG-16) Is closed
via a 1 A diameter disc and also provided with
W2 by W20 side slots in the same manner as the
“dish radlator” suggested in (1) and (2). It is then
provided with a flange as shown in fig. 1.

The original polar diagram, which resembled that
of a dipole with reflector, is altered by the addition
of the flange so that it is a nearby wedge-shaped
reflected lllumination. The improvement In the
lllumination efficiency can amount to up to 90 %
according to (6) and (7) but here about 70 % can
be relied upon. With the aid of a detector, | have
measured a 66 % Increase in field strength at a
point only a few metres from the antenna. In open-
air tests, DL 1 VX measured a signal strength
increase of 2 to 3 dB at a distance of 20 km from
the antenna.

A tapering of the wave guide end, as mentioned
in (1) and (3), is not absolutely necessary in this
arrangement, Any slight mis-matches may
possibly be ironed-out by means of a three-screw
tuner,

The flange was made adjustable by means of two
pleces of copper tubing which telescoped into
each other so that experiments with the plane of
the horn edge flange could be carried out. Up to
now, it has resulted in the same plane as the
plate. At this point it may be mentioned that a
parabolic reflector of D = 62 cm and f/d = 0,37
(F at 23 om distance) was used.
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At the SHF meeting in Notzing/BRD, on 27th June
1987, a series of exciters were tested on the
same reflector (D = 60 cm, {/d = 0.37) at 10 GHz.
The increase in gain, on account of the fitting of
the flange to the “dish radiator”, was 2.2 dB.

This llumination was within measurements
tolerances which may be considered to be the
same as the cap radiator with tapered waveguide,
as In (1) together with a rearfeed circular wave-
guide arrangement (20 mm internal dia.) with re-
flector disc by DK 2 RV. When the flange was
fitted to the latter, an increase of gain by a further
2 dB was apparent, The “simplified” cap radla-
tor (without waveguide tapering) was clearly
inferior and gave the same results as the dish
radiator without flange.

Conclusion

The widely used "dish radiator" can, by means of
the introduced flange, be noticeably improved. If
one has the opportunity to work with circular wave
guides, the results may be even better, as a
frontal feed is not then mandatory. This will be
the starting point for further interesting experi-
ments.

DK 2 RV is warmly thanked for the avalilability of
the literature and DL 2 DO for the prompt accept-
ance of the idea and the carrying out of his own
experiments leading to similar results.

Fig. 1:
Dish radiator for 10 GHz with

corrugated horn
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. Microwave Power Transistors

The following article will review some silicon and
galllum-arsenide power devices and also take a
look at further developments.

Silicon Power Devices
Point-to point and Satellite Communication

Within the classical fields of radio communication
in tropospheric scatter, satellite etc. there are
power transistors available for the particular ap-
plication. The narrow-band communication starts
at about 700 MHz and, with FM modulation, con-
tinues on into the 3 GHz band and digital modula-
tion rates of about 34 Mbit. Typical power classes
of output transistors for this application are given

For special communication bands, these power
transistors can be internally matched at both input
and output to suit the particular band in use. In this
way, higher performance may be obtained (table
2).

The tables only show the output stage transistors
but of course, the corresponding penultimate
and pre-amplifier transistors are available well
Into the small signal range.

VHF Silicon Fleld Effect Transistors

These transistors find employment in the fre-
quency range 200 to 500 MHz on board ships, in
tropo-scatter and in ECM systems. High con-
tinuous power ratings at bandwidths of over one

in table 1. octave are required here.
Type frequency  single typ. effi- remarks

range transistor transistor clency

output pwr power

GHz w w %
MSC 88020 1 20 10 55
MSC 82010 2 10 10 35 TV, DPCS*
MSC 83005 3 5 2x5 30 DPCS, FM
MSC 4003 4 25 4x25 25 DPCS

* DPCS: digital point-to-point comms. syst.

Table 1: Silicon power transistors for use of point-to-point communications
10
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Type Freq. range output power efficiency
MHz w %

AM B0610-50 75010 960 50 50

AM 81416-20 1400 to 1600 18 45

AMB1618-20 1600 to 1800 16 45

AM B1821-18 1800 to 2100 18 40

AM B2023-16 2000 to 2300 16 40

AM B2327-15 2500 to 2700 16 24

Table 2: Internally matched transistors for broadcast radio

Type freq. range power efficlency
MHz w %

MSC 0204-150 F 225 10 400 150 50

MSC 0105-100 F 100 to 500 100 50

Table 3: Silicon FETs for the VHF range

Type freq. range output power gainat 1dB
compression point

GHz w dB

MSM 3442-10 3410 4.2 10 7

MSM 5964-10 50t0 64 10 7

MSM 6472-10 6410 7.2 10 7

MSM 7177-10 710 7.7 10 7

MSM 1112-10 10.71011.7 10 6

MSM 1213- 2 12.71013.3 2 55

MSM 1718- 1 17.71018.7 1 5

MSM 1920- 1 18.71019.7 1 5

MSM 2223- 1 22410236 1 5

Table 4: GaAs power transistors for the communication bands (intern. matched)

The field effect transistor, on account of its con-  performance class are shown in table 3
siderably higher impedance, is able to fulfil this  Naturally the necessary penultimate and pre-
requirement very adequalely (as opposed to the  amplifier transistors are also available.

bipolar transistor). Two representatives of this

n
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GaAs Power FET Transistors such as electronic beam writing and X-ray

Above 3 GHz silicon devices are out of the
running on technical grounds. GaAs comes
into its own here with its four-fold higher charge
carrier mobility.

A new family of GaAs class A, power FETs was
developed by MSC (Microwave Semiconductor
Corporation; a Siemens AG concern) after a huge
investment program. They are intended for the
future vector modulation communication system
at 4 PSK, 16 QAM, 64 QAM entailing extreme
demands on phase and amplitude linearity. In
order 1o achleve this, the transistors are driven
some 5 to 10 dB below their saturated power
condition. Data from a few power devices may be
seen in table 4. Also, the full range of penultimate
and pre-amplifier transistors are available for
all bands

These power transistors have structures of below
1 um (gate length) whilst the active zone length
can be as long as 10 mm (gate width). Fre-
quencies above 25 GHz have structures of about
0.5 um and under requiring production facilities

12

lllumination.

Conclusion

Silicon power transistors (bipolar and FET) have
consolidated their position with, above all,
higher continuous and pulse powers and together
with integrated matching make the design work
much easier.

GaAs power devices and wideband systems
open up new perspectives in respect of both
power and frequency, They are the key elements
of future system families. Today, on a world-wide
basis, 30, 80 and 90 GHz systems are under con-
sideration. Systems, whose demands that may
possibly outstrip the capabilities of GaAs and call
for the technologies of Gunn or Impatt diodes of
Indium Phosphide (InP).

Extract from: “Microwellen Leistungsbauele-
mente — Schluessel zur Nachrichtentechnik"
by Konrad Poehl,

in Siemens Components 25 (1987), edition 2
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Armin Meier, DC 7 MA

The SDA 4212 — the 4211’s Successor

Prompted by the article “The SDA 4211 — An
Interesting UHF Prescaler” (1), | approached
the manufacturers for data about it. | then
found out that this integrated circuit has now
a (better) successor: The SDA 4212 (order no.
Q67000-AB049).

Comparison of the two data sheets revealed the
following observations:

Both types are similar inasmuch that they:

« are pin-compatible

= have the same working voltage and current
consumption

= have switchable division factors of 64 : 1 and
256:1.

The differences between them are:

» The ambient maximum working temperature is
higher: 0 — B0°C for 4212 and 0 — 70°C for the
4211,

o —————— ———

S0A
LA
am

- —— -

frequency an 4212
MHz dBm mVv dBm mv
70 -26 1N -26 N
80 -27 10 -27 10
120 -30 7 -30 7
250 -3 &5 -32 55
600 -27 10 -27 10
1000 -27 10 -27 10
1100 -27 10 -22 18
1200 -21 20 =15 40
1300 -15 40 - 9 80

Maximal input voltage: 3 dBm/315 mV

Table 1: Comparison of the SDA 4211/4212
sensitivities taken from the manufac-
turer’'s data sheets

Fig. 1:
UHF prescaler using
the SDA 4212

13
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« Smaller output voltage: 0.6 Ve for 4212 and
1.0 Ve for 4211,

« Better 3rd harmonic suppression: for 4212 30
to 35 dB and for 4211 13 — 20 dB.

» Lower sensitivity at the high end of the fre-
quency range (see table 1).

The SDA 4212 was constructed In the test circult
of fig.1, the UHF prescaler being set to a division
factor of 256 : 1. It is a part of a programmable
frequency counter using MOS which | have de-
veloped to work at frequencies up to a maximum
of 20 MHz.

It was found that frequencies down to 5 MHz
could be counted with the same facility as the
highest for my requirements: 4 x 435 MHz is 1.74
GHz. These Results were obtained with both the
available examples and indicates that this pre-
scaler could be capable of yet more performance.
Unfortunately, owing to inadequate test equip-
ment, levels could not be determined.

The prescaler boards were connected directly to
the BNC input socket as shown in flg. 2.

solder board
to nut here

chassis

Flg. 2: Construction detall: Connection of input-
BNC socket to printed circult board

REFERENCES

(1) Jirmann J., DB 1 NV:
The SDA 4211 — An Interesting UHF Pre-
scaler
VHF COMMUNICATIONS Vol 18,
Ed. 2/1987, P, 109

THEME: Amateur Television (ATV)

On the theme of amateur television, there are 9 selected articles from VHF Communications in a blue

binder at the very favourable price of

DM 29,50 (including postage)
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construction of a 70 cm band, AM-ATV transmitter and a colour test-image generator together with
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Andreas Schaumburg, DF 7 ZW

Receiving METEOSAT with Yagis

This article describes the home construction
of a Yagl antenna for the 17.7 cm band. The
article is commenced with a theoretical con-
sideration of the field strength to be expected.

1.
SIGNAL-TO-NOISE MARGIN

According to ESOC, METEOSAT transmits with
an output power of 5 W. The radiated power is
200 W (+ 53 dBm) with reference to an isotropic
radiator. The path loss A, is then

Ay=032.4dB + 20logd + 20 logf
where dis in km
fisin MHz

With d = 40,000 km and { = 1700 MHz, the
Ay = 189 dB,

A 3 metre long Yagl antenna can have a gain of
19 dBm i.e. 21 dBi at 1700 MHz (1).
The received power/voltage is then

Py = Po = Ag + Gyy = 53dBm — 189.dB + 21 dBI
= — 115 dBm/50 {1 & 0.4 uV

The overall noise figure of the receiving in-
stallation is about 3 dB consisting of the following
items; 2 dB converter noise figure (2), 0.5 dB
cable attenuation ( 1 m RG-213) and an antenna
noise temperature of approx. 35 Kelvin (pointed
to cold sky). A 3 dB overall noise figure corre-
sponds, according to (3), to a noise power of
-~ 126.5 dBm at B = 30 kHz, Z = 50 0, The

received level is — 115 dBm therefore the signal-
to-noise margin is 11.5 dB.

Atthis value the FM threshold Is exceeded, for the
FM index used by METEOSAT, and therefore a
noise-free picture can be expected.

Editor's note:

The author has assumed a typical METEOSAT
radiated power which was available until May
1987. Since then (Sept. 87), it Is somewhat
smaller and can fall even lower. ESOC is obli-
gated to exceed only the “worst-case" values.
The worst-case EIRP is:

Ch. 1:48.3dBm; Ch. 2: 48.1 dBm.

