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Technical Reports

Editor: Rainer Bertelsmeier, DJ9BV

A Very High Dynamic
Range LNA for 144 MHz

Peter Hoefsloof, PA3BIY

Abstract: The pre-amplifier described here
uses the latest technology of pHEMT devices.
This technology enables the development a
pre-amplifier with a noise figure less than 0.3
dB and an Input 3rd order Intercept Point
(IIP3) of +2.5dBm. The combination of such
a low noise figure and high IP3 is unique, and
to my knowledge not met by any commercial
pre-amplifier for the 2 metre band. The ampli-
fier is unconditionally stable.

Introduction

Low noise amplifiers have always fascinated
me. Though critical by design, they were my
first steps in building an all mode 144 MHz
transceiver in the early 80’s. In fact, the first
pre-amplifiers that | built (1978) did just one
thing: oscillate! My fascination originated
form the (wrong) concept, that a low noise
amplifierimproves the signal to noise ratio. As
1 will explain in this article, it does not! Never-
theless, a low noise amplifier is very important
at VHF and higher, in order to be able to
detect the often very weak signals. However,
in order to obtain a low noise figure, amplifiers
often had to be designed in such a manner,

that strong signal handling suffered. The ad-
vent of new devices enables us to design
amplifiers which are able to combine a low
noise figure with strong signal handling capa-
bility.

The following topics will be addressed in this
article:

» Theory on signal-to-noise ratio’s (describ-
ing the relation between ambient noise,
pre-amp noise figure and signal to noise
ratio);

e The importance of (high) dynamic range
of a pre-amplifier and the available de-
sign options (short overview of available
techniques, and the introduction of some
interesting recent developed devices);

» Designing the ideal Pre-Amplifier (issues
are described which must be met, in or-
der to obtain low noise figure and linear-
ity;

» Circuit description and construction of
the 144 MHz LNA; Putting it to opera-
tion).

DUBUS 1/2002
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= Stability

« Important qualities of a pre-amplifier and
how to measure them (Noise figure, IP3
and return loss measurements are de-
scribed); Measurement results (2-tone
test results, return loss and gain sweeps
are shown in plots. Also the result of the
noise figure measurement is presented);

« Conclusions

EinfUhrung

Rauscharme Verstarker haben mich immer
fasziniert. Die Anziehungskraft kam von dem
- mittlerweile als falsch erkanntem - Konzept
daB diese Verstarker das Signal/Rausch-Ver-
haltnis verbessern sollten. Ich werde im nach-
folgenden Artikel erklaren, daB3 dieses kei-
neswegs der Fall ist. Trotzdem sind sie wich-
tig, um auf VHF und hoheren Frequenzen
schwache Signale zu verstarken. Oft wurde
zugunsten der Rauschzahl das GroBsignal-
verhalten geopfert. Nun ist es neue Transisto-
ren, mit denen sowohl eine niedrige

Rauschzahl als auch ein hoher IP3 erreichbar
ist.

Folgende Themen werden behandelt:

» Details zum Signal/Rauschverhaltnis
* |ntermodulationsverhalten

» Design des idealen Preamp

« Stabilitat

+ Wichtige Kenngréf3en und deren Mes-

sung (Rauschzahl, IP3, RickfluBdamp-
fung)

+ Folgerungen

Signal-to-noise ratio

Low noise amplifiers are the logical choice of
every first stage in VHF and up receivers.
Their purpose: to minimise the deterioration
of the signal-to-noise ratio as seen on the
antenna connector. A pre-amplifier will never
improve the signal-to-noise (SNR) ratio! The
SNR at the antenna plug is the best we are
ever able to obtain. Any noise added by an
amplifier will deteriorate the SNR, so we want

144MHZ LNA

DUBUS 1/2002




Peter Hoefsloot, PA3BIY: A Very High Dynamic Range LNA for 144 MHz

Bild/Figure 1: SNR degradation, due to pre-amplifier nois

SNR at antenna plug

Signal Temp. [K]

Ambient Noise
Temperature [K]

Noise Temperature of
Pre-Amp [K]

to minimise that amount of noise. The ambi-
ent noise (man made, terrestrial or galactic
noise) sets the limit to the SNR and can be
expressed as dB above the thermal noise at
TO (T0=290 K) or as an equivalent tempera-
ture [K] at which the thermal noise would be
of the same value. In order to calculate SNR
and to perform calculations, it is often easier
to describe noise and wanted signal as tem-
perature [K] rather than in dB. The power
produced by a noise source is related to the
temperature of that source. An obvious exam-
ple we can see every day in the sky: The Sun!

In table 1 | have set 3 ambient noise levels
which may be found on 144 and 432 MHz. For
calculation purposes I'll use a low level as
seen in a quiet spot in the sky (EME), and a
high level which is common in a city. More-
over, I'll use a very low value for ambient
noise, as can be observed on 70 cm and
higher frequencies when pointing into the sky.
At these frequencies the Galactic noise is
much lower than on 144 MHz.

In order to assess the SNR we need to trans-
form it to an equivalent noise power and

SNR after amplification.:

Signal * G

(Amhiem Noise + Pre-Amp Nm'nc) G

divide it by the ambient noise level. In figure
1 | have described the process between an-
tenna and pre-amplifier in terms of noise
power. The noise contribution of the pre-am-
plifier is transferred to the summing device
(+). The amplification (G) is considered noise
less, because the noise contribution is trans-
formed to the input.

The bandwidth in the calculations is setto 2.4
kHz, being the most common used by ama-
teurs.

The noise power is calculated as:
[11 Phn=kTB

Where:
Pn = Noise Power [W]

k  =Boltzmann (1381023 [Ws/K])
B = Bandwidth [Hz]

Asignal of -130 dBm equals 1-10~'® W. Using
the above formula, T equals 3019 K (assum-
ing the noise is evenly distributed over a 2.4
kHz bandwidth).

Table 1: Various noise powers

Ambient Noise Noise (dB) Noisepower (K)
Low (432MHz) 0.156 10

Low (144MHz) 2.28 200

High (144MHz Urban) 8.97 2000

DUBUS 1/2002
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Bild/Figure 2: Circuit Diagram
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Furthermore, for calculation purposes, let's
assume a decent pre-amplifier, with a noise
figure of 0.8 dB. The noise temperature of
such a pre-amp is 59 K.

Using the ambient noise levels from table 1,
the following SNR's at the antenna plug and
after amplification can be calculated. For the
SNR the amplification figure does not matter,
as both noise and signal are equally ampli-
fied. We only need gain in order to amplify the
nanovolt signals to levels were headphones
can be exited, but this figure is not important
when assessing the influence of pre-amplifier
noise to the final SNR.

Table 2: Signal-to-noise-ratio when a wanted
signal of 3019 K signal power is received.
SNR is shown before and after amplification,
applying various ambient noise levels. The
Noise figure of the pre-amp was set to 0.8 dB.

As we can see from table 2, the importance
of low noise temperatures increases as am-
bient noise levels drop. At 432 MHz EME it
becomes obvious that a small decrease in
noise temperature of the pre-amplifier has a
great effect on the SNR after amplification.
Even on 144 MHz EME it is worth while to
strive for a low noise figure.

Lowering the noise figure further, will improve
the SNR even more (I ought to say: "A lower
noise figure gives less deterioration of the
SNR"). Table 3 gives the SNR when a pre-am-
plifier with a noise figure of just 0.3 dB (21 K)
is used.

Table 3: Signal-to-noise-ratio when a wanted
signal of 3019 K signal power is received.
SNR is shown before and after amplification,
applying various ambient noise levels. The
Noise figure of the pre-amp was set to 0.3 dB.

Comparing the SNR's after amplification, it is
evident that 70 cm EME gains the most of low
noise figures. A drop of noise figure from 0.8
to 0.3 dB gives 3.5 dB improvement in SNR
(mind you, a drop in noise figure from, for
example, 3.5 to 3.0 dB will not give such an
improvement!).

Signal/Rauschverhdltnis

Jeder Verstarker verschlechtert das von der
Antenne angebotene Signal/Rauschverhalt-
nis. Die Verschlechterung wird genau durch
seine Rauschzahl definiert.

Um nun das bestmdgliche Signal/Rauschver-
héltnis in einem Empfanger zu erhalten, mus-
sen die ersten Stufen eine Empfanger sorg-
faltig auf niedriges Eigenrauschen ausgelegt
werden.

Um einen Uberblick zu bekommen, was (iber-
haupt erreichbar ist, habe ich in Tabelle 1 die
Rauschleistung, welche die Antenne aus der
Umgebung empféngt, in Abhangigkeit von
der Frequenz und der Umgebung aufgetra-
gen. Diese Rauschleistung definiert das mi-
nimale Signal, was empfangen werden kann.