Also, a value of 35 K for the antenna noise figure
is a little optimistic. At least occasionally, the
nolse temperature Is far higher.

2’
ANTENNA CALCULATIONS

The antenna was dimensioned according to the
article by DL 6 WU In (1). The wavelength is
17.7cm

d/h = 4 mm/177 mm = 0.0225
where d = director dia.
The director length was teken from fig. 2 in (1)

and to this 2/3 of the boom diameter must be
added (10 mm).

The elements spacings and the dipole were
correspondingly reduced in size (17.7 cm/23 cm)
from the 23 cm Yagl described in (1),

15
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3.
CONSTRUCTING THE ANTENNA

The overall arrangement is shown in fig. 1.
Table 1 contains all the dimensions. The 4 mm
diameter aluminium rod can be cut to size with
wire cutters and then trimmed to the exact size by
means of a file. Using a vernier gauge, an
accuracy of + 0.25 mm may be easily achieved.

The holes for the directors, given in table 1,
are marked out in line using a rule fo an accuracy
of £ 0.5 mm and driled completely through
using a 3 mm twist drill in a drill press. The holes
are then drilled from both sides with a 3.9 mm
drill. The elements can then be force-fitted -

they must sit exactly central. A little care should
be used here 10 ensure accuracy using frequent
vemier-gauge measurements. If a few elements
are a littie loose fitting, they can be gripped
tighter by centre-punching around the edge of the
drilling in order to ensure a permanent fit.

The dipole is made from flat 4 mm x 2 mm copper
stock bent into the required form. It is then fixed to
the boom by soldering it to the head of a brass
4 mm screw which has been tapped into the boom

at the appropriate position. This is shown in fig. 2.

The author soldered the balun together with the
coaxial feed cable directly to the underside of the
dipole as in figs. 3 and 4. This can, of course,
be done with the aid of an N plug and socket as in
(1).

No length of distance No length of distance

elements from elements from

reflector reflector

- 106 x 108 mm 0 25 70.5 mm 1556 mm
= Dipol 3B mm| 26 70.5 mm 1626 mm
1 82.6 mm 49 mm | 27 70.5 mm 1696 mm
2 80.8 mm 81 mm| 28 70 mm 1767 mm
3 80 mm 120 mm | 29 70 mm 1837 mm
4 79 mm 164 mm | 30 70 mm 1908 mm
5 78 mm 24 mm| N 70 mm 1978 mm
¥ 77.3 mm 267 mm | 32 70 mm 2048 mm
7 76.4 mm 323 mm| 33 69 mm 2119 mm
8 75.8 mm 381 mm| 34 69 mm 2189 mm
9 75.5 mm 442 mm | 35 69 mm 2260 mm
10 75 mm 506 mm | 36 69 mm 2330 mm
1 746 mm 572 mm | 37 69 mm 2400 mm
12 73.7 mm 640 mm | 38 68.5 mm 2471 mm
13 73.7 mm 711 mm| 39 68.5 mm 2541 mm
14 73.7 mm 781 mm | 40 68.5 mm 2612 mm
15 73.2 mm 852 mm| 41 68.5 mm 2682 mm
16 723 mm 922 mm | 42 68.5 mm 2752 mm
17 723 mm 992 mm | 43 68 mm 2823 mm
18 72.3 mm 1063 mm | 44 68 mm 2893 mm
19 72 mm 1133 mm | 45 68 mm 2064 mm
20 72 mm 1204 mm | 46 68 mm 3034 mm
21 72 mm 1274 mm | 47 68 mm 3104 mm Table 1:
22 71 mm 1344 mm | 48 68 mm 3175 mm METEOSAT-
23 71 mm 1415 mm Y”im

16
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| antenna

/,4 | PR, e
‘R bracket
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mast mounting Dlate
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Fig. 1: The 3 metre long antenna with support
bracket and cable

Finally, the boom support bracket, consisting of a
length of 15 mm x 15 mm square section alu-
minium tube, is affixed to the boom (aiso of the
same material) by means of three 24 cm x 6 cm
rods tapped at both ends. The antenna is
fastened to the top of the mast by means of the
support bracket thereby ensuring a spacing of
al least one wavelength i.e. 17.7 cm between
mast and antenna elements.

The reflector is an aluminium plate, 106 mm x
106 mm x 1 mm.,

4.
RESULTS

The author built, first of all, a 3 metre long version
of this Yagi antenna which had a gain of 19 dBd
(1). It was used with a DK 1 VA converter (2)

soider dipole

M4 brass sorew “_\. ["
! T }

1 direcior

>
teflogtor

DF7ZW

Flg. 2: Mounting the dipole element

having a 2 dB noise figure with 1 metre of RG 213
connecting cable.

The author was amazed how good, and with
what reserve, the METEOSAT signal was re-
ceived. In comparison with a 1.15 m diameter
paraboloid reflector antenna, the gain was about
2 dB lower but it served to verify the 19 dB gain
quoted above.

According to reference (1), the antenna has a
logarithmic gain decrement profile which allows
the boom to be broken at any desired length.
The author then built a second antenna in order
to determine the minimum length of antenna

DF ? zw cable tie cleats solder
/
-’!f . \\\ s
/ \ |
/ .
/ \
4 .
rj
/
/
/
/ it . Fig. 3:
/ The feed and
balancing
coax cable directors balun loop dipole teflector arrangements
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Fig. 4: The dipole feed showing the reflector

required to obtain a noise-free picture. An an-
tenna length of 1 metre results in 15.5 dBd gain
but unfortunately, slight nolse was apparent on
the picture. When the antenna length was in-
creased to 1.5 metres, and thereby 16.5 dBd
gain, the reception was as good as noise-free.

If the 1 metre long antenna had been used with a
first-class GaAs-FET pre-amplifier, then noise-
free results would also have been assumed, If at
all possible, the three metre version should be
built in order to ensure a 2.5 dB gain reserve.

One of the antennas was measured for the input
VSWR, it was 1.3 at 1710 MHz and 1.8 at 1695
MHz. Further optimization was considered to be
superfluous with these results.

The final operation was to weather-proof the
antenna coaxial cable connection with paint or
silicon. This point must not be forgotten, as an
ingress of moisture, during a heavy rain shower,
will completely ruin the reception, as the author
found to his cost!

5.
USED MATERIAL

- a 106 mm x 106 mm x 1 mm aluminium re-
flector plate

18

~ a 62 mm (screening length) balun, 50 {1 semi-
rigid cable (SR-3)

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

~ a 3.20 m boom, 15 mm x 15 mm square
section alu tube ( 2 mm thick)

~ 4 mm dia aluminium rod elements, force-
fitted in the boom

6.
REFERENCES

(1) Hoch G., DL 6 WU:

Extremely Long Yagi Antennas

VHF COMMUNICATIONS Vol. 14,

Ed. 3/1982, P. 130 - 138

Bartkowiak B., DK 1 VA!

A Low-Noise METEOSAT Converter with
GaAs-FET Preamplifier and Mixer Stage
VHF COMMUNICATIONS Vol. 17,
Ed.1/1985,P.B- 16

Lentz R, DL 3 WR:

Noise in Receive Systems

VHF COMMUNICATIONS Vol. 7,

Ed. 4/1975, P. 217 - 235

(2

—

(3




VHF COMMUNICATIONS 1/88

Dr. Eng. Jochen Jirmann, DB 1 NV

A 12 Volt to 12 Volt Converter

The title of this article appears at first sight to be
the introduction to an April Fool's joke but upon
reflection, one of the following problems may
have been experienced with your communication
equipment.

~ You are planning an extended mains-inde-
pendent use of the field-day rig and you are
looking for an optimum source of primary power,
You have come to the conclusion, that the use
of primary elements is much more advantageous
than accumulators, an alkaline-magnesium
mono-cell has a capacity of about 10 ampére-
hours (a.h.), a nickel-cadmium (nicad), of the
same physical size, only about 4 a.h. But that
is'nt the whole story, When a dry battery is
being discharged to complete exhaustion, the
terminal voltage sinks gradually to about half
Its Initial value. The re-chargeable battery, on
the other hand, has a negligible voltage decline
until at the limits of discharge, the voltage falls
catastrophically. Will your battery transceiver
work with only 6 V7. To take more battery cells is
also no solution as the equipment runs the risk
of over-voltage. What is required then, Is a low-
loss converter that, when fed with an input voltage
of 10 to 20 volt, will deliver a stable voltage of
12 volt. If the transceiver has digital circuits on
board then it would be convenient to have a 5 V

regulated voltage available, as the normal supply
method of dropping It via a series-pass transistor
is not too economical on batteries.

— Say a computer is taken along on a field-day to
be used as a log book. In order that the entire
memory content is not lostin the event of a power-
set fallure (.. who's forgotten to fill up the petrol
tank again?), the computer is connected to the
automobile battery. The required 5 volts is no
problem and the quiescent battery voltage of 12V
can supply both the disc-drives and the screen
monitor, But what happens when the molor is
started to charge the batteries and the supply
voltage to the computer equipment rises to some
14 to 15 volt complete with voltage surges?

In both instances, the solution is the employ-
ment of a converter which will work with an
input voltage of between 10 and 20 volt and
deliver an output at a constant 12 volt. The
desirable characteristics of such a converter
could be summarized as follows:
* output voltage 1: 12 to 14 V adjustable, at 3
to 5 Amps.
* outputvoltage2:5Vat2A
* Input: protected from both low and high
v
* output: short-circuit proof
19
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Fig. 1: Block diagram of the converter

1.
THE CIRCUIT CONCEPTS

From the target data, outlined above, it may be
deduced that the converter must deliver a power
of 80 W. This corresponds 1o a primary supply
current of a 6 A at the minimum input voltage of
10 V. From the literature, and e.g. (1), there are
three basic circuits to choose from: the forward
converter, the single-choke converter and the
full-wave forward converter. The half and full
bridges, used In 220 V switching power supplies,
are unsultable for low-voltage supplies as the
switching current must pass through two series
power semi-conductors and the potential dif-
ference lost across them is proportionately more
at10 Vthanat 220 V.

If the converter had been designed around a
forward converter, then relatively high currents
would have to be switched (this particularly
applies 1o the blocking converter) as power is
only delivered during up to 50 % of a period.

For this reason, the full-wave converter has to be
the chosen concepl. Since normal integrated

20

control circuits have two differential outputs
anyway, the external requirements are limited to
another power fransistor. The use of power
MOSFET's, e.g. BUZ 10, with the control chip
SG 3525 renders the use ol intermediate power
driver stages unnecessary.

One disadvantage of the push-pull converter
should not, however, go unmentioned. It pos-
sesses a relatively poor “cross-coupling®
When there are several secondary windings, a
load variation on one of them Is transmitted to
other windings in a relatively strong manner. A
blocking converter is much easier to control in
this respect.

Using the Siemens application note (2), the
mutually-coupled storage chokes of the second-
ary rectifier can be improved in order to combat
this effect. In spite of this, it was necessary to
include a series-pass linear regulator in the 5 V
output line to prevent interaction between the
two outputs ~ this was also necessary in (3). A
MOSFET was used for the series-pass element,
this reducing the PD loss to 0.2 V which repre-
sents a minimal power loss. The block diagram of
the converter is shown in fig. 1.
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2‘
THE CONVERTER CIRCUIT
DETAILS

The delailed circult diagram of the converter is
shown In fig. 2:

The power stage of the converter consists of the
transducer Tr and the two MOSFETs BUZ 10,
The input voltage is taken via a current measuring
circult and a low-pass filter to the centre-tap
of the transducer primary winding. The low-pass
filter comprises a ring-cored choke of 220 uH
and a 470 uF electrolytic and Is included to pre-
vent the contamination of the input supply line
with switching frequency impulses and also to
inhibit the introduction of pulsating DC when the

battery is being charged by the car motor
charging system.