Abb1. zeigt den Zusammenhang zwischen
der Rauschzahl eines Verstarkers und dem
Signal/Rauschverhéltnis. Ich nehme ein Si-
gnal von -130dBm an, was nach Formel [1]
einer Temperatur von 3019K entspricht. Ta-
belle 2 zeigt die Verhaltnisse bei einer
Rauschzahl von 0,8dB (= 59K) auf.

Erniedrigt man die Rauschzahl auf 0,3dB
(=21K) ergeben sich drastische Verbesserun-
gen auf 70cm EME (+ 3,5dB SNR), immerhin
noch 0,7dB auf 2m EME (ruhiges Land), aber
nicht in der Stadtumgebung.

Dynamic range and available design
options

An important feature of an amplifier, is its
ability to cope with strong signals. Even
though a pre-amplifier will have the lowest
signal levels in the chain of amplification, any
distortion it creates can never be deleted by
subsequent components. Moreover, strict
bandwidth limitation is not possible yet, due
to the involved loss which influence the noise
figure. Hence, the pre-amplifier needs to cope
with strong out of band signals as well.

Let's have a look at some devices. Probably
the most widely used device in low noise
pre-amplifiers, is the MGF1302. If properly
designed, a noise figure of 0.35 dB can be
achieved at 144 MHz. However, its large sig-
nal properties are poor: the IIP3 is -7...-13

DUBUS 1/2002
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Table 2: S/N of a 3019K Signal w/ NF=0.8dB

Ambient Noise Noise (dB) |Noisepower (K) |S/N @ Antenna |S/N @ RX-
(dB) Qutput (dB)

Low (432MHz) 0.15 10 24.8 16.4

Low (144MHz) 2.28 200 11.8 10.7

High (144MHz 8.97 2000 1.8 1.7

Urban)

dBm. Some "old fashioned" transistors do
pretty good too, for example the BFT66,
which can deliver 1IP3 better than +10 dBm
using loss less feedback technology [1, 2].
However, the noise figure that is obtained is
relatively poor: about 1.5 dB. Some have
experimented using high power GaAs FET's
like the MGF1801. Though low noise figures
were acquired (0.2...0.4 dB), the IIP3 figures
remained relatively poor, given the type of
device used: +1.5 dBm [3].

The advent of today's modern communica-
tion technology has seen the development of
some interesting FET devices. Although spe-
cifically designed for PCS. (Personal Com-
munication Systems like DECT at 1900 MHz)
and GSM (900 and 1800 MHz), some of these
devices work pretty good into VHF frequen-
cies as well. One specific company that has
created such kind of devices is Agilent (for-
merly Hewlett-Packard semiconductor divi-
sion). A series of wide gatewidth PHEMT
devices have been introduced that show re-
markable features. Noise figures below 0.5
dB are obtained at 1 GHz, combined with
exceptional large signal properties. |IP3's of
+7 dBm are easily achieved at UHF and SHF

frequencies. So what's the trade off? A rather
high drain current of 40 to 80 mA! However,
for desktop transceivers, power consumption
is rarely a limitation....

PHEMT stands for "Pseudomorphic High
Electron Mobility Transistor’. The HEMT
structure can be visualised (simplified) being
a 2-dimensional sheet, in which the electrons
can move from source to drain. The proper-
ties of the layer are such that very high elec-
tron mobility and saturation velocity is
achieved, giving rise to high T, and few colli-
sions with other electrons and atoms, hence
low noise.

The structure of these pHEMT's differs from
MESFET's, like the MGF1302, such that the
gate structures are very wide. The ATF33143,
for example, has a gate width of 800 m, as
opposed to the MGF1302 which has a differ-
ent structure, utilising relatively narrow gate
widths. As a result of the wide (pHEMT) gate,
the current consumption has increased, but
without sacrificing noise figure. The
ATF33143 (introduced 2 years ago) needed
negative biasing on the gate. More recent
devices have a slightly altered structure and

Table 3: S/N of a 3019K Signal w/ NF=0.3dB

Ambient Noise Noise (dB) |Noisepower (K) |S/N @ Antenna |S/N @ RX-
(dB) Output (dB)

Low (432MHz) 0.15 10 24.8 19.9

Low (144MHz) 2.28 200 11.8 11.4

High (144MHz 8.97 2000 1.8 1.74

Urban) |

11
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Bild/Figure 3: Top view of the Prototype

are called E-pHEMTs. The "E" stands for
"Enhanced" and designates the need for
positive gate biasing. The ATF54143 needs
+0.6V gate biasing, and draws a low (leak-
age) gate current (a few pA). For VHF appli-
cations, the positive biasing has complicated
the circuit design somewhat, as we'll see
further on.

Devices designed for PCS and GSM (0.9 to
2 GHz), have very high gains at low frequen-
cies like 144 MHz. Gains in excess of 30 dB
can be achieved, but are too much to be
useful. Gain is fine, as long as it serves the
purpose of overcoming the noise figures of
subsequent stages. Anything more will only
result in overloading mixer and IF stages,
decreasing the dynamic range of the receiver.
30 dB of extra gain will decrease the usable
dynamic range by nearly 30 dB as well!

So how can we decrease the gain of SHF
devices without sacrificing the noise parame-
ters?

1. Using an attenuator behind the amplifier;

2. |Inserting loss less feedback across the
device;

3. Use non-optimal loss less matching of the
device.

An attenuator will decrease the gain, and

diminish the load on the subsequent receiver

stages. However, by putting an attenuator

behind the pre-amplifier, the OIP3
is diminished by the same amount
as well. Although the subsequent
stages have some protection from
overloading, the maximum attain-
able dynamic range is limited too.
Limiting the gain of the pre-ampli-
fier without sacrificing the OIP3
(using some form of feedback or
non-optimal matching) will con-
serve the dynamic range.

Distortion is nearly always the ef-
fect of voltage or current limita-
tions that appear in the output cir-
cuit of an active device. Limiting
the voltage and/or current level in
the output circuitry, using loss less
feed-back for example, will de-
crease the gain, hence a higher
IIP3 will be obtained. Loss less feedback can
be created by inserting a small amount of
inductance in the source leads of the pHEMT.
Using simulations [4] a value of about 6 nH
turned out to give enough feedback to de-
crease the gain to about 23 dB in stead of 30
dB. However, this form of feedback may also
affect stability.

The linearity of a device depends on its ability
to handle currents and voltage across the
output terminals. Devices that either run at
high voltages, or are biased at high currents,
will usually perform well. The E-pHEMT de-
vices used here, are biased at currents of
about 70 mA (remember the MGF1302 run-
ning at 10 mAl). The addition of loss-less
feedback in the source, gives some reduced
gain, hence a higher |1P3.

Dynamischer Bereich

Sehr wichtig fur die Auslegung des Vorver-
starkers ist die Optimierung des Intermodula-
tionsverhaltens. Intermodulation maskiert
schwache Signale und wird durch starke Si-
gnale im Band und auBerhalb des Bandes
erzeugt. NaturgemaB ist die Bandbreite von
Vorverstarkern recht groB.

In der Vergangenheit wurde oft der MGF1302
eingesetzt. Bei einer minimalen Rauschzahl
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von 0,35dB ist sein Eingangs-Interzeptpunkt
ca. -13...-7 dBm.

Eine andere Option ist die Verwendung von
bipolaren Transistoren wie z.B. dem BFT66
in einer Gegenkopplungsschaltung[1,2]. Dort
wird ein [IP3 von +10dBm bei einer
Rauschzahl von ca. 1,5dB erreicht.

Auch Leistungs-GaAs-Fet wie der MGF1801
werden benutzt. Bei Rauschzahlen von
0,2...0,4dB istder lIP3 ca. +1,5dBm [3]. Trotz
hoher DC-Leistung ist das weniger als erwar-
tet.

Inzwischen wurden moderne Leistung-
HEMT's fir die Anwendung in GSM-Basissta-
tionen entwickelt. Speziell Agilent (friiher als
HP bekannt) vermarktet PHEMT's, die eine
Rauschzahl von 0,5dB bei 1GHz und einen

IIP3 von +7dBm bei dieser Frequenz errei-
chen.

Diese PHEMT's haben sehr gro3e Breiten in
der Gate-Struktur. Ein MGF1302 hat 250um,
ein ATF33143 hat 1600um (=1,6mm!) und ein
ATF51443 hat 800um. Dadurch werden klei-
ne Rauschzahlen bei groBem Stromen még-
lich. Grof3e Stréme implizieren niedrige Inter-
modulation. Typische Stréme fir minimales
rauschen liegen bei 60..80mA. Der
ATF54143 ist ein E-PHEMT. Er braucht wie
ein normaler Leistungs-MOSFET eine positi-
ve Spannung auf dem Gate.

Die Transistoren sind fiir den Bereich von
0,9...2,5GHz vorgesehen. Auf 144MHz zei-
gen sie einen exorbitante Verstarkung von
mehr als 30dB. Das ist viel zu viel und emnied-

Bild/Figure 4: Close-up view of the E-pHEMT
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rigt nur den Dynamikbereich des Empfén-
gers.

Es gibt Methoden, um die Verstarkung zu
erniedrigen:

1. Abschwacher nach dem Verstarker

2. Kinstliche Verstimmung

3. Anwendung von “Lossless Feedback"

Ein Abschwacher erniedrigt die Verstarkung.
Gleichzeitig wird aber auch der Ausgangs-In-
terzeptpunkt erniedrigt. Damit wird der Dyna-
mikbereich erniedrigt. Also keine gute Idee.

Mit bewuBter Fehlanpassung kann die Ver-
starkung auch erniedrigen. Z.B. kann man als
Drainlast einfach einen 50€2 Widerstand neh-
men.

Am besten ist Anpassung auf die optimale
Last, die Spannungs- und Strombegrenzung
gleichzeitig erfolgen 1463t und die Anwendung
von Induktivitaten in der Source. Mittels PUF
[4] 1aBt sich zeigen, daf3 eine Induktivitat von
6nH die Verstarkung auf 23dB sinken IaBt.
Allerdings kénnen durch Sourceinduktivitat
leicht Instabilitdten oberhalb von 3GHz ent-
stehen.

Stability issues

When | started this design, | thought that
stability would be the least to worry about. It
turned out to be close to a nightmare!

The device | used has a cut-off frequency well
over 15 GHz. Hence, the maximum device
gain at VHF is very high ( 30 dB). One would
expect that the circuit might oscillate at VHF
frequencies, but it did not. It oscillated like hell
at2...5 GHz.

The initial circuit | build was stable, but was
put on a piece of board, without any "cutting
edge" tweaking of the PCB. As soon as |
changed to "nice circuits" (nicely designed
board and a shiny aluminium case), things
turned sour. Murphy had spotted me!

I made 3 new PCB designs with various re-
sults, except one: They all oscillated as soon
as | put the lid on the box. However, in the last
design | had incorporated some features to
the circuit that did improve stability some-
what. But it still oscillated...

The part that had blotted my sight turned out
to be the tuning capacitor! | had used a tuning
capacitor which had an effective capacitor
length of some 9mm (total length head to tail
was 13mm). The series and parallel series
resonances across the tuning capacitor was
(one of) the causes of input impedance val-
ues which turned the circuit into an oscillator.
Having substituted the tuning capacitor for a
low inductance type, the oscillations ceased.
Moreover, measuring the S-parameters of the
pre-amp (130 to 10000 MHz), calcullations
showed that the pre-amplifier is now uncon-
ditionally stable. Even with the lid on, which
is the most difficult task to achieve! This is
familiar to every microwave experimenter.

Stabilitét

Als ich mit diesem Projekt anfing, dachte ich
nicht, daB die Stabilitdt ein Problem werden
konnte. Tatsachlich wurde es das Hauptpro-
blem. Der FET, die ich benutze, er hat eine
Grenzfrequenz von tber 15GHz. Auf VHF ist
die Verstarkung mehr als 30dB.

Die Oszillationen waren zwischen 2 und
5GHz, sobald ich den Deckel aufsetzte. Auf
144MHz selbst war der Verstarker stabil. Die
induktive Gegenkopplung in der Source zu-
sammen mit einem ungeeigneten Abstimm-
kondensator im Eingangsschwingkreis er-
zeugten einen Oszillator.

Durch Wahl eines geeigneten Trimmers und
Serieninduktivitaten im Gate und im Drain
wurde Stabilitat erreicht. Das wurde durch
Messungen der S-Parameter von 130MHz
bis 10000MHz bei geschlossenen Deckel be-
statigt.

Designing the ideal Pre-Am-
plifier

Let's get this straight: the ideal pre-amplifier
can not be constructed using amateur equip-
ment, but we can get very close to it these
days! Some modern high frequency FET's
have NFmin which are equal or less than 0.1
dB! (NFmin is the minimum noise figure which
theoretically can be obtained with such a
device using loss less matching to the opti-
mum impedance). NFmin is acquired at a
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specific impedance. The transformation from
the antenna impedance (usually 50€) to the
impedance of NFmin introduces loss, which
will add up to NFmin. If the impedance match
to NFmin fails (i.e.: the transformation ends
up with an impedance that differs from the
optimum noise impedance), the noise figure
of the device will also be higher than NFmin.
The sensitivity for impedance mismatches is
often expressed with noise circles. Any point
on this circle will give a specific NF of the
device at the specified impedance. The larger
the distance between the successive circles,
the less critical the requirements of the
matching network will be.

To match to the optimum noise impedance,
we need to design a circuit that will do the trick
with the least amount of loss. The matching
loss is a function of loaded- and unloaded-Q
values of the matching network (Q is the ratio
between the centre frequency and the 3 dB
bandwidth of a resonant LC-network).

The unloaded Q (Qy) is the bandwidth of a
circuit without any loading by active or pas-
sive circuitry: just an LCR network. The
loaded Q (Qu) is the same network, but cou-
pled to an active or passive system, which
lowers the total bandwidth. The ratio between
these 2 figures, determines the loss, accord-
ing to the following formula:
Qu

[2] IL=20 Iog(QLi a Qll

As can easily be derived from the formula, a
high value for Qu and a low value for Q|
minimises the losses. However, the selectiv-
ity of the LC network, is determined by the
loaded Q (bandwidth!). A high value for the
loaded Q, means small bandwidth (= high
selectivity), but increases the network loss. If
the active device has good strong signal pa-
rameters, we can tolerate poor selectivity,
because the device is able to cope with strong
out of band signals, hence design a matching
network with low loaded Q.

Well designed lumped coils can obtain fairly
high Q values of 300 to 600. Using a 3 dB
bandwidth of 20 MHz, the insertion loss will
amount 0.1...0.2 dB, giving an acceptable

selectivity of -10 dB at 100 MHz, compared
to 144 MHz.

Summarising the characteristics of the input
matching network:

- matching antenna impedance to
NFmin (NFmin is a device specific,
frequency dependent, impedance);

— keeping matching losses as low as
possible, given the practical con-
straints of available Q of the net-
work.

Design

Es gibt heute Transistoren, die selbst nur eine
Rauschzahl von 0,1dB auf VHF haben. Der
Transistor will eine bestimmte Impedanz fir
die minimale Rauschzahl "sehen”, Das wird
durch Kreise konstanter Rauschzahl im
Smith-Diagramm beschrieben.

Die optimale Impedanz ist meistuns von
502 verschieden. Man braucht also eine
Transformationsschaltung, welche diese Im-
pedanz aus der Nennimpedanz von 5042 her-
stellt. Die Verluste einer solchen Transforma-
tion werden durch Gleichung [2] beschrieben.

Es kommt also darauf an, ein méglich gréBes
Verhéltnis zwischen der Leerlaufgiite Qu und
der Lastgite Qi, zu erreichen. Spulen haben
auf 2m Guten zwischen 300 und 600. Setzt
eine 3dB Bandbreite von 20MHz an, ist die
Lastglte 144/20=7. Damit ist der Eingangs-
verlust 0,1...0,2dB.

Circuit Description

The LNA is designed straight forward (figure
2), however L2 and L5 need some special
attention. The input matching network con-
sists of C1, C2and L1. L1 is a lumped air coil,
made of 2 mm diameter silver plated copper
wire. Using wire spacing of 2mm, the theoreti-
cal Q is estimated to be above 500. The
inductance is 65 nH. The bandwidth (-3 dB)
is set to about 20 MHz, a compromise be-
tween selectivity and loss. At 100 MHz the
gain is reduced by 12 dB compared to 144
MHz. The calculated insertion loss amounts
to 0.1....0.15 dB.
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Bild/Figure 5: Intermodulation Measurement set-up

L2 and L5 are part of the stabilising measures
| have taken, in order to obtain an uncondi-
tionally stable amplifier. L2 is 13/4 turn of 1
mm wire (use 3.5 mm drill), which bridges the
space between the gate and the top of the
tuning capacitor. L5 is a very small inductance
in series with the drain (about 4 nH). A thin
piece of wire, folded into a hairpin 4mm tall,
will do.