The entire control circuitry Is encapsulated in the
SG 3525 integrated circuit with the exception of
the oscillator frequency-determining components
which are external, and connected via pins 5, 6
and 7. The osclllator is pulse-width modulated
and controls the switching MOSFETs via an
internal driver and pins 11 and 14. The 12 V out-
put voltage Is monitored at pin 1 after being
sultably attenuated by a preset potentiometer
P1 and two auxiliary resistors. Frequency com-
pensation for this is provided by an RC circuit 1o
pin 9, At pin 16, a 5 V reference voltage is avail-
able. The slow-start input is applied to pin 8 to-
gether with a low-voltage detector which blocks
the pulse-width modulator when the input supply
voltage falls below 8 V. The supply voltage to the
SG 3525 Is taken via an LED (which also serves
as an “on" indicator) having a PD across it of

1
5 1528

w02
100y LED ret W

Fig. 2: Converter circult schematic
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2 V. The "low-voltage" threshold is thereby fixed
at a 10 volt supply battery potential.

If pin B Is earthed via the switching transistor T4,
the output from the control chip is suppressed.
This facility is utilised by the current limiter and
over-voltage protection circuits. A current mirror
T3 monitors the transducer primary current. If the
voltage, as pre-set by P2, is exceeded, T4 is
switched and the control chip Is effectively
switched off, If the supply battery voltage rises
above 19 volt, T4 is likewise switched, this time
via the 18 V zenner diode and, again, shutting
down the converter.

The power transducer Tr has two inter-leaved
secondary windings which each supply two full-
wave rectifiers. Whilst the 5 V rectifier is equipped
with a Schottky diode BYS 26, ordinary fast-
switching diodes MR 852 are used in the 12 volt
section owing to the high-voltage breakdown
(70 V) requirements in this circult. If high-voltage
Schottky-diodes, such as the BYS 26-90, could
be employed, an increase in efficlency would
resuit.

Both rectifiers work into a two-stage filter circuit
with choke input — both chokes being wound on a
common CC 36 core with air-gap (A" = 250).
This mutual coupling of magnetic fields in the
storage chokes improves the cross regulation
considerably.

The second part of the filter chain comprises a
rod-cored choke and a further electroiytic, by
means of which, the switching frequency ripple is
reduced to the order of a few millivolts. The
residual value of the ripple Iis determined by the
so-called ESR (equivalent series resistance)
which is the HF internal resistance of the capa-
citor. This, of course, is dependent upon its
quality!

The sample voltage is taken from the 12 volt out-
put. The 5 V output consists of a simple series-
regulator MOSFET (T5) and ancillary component
| 2 — a variable zenner diode (TL 431). Even with
full-lead output, this circuit functions with a
minimum of voltage drop across the series
MOSFET (about 0.2 V). A three-terminal rectifier
would, on the other hand, exhibit a series PD of
some 2 to 3 V at the same load current, An addi-
tional advantage of this circult is, that a short-

22

circuit across the 12 V output also results in the
5 V line being shut-down.

3.
CONSTRUCTION

In order to facilitate the construction of this
project, a printed crcult board DB 1 NV 005 was
developed. The dimensions are 155 x 70 mm and
is also plated on the component side. The layout
plan is shown in fig. 3.

The construction is best commenced with the
fabrication of the wound components. The
simplest are the two rod-cored chokes for the
output circuit. Two rod-cores, type Valvo 4322
020 36810, are wound with 15 turns of 1 mm
lacquered copper wire. One of the ends is
threaded through the core so that the choke
can be mounted upright on the PCB.

The storage choke L2 is wound on an air-gapped
core CC 36 (At = 250) with two windings of 18
and 35 turns of HF Litz 60 x 0.1 mm. The be-
ginnings and ends are marked so that the ends
of the 35 turn winding can be identified and used
for the 12 volt output circuit = the 18 winding
choke is used in the 5 V portion of the circuit.
Note the end polarities when fitting to the board!

The power transducer Tr comprises an ETD 34
core kit without an air-gap. In order to achieve a
good winding symmetry, the two halves of the
windings are bifilar wound and all the connec-
tions, including the centre-taps, are connected
in series according to polarity. All windings are
carried out with HF Litz wire 60 x 0.1 mm. The
primary has 2 x 9 turns, the 12 V side has 2 x 15
turns and the 5 V side 2 x 8 turns. The ends of the
HF Litz wire should be carefully stripped of in-
sulation and wired, according to the component
plan, to the solder pins on the body of the coil
former.

Afterwards, all the components, with the excep-
tion of the converter transistors T1 and T2, can be
mounted and soldered to the board. It should not
be forgotten that power MOSFETs are sensitive
1o static charges and should be carefully handled
in the appropriate manner,
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Fig. 3: Converter board component layout plan
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3.1. Components
Semi-conductors:

I SG 3525; Silicon General, Motorola,
Texas Instruments

12 TL 431; Texas Instruments, Motorola

T1, 72, T5: BUZ 10, BUZ 71; Siemens, Valvo

T3 BC 557

T4 BC 547

D1: HP 2800, 1 N 6263; Hewlett-Packard

D2: LED red

D3: 1 N4148, BAW 76

D4 ZPD 18

D5, D6, D8: BYS 26 (Schottky diode 3 A/45 V);
Siemens

D7, D9 MR 851, MR 852 (fast diode

3 A/100 V). Motorola

Resistors
Carbon or metal film RM 10
Preset pot'meter horizontal RM 5/10

Capacitors:
Ceramic and foil types RM 5
Electrolytics: Upright versions

Wound components:

Tnsfr.: Core kit ETD 34 without air-gap,

primary 2 x 9 turns, secondary 2 x 8 tums (5 V
winding) and 2 x 15 turns (12 V winding), HF Litz
60 x 0.1 mm (see text)

Storage choke: CC 36 Core with air-gap,

A" = 250, winding 1 with 35 turns, winding 2 with
18 turns, HF Litz 60 x 0.1 mm, polarity of windings
important!

Input choke L1: Ring-core-suppression choke for
Triac circuitry, 220 uH/6 A.

Suppression choke L3, L4: 15 turns on Valvo rod
core 4322 020 36810 lacquered 1 mm copper
wire

Miscellaneous:

1 heat sink 40 x 40 x 40 x 1.5 mm (angled) alu-
minium strip for T1 and T2

1 U-formed heat sink 25 x 25 x 18 mm for TS
Insulation washer and mounting material for T1,
T2and T5

Solder pins

1 Brass or plastic screw M 4 x 40 with nut and
washer 10 secure L2,

Fig. 4: The completed converter
24
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4.
COMMISSIONING

The two preset potentiometers P1 and P2 are
first of all turned to their mid-range position and
the input connected to a laboratory power supply.
At a supply inputof 12V, the Input current from the
test supply should be about 20 mA.

An oscilloscope is then connected to the MOS-
FET gate circuit and an approximately 60 kiHz
pulse train should be observed with a very nearly
50 % duty cycle and 10 V amplitude. Check that
these pulses disappear when the input voltage is
lower than about 10 V and also when it is higher
than 19 V, thereby checking the over/under-
voltage protection circuits,

The transistors T1 and T2 are now soldered
into the board and the input voltage setto 12 V. A
quiescent current of 30 to 50 mA should result
Adjust P1 for an output voltage of exactly 12 V.

The 5§ V portion does'nt need any adjustment,
normally, owing to the tight component tolerances
of 12 but, It necessary, one of the two 1 k{1 1 %
resistors could be changed. A departure from
nominal of more than 0.2 V would indicate a
defective component or a circuit fault.

Now, the output can be connected to a load

resistance and the regulation checked with both
varying load and input voltage. This check must
be carried out with a load current of at least 0.2 A
atthe 12 V output in order that the 5 V output can
be loaded fully, The maximum load can be
checked and the current-limit threshold set with
P2.

The prototype converter is shown In the photo-
graphs of fig. 4,
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Joachim Kestler, DK 1 OF

A 2m /70 cm Antenna Splitting Filter

The following article concerns mainly those
mobile amateurs who operate in the 145 MHz
and 435 MHz amateur bands. Of course, It is
possible to have a dedicated antenna for each
amateur band as well as for the broadcast re-
celver. This philosophy could also be applied
to the mobile sphere of interest but an an-
tenna park on the family-car roof doesn't do
much for its re-sale prospects!

1.
PRINCIPLE

All quaner-wave groundplane antennas con-
ceived for 145 MMz can, in principle, aiso be
used at 435 MHz. They are then excited on their
third harmonic and present a real 50 {1} im-
pedance at the base of the antenna (1). In ad-
tennas working at 2 m with a quarter-wave an-
lenna length, represent also a 5/8 wavelength

DK10F AW2/70
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Fig. 1: 2 m band/70 cm band antenna diplexer
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radiator having a 3 dB gain at 435 MHz (e.g.
the UKW-Technik's MU3 and MHU3-Z). One
could, of course, use a coaxial switch to tum
the equipment In use, L.e. 2 m or 70 cm, to the
antenna but this preciudes the simultaneous use
of both equipments to work duplex. For this
facility an antenna diplexer (splitting filter) is
required

2.
THE DESIGN

The circuit of such a diplexer is shown in fig. 1
The antenna is connected 10 port A, the 2 metre
transceiver to port B and the 70 cm transceiver 10
port C.

The parallel tuned circuits L1/C1, L2/C2 and
L3/CS are resonant at 145 MHz and therefore
present a very high impedance at this frequency.
This prevents the power from branch A-B from

Alant)
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Fig. 2: Path A-C exhibits a stop attenuation at 145 MHz of 90 dB and an Insertion loss at

435 MHz 01 0.4 dB

appearing in C. For signals in the 70 cm band,
the path A-C should, however, present the very
lowest impedance possible. This is enabled by
employing the parallel tuned circuits (they are
effectively inductive reactances at 70 ¢cm) as a
T-form low-pass filter in conjunction with C2 and
C4.

As fig. 2 shows, the insertion loss for the 70 cm
path A-C is only 0.4 dB whereas 2 m signals in
this path suffer a 90 dB (approx.) attenuation.

The signal path A-B should — as may be imagined
- behave in frequency completely opposite to the
path A-C. That Is, it should have the highest
possible attenuation for 70 cm signals and at
2 metres have as low an attenuation as possible.
As itis difficult at frequencies as high as 435 MHz
to achieve reasonable values of Q with normal

tuned clrcults, i.e. colled inductors with capaci-
tors, line resonators comprising semi-rigid cable
are employed, fig. 1. The coaxial tuned lines L4
and LS are short-circulted at their ends and re-
presents a quarter-wave tuned circuit at 435 MHz
which is parallel tuned. Signals at frequencies
around 145 MHz see L4 and L5 as Inductive
reactances, which with C6, are formed into a T-
form, low-pass filter thus ensuring a minimum
insertion loss in the 145 MHz band.

The characteristic attenuation/frequency for
the path A-B Is shown In fig. 3. Two-metre band
signals are attenuated less than 0.07 dB whilst
the isolation at 435 MHz reaches a value here of
some 90 dB. Both the characteristics of fig. 2 and
fig. 3 were obtained with the aid of an HP 8753
Network Analyser.
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Fig. 3: Path A-B exhliblits a de-coupling at 435 MHz of 90 dB and an Insertion loss at 145 MHz

of only 0.07 dB.