Opposed to conventional “low signal" FET's,
this E-pHEMT needs positive bias at the gate.
Two approaches are possible: a passive oran
active circuit. The former is simple, the latter
provides a constant current over tempera-
ture, hence the choice for the active circuit.
Q2 measures the voltage across R6 and pro-
vides DC feedback to the gate of Q1, which
in turn provides feedback to the FET to keep
the voltage across R6 constant. Using the
values as depicted in the schematic, a current
between 60 and 70 mA will flow through R6

(=drain current). Changing R6 will change the
current through the FET.

Schaltung

Die Schaltung in Abb. 2 hat wenig Geheim-
nisse. Die Eingangsschaltung besteht aus
C1, C2 und L1. L1 wird aus 2mm CuAg
gewickelt. Mit einem Windungsabstand von
2mm wird eine Gite von ca. 500 erreicht. Die
Induktivitatist 65nH. Bei einer 3dB bandbreite
von 20MHz ist der Abfall bei 100MHz 12dB.

L2 und L5 wurden experimentell gefunden,
um den K-faktor gréBer als 1 werden zu las-
sen.L2 besteht aus 1% Windungen 1mm
CuAg auf einem 3,5 dickem Dorn. L5 ist ein
dinner Draht als 4mm "Hairpin" gebogen.

Der ATF54143 ist "Enhance Mode" FET. Er
braucht also eine positive Spannung am
Gate, um zu leiten. Es wird eine aktive Bias-
schaltung verwendet. Q2 mif3t die Spannung
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Bild/Figure 6: IIP3, P-1 dB and Spurious Free Dynamic Ra
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an R6 und sorgt durch Rickfihrung auf das
Gate dafiir, ein ein konstanter Strom durch
Q1 flieBt. Mit den Werten im Schaltbild be-
tragt der Strom 60...70mA.

Construction

The circuit can be build on a piece of copper
clad or tin sheet, using "spider structures".
The E-pHEMT is a very tiny device (SOT-343
shape), so I've made a PCB design, which is
printed in this article.

PCB layout and components placement are
shown at the end of this article (figures 14
through 17).

Building the pre-amp is quite straight forward.
Use very fine tin core ( 1 mm), and a clean
solder tip. Position all the parts on the PCB,
except for the pHEMT (ATF-54143). Solder
the components (make sure the parts are in
the right position, capacitors and resistors
look quite alike at SMD shape level!). Figure
3 shows the components at the Top side of
the prototype (!) PCB.

Inductors L6 and L7 must be placed on the
Bottom side of the PCB in order to prevent
coupling with the input inductor L1. The last
part to solder is the ATF-54143 (designated
4Px). Now the pre-amp is ready for testing.
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Bild/Figure 7: Input return loss measurement set-up
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Konstruktion

Die Leiterplatte und der Bestlckungsplan
sind aus den Abb.14...17 ersichtlich. Alle Bau-
element werden montiert und verlotet. Zuletzt
wird der sehr FET ATF54143 (4p) eingeldtet.
L6 und L7 sitzen auf der Masseseite der
Platine. Die Abb. 3 und 4 zeigen den Aufbau.

Adjustment

Although the pre-amplifier is stable, make
sure to connect an antenna, or 502 dummy
loads to in- and output. Connect a clean
power supply to the circuit (9 to 24V DC) and
measure the current at the power supply or
the voltage across R6. The current should
read between 65 and 70 mA, the voltage
measured across R6 should read about
1.14V.

Next, insert the pre-amp in the RX chain and
tune to a beacon. Adjust the input coil tune
capacitor to maximum signal strength. | found
that the minimum noise figure is a very broad
minimum. Tuning for maximum signal
strength equals the minimum noise figure
within a few hundreds of a dB. The only way
to squeeze the last hundreds of noise figure
out of the pre-amp, is by using a calibrated
set-up.

Abgleich

Die Betriebsspannung von 9...24V wird ange-
legt und verifiziert, daB der Strom 60...70mA
betragt. Die Spannung Uber R6 betragt
1,14V,

Der Eingangskreis wird an einer schwachen
Bake einfach auf Maximum gedreht. Die
Rauschzahl ist dann bis ein paar Hundertels
dB im Minimum.

Measurements

In this chapter some considerations and pit-
falls of measurement set-ups will be de-
scribed. Obviously, the noise figure of a pre-
amplifier is one of the most important quanti-
ties, however, some errors easily made, may
lead to erroneous conclusions. The linearity
of a pre-amplifier may seem unimportant, but,
like the strength of a chain, the weakest part
of a receiver chain determines the total
strength. The in- and output impedance is an
indication of how stable an amplifier is. More-
over, high output return loss values will keep
subsequent amplifier stages quiet.
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Bild/Figure 8: Input 2-tone signals

&..

LD

1ap

e
— |

T L
fes.Bi  39kmz[38] VieH 10k
- : T6.Lvl off AL 00l
feflvl o Delta DA dB CFShp 40.000 ki _
£0.00 dda -103.5 Kz lnit [dBn)
10.0- 5 =y T T T 1
0- 1‘ _- : r] ; et
-10.0- B Ve e ~
0.0 e
-30.0- ’ i st il i
.I:: f. ..'.
1 - — _.*_ al_ —_——— -

lenter
@43k

St
80 mls]

St
144.5 Wz

Bild/Figure 9: Output Intermodulation Products
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Noise figure measurements and inhe-
rent errors

Fortunately, | am in the position to use profes-
sional noise measurement equipment from
HP (HP8970A and HP346B noise source).
Nevertheless, one should be careful not to
make measurement errors. Measurement er-
rors may be not obvious when starting a
measurement. An example is the effective
value of a periodic signal. If this is not a
perfect sinewave, most voltage meters will
give the wrong effective voltage. They are
designed using the assumption that an alter-
nating voltage will be a sinewave!

The input SWR of a low noise amplifier is
often everything but 50€. Most designs will
use a tuned circuit in order to transform the
input impedance to optimal noise impedance
of the active device. As a consequence, the
optimal source impedance of an active device
rarely matches the optimal powerimpedance.
Hence, it is rare to find low noise pre-amps
that exhibit a 50Q input impedance. A poor
input SWR of a pre-amplifier may influence
the measurements dramatically (not the
noise figure itself!!).

The nature of noise measurement equipment
is to switch a known noise source ON and
OFF. The ratio between the ON and OFF
situation is the basis on which the noise figure
calculations are performed. The noise source
is followed by a fixed amount of attenuation.
However, the impedance of the noise source
itself may not be exactly 50Q2, due to the fact
that a switch is involved (ON and OFF). As
long as the impedance of the DUT is 50Q the
noise source mismatch is of no concern, be-
cause the equipment is calibrated using
5012 impedance. However, a DUT with an
input impedance other than 50£2, will result in
an error in attenuation factor between the 2
alternating noise states. This difference is
usually ignored, but becomes crucial when
the impedance deviates much from 50Q or
when the noise figures we want to measure
are very small.

One example | recall, is a design from
YU1AW [5]. This pre-amplifier had an excel-
lent noise figure (it utilised a MGF1302), but

had an input SWR of 1:100 or so. Such a
SWR will not deteriorate the amplifier's per-
formance, but measuring its noise figure, was
quite a challenge! In fact, | was able to tune
the input circuit to negative noise figures!! The
only way to resolve this was by inserting a
fixed (calibrated) attenuator between the
noise source and amplifier. After subtracting
the attenuator value of the measured value, |
was able to obtain the real noise figure (0.35
dB for the YU1AW pre-amp).

If you are interested to get to the bottom of
noise figure measurements and pit falls, it is
worth reading an article by Rainer
Bertelsmeier, DJ9BV [6].

Inserting extra attenuation reduces the meas-
urement error considerably and should be
standard practice in low noise pre-amp meas-
urements. Using a standard noise source
(even a professional one), may lead to mis-
leading (low) noise figures! Some noise figure
measurement set-ups automatically measure
the S-parameters of both noise source and
DUT, and compensate. This may be the ulti-
mate method, but requires a very expensive
set-up.

Measuring IP3

Linearity can be measured using 2 inde-
pendent signal sources, isolated from each
other by circulators and a combiner. The cir-
culators are added in order to increase the
isolation between the 2 signal sources and
prevent intermodulation to emanate from the
signal sources themselves (figure 5). In this
set-up | used the FSEA spectrum analyser
from Rohde & Schwarz (but any spectrum
analyser having adequate dynamic range,
may be used). Care must be taken not to
overload the analyser, which will lead to the
generation of IM products in the analyser
itself.