3.
CONSTRUCTION

Now, a few notes concerning the construction,
The diplexer, described here, is housed in a tin-
plate box with the external dimensions 139 mm x
53 mm x 30 mm. Figure 4 shows where the BNC
sockets for ports A, B and C are located and the
method of attachment — simply soldered around
the flange edges to the tin-plate box.

The internal space of the housing is compart-
mented with tin-plate dividing walls having six
holes through which pass the diplexer's con-
ductors via soldered-in, teflon, feed-through
insulators. The wall separating BNC socket A and

28

socket B is necessary in order to prevent about
- 40 dB of capacitive coupling.

Fig. 5 Is a photograph of a constructed example
of the diplexer and fig. 6 gives the necessary di-
mensions for the fabrication of both coaxial re-
sonators L4 and LS.

3.1, Components

L1, L2, L3: 3turns silvered wire 1.5 mm dia,
7 mm int. dia

Semi-rigid cable SR-3 (Suhner)
as drawn

C1, C3, C5: cer, disc 22 pF

C2,C4: tubular trimmer 0.5 — 3 pF

C6: cer. disc 10 pF

3 BNC panel sockets

1 tin-plate box 139 x 53 x 30 mm

L4, LS:
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do not have a well-equipped HF test laboratory at
their disposal. A (simple) SWR-meter should,
however, be available; it is connected between
socket A and the antenna,

4.
TUNING

The following hints concerning the diplexer's  The two metre transceiver is connected to socket
tuning are directed mainly to those amateurswho  C. Using a received signal from a local relay

Fig. 5: Constructed example of 2m/70 cm diplexer
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Fig. 8: Copper-clad, coaxial cable, quarter-wave resonators for L4 and L5

station or another amateur transmitter but in
any case as strong as possible, L1, L2 and L3
are tuned for the greatest possible attenuation
Le. smallest S-meter reading. The tuning is
carred out by carefully compressing and ex-
panding the coiled inductors using an iteration
tuning processer between the three inductors
until the maximal attenuation has been achieved.

A 70 cm transceiver is connected to socket C
and the equipment set to transmit in the middie of
the amateur band. Capacitors C2 and C4 are then
tuned, again iterating between them, in order to
achieve a maximum in the SWR meter.

The tuning of branch A-B has been determined
by the dimensions of the coaxial line resonator
and does not therefore require adjustment. The
following table summarises the technical specifi-
cations of the diplexer:

Path A-B: Insertion loss at 145 MHz: 0.066 dB
Stop attenuation at 435 MHz: 90 dB

Path A-C: Insertion loss at 435 MHz:  0.41 dB
Stop attenuation at 145 MHz: 90 dB

Impedance: All parts nominally 50 (1
Power rating: 100 W continuous
400 W intermittant

Table of test results
30

s'
OPERATION WITH MOBILE
EQUIPMENT

As may be deduced from fig. 3, the loss in path
A-B for frequencies around 100 MHz (VHF broad-
cast band) is only about 1 dB thus permitting the
antenna diplexer described in (2) (i.e. broadcast/
2 m diplexer) to be connected to port B. In this
manner all three equipments, car radio, 70 cm
transceiver and 2 m transceiver, can all share the
same mobile antenna.
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Ralph Berres, DF 6 WU

Improved AFC Unit for the DJ 4 LB
ATV-Transmitter Sound Carrier

The ATV transmitter, published in (1) by
Guenter Sattler, DJ 4 LB, has been, in the
course of the year, reproduced by many radio
amateurs. The sound osclllator at 33.4 MHz is
frequency-modulated by the microphone. The
difference frequency to the vision oscillator,
namely 5.5 MHz, was stabllised by means of
the module published in (2) by Josef Grimm,
Unsatisfactory operation forced me to search
for a simple but effective alternative which
also, must use low-cost and easily obtainable
components (e.g. CB crystals). For this, a
special frequency plan had to be evolved.

1.
CIRCUIT DESCRIPTION

The complete circuit schematic of the module is
reproduced in fig. 1. The oscillator (T1) works on
a CB frequency of 26.72 MHz. The next stage is
an emitter-follower (T2) which buffers the oscilla-
tor from the following gate. At the input (9 and 10)
of the 7400 is a preset pot'meter which serves 1o
set the working point. The sinusoidal signal is
converted by the TTL NAND gate into a square-

w @

DF6WU 001
I?WO

¥k Mz
IN

Fig. 1: PLL circult using a CB crystal for the ATV sound osclllator
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wave voltage. The TTL IC, connected to out-
put pin 8, divides the frequency by a factor of 10
and then by B so that the output, derived from the
crystal oscillator, is 334 kMHz.

The signal from the sound-oscillator module
(DJ 4 LB 002) is fed to the lower part of the

Fig. 2: The PCB DF 6 WU 001 is fully copper
coated on the component side
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circuit. Following the buffer stage (T3) and a pre-
set pot'meter, is again a NAND gate and two TTL
ICs. This combination divides by a total of 100,
again resulting in a nominal frequency of 334 kHz.
The integrated CMOS circuit 4046 is a combined
frequency and phase comparator PLL. It delivers
a control voltage at its output which is dependent
upon the frequency or the phase difference be-
tween its two inputs. This control potential is then
fed 1o a low-pass filter and then out to the sound-
oscillator varicap.

2,
CONSTRUCTION

A printed circuit board (fig. 2) was specially
designed for the circuit of fig. 1. It is double-
sided with a component layout plan and is 90 mm
x 48 mm. The upper side is left completely un-
eiched and therefore all holes passing leads
which are not directly grounded must be counter-
sunk on the ground-plane side in order 10 prevent

‘a short-circuit to earth. This process has been

mentioned many times — a 3 mm drill is most
suitable for the operation. Unfortunately, the
component layout plan has been printed with the
BF 199 tumed the other way round: If the centre
lead is bent towards the rear, the problem
will alleviated.

2.1. Components

Q: CB crystal 26.72 MHz

L: 14 turns silvered 1 mm copper wire wound on
5 mm former

Voltage regulator: 7805

T1..T3: BF 199 (BF 224)

T4:BC 107, BC 237

TTL-ICs: standard version, no LS types|

C-MOS: CD 4046 N

Preset: 25 ki1, AM 10/5 mm

Resistors: 0207 series (RM 10 mm)

Capacitors:

small values: ceramic disc RM 2.5 mm

medium values: ceramic disc RM 5 mm

wF values: tantalum peari RM 2.5
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Resistor positions: Capacitor positions:
1: 100 k 1 1n
2. 10k 2: 10 u
3 10k 3 10pu
4: 10k 4 10
5: 680 (1 5 1n
6. 4k7 6: 1n
7. 4k7 7:100 p
8: 680 (1 8 1n
9: 4k7 9: 4an7
10:; 4k7 10: 1p5
11: 1k8 11 47 p
12; 10 k

13. 1k8

2.2, Housing Construction

The printed circuit board may be made to fit into
a proprietary tin-plate box using only a file to
trim it to an exact fit. | prefer to construct my own
boxes for this purpose. The equipped board Is
then soldered on the component side to the
housing in a continuous joint all the way around
the walls. The supply voltage and the output AFC
voltage are passed via 1 to 2 nF feed-through
capacitors. The high frequency lead-ins use
either a BNC or SMC connector for best results.
The voltage regulator must be fitted with a heat-
sink.

3.
COMMISSIONING

After connecting the 12 V supply voltage, the 5 V
output of the voltage regulator is checked at
once, it must be between 4.9 Vand 5.2V,

A 50 MHz oscllloscope is required with a 10 : 1
probe together with a frequency counter. A signal
generator covering 40 MHz would also be very
useful but it must have a 1 V output (minimum).
The setting-up proceeds as follows: —

+ Put the oscilloscope probe at pin 9 of the 7400
and adjust the inductor core until the oscillator
starts 1o oscillate. If it refuses to oscillate, un-
solder the crystal and replace it with a 1 nF
capacitor. The circuit should spring into oscil-
lation, if not, something else is amiss. If all is in

T e LI

Fig. 3: The output voltage waveform at pin 3 (8)
of the 7400. Left: wrong, right: correct
working point adjustment

order, replace the oscilloscope probe with the
counter on pin 9 or 10 and determine the fre-
quency of oscillation. According to whether the
frequency is too low or too high, turns are
removed or added to the inductor L until the
frequency of 26.72 MHz lies within the adjust-
ment range. The test capacitor is then removed
and the crystal soldered back into circuit, The
inductor is again adjusted until the largest
amplitude is to be seen on the oscilloscope
screen.

« Apply the oscilloscope probe to pin 8 of the
7400 and adjust the adjoining preset pot'meter
until a stable, jitter-free, square-wave signal is
displayed on the screen (fig. 3). '

» Connect the oscilloscope probe to pin 14 of
the 4046 and check the divided-by-80 output.
A clean square-wave trace must be obtained.

+ If a signal generator is available, the lower
branch can be checked and adjusted in isola-
tion from the working signal of the sound oscil-
lator in the module. Of course, the working
signal will do just as well as a signal generator
although perhaps not so convenient, In any
event, a clean square-wave signal must be
seen at pin 3 of the 4046, which has been
divided by 100 with respect to the input signal.

» Now the AFC voltage should be seen at the
output of the PLL integrated circuit. It must fall
to 1 V when the frequency s too high and rise to
4 V when the frequency falls below the 33.4
MHz nominal.

4,
INCOFIPOFIATING INTO THE
ATV SENDER

The sound-oscillator module DJ 4 LB 002a (VHF
COMMUNICATIONS 4/1977, Page 237) must
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Fig. 4: The integration of the AFC unit into the parent
ATV transmitter

first be slightly modified. This is done by omitting
compiletely the 100 ki resistor R 220!

As fig. 4 shows, the AFC output of the DF 8 WU
001 module is connected to the AFC input (Pt
206) of the DJ 4 LB 002a module. The output of
the latter module Pt 202 (33.4 MHz) also, s
connected to the corresponding input of the
subject module. The 33.4 MHz signal should be
adjusted for a maximum voltage as the subject
module requires about 2 Vpp. Since this is too
high for the (DJ 4 LB 007) plcture-sound com-
biner, a voltage divider is provided, the attenua-
tion of which must be determined experimentally

The inductor L 203 in DJ 4 LB 002a is adjusted
in order that the control voltage at the AFC input

lies in the middie of the working range, that is
2i03V.

Upon switching on the assembly, the “lock"
condition takes about two 1o three seconds. This
time is dependent upon the time constants of
the RC network at the output of the 4046 PLL IC
and should not be made much smaller than the
one shown in the diagram. Otherwise, the lower
frequencies will fall out of the control range
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REFERENCES

(1) Sattler G., DJ4LB:

A Modular ATV Transmitter

VHF COMMUNICATIONS Vol. 5, Ed 1/1973,
P.2-15and

Ed. 2/1973,P. 66 - 80

A Modular ATV Transmitter with Video and
Audio Modulation at IF Level

VHF COMMUNICATIONS Vol. 8, Ed. 41977,
P.233-246

Grimm J,, DJ 6 PI;

ATV Information

VHF COMMUNICATIONS Vol. 8, Ed. 1/19786,
P.19-23

A Vestigial Sideband Filter for ATV

VHF COMMUNICATIONS Vol. 9, Ed. 1/1977,
P.14-18

(2

_—

You can now order magazines, kits etc. using
your Eurocard or VISA Credit Card !

We only require the order against your
signature, the card number and its expiry date.