The isolators are from Philips (surplus 154
MHz pagers systems, tuned to 145 MHz),
which provide more than 40 dB isolation.
Added to the isolation provided by the hybrid
combiner (about 20 dB), both signal gener-
ators are isolated by more than 60 dB, which
was sufficient to obtain more than 80 dB
suppression of any 3rd order products.
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Bild/Figure 10: Input Return Loss
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Bild/Figure 12: Gain plot from 95 to 195 MHz
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In figure 6, the relation between IM, the fun-
damental signal and IP3 is shown. As can be
seen the actual 3rd order IP point will never
be reached by an amplifier, because satura-
tion will have occurred long before. Instead,
we need to measure the intermodulation
products some 10 to 20 dB below the satura-
tion point of the amplifier, and calculate the
IP3. The Spurious Free Dynamic Range
(SFDR) can also be calculated if the [IP3 and
noise floor are known.

The equation for IP3 is:

_3Po-IMD3
T2

(31 IP3

where
Po Single tone output level in dBm
IMD3 Two Tone 3rd order distortion
level in dBm

From the intermodulation products as they
appear at the output of the Device Under Test,
the 1IP3 can be calculated (as a tool | use a
freeware program from Agilent: AppCad [7]).

“Center
145 Mz

I i - —J
Sweep Stop
100 ms 195 MHz

Measuring the return loss of amplifier
ports

The input and output return loss are a meas-
ure of how well an amplifier matches to 502
impedance. The smaller the reflection (i.e. a
high return loss level in dB), the better it
matches to 50€2. Is it an important value? Not
for the actual noise figure. However, upon
employing the LNA good matching guaran-
tees that 5042 interconnection lines can be
used without having to take their length into
account. The return loss can be measured
using a directional coupler which is fed by a
signal generator and terminated by the De-
vice Under Test (DUT). The reflection port will
show the amount of energy that is not ab-
sorbed by the DUT and reflected back into the
directional coupler (Figure 7).

In stead of a spectrum analyser, a sensitive
power meter (< -10 dBm) or a calibrated
receiver can be used as well.

The set-up can be easily calibrated: Step 1:
Let the output port open (i.e.: no DUT at-
tached to the directional coupler) and read the
strength of the signal at the reflection port of

DUBUS 1/2002



Peter Hoefsloot, PA3BIY: A Very High Dynamic Range LNA for 144 MHz

Bild/Figure 13: Gain plot from 0 to 1800 MHz
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the directional coupler (a value should be
found equivalent to the specified coupling
loss of the directional coupler. For example,
if the coupling loss is 20 dB, and the signal
generator is set to -20 dBm, a value of about
-40 dBm should be found).

Step 2: Attach a 50Q dummy load or 50Q
SMD resistor to the output of the directional
coupler, and the reading should be at least 20
dB less than before because all energy
should be absorbed in the 5012 load and no
reflections should appear at the reflection port
(apart of the directivity of the coupler in use,
usually 30 dB).

Messungen
Die Messungen beziehen sich auf folgende
Eigenschaften:

» Rauschzahl

s Linearitat (IP3)

¢ Eingangs- und Ausgangsanpassung

Rauschzahl
Normalerweise hat ein Vorverstarker ein
schlechtes Eingangs-VSWR. Das geht den

0.900 BHz

Tenter
100 nfs

MeBwert eine Rauschzahlmessung sehr
stark beeinflussen.

Die Rauschquelle schaltet periodisch zwi-
schen Ein- und Auszustand hin- und her.
Dabei &ndert ihre Impedanz ganz wenig.
Selbst Sie ihre Anpassung zeigt (> 30db
RiickfluBdampfung) reicht eine kleine Ande-
rung der Impedanz, um bei MeBobjekten mit
hohem VSWR eine Anderung der Verstar-
kung herbeizufiihren. Damit kann je nach
Phasenlage ein groBerer oder kleiner Y-faktor
vorgetduscht werden, was dann zu einem
falschen MeBwert fir die Rauschzahl fihrt.
Speziell 15dB ENR Rauschquellen wie die
HP346B oder die AILTECH 7615 sind dafir
anféllig. Da hilft dann nur ein zuséatzlicher
10dB Abschwécher.

Das war vor Jahren die einzige Methode, um
einen Vorverstarker nach YU1AW [5], der ein
Eingangs-VSWR von 1:100 hatte, zu mes-
sen.

Wer sich da eingehender informieren méch-
te, sei auf den Artikel von Rainer Bertelsmei-
er, DJ9BV [6], verwiesen.
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Bild/Figure 15: PCB Top View
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Bild/Figure 14: PCB Bottom View

DUBUS 1/2002 24



Peter Hoefsloot, PA3BIY: A Very High Dynamic Range LNA for 144 MHz

Bild/Figure 16: Silk Screen Top
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Linearitat (IPI)

Wie in BA,. 5 gezeigt wird die Intermodulation
mit zwei entkoppelten Signalquellen und ei-
nem Spektrumanalysator gemessen.

Die Entkopplung wird mit zwei Isolatoren von
Philips und einem Hybridkoppler auf minde-
stens 60dB gehalten. Das reicht aus, um
keine Intermodulation im Dynamikbereich
(> 77dB) des Spektrumanalysators zu sehen
(Abb. 8).

Abb. 6 zeigt den Zusammen zwischen den
Intermodulationsprodukten und dem Einton-
signalen. Die Produkte wachsen im linearen
Bereich mit der 3-fachen Geschwindikeit wie
die Einzeltdne, bis schlief3lich Sattigung ein-
tritt. Aus einer solchen Kurve kann den IP3
und den intermodulationsfreien Bereich be-
stimmen.

Anpassung

Die Anpassung im Ein- und Ausgang macht
den Einsatz des Verstarkers problemlos z.B.
vor Filtern und ist auBerdem ein Kriterium flr
Stabilitat.

Die RuckfluBdampfung kann nach dem Auf-
bau im Abb. 7 bestimmt werden. Die Kalibra-
tion wird durch Anlegen einer Last von 508
und einer offenen Last bewerkstelligt.

Measurement Results

Intermodulation

From the intermodulation products as they
appear at the output of the Device Under Test,
the OIP3 can be calculated (| used a freeware
program from Agilent: AppCad [7]). The IIP3
then follows by subtracting the gain (AppCad
will perform this equation as well). The 2-tone
test signal as applied to the pre-amplifier is
shown in figure 8a. All IM products are 80 dB
down. In figure 8b, the measured IM spec-
trum is shown as produced by the amplifier.

The measurements performed on the 144
MHz pre-amplifier shows 3rd order Inter-
modulation Products of -565 dBm, compared
to the fundamental signals of -2 dBm. These
values result in an Output IP3 of +25.5 dBm.
At an amplifier gain of 23 dB, the IIP3 is +2.5
dBm (IIP3 = OIP3 - Gain).

Input and output return loss

The input and output return losses were
measured using a professional S-parameter
measurement set-up by HP. The input return
loss shows a fairly wide dip, and peaks at
-13.5 dB around 142 MHz. However, the re-
turn loss is still -12 dB at 144 MHz.

The output return loss has a more or less flat
characteristic, which is the result of the heavy
loading by R8 in the drain circuit. At 144 MHz
the output return loss is better than 25 dB.

Noise figure

In order to prevent the gain error, a fixed
(carefully measured!) attenuator of 10 dB was
inserted between the noise source and the
LNA. The noise LNA figure was measured to
be 0.25 dB.

Gain

The gain is measured in a traditional manner
(if you are lucky to have a spectrum analyser
at your disposal!). Figure 11 and 12 show
plots of different frequency spans. Aslight rise
in gain can be noticed for frequencies higher
than about 1500 MHz. This is due to the
series inductance of the tuning capacitor and
the series inductance in the source. As can
be seen from the plot, the gain is 23 dB
around 145 MHz.

Summarising

Gain: 23 dB
NF: 0.25dB
Input return loss: 12dB
Qutput return loss: >25dB
3rd order input intercept point: 2.5 dBm
Supply voltage: +9...+24V
D.C. supply current: 68 mA
Ergebnisse

Intermodulation

Abb. 9 zeigt die Intermodulationsprodukte ei-
nes intermodulationfreien Eingangssignal
nach Abb. 8. Aus den Pegeln errechnet sich
ein OIP3 von IP3=-2dBm+55/2=25,5dBm.
Bei einer Verstarkung von 2,5dBm entspricht
das einem |IP3 von +2,5dBm.
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Anpassung

Abb. 10 zeigt die Eingangsanpassung. Sie ist
auf 144MHZ 12dB, ein erstaunlich hoher
Wert fiir die RickfluBdampfung.

Abb. 12 zeigt, daB3 auf 145MHZ die Riick-
fluBdampfung besser als 30dB ist.

Rauschzahl

Die Rauschzahl des Prototypen wurde mittels
HP8970B und einer HP346B+10dB Ab-
schwécher mit 0,25dB gemessen.

Verstérkung
Die Verstarkung betragt auf 145MHz 23dB
(Abb. 12). Der Breitbandplot ist in Abb. 13.

Conclusions

The merit of this pre-amplifier is in the combi-
nation of a high dynamic range with a very low
noise figure. Optimal utilisation of both as-
pects can only be realised when the sub-
sequent stages have a high dynamic range
as well, otherwise only the noise figure will
drop, sacrificing dynamic range. Modem E-
pHEMT FET's enable us to construct pre-am-
plifiers with low noise figures and high IIP3,
without the need for compromises on either
aspect. Moreover, the Input- and Output im-
pedance's can be matched very closely to
5042 as well, without sacrificing performance.
Some care must be taken in order to prevent
oscillation in the SHF frequency range, given
the high fr of these devices, but carefully
designed these amplifiers are unconditionally
stable.

SchiuBbemerkungen

Der Vorteil dieses Vorverstarkers besteht in
der niedrigen Rauschzahl, des hohem IP3,
der guten Ein- und Ausgangsanpassung und
nicht zuletzt der absoluten Stabilitat von 100
bis 10000MHz. Das wurde erméglicht durch
den Einsatz eines modernen E-PHEMT.

Acknowledgement

I'd like to thank Frank van Vliet (PA3FAQ) for
reviewing this article and for his technical
support considering E-pHEMTdevice issues.
I'd also like to thank Jos van de List (PA0JOZ)

and Rainer Bertelsmeier (DJ9BV) for their
constructive comments.

[As an option, | can supply complete "do it
yourself* kits, including the PCB, 2 x N con-
nector, a milled aluminium box and all elec-
tronic parts (ATF-54143 pHEMT, Hi Q tuning
capacitor, SMD parts, etc). | need at least 100
interested Hams before I'll order PCB's. If you
are seriously interested, please send an
email to: pa3biy @ wanadoo.nl ]

Danksagung
Ich méchte Frank van Vliet (PA3FAQ) dafir
danken, daB diesen Artikel Korrektur gelesen
hat. Jos van de List (PAOJOZ) und rainer
Bertelsmeier (DJ9BV) danke fir Ihre kon-
struktiven Beitrage.

Als Option biete ich die Bereitstellung von
Teilesatzen an, die alle Teile einschlief3lich
PCB und Gehause enthalten. Ich brauche
mindestens 100 Interessenten, um eine PCB
kommerziell fertigen zu lassen. Nur ernsthaft
Interessierte melden sich bitte unter
pa3biy @wanadoo.nl

Literature

[1]M. Martin, DJ7VY, "Neuartiger Vorver-
starker fir 145MHz- und 432MHz
Empfanger’, UKW Berichte 4/1997, page
194-200

[2]R. Bertelsmeier, DJ9BV, "High IP-LNA for
432", DUBUS 2/1992, page 15-19

[3]Domenico Marini, IBCVS, Piero Moroni,
I5TDJ, "Improvements For The 144 MHz
Cavity Preamplifier", DUBUS, page 25-32

[4]Puff version 2.1

[5]D.Dobricic, YU1AW, "Absolut Stabile,
Rauscharme GaAs-FET Vorverstarker”,
UKW- Berichte 2/1990, page 118-126 and
3/1990, page 138-146

[6]R. Bertelsmeier, DJ9BV, "Myths and Facts
about Preamp Tuning", DUBUS 2/1993, page
41-48.

[7JURL of Agilent (previously Hewlett-
Packard semiconductor division):
http://www.semiconductor.agilent.com/

DUBUS 1/2002




47 GHz Verstarkertechnik

Michael Kuhne, DB6NT
Birkenweg 15, D-95119 Naila, Germany

EinfUhrung

Die Realisierung eines rauscharmen Vorver-
starkers mit brauchbaren technischen Daten
furdas 47 GHz Amateurband war bisher nicht
maglich. Lediglich wurden hochkommerzielle
Verstarker fiir die Militartechnik oder Radioa-
stronomie zu entsprechenden Preisen ange-
boten. Seit einiger Zeit sind jedoch Verstar-
kerchips von verschiedenen Halbleiterher-
stellern erhéltlich, die gute Verstarkerdaten
liefern. Leider sind dies reine Halbleiterchips,
die zur Kontaktierung der Anschliisse gebon-
det werden missen. Dies setzt den Zugriff auf
eine entsprechende Bondanlage voraus. Ver-
suche mit gehdusten GaAs FET's wurden
schon in den Neunziger Jahren unternom-

men, die jedoch keinerlei Verstarkung aufwie-
sen. Dies ist hauptséachlich auf die Gehause
und deren parasitaren Eigenschaften ( Induk-
tivitaten ) zuriickzufiihren. Selbst CFY77 mit
abgefeilten Geh&duseboden und direkter
Montage auf der Leiterplatte blieben ohne
jeglichen Erfolg. Alle Anstrengungen, die
Bondtechnologie zu umgehen, scheiterten.

Intfroduction

Until now there existed no amplifiers for the
47GHz amateur band. There were only com-
mercial amplifiers on similar frequencies for
military or radio astronomy use. Their prices
made them prohibitive for use by amateurs.

Bild/Figure 1: Amplifier w/ 2xCGY2139X
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Nevertheless there are some chips on the
market. But they can only be used if there is
access to a bonding equipment.

Since 1990 we made experiment to use nor-
mal FET's in a package on 47 GHz. Even
some CFY77, where the bottom of the pack-
age had been removed and mounted directly
on the PCB, were completely ineffective. So
all attempts to avoid the use of bonding equip-
ment were fruitless.

Hersteller von Chips

Chips werden von Firmen wie z.B. UMS,
TRW, Philips, HP, ALPHA, SIEMENS, NEC,
FUJITSU, MITSUBISHI oder anderen herge-
stellt. Die meisten Halbleiter werden jedoch
fur kommerzielle Frequenzbereiche gefertigt.
Das ist z.B. der Bereich von 38...44 GHz oder
55..60 GHz. Flur das Amateurband um
47,088 GHz wird leider kein Chip produziert,
so dass Standardhalbleiter verwendet wer-
den missen, die auBBerhalb ihres normalen
Frequenzbereiches betrieben werden und
somit nur eingeschrénkt die technischen Da-
ten der Hersteller erreichen.

S T TR T

Verwendet wurden zum einen der von PHIL-
IPS hergestelite Chip CGY2139X (30...44
GHz) mit dem zwei Verstérker aufgebaut wur-
den. Zum anderen wurden weitere Verstarker
mit UMS Chips vom Typ. CHA2157 (55-60
GHz) und CHA2194 (36-44) aufgebaut.

Zur Anwendung kamen jeweils zwei Verstar-
ker Chips in Serienschaltung, um eine hohe
Durchgangsverstarkung zu erzielen. Dies ist
notig um die relativ schlechte Eingangs-
rauschzahl des nachgeschalteten Subhar-
monikmischers mit Spiegelfrequenzfilter zu
verbessern.

Chip Manufacturers

Usable chips are manufactured by UMS,
TRW, Philips, Agilent, Alpha, Siemens, NEC,
Fujitsu, Mitsubishi. There are produced for
the commercial band from 38 to 44GHz and
for 55 to 60GHz. To use them on 47GHz
means to accept compromises in respect to
their published performance.

Positive results were achieved by the Philips
chip CGY2139X (33...44GHz) and the
CHA2194 (36..44GHz) and CHA2157
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Bild/Figure 2: Amplifier w/ 2xCHA2157
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Photograph of the CHA2157 amplifier
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Bild/Figure 3: Side view of ampilifier

m

(55...60GHz) from UMS. To get a reasonable
gain two chips were staggered. This resulted
in a gain of more than 30dB and was enough
to mask the extremely noise of the subhar-
monic mixers in the case of an RX preamp.

Aufbau

Der Aufbau erfolgt auf einer 5 mm starken
und 30 x 50 mm groBen Messingplatte mit
entsprechenden Ausfrasungen fir Hohlleiter
und Bohrungen fir die verstellbaren Ab-
stimmschieber. Die Montage der 0,12mm
starken RT/duroid 5880 ROGERS Leiterplat-
te erfolgt durch Aufl6ten. Hierzu ist die Mes-
singplatte vorher zu verzinnen. Durch diese
Anordnung ergibt sich eine direkte
Einkopplung von der Leiterplatte in
den Hohlleiter. Ferner lasst sich der
Verstérker axial drehen und somit
als "Wendeverstarker" flir Senden
und Empfang nutzen.

Construction

The construction was on a 5mm
thick brass plate with the dimension
30x50mm (Fig. 16). The substrate is
a 0.12mm (5mil) thick PTFE
RT/Duroid material 5880 from Ro-
gers. This PCB is directly soldered
to the brass plate. The coupling to
the waveguide is directly from the
PCB. (Fig. 4).