VHF COMMUNICATIONS / UKW-BERICHTE




VHF COMMUNICATIONS 1/88

Hubertus Rathke, DC 1 OP

ATV-FM Driver for the 13 cm Band

The following article will describe an ATV-FM
driver, the oscillator of which Is stabilized by
a conventional phase-locked-loop circuit, Its
technical realisation has dellberately avolded
the use of exotic specialities together with
the need for expensive test equipment — the
measurements will be drawn from available
comparison quantities. The search for a sult-
able design also had to encompass the miti-
gation of the energy loss at these frequencies
assoclated with the transmission between
transmitter and antenna as well as a suitable

frequency concept which allowed the employ-
ment of tried and tested circuits.

1.
CONCEPT

If the characteristics of coaxial cables normally
used in amateur practice are considered, it may
be concluded that they exhibit an attenuation in
the 13 cm band of between 20 and 40 dB / 100
metres. In order to improve the energy balance
between transmitter and antenna in the transport
medium - especially with FM working - a
passive multiplication of the basic frequency,
together with the baseband, in the immediate

vicinity of the antenna was contemplated. The
problem with this is, that sidebands, unavoidably
produced in the multiplication procces, will also
be multiplied along with the wanted signal thus
causing a broad spectrum at the final output fre-
quency.

It is cenainly advantageous 1o transmit the RF
power at a frequency other than in the UHF tele-
vision band. The 24 ¢cm band is suitable for this
purpose, This is attractive owing to the availability
of existing concepts for power amplification in
the 23 cm band, and only a doubling process is
required for the 13 cm band.

The next step is the production of a frequency-
modulated signal from a crystal oscillator work-
ing at 1167.5 MHz. The problems start here, as
standard components are fo be used, the de-
mands upon reproducibility and simplicity of ad-
justment are magnified. The latter Is necessary
in order to give the VCO regulated quantities for
the positive operation of the phase-locked-loop.

As an alternative to the very high frequency
oscillator, described above, a mixer concept
consisting of a PLL oscillator and a crystal-con-
trolled oscillator was examined. This configura-
tion is shown in the block diagram of fig. 1. This
concept was, however, dropped because of the
multiplicity of frequencies involved and on top
of that, the mixing process itself creates further
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Fig. 1:
The VCO signal mixed

PLL V(o

at a high frequency
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Fig. 2:
The modulated VCO In the

frequencies thus increasing the possibility of
spurious products. Also, it does not allow a suit-
able frequency separation between the modula-
tion frequency and the PLL reference frequency.

The search for a suitable concept within the
frame-work of the given stipulations, was finally
resolved with the adoption of a 583.75 MHz PLL
and an active doubling of the produced power.
A second, passive doubling follows, either at the
transmitter, or at the antenna, according to re-
quirements, The detailed block diagram is shown
infig. 2.

2!
CIRCUIT DESCRIPTION

The complete circuit schematic is shown in fig. 3.
The three-terminal oscillator is built in discrele
form with a PNP transistor. The use of a PNP
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UHF range using two fre-
quency doublers before
power amplification

DcioP

transistor here obviates the use of an RFC. The
discrete construction also allows a concentric
trimmer 1o be used, these being less prone to
maechanically induced FM than air or foil types.

it is for this reason also, that the varicap RFC
must be stuck to the board with UHU or a similar
adhesive. The varicap is connected to the tuned
circuit via a trimmer in order that a defined sweep
width of 3 MHz per volt, with reference to the
oscillator frequency, may be adjusted by iteration
with other trimmers. The leedback conditions
are fulfilled by a capacitive potentiometer in the
frequency determining circuit,

The output from the VCO is taken from a tap on
the tuned circult and the output to the PLL
divider is taken by means of an inductive coupling
loop. The osclllator itsell has a 9.3 V stabllized
supply and Is only driven moderately in order
that the varicap diode Is working well within its
limits. The varicap tuning voltage is derived
directly from the VCO's supply voltage and lies in
the middie between about25and 45 V.
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The oscillator drives an active doubler stage
using a BFR 34 transistor and a bandfilter. The
signal, which is now available at hall the final
frequency, is then amplified on the board to 12 -
15 mW. Both these stages are fairly conventional,
consisting of standard circuits and dimensions.

2.1. The Divide by 64 Stage

This stage divides the signal derived from the
oscillator by 64 and supplies it to the PLL at
9.121 MHz. The circuit conforms to that of the
chip manufacturer's application note. The upright
portion at pin 6 of the divided differential signal
is taken lo a fast PNP switching transistor to
bring It to TTL level. The following inverter also
serves as a buffer.

2.2, Reference Oscillator

A crystal controlled TTL oscillator using 1/2
SN7400 was employed as the reference oscilla-
for. The following inverter serves, as in the case
of the divider, as a buffer. Note that this oscillator
employes 2.2 kil feedback resistors to the
gates which serve to increase the input im-
pedance thus constituting a lower load on the
crystal.

The output frequency of the oscillator may be
trimmed to nominal by the series trimmer capaci-
tor in the crystal circuit. The degree by which
the crystal may be pulled is dependent upon the
type of crystal. Fundamental mode CB crystals
may be used, if no greal importance Is attached
to an extreme degree of stability.

2.3. The Phase-Locked-Loop

Strictly speaking, this comprises the following
function blocks (see fig. 2): oscillator divider,
reference oscillator, phase/frequency compara-
tor and low-pass filter. The IC used in this concept
combines the functions of the phase/frequency
comparator and the low-pass filter. As it has been
identified in the literature as a PLL-IC then it will
be so referred 1o here.

The block diagram shows a mixer at the outpul of
the low-pass filter and at the control voltage input
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where the control signal, namely the diode
tuning voltage, is superimposed upon the video
and audio modulation signals. If these signals
had not been aftenuated by the low-pass filter,
they would be seen as extraneous signals by the
PLL and cancelled out.

To check the functioning of the low-pass filter -
an important element in determining the be-
haviour of the PLL - a few factors will have to be
considered: The lowest frequency to be trans-
mitted in a video signal is the frame signal at
50 Hz. According to theory, however, that is not
quite true as there is also a DC component,
constituting the black pedestal, present in the
video signal. This Iis only mentioned for the
sake of completeness, as this part of the signal Is
re-inserted, following detection, by a DC restorer.
The highest discrete frequency to be found in the
video signal is the colour pilot carrier at 4.43 MHz.
For the video signal then, a bandwidth of some
4.5 MHz, starting at 50 Hz, can be reckoned
with in the spectrum.

The audio signal is quite separate, being a fre-
quency modulated signal on a pllot carrier at
5.5 MHz, i.e. it lies 1 MHz higher than the highest
video component. The lowest PLL low-pass filter
frequency, 1o ensure fidelity of video trans-

in order that the VCO spectrum carries only the
wanted signais, a further filtering of the control
voltage is carried out by an additional LP filter
located immediately before its entry into the
oscillator. This filter has a limit of 6.5 MHz. It
contributes towards the suppression of the refer-
ence frequency which has been introduced via
capacitive coupling in the PLL-IC and appears at
the PLL low-pass output. The PLL itsell, is a
digital type 4 (1) whose advantage is that it
possesses, theoretically, an infinate capture and
lock range.

2.4, Video Amplifiers using Pre-emphasis

The video amplifier circuit, complete with pre-
emphasis, was laken as a complete unit from (4)
The video signal is taken through a T-network for

impedance matching to the following pre-
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Fig. 4: The DC 1 OP 001 printed circult board
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emphasis network. The P.E. network enhances
the high frequency components of the composite
signal and attenuates the lower part of the
spectrum. The level loss, caused by this opera-
tion, is compensated for by the following video
amplifier. Thus a suitably balanced video signal is
available 1o modulate the VCO varicap diode as
well as butfering the functional circuit block. The
AF frequency deviation is controlled by the 10 kil
preset potentiometer,

2.5. Audio Amplifier and Sound-Carrier
Oscillator

The above circuit blocks have also been taken
directly from (4). The sound signal is taken first
of all to the microphone preamplifier and then on
1o the modulation amplifier which has a limiter
incorporated. A preset potentiometer sets the
deviation of the 5.5 MHz sound carrier belore
the signal is taken to the sound-VCO's varicap
diode. After the oscillator is a buffer stage, the
output of which can be varied by means of the
presel variable voltage provided on gate 2 of the
dual-gate MOSFET. This adjustment determines
the deviation of the sound carrier in the composite
FM-TV signal.

3.
CONSTRUCTION

The circuit schematic of fig. 3 is constructed
using a double-sided epoxy-glass printed circuit
board in the Europa format. The top side of the
board is left unelched as a ground-plane. Contact
between the two sides of the board s effected by
means of the component leads which are sol-
dered at both the top and botlom sides of the
board. A 30 mm strip of tin-plate, encompassing
all lour sides of the PCB, also serves this purpose.

Sound, video and PLL are all equipped with
components with no particular sequence. Normal
wiring Is used to connect the HF parts, .e. os-
cillator, doubler and buffer. This is particularly the
case for the oscillator which is completely wired
between the two trimmers and the feed-through
capacitor which passes through the board.

44

The component placement diagram of fig. 4
indicates the position of all components. It may be
seen, that the video pre-emphasis filter in the in-
put ol the video amplifier is not equipped and
the HF circuitry is screened from the rest of the
circuit by means of a 20 mm shielding wall.

The oscillator compariment is completely
screened by fitling it with a cover.

The 5 V regulator is affixed 1o the tin-plate frame
and the supply leads can be taken to both video
and sound circuits without the need for leed-
through capacitors. In order that the centre pin of
the BNC RF output socket sits on the etched
tuned circuit where it can be properly soldered,
the positioning of the hole for the socket body
must be carefully marked out and drilled before
soldering the surrounding wall to the PCB.

3.1. Constructional Notes

The printed circult board is soldered into its tin-
plate frame before it has been equipped. The os-
cillator components are then mounted and the
screening compartment constructed. The rest of
the components may then be soldered in any
desired order. The coupling resistors in the audio
and video portions are left oul of circuit so that
only the HF and the PLL circuits are operational

for the initial commissioning later on.

3.2, Parts List

Semi-Conductors:

11 MC 4044 (Motorola)

T6: 2N5457 (Motorola) or
BF 245C

T5: MPS 3640 (Motorola) or fast
PNP-Si-switching-transistor

12: U664 B, BS

T BF 479 (Tfk)

T2, T3: BFR 34 (Ttk, Valvo)

13 SN 7400 (not LS!)

14: L 7805

15: NE 592, LM 733

Ti12: BF 900 (T or equiv.)

TI: BF 245

T7.78, 79, T13, T4:BC 183, BC 238 or equiv.

T10: BC 213 or equiv.
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BB105G (Siemens)

BB 109G (Siemens)

1N4148 or equiv. switching diode
Conductors:

L1 silvered-wire loop, d = 2mm

L1k silverad-wire loop, d = 1 mm
5 mm from PCB

RFC 1: 14tuns 0.5Cul ond = 25 mm

L2, L3 efched

RFC 2: 4tuns 0.1 Cul,d = 2.5 mm

RFC3: 2turns 0.1 Cul thro’ 5 mm long
ferrite bead

RFC 4: 4twmns0.1Cul,d=25mm

RFC 5: S5tuns0.5Cul,d = 4 mm

RFC 6: ferrite bead

L5 L6: BV5800(Neosid)

Crystal

The 9.121 MHz crystal for the driver output fre-
quency, 1167.5 MHz, is half the send frequency
of 2335 MHz in the 13 cm band. Other transmit
frequencies are calculated as follows:

fa

fo-

For the VCO frequency:

fuco = o x 64
Note: The divide-by-64 IC has two types avail-
able, both of which may be used. The difference
is, that the U 664 B does not generale a spurious
in the event of no input signal, and the U 664 BS
invariably does.