Bonden

Die Verstarkerchips werden in eine Aus-
frasung der Leiterplatte eingeklebt (die-bon-
ding) und im "wedge-wedge" Bondverfahren
mit 25 Golddraht ohne Bondloop mit der Lei-
terplatte verbunden. Der Spalt zwischen Lei-
terplatte und IC sollte dabei so gering wie
maglich sein, um kurze Bonddrahtlangen und
somit gute HF-Eigenschaften zu erreichen
(Bonddraht = Induktivitat = Tiefpass! ). Die
Versorgung der Halbleiter mit Betriebsspan-
nung fir Gate und Drain erfolgt (iber Bond-
verbindungen mit normaler "loop” auf "single-
layer Chipkondensatoren" die unmittelbar ne-
ben den Verstarkern eingeklebt sind und

Bild/Figure 4: Sketch of waveguide coupler
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Bild/Figure 6: Parts Layout for CGY2139X

2 x CGY2139X

+5V

1K

Bild/Figure 5: Bonding sketch for CGY2139X
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Bild/Figure 7: Parts Layout for CHA2157
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Bild/Figure 8: Bonding sketch for CHA2157
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Bild/Figure 9: Parts Layout for 2xCHA2194 parallel

| 47 GHz Amplifier CHA DB 6 NT 1.2002 |

2 xUMS
CHA2194

+5V

Bild/Figure 10: 2xCHA2194 (top) and CHA3093C (bottom)
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Bild/Figure 11: Circuit Diagram for power supply
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dann weiter auf die Leiterplatte. Die Chipkon-
densatoren sind notwendig, um Schwingnei-
gungen durch zu lange Bonddrahte zu mini-
mieren und somit eine gute HF Abblockung
zu erreichen. Das Bonden auf weichen
Substraten (6) wie TEFLON erfordert hohere
Ultraschall -Leistung als auf dem Halbleiter.
Um eine optimale Haftung der Drahte auf der
Kupferleiterbahn zu erreichen wurde zusatz-
lich etwas Leitkleber aufgetragen.

Bonding

The chips have to glued into a slit of the PCB
(Die-Bonding). The connection pads are
bonded to the PCB by means of 25um) goid
wire (wedge-wedge procedure).

The connections to the bias pads (gate and
drain) are first routed to chip capacitors which
are glued near the chip and then to the PCB.
Bonding to a soft substrate as PTFE is not

without difficulties. To help the durability of the
bonding some silver epoxy glue had been
attached to the copper traces.

Stromversorgung

Fir den Betrieb ist eine negative Versor-
gungsspannung sowie eine positive Drain-
spannung erforderlich. Dazu wurde eine ent-
sprechende Schaltung mit SMD -Leiterplatte
entwickelt, die universal fir verschiedene
Verstarker verwendet werden kann. Die mit
handelsiblichen Bauteilen bestiickte Leiter-
platte erzeugt eine strombegrenzte Drain-
spannung mit regelbarer Ausgangsspannung
von 4..7V und je nach Widerstandsbe-
stickung einer Strombegrenzung von
10...2000mA. Die negative Gatespannung
betragt 5V Gber einen Vorwiderstand. Arbeits-
widerstande fir die einzelnen Stufen sowie
Gatespannungsregler befinden sich auf den
HF-Leiterplatten.
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Bild/Figure 12: Powersupply Parts Layout

Power Supply

To operate the chips a positive supply as well
as a negative gate supply is necessary.

Fig. 11 to 14 show an universal power supply,
which delivers a current of 5...2000mA at an
output voltage of 4...7V and a negative gate
voltage of -5V.

Abgleich

Zunéchst werden die Gatespannungen auf
den entsprechenden Wert der ICs, ca. -0,3V,
voreingestellt. Danach wird die Drainspan-
nung angelegt und der dem Datenblatt ent-
nommene Drainstromwert eingestellt. Die Ar-
beitswiderstdnde sind vorher dafiir entspre-
chend zu dimensionieren. Nun kann der HF-
Abgleich durch Verstellen der Hohlleiterkurz-

schliisse (Abstimm-
schrauben der Firma TE-
KELEC-TEMEX) und
durch Anbringen von
"Stubs" an den HF-Leiter-
bahnen erfolgen. Danach
erfolgt der Feinabgleich
mit den Ruhestromen der
ICs.

Alignment

After presetting the gate
voltage to -0.3V the drain
voltage is applied. The
typical value of the data
sheet is to be set by vary-
ing the gate voltage.

The gain is optimised by
adjusting the waveguide
shorts (Tuning screws
from Temex). Additional
tuning can be performed
by stubs and adjusting
the current.

MeBwerte

Daten Prototypen mit je 2
Chips in Serie. Mit den
PHILIPS IC's (Original
Frequenzbereich 38...44
GHz) konnte bei zwei
Prototypen eine Verstar-
kung von 31 dB bei einer Sattigungsleistung
von 20 mW erreicht werden. Das ergibt bei
einer Steuerleistung von 25Watt eine Aus-
gangsleistung von 14 mW. Einseitenban-
drauschzahl NF betrug bei einem Exemplar
5,7 dB bei dem anderen 4,9 dB. Durch die
hohe Leerlaufverstarkung bei 40 GHz ergab
sich eine leichte Schwingneigung, die mit
Absorbermaterial zu unterdricken war.

Mit den ICs der Firma UMS (Original Fre-
quenzbereich 55...60 GHz) konnte bei einer
Verstarkung von 27 dB eine Rauschzahl NF
von 4,1 dB gemessen werden. Bei einer Steu-
erleistung von 25W wird eine Ausgangslei-
stung von 8 mW erreicht. Die Sattigungslei-
stung liegt bei 37 mW! Output. Der Abgleich
im Eingang des Verstarkers war kritisch und
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Bild/Figure 13: Powersupply

stellt einen Kompromil3 zwischen Rauschan-
passung und Verstarkung dar. Dieses ist auf
die schlechte Eingangsanpassung des IC's
bei 47 GHz zuriickzufiihren (siehe Datenblatt
-2-). Die angegebene Rauschzahl von 3,5 dB
bei 55...60 GHz konnte bei 47 GHz dadurch
nicht erreicht werden.

Mit 2 Chips CHA 2194 (Original Frequenzbe-
reich 36...44 GHz) in Serienschaltung wurde
bei einer Rauschzahl von 4,4dB NF eine Ver-
starkung von 32 dB gemessen. Die Satti-
gungsleistung lag bei 42 mW. Ein mit zwei
parallel geschalteten Chips CHA 2194 aufge-
bauter Verstarker erreichte 65 mW Aus-
gangsleistung.

Ein weiterer Verstarker mit dem UMS Chip
CHA 3093c ergab noch keine zufriedenstel-
lenden Ergebnisse.

Rauschzahl und Verstarkung wurden uber
einem 47 GHz DB6NT Transverter mit 2 Kreis
Honhlleiterfilter nach OE9PMJ gemessen.
Dazu wurde ein Noise Gain Analysator von
EATON 2075B mit einer Hobhlleiter-
rauschquelle HP Q 347B benutzt. Die Lei-
stungsmessung erfolgte durch ein HP435B
mit Powersensor Q8486A.

Measurements

2 chip prototypes

The chips from Philips CGY2139X could be
tuned to 31dB gain and a saturation power of
20mW. The noise figure measured between
4.9dB and 5.7dB for the second prototype

The chips from UMS CHA2157 (Original
range from 55 to 60GHz) could be tuned to
27dB gain and a saturation power of 37mW.
The tuning was quite difficult. The input return
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U- BAND 47 GHz
SUPER LOW NOISE AMF

Zusammen-
fassung

Ich denke, das die er-
reichten Werte einen
deutlichen Fortschritt
fur die Amateurfunk-
technik im 47 GHz
Band darstellen. Si-

=

IN
MODELL 472 A

UHNE electronic .. y g .

MICROWAVE COMPONENTS

Bild/Figure 15: Ampilifier for 47GHz

loss at 47 GHz is quite low. Anyway the noise
figure measured 4.1dB.

The chips from UMS CHA2194 (Original
range from 36 to 44GHz) could be tuned to
32dB gain and a saturation power of 42mW.
The noise figure
measured with 4.4dB.

cherlich wird es in Zu-
kunft weitere interes-
sante Verstarker IC's
geben, die noch bes-
sere Ergebnisse brin-
gen, doch gegeniiber
den bisher verwende-
ten Transvertern mit
Subharmonicmischer
(Einseitenband

Rauschzahl um die 11
dB) stellt der derzeiti-
ge Stand bereits eine Rauschzahlverbesse-
rung von Uber 6 dB (eine S -Stufe) dar. Die
SSB Sendeleistung erhéht sich auch um
mehr als 20 dB. Als einzige Hurde fur den

Two chips CHA2194 o

in parallel measured -
with a saturation
power of 65mW.