4.
TUNING

For commissioning and tuning, a very high im-
pedance multimeter is required along with a 30
MHz frequency counter, one oscilloscope and an
HF indicator (e.g. absorbtion wavemater).

1. Set all rimmers and potentiomaeters 1o the
middie of their range. The 470 [ presets in
the PLL should be set to maximum resist-
ance. Bridge 1 is made.

10

11

Switch on the supply voltage 12-13.5Vand
chack the 5V and 8.3 V (VCO) lines.
About 9 MHz should be measured at TP 1
and TP 2.

. Connect the voltmeter to bridge 1 and ad-

just 1o 2.5 V with the 2.5 kil preset.

By means of the trimmer, adjust the VCO's
frequency so that it is about the same as that
of the reference oscillator's frequency.

. Adjust the doubler and buffer stage for

maximum output signal at 1.1 GHz adjusting
(3) above, if necessary.

. Check the VCO's deviation: by means of

the series trimmer to the VCO varicap, the
frequency deviation is adjusted to = 3 MHz
with a 1 volt change at bridge 1. Fre-
quently check and adjust the nominal fre-
quency (64 x Ig) In the course of the
deviation setting, Owing to the non-linearity
of the varicap, the deviation will not be
exactly symmetrical about the nominal
frequency. The following table applies: -

V (bridge)

1(TP2) | df(MHz) | 1(VCO)
15V 9.071 ~34 | 5806
25V 9.124 0 | 584.0x
asv 9.17 +30 | 587

Check control loop voltage of the still open
ioop. It should be as near as possible to
2.5Vin the range 2 to 3 voit.

Open bridge 1 and close bridge 2. The
control voltage of the closed loop should
now lie between 2 and 3 volt. By carefully (!)
adjusting the VCO tuned circuit, bring the
control voltage 10 exactly 25 V.

The counter connected to TP 2 shows a
slight jitter on the VCO frequency. By a
steady adjustment of the 470 (1 preset in
the control loop, a point will be found at
which the PLL has "locked-in" completely.
Switching the supply voltage on and off, the
frequency of the VCO should return and
remain stable,

The tuning of the sound oscillator to 5.5 MHz
follows using the frequency counter, the
preset in the G2 circuit of the BF 900 Is set
to zero resistance. It is then adjusted so that
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Fig. 5: A completed example of the circuit DC 1 OP 001

the deviation of the sound carrier does not
cause horizontal bars in the monitor screen
The video deviation in the 13 cm band
should be about 6§ MHz which corresponds
to a video voltage of 500 mVpp at BR2

This completes the driver adjustments. If the
unit is built as a separate item for inclusion into an
integrated system, then the tuning may have to be
optimised when that system has been completed
The same applies if the unit is 1o be fitted with a
cover, although this is not strictly necessary

The most favourable values for video and audio
deviations may be determined during actual
operational conditions. The sound deviation
(preset at G2 BF 900) should be so optimised that
when a noise-free picture is received there should
be barely noise audible in the sound channel and
also no sound interference on the picture

Other important specifications are not known by
the author — they depend upon the receiving
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be

system. Definate values can,
achieved if the amplitude of the sound carrier
at BR2 is measured in the absence of a video sig-
nal. It should be as that in point 6

however,

5.
TRANSMIT-DRIVER DATA

The following data was collected from the proto-
type using a supply voltage of 12.5 V and without
audio or video modulation: -

Pour = 12 mW at 1167.5 MHz

1 (VCO) - 35dB
3t (VCO) - 38dB
41 (VCO) 38 dB
f (ref) - 52dB

Sideband suppression approx. 60 dB
PLL-lock-in time approx. 2.1 s
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BFR96S

DC10P 002

Fig. 6: Three-stage 24 cm-band transmit amplifier

Inductors:

6. L 1toL 6 etched
TRANSMIT AMPLIFIER RFC1,3: 5tums0.2Cul,  d=25mm,
length 5 mm
RFC 2, 4: 3turns 0.2 Cul, d=25mm,
horizontal

A power amplifier, to produce the necessary RFCS5: 4turns 0.5 Cul, d=2.5mm,
power to drive a varactor doubler, was designed

and constructed. With a supply voltage of 13.5 V REC 6: I;E?r:lasorg,:iwer od. & wSmm
and driven by the subject driver, it delivered an | horizont a.l : !

output power of 1 W at 1,1 GHz. The circuit

schematic of this amplifier is shown in fig. 6 and ~ Trimmer:

the component placement is shown in fig. 7. VALVO foil trimmer (grey) 0.7...5 pF, RM 5§ or
SKY (green) 0.7..5 pF, RM 5

An inspection of the circuit diagram will reveal
SicOsmpatList that although the amplifier has been designed for
Semi-conductors: BFR 34, BFR 96 S, BFQ 34 FM signals, it is nevertheless a linear device. The

DC10P 002

Fig. 7: The printed circuit board for the circuit in fig. 6
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reason for this lies in the tendency to self-oscilla-
tion of the available transistors (Irrespective of
manufacturer) when being driven in class C. The
quiescent current of the first two transistors are
small, being in the order of 1 to 3 mA, and con-
stant. The BFQ 34 has a standing current of
50 mA,

6.2. Construction of Transmit-Amplifier

The circuit is constructed on a double-sided,
glass-epoxy printed circult board, one side re-
maining unetched and serving as a ground-plane.
The other side contains the components and the
etched out portion.

At the cold ends of L 2 and L 4, slots are cut
through the board in order that both sides can be
bonded together with short copper strips. This is
also carried out for the emitter leads of the output
transistors. The rotors of the trimmers, also, are
soldered at both sides of the board,

The 100 pF decoupling capacitors serve as
soldering support pillars on the board. The final
transistor is mounted upon an aluminium U-
shaped heat-sink, size 40 x 70 mm, which is
screwed to the PCB before the transistor is
affixed to it.

The entire board can then be soldered into a tin-
plate or copper frame; both sides making con-
tinuous contact with the walls, Care must be
taken with the location of the input and output
BNC panel mounting sockets to ensure that the
centre pin sits nicely on the appropriate pads
provided on the etched side of the board.

6.3. Commissioning and Tuning

Following a visual inspection, turning the 2.5 kil
preset to its maximum value and the trimmers to
30 % of maximum capacity, the supply voltage
can be applied. The quiescent currents of both the
input transistors are checked and that of the
output transistor BFQ 34 set o its nominal value
by the preset.

A drive voltage Is applied to the input which
normally results in a weak output signal. The
trimmers are all adjusted for maximum output
power. Normally, the trimmers of the first two
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stages will be near minimum capacitance and
those of the output stage are at half capacity. The
shunt output trimmer Is nearly at maximum ca-
pacity. The driven current in the BFQ 34 should be
in the region of 130 to 150 mA.

The tuning and testing was carried out using an
absorption circuit.

 §
THE VARACTOR DOUBLER

The prototype used a proprietary doubler, re-
commended by the literature (5), from 23 to
13 em, Instead of the usual BXY 27 (VALVO), a
DH 110 (Thompson) was employed, it being just
as effective but cheaper. In this application, both
diodes exhibit the same performance charac-
teristics.

8.
OPERATION

In order that there is no time delay during "break"
operation, the PLL is continuously in operation
even during “standby"”, thus ensuring the recep-
tion of a complete picture at all times. In this con-
dition, the power amplifier has no supply voltage
and, in conjunction with the antenna cable, acts
as an aftenuator between signal source and
antenna. This technique works well in ATV relay
working but when using single frequency opera-
tion, on the whole, it is better to switch off the PLL
as well during “recelve”.

In accordance with the considerations, outlined
in the beginning of this article, the varactor
doubler was installed In a weather-proo! con-
tainer directly behind the antenna. The first ex-
periments showed that the doubler had to be
tuned to match the transmitter (antenna feeder
cable). An attempt was made to do the tuning
more conveniently by using an identical length
of cable but this was not successful and it became
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Fig. 8: A completed example of the DC 1 OP 002 transmit amplifier

clear that the tuning had to be carried out at the
antenna. The power difference amounted to
some 3 dB.

This concept was therefore abandoned and the
doubler was installed in the transmitter housing.
In order to compensate for the increased feeder
losses at the transmit frequency, a further half-
frequency power amplifier was used before the
doubler,
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Wolfgang Schneider, DD 2 EK

70 cm Converter using GaAs-FET CF 300

Converters for the 70 cm amateur band are
now an old topic. This article, however, will
describe an amateur state-of-the-art, 70 cm
converter which translates into 144 MHz,
28 MHz or Into channel 2 (47 to 54 MHz) for
amateur TV,

The version described here, translates the 432
MHz frequency band into 144 MHz. This is then
used for a basis to describe other versions which
may have other receiving frequencies or other
output frequencies according to the modification
table 1. Fig. 1 shows that this converter only re-
quires four transistors.

Portable operation has, of course, not been
forgotten inasmuch that the converter works
with a 9 volt regulator (supplying all four transistor

praamp mixer
iNT— CF 100 —= CFr 300

multiplier
=1 BFR 90 a

oscillator

DD2EK 001 | ¥ 310
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stages) which may be supplied by a voltage in the
range 10 to 15 volt.

1.
CIRCUIT DESCRIPTION

The detailed circuit diagram of the 70 cm con-
verter is shown in fig. 2. An established local
osclllator chain was used, the oscillator working at
96 MHz with a three fold-multiplication to 288
MHz. The oscillator frequency (see table 1)
multiplication must be increased to four-fold for
the 28 MHz and ATV-Converter versions.

The received signal in the 70 cm band is taken via
a M4 transformer to gate 1 of the dual-gate MES-
FET T1. The signal is then amplified by T1 and
coupled to gate 1 of the mixer via a stripline circuit.
The local oscillator signal at 288 MHz is Intro-

‘T out

Fig. 1:
The converter comprises only four
stages
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DD2EK 001

Flg. 2: Circult schematic of the 70 cm converter. The IF dependent components are given in table 1

duced via a bandpass filter, A dual-gate MES- 2
FET is also used for the mixer. The IF at 144 to v

146 MHz s taken to the output via a low-pass CONSTRUCTION
filter,

An on-board voltage regulator (9 V) enables the
module to be supplied from voltage fluctuations in
the range 10t0 15 V.

The printed circuit board, shown in fig. 3, is
double-sided, copper-coated, 1.5 mm thick,
epoxy material with dimensions of 53.5 mm x 108

DD2EK 001

Fig. 3: The printed circuit board (PCB) has a full copper ground plane on the component side
51
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mm. It will fit into a proprietary-made, tin-plate box
55.5 mm x 111 mm x 30 mm. All the resonant cir-
cults take the stripline form being etched out
onto the board. This serves to guarantee a high
degree of reproducibility and also an extra-
ordinary degree of selectivity is achieved. De-
tuning effects, caused by fitting or removing the
housing cover, could not be detected in the
prototype version,

After cutting and preparing the PCB, it Is, first of
all, rubbed down with a silver-coating chemical
and then drilled. The silvering process is not
absolutely necessary. For the stripline transistors
sultable holes are to be drilled, the transistors
then lie in the board. The chip capacitors, also, fit
into slots cut out with a jig-saw. The bandpass
filter contacts are effected with 1.5 mm silvered
copper wire. Recesses of 1 mm x B mm are pro-
vided at the appropriate places at the board
edges for the fitting, and eventual soldering, of
the BNC centre connecting pins.

After drilling, the holes for the transistors, capaci-

chip capacitors and the feed-through contacts for
the band-filter circults installed. The rest of the
components are mounted after the PCB has been
soldered Into the tin-plate housing.

The BNC panel-mounting sockets must lie with
their flanges flush with the edge of the PCB so
that the centre pin contacts the surface of the
board along its entire length. It necessary, the
teflon insulation on the BNC socket must be
partly removed to achieve this. Check that after
the components have been installed, particularly
the connectors and the provisional fitting of the
band-filter, that the housing cover can still be
fitted securely.

Following the soldering of the PCB into the
housing, the rest of the components may be
soldered into the board

2.1. Components

T1,T2: F T ki
tors, crystal, coils etc. are then chamfered out on T3: ¢ 8 afg?sii":;"m en)
the component side with a 2.5 mm drill so that T4 BFR90A (Valvo)

the copper (only) around the component drilling is
removed in order that components are not
shorted to earth by their leads. The slots for the
chip capacitors are also chamfered, on the side
that is not soldered to the board, for the same

19 V-regulator 78L09

B § Inductor (Neosid) see table 1

L2: Inductor (Neosid BV 5061: be/bn)
RFC 1, RFC 2: 0.1 uH (Neosid)

RFC 3: 1 uH (Neosid)
Sy RFC 4: (Neosid) see table 1
When this work has been accomplished, the C1,C3: Foll trimmer 5 pF (SKY, green)
board may be treated with solder spray and the C2,C4,C5:  Foll trimmer 22 pF (Valvo, green)
in out cé | C7 L1 chd crystal

438 MHz| 144 MHz | 22pF | 22 pF |BV5081 be/bn | 1 uH 98 MHz

435 MHz| 144 MHz | 22pF | 22 pF |BV5061 be/bn | 1 uH 97 MMz

432 MHz| 144 MHz | 22pF | 22 pF |BV5061 be/bn | 1 uH 96 MHz

434 MHz| 4BMHz | 56 pF | 56 pF |BV5049 ywiwe| 4.7 uH| 965 MHz

438MHz| 28MHz | 82 pF | B2 pF | BV5049 yw/we| 10 uH 102.5 MHz

435 MHz| 28MHz | B2 pF | 82 pF | BV5049 yw/we| 10 uH | 101,75 MHz

432MHz| 28MHz | B2 pF | 82 pF | BV5049 yw/we| 10 uH 101 MHz

Table 1: Working frequency dependent components
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Fig. 4: This example |s equipped for a 144 MHz IF

Cs,C7 ceramic disc cap. RM 2.5; values

see table 1

Further disc capacitors. RM 2.5

2x10pF, 1x18pF, 1 x47pF, 1 x100pF,.9x 1 nF

5 chip capacitors ca. 1 nF

1 tant. peri cap. 1 uF/16V

1 ceramic feed-through cap. ca. 1 nF (solder-in)

All resistors: 0207 (for 10 mm grid)

Crystal: HC-18 U or HC-25U, frequencies see
table 1

2 BNC panel sockets UG-280 A/U

1 tin-plate box, 111 x 55.5 x 30 mm

3.
TUNING

The following test equipment should be available

Multimeter

- 500 MHz frequency counter

- suitable diode probe
70 em signal source which can be introduced
to the converter input via the antenna

First the frequency processing circuits of the
local oscillator are aligned. The oscillator is tuned
to the working frequency of 96 MMz with tuning
inductor L2 and then the tripler to an output fre-
quency of 288 MHz. The appropriate trimmers are
shown in the schematic of fig. 2

The IF tuned circuit is tuned for maximum noise
and then a local 70 cm signal tuned in. The three
tuned circuits between the pre-amplifier, multi-
plier and mixer are carefully adjusted with a
plastic trimming tool for the best signal strength

Finally, the input trimmer of the pre-amplifier
is adjusted for best signal-to-noise ratio

3.1. Observations

Several examples of the described converter
were constructed and technically tested. All
submitted similar data. The noise figure (NF) is
2 dB at a gain of 16 dB. The current consumption
of the 70 cm converter is ca. 45 mA.

The outstanding specifications serve 1o indicate
that, even with simple means, home-constructed
equipment can achieve respectable results
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Armin Roesch, HB 9 MFL

A 1296 MHz, 200 mW Driver using

SMD Technology

There are also advantages for radio amateur
constructors in the employment of the SMD
(Surface Mounted Devices) used to an In-
creasing extent in industry. Using the SMD
technology, high-performance SHF circuits
using minlature components can be reallsed,
thus tending to make equipment smaller and
handier for portable use.

An amplifier for the SSB portion of the 23 em
band Is described in this article which, thanks
to CAE (EESOF Touchstone), can be bullt and
optimised without the need for trimmers. The
amplifier delivers an output power of 200 mW,
at the 1 dB compression point, which Is

sufficient to drive the Mitsubishi M57762
linear, power amplifier. The driver's gain Is
approximately 34 dB, so that just about
100 W should be avallable from the send
mixer to drive the system to full output power.

1.
THE CIRCUIT AND
ITS EMPLOYMENT

The circuit in fig. 1 may be observed to be athree-
stage amplifier with a pli-section input attenuator.

FB aw
VL

HB 9MFL 001

™ (L
t
2

Fig. 1: Three-stage 1296 MHz amplifier with stripline dimensions Indicated
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attenuation AV1/RV3 Rv2

dB N 0

1,0 470 10

2,0 470 12

30 270 18

40 220 22

6,0 150 39

8,0 120 56

10,0 100 82

This pad Is used for matching the sender mixer/
filter to the amplifier. The resistance values of
the pads for the required degree of attenuation
may be obtained from table 1.

The three stages are connected in the common-
emitter arrangement and have a gain of 34 dB at

ground In the interests of circult stability. The
second series resistance in the base circuit bias
potentiometer chain, serves to control the quies-
cent current to the required value in the case of
all stages. The working voltage must be stabilised
at 12 V. For use with a lead-acid battery or
NICADs, a 10 V stabilisor is a better choice as
the battery capacity is then more efficiently
utilised but, of course, the output is then a little
lower.

The curve of fig. 2 indicates the nearly constant
output of the response between 1200 and 1400
MHz, the vertical graduations being 10 dB per
box. Expanding the gain in the region of the hump
in the response to 1 dB/box, more detail may be
seen as shown in fig. 3.

An output power of 200 mW Is obtained when the
supply voltage is 12 V but the gainis 1 dB lower
than at smaller input drive levels (1 dB com-
pression). The amplifier should never be driven
beyond this point as Intermodulation will be
produced, giving rise 1o the dreaded “spiatter”

1297 MHz. The emitters are connected directiyto  effect on the transmit output signal..
H1 Bz1  leg MA 10 dB REF 0 dB L 34 952 dB
[w 1296 de0 ode MHz
cor | "1 ""‘-'—--..'..______' _.J
1 !
| 1
HB 9 MFL : "t
e The SMD technology
amplifier has a very
s fyR— broad band frequency
START | 200 00@ Q00 MWz STOP | 490 DOQ 200 response
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i HB 9 MFL

As mentioned earlier, this linear driver can be
employed with the Mitsubishi module M57762
power amplifier. Tests on several examples of the
M57762 have shown that, at the 1 dB compres-
sion point, 12.5 W at a gain of 17 to 18 dB, is
obtainable. A power of 20 W can be obtained but
only at totally saturated drives and usable only

-
u
-
o
]
I

Fig. 4: The PCB HB 9 MFL 001 is constructed from
normal glass-epoxy board
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i 4.9 E Fig. 3:
hoo odoa e Only with a magnifica-
tion to 1 dB/box Is the
3 dB bandwidth seen
as being 90 MHz

with FM or telegraphy with suitable low-pass
filtering

A power of 12.5 W is 41 dBm rel, 50 (). Of this,
18 dB must be subtracted to give a required drive
of 23dBm, i.e. 200 mW - exactly the power which
is available from the subject linear driver

(=] =] (=]
o
Q =] o (=] (=] Q
© o
o © o 5 5; D o
6 0O o
o0 (]
r [} ‘]
.
o o o000 o
00

Fig. 5: All the through-plated poles are made with a
0.6 mm drill. A5 mm hole |s required for T3
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Fig. 6: The enlarged printed circuit board HB 9 MFL 001
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2.
CONSTRUCTION

The printed circuit board, developed for this
project, is shown in fig. 4. The board is 1.6 mm
thick, of glass-epoxy material, is double-sided
and through-contacted. Its designation Is
HB 8 MFL 001 and is dimensioned 34 mm x
52 mm In order that it can be soldered into a
37 x 74 x 30 mm tin-plate enclosure.

To the printed circuit board belongs a drilling
plan, shown in fig. 5, and a component layout
plan, shown in fig. 6. It is possible to detect
the "hand of the computer” here, and it may also
be seen that the input matching attenuator Is also
accommodated on the small board.

The board, with its many through-plated connec-
tions, facilitates the construction of the driver
module. No difficulties can be anticipated -
except perhaps, that caused by the lack of hands-
on experience with SMD components. They are
sensitive to heat and therelore the soldering iron
should be of modest size and not dwell too long
on the joint. A very thin solder with a silver content
is also advisable,

Whilst the first two amplifying stages are fitted
with SMD transistors, the output stage has a
“normal" BFG 34 stripline transistor, A 5 mm
drilling is required to accommodate it. To obtain a
low-resistance emitter-ground connection here,
the upper and lower sides are connected together
with a small copper band. The transistor is laid in
the hole so that its emitter connector lies flat on
the board.

2.1. Component list

V1: BFG 92 A (Philips/Valvo, designation P8,
form SOT 143)

V2: BFG 93 A (Philips/Valvo, designation R8,
form SOT 143)

V3: BFG34 (Philips/Valvo, form SOT 103)
C1,C3, C9, C14, C15:22 pF chip cap. 0805,
NPO
ca: 5.6 pF chip cap. 0805,
NPO
C4,C8,C16,C17: 1 nF chip cap. 0805, XR7
C5; 10 uF tant, perl 16 V
electrolytic
C6: 1.8 pF chip cap. 0805,
NPO
Fig.7:
The author's

prototype
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C7.C8: 3.3 pF chip cap. 0805,
ot SETTING-UP
cio: 100 nF chip cap. 1210,
XR7
c11: 6.8 pF chip cap. 0805,
NPO The completed board is checked thoroughly and
ci12: 4.7 pF chip cap. 0805, compared against the photograph of fig. 7. The
NPO supply Is then connected but without HF drive,
C13: 3.9 pF chip cap. 0805,

R1, R6: 8.2 k] chip resistor 0805 65 mW

NPO

R2, R7, R11: “normal” resistors 0207,
(100 £1 - 5.6 ki) value to be
determined in operation.

R3, R5: 1.0 kil chip resistors 0805, 65 mW

R4 in the first stage s then measured fora 1 V
potential difference across it which indicates
that the collector current of T1is 15mA, Ifitis not,
change the value of R2.

In the same manner, R7 Is changed until the
PD across RB is 3 V. T3 then has a collector
current of 25 mA.

Finally, R11 is changed so that R12 has a PD of

R4: “normal® 0207

R8: ?220‘)[1 as R4 B——k 1.6 V across It ylelding a T3 quiescent current of
R9: 470 Q) chip resistor 0805, 65 mw 70 MA:

R10: 3.3 k{1 chip resistor 0805, 65 mW This is all that is necessary to bring the 1296 MHz
Ri12: 22 (1 "normal” resistor 0207 SMD amplifier into an operational condition.

A new book from VHF COMMUNICATIONS (written in German)

Microwave Practice — Antennas

1-75 GHz
Design, practical construction, testing and measurement
techniques

This new book Is written for the Interested radic amateur as well as
for students of radio communications. It reprasants an aid for the
development and testing of microwave antennas In the range

Sepp Relthofer

PRAXIS
DER MIKROWELLEN-
ANTENNEN

1+ 75 GHz for those who wish 10 design an antenna to sult their | M1

own individual requirements. The use of higher mathematics is
confined to the absolutely necessary.
The author, well-known through many publications as a genuinely

practical constructor, has gathered together a powerful collection |

in his latest work. It consists of basic theory, evaluation, con-

struction and measurement techniques as well as the optimum |

application for various antenna types.

200 pages with 96 diagrams comprising 21 drawings and

66 photographs.
Avallable only In German

Verlag UKW-BERICHTE
Terry Bittan - Postfach 80

UkWiberichte  # et s

Order No. 8021 Price DM 28, -
Post and package: DM 3.50
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BRIEFLY
SPEAKING...

Chip Capacitors

These multi-layer capacitors
(B 37940/871) were concelved
by Siemens for use in tuners
and are generally accepted as
being the fore-runners in the
surface-mounted device
(SMD) technology. The most
frequent sort of capacitor,
demanded for tuner use, s
still the ceramic type but after
the disc and trapezoidal form
had lost their prominence, the
multi-layer type became the
preferred type. The absence of
connecting leads has In-
creased its HF properties and
now a new ceramic with a par-
ticularly low dielectric constant
has reduced the loss factor by
some 30 %, measured at
500 MHz.

Slemens press picture

NEC C-Band Power GaAs
FETs

The power FET series
NEZxxxx-3 and NEZxxxx-6
have been replaced by the new
series NEZxxxx-3A, 6A and
BA. The latest series have
shorter gate structures (smaller
than 1 um) by means of which
higher linear amplification can
be achieved as well as lower
thermal resistance enabled by
the plated heat sink and the
"hole structure”, A Ti-Pt-Au
metalising, together with a
tempering process using SIN
and SiO, guarantee a high
reliability and stability. The
series has already been quali-
fied for applications in space.

The transistors are matched to

the radio industry norm of 50 (1.
The 3 Watt transistors are
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129-02

110:0)
10408

el

specified with a Py 45 = 34.8
dBm and possess a linear
amplification  characteristic
from11dBatd GHzto 7.5dB at
8.4 GHz.

The 6 Wtransistors have a Py 45
= 37.3 dBm (Version M) or a
Py 4u = 37.8 (Version L) and
10 dB (4 GHz) to B dB (7.2
GHz) specified amplification.

For the bands 3.7 10 4.2 GHz
and from 5,910 6.4 GHz, 8 Watt
transistors are available. Typi-
cal output power: 39 dBm at
36 % efficiency.

The transistors for most fre-
quency bands are available at
short notice.

New GaAs FETs

NEC has introduced two new
low-noise GaAs FETs: the
NE 202 is an “AlGaAs/GaAs-
hetero-junction FET".

The electrons are excited to
higher mobilities owing to the
hetero-junction which has the
effect ol improving the HF
characteristics.

The NE 202 is avallable in
chip (NE 20200) or in a housing
(NE 20283) packaging. Typical
noise figures are 1.0 dB (12
GHz) or 1.5 dB (18 GHz) and
typical amplifications are 10 dB
(12 GHz) or 8 dB (18 GHz).

The NE 20283 A is available

Microscan GmbH, from stock. The second new

Tel. 089-96163 Introduction is the Dual GaAs
FET NE 25000 which is only
available in chip form. Typi-
cal applications are e.g. active
mixers for the X-band, or AGC
amplifiers which exhibit a
dynamic range of 35 dB (12
GHz).

New NEC Wideband Microscan GmbH,

Amplifiers Tel. 089-96163

NEC now offer two new wide-

band amplifiers packaged in

an SMD mountable housing.

Both input and output impe-

dances are the standard 50 ().

Typical data wPC1675 uPC1676

Frequency range (-3 dB) 1900 MHz 1200 MHz

Power gain (521) 12 dB 22 dB

Noise figure 55 dB 4.0 dB

Isolation ($12) 245 dB 28 dB

Qutput power 45 dBm 7 dBm

Microsan GmbH
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World Map for Radio
Amateurs

Format 86 x 61 cm;

Verlag fuer Technik und
Handwerk, Baden-Baden
This map Is based upon the
officlal international country
listings of the ITU and those of
the world authorititive DXCC
lists of the ARRL. It may be
taken for granted that the
country identification call-sign
prefixes are absolutely up-to
date.

The map is drawn in the
Mercator  projection  and

distance scales facilitate the
conversion between miles and
kilometres.

It represents a useful addition
and a work-horse for every
ham-shack.

Radio Locator Maps

Central Europe;

Scale: 1 : 1.5 Million

Format: 66 x 84 cm

Verlag fuer Technik und
Handwerk, Baden-Baden

The radio hobby magazine

“Funk" offers this new map as
a working aid in a handy format.

Countries fully covered by
the map are Germany,
Switzerland and Austria, to-
gether with the bordering areas
of surrounding countries.

Displayed on the map itself Is
an explanation which will
enable the user o quickly learn
to exploit its facilities.

The locator grid is based upon
the IARU recommendations
which have found world-wide
acceptance.

‘k UIWiberichte Terry . Bittan - Jahnstr. 14 - Postfach 80 - D-8523 Baiersdorf

Tel. West Germany 9133 47-0. For Representatives see cover page 2
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MATERIAL PRICE LIST OF EQUIPMENT

described in edition 1/1988 of VHF COMMUNICATIONS

DB1NV

PCB
Components

Kit

DD2EK
PCB
Components

DC/DC Converter

DB1NV 005 2-sided, drilled, without layout plan 6033
DB1NV 005 all semi-conductors, all inductors
(unwound), Litz wire, enamelled
copper wire, 1 brass screw, 5
solder tags, 25 resistors (inc. 2 MF),
2 trimpotis, 5 ceramic-, 7 foil-

8 electrolytic caps.

with all above parts

DB1NV 005 6035

70 cm Converter (state band segment/IF)
DD2EK 001 2-sided, (one side etched), silvered 6691
DD2EK 001 1 tin-plate box, 2 BNC skts.,

1 voltage reg., 4 transistors,

2 filters, 4 RFCs, 5 trimmers,

1 feed-thro'-, 16 ceramic caps,,

1 tant.cap., 5 chip caps.,

9 resistors, 1 crystal 6692

Art.No.

Ed. 1/1988
DM 34.-

DM 160.—

Ed. 1/1988
DM 29.-

DM 100.~

Please note: The kit/‘components contain crystals and specific inductance and capacitive
values according to the frequency pairings specified. Please state by ordering. Details of the fre-
quency dependent components are given in Table 1.

Kit

HBOMFL
PCB

DC10P
PCB

DK10F
Kit
Kit

DD2EK 001 PCB + components for given 6693
frequencies

A 1296 MHz, 200 mW Driver in SMD Technology

HBIMFL 001 2-sided, through-plated 6985

ATV-FM Transmit Driver for the 23 cm Band

DC10P 001 and 002

A 2 m/70 em Antenna Splitting Filter

DK10F AW 2/70 6009

ready-to-operate DK10F AW 2/70 6008

DM 125.—

Ed. 1/1988
DM 22.-

Ed. 1/1988

upon request
Ed.1/1988

DM 55.—
DM 125.—

k’"‘gﬂ@?&?berﬂm Terry D. Bittan - Jahnstr. 14 - Postfach 80 - D-8523 Baiersdorf

Tel. West Germany 9133 47-0. For Representatives see cover page 2
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SPEC/AL OFFER

for a

—— Complete Weather—Satellite Receive System ——

For a new low price we offer the foll

owing system for reception
of METEQSAT and orbiting satellites:

- Parabolic Antenna 1.1 m

- METEOSAT 2-Channel Converter

- 6-Channel Receiver with Converter Feeding

- Digital Image Storage with Built-in Colour Module (FBAS)
Price of complete system DM 2,850.-

Antenna for Orbiting Satellites with Pre-amplifier

Price DM 600.-

Important !1!

At any time the system is expandable by the digital 5-image storage
to a 6-image storage.

At the same time a 5-hour film
In additfon a single image (e.
interfering the programmed film.

= = 'y

(. g. IR D2) can be programmed and
j. visible C 03) be received without

Delivery ex stock

Telecommunications, VHF Communications
UKW-Technik Terry D. Bittan OHG

o Jahnstrafle 14 - D-8523 Balersdor!
n’ Tol.: 09133/47-0, Telox: 629887,
Teletax 091334718
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Plastic Binders for
VHF COMMUNICATIONS

« Atiractive plastic covered in VHF blue

e Accepts up to 12 editions (three volumes)

e Allows any required copy to be found easily
« Keeps the XYL happy and contented

o Will be sent anywhere In the world for
DM 9.00 including surface mail

Order your binder via the national representative
| or directly from the publishers of
VHF COMMUNICATIONS (see below)

Reduced Prices for VHF COMMUNICATIONS !!!

Volume Individual copy

Subscription 1988 DM 25.00 each DM 7.50
VHF COMMUNICATIONS 1987 DM 2400 eachDM 7.00
VHF COMMUNICATIONS 1986 DM 24,00 eachDM 7.00
VHF COMMUNICATIONS 1985 DM 20.00 each DM 6,00
VHF COMMUNICATIONS 1980 to 1984 DM 16.00 each DM 4.50
VHF COMMUNICATIONS 1975 to 1979 DM 12.00 each DM 3.50
Individual copies out of elder, incomplete

volumes, as long as stock lasts:

171970, 2/1971,1/1972, 2/1972, 4/1972, eachDM 2.00
2/1973, 4/1973, 1/9174, 3/1974 eachDM 2.00
Plastic binder for 3 volumes DM 9.00

All prices including surface mail.

When ordering 3 complete volumes, a free binder Is Included!

’k UWiberichte torry D. Bittan - Jahnstr. 14 - Postfach 80 - D-8523 Baiersdor!

Tel. West Germany 9133 47-0. For Representatives see cover page 2




~ You should know

i

| We are the only European
| manufacturers of these

| Miniature TCXO's

F CCO 102, CCO 103,
CCO 104, CCO 152
| modulable table
higher stability than a
[ quartz crystal
|  less than £ 3 ppm over
| the temperature range
30 to +60°C. (types B)
low ageing rate
less than | ppm per
year
wide frequency range
10 MHz to BO MHz
| low supply voltage
| +5V
low current consumphon
ImA max (series CCO 102)
small outhines: CCO 104 = 26 cm? CCO 102/152 = 33 em?
CCOW3 = 40cm?
widespread applications e g. as channel alements or reference
oscillators in UHF radioa (450 and 900 MHz range)

ccome cCcoin CCD 104
" i
1 |

. - i "~

v -.
.
. a - A
1 " | " r "™
| 4
¢ o LN

‘what’s behind our sign

Our R + D engineers are
constantly working with
new technology to
develop new products
We can offer technical
adwice for your new
projects or manufacture
against your specification

Quartz erystal units in
the frequency range
from 800 kHz to 360
MHz Microprocessor
oscillators (TCXO's,
VCXO's, OCX0's)
crystal components
according to customer's

specifications
.CGO 152 A.*. . p+B
= qulanoh nf E
Ao trociene? O 20y one

. Your precise and reliable source

|
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|
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