Noise figure and gain
were measured in
front of a DBBNT
transverter which had
a waveguide filter af-
ter OE9PMJ in front.

The noise figure was

r=<3mm
ObL T

determined by an EA-
TON 2075B without a
waveguide noise

=
(Y]

source HP Q347B.
Power was measured
by a Q8486A sensor
with a HP435A pow-
ermeter.

- - ]

Bild/Figure 14: Machined Box

DUBUS 1/2002



Michael Kuhne, DBONT: 47 GHz Verstarkertechnik

Acknow-
ledgement

Richardson Elec-
tronic Gmbh did help

with the UMS chips
and Philips
Tunerwerk  Krefeld
with the Philips chips.
Mr. Gerold Henning

%o

did the bonding. Gert,
DGBEB and Hubert,
DG1KBF did the con-
struction work.

Literatur/Ref-

erences

(1) Datenblatt, PHIL-
IPS CGY2139X

(2) Datenblatt, UMS

Bild/Figure 16: Base Plate

Nachbau ist die Bondtechnologie zu sehen,
die leider nicht zu umgehen ist.

Summary

For the first time active devices could be
utilised in 47GHz amplifiers. This gives a
large step in performance for the power level
and in term of noise figure. In front of a typical
subharmonic mixer which measures with a
SSB noise figure of 11dB more than 6dB can
be gained. The power level is improved by
20dB.
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Description

Agilent Technologies's ATF-HM 143
is & high dynamic range, low

ise, E-PHEMT housed in a
SC-T0 (SOT=343) surface
mount plastic package.

The combination of high gain, high
linearity and low noise makes the
ATF-54143 ideal for cellular/PCS
s ons, MMDS, and other
sysie n the 450 MIz to 6 Glz
frequency range.

Enhancement PHEMT ATF 54143

Agilent ATF-54143 Low Noise
Enhancement Mode
Pseudomorphic HEMT in a
Surface Mount Plastic Package

Data Sheet

Features
» High linearity performance
* Enh Mode Technology"!

* Low noise figure
* Excell iformity in
specifications

Surface Mount Package * 800 micron gate width
S0T-343 * Low cost surface mount small
plastic package S0T-343 (4 lead
SC-70)
* Tape-and-Reel packaging option
available

Specifications

2 GHz; 3V, 60 mA (Typ.
Pin Connections and : )
Package Marking + 36.2 dBm output 3 order intercept
> * 20.4 dBm output power at 1 dB
aate [[]] i RIS gain compression
mn * 0.5 dB noise figure
a 2
SOURCE E > DRAIN

* 16.6 dB associated gain

Note: Applications

Top View. Package marking provides 5 .
.
orientation and identification Low noise amplifier for cellular/

PCS base stations
“4F" = Device Code
“x" = Date code character . LNMurWLlllN. WLLmI'I' and
identifies month of manutacture MMDS Ipph:allﬂl‘lﬁ

* General purpose discrete
E-PHEMT for other ultra low noise
applications

Nota:

1. Enhancemont mode technology requires
posstive Vgs, thereby eliminating the need
for the negative gate voltage associated
with conventional depletion mode devices
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ATF-54143 Electrical Specifications
Ta=25°C, RF parameters measured in a test circuit for a typical device

Symbol Parameter and Test Condition Units Min. Typ. Manx.
Vgs Dperational Gate Valtage Vds = 3V, Ids =60 mA v 04 05 0.75
Vth Threshold Voltage Vds =3V, Ids = 4 mA v 0.18 038 0.52
Idss Saturated Drain Current Vds =3V, Vgs =0V pA — 1 5
Gm Transconductance Vds =3V, gm = Aldss/AVgs; mmha 230 410 560
AVgs =0.75-0.7 = 0.05V
Igss Gate Leakage Current Vgd = Vgs = -3V pA — — 200
NF Noisa Figure !l f=2GHz Vds =3V, Ids = 60 mA dB - 05 04
1 =800 MHz Vds =3V, ds =60 mA dB — 03 —
Ga Associated Gain!'! f=2GHz Vds = 3V, Ids = 60 mA dB 15 166 185
1 =900 MHz Vds =3V, Ids =60 mA dB - 34 -
0IF3 Output 3 Order f=26Hz Vds = 3V, Ids =60 mA dEm k] 362 —
Intercept Point!"! f=800MHz  Vds=3V,Ids=60mA dBm — 355 —
P1dB 1dB Compressed t=2GHz Vds = 3V, Ids = 60 mA dBm — 04 =
Output Power " 1 =900 MHz Vds =3V, Ids =60mA dBm — 184 —
Notes:
1. Measuraments obtained using production test board described in Figure 5.
Input 50 Ohm Input Dutput 50 Ohm Output
T issi Matching Circuit Matching Circuit Transmission |
Line Including I"_mag =030 out 1"_mag = 0,035 Line Including
Gate Bias T I"_ang = 150° I_ang=-71° Drain Bias T
(0.3 dB loss) {0.3 dE loss) (0.4 dB loss) (0.3 dB loss)

Figure 5. Block diagram of 2 GHz production test board used for Noise Figure, Associated Gain, P1dB, and 0IP3 measurements. This circuit repre-
sents a trade-off between an optimal noise match and associated impedance matching circuit losses. Circuit losses have been de-embedded from
actual measurements.

ATF-54143 Typical Performance Curves
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Figura 8. 0IP3 vs. Frequency and Bias
Tuned for Max 01P3 and Fmin.
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ATF-54143 Typical Performance Curves, continued
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Figure 12. P1dB vs. I35 and Vg Tuned for
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Figure 15. P1dB vs. I35 and V4, Tuned for
Max 0IP3 and Fnin at 500 MHz.

Note:

1. I, represents the quiescent drain current
without RF drive applied. Under low valuas
of Ly, the application of RF drive will cause
lgto increass substantially as P1dB is
approached,

i —a
’f - ———
1

/

GAIN (48]
=

n L] ® L] 1m0
lq(mAl

Figure 10. Gain vs. lys and Vg, Tuned for
Max 0IP3 and Fmin at 2 GHz.
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Figure 13. Gain vs. lys and Vy, Tuned for
Max DIP3 and Fmin at 900 MHz.
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Figure 16. Gain vs. Frequency and Temp
Tuned for Max 0IP3 and Fmin at 3V, 60 mA.
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ATF-54143 Typical Performance Curves, continued
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Figure 18. DIP3 vs. Frequency and Temp
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Figure 19, P1dB vs. Frequency and Temp

Figure 20. DIP3, P1dB, Gain and Fmin va.

Tuned for Max DIP3 and Fmin at 3V, 50 mA. Tuned for Max DIP3 and Fmin at 3V, 50 mA. lgs 013V @ 2 GHz.
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Figure 21. 0IP3, P1dB, Gain and Fmin va.
lgs 014V & 2 GHz
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Figure 22 OIP3, P1dB. Gain and Fmin vs.
lgg a1 3V & 900 MHz

Iy (rmA}

Figure 23 DIP3, P1dB, Gain and Fmin va.
lge 01 4V & 900 MHz.

ATF-54143 Reflection Coefficient Parameters tuned for Maximum Qutput IP3,

4

@ 1 & 5 8
FREQUENCY (GHz)

Figura 24, Fmin'") vs. Frequency and |4

at 3V,

Vps =3V, lps =60 mA

Freq "Out_Mag." I"Out_Ang."! 0iP3 P1dB
(GHz) (Mag) (Degrees) (dBm) (dBm)
(£} om7 15 35.54 184

20 0.026 85 3623 2038

s om3 173 37.54 20.28

58 0.025 2 3575 1809

Nota:

1. Gamma out is the refl tficient of the circuit d to the output of the device
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united
monolithic
semiconductors

CHA2194

36-44GHz Low Noise Amplifier

GaAs Monolithic Microwave IC

Description

The circuit is a three-stage self biased wide
band monolithic low noise amplifier,
designed for 38 GHz to 44 GHz point to
point and point to multipoints communication

The circuit is manufactured with a standard
HEMT process : 0.25um gate length, via
holes through the substrate, air bridges and
electron beam gate lithography.

It is supplied in chip form.

Main Feature

Broad band performance 36-44GHz
3dB noise figure

19dB gain, + 0,5dB gain flatness
Low DC power consumption, 45mA
20dBm 3rd order intercept point
Chip size : 1,670 x 0,970x 0,1mm

Main Characteristics

G

we_ - —

u

BESiZiiesiimnanadil

On wafer typical measurement

Tamb = +25°C
Symbol Parameter Min Typ Max | Unit
NF Noise figure at freq : 40GHz 3 - dB
G Gain 17 19 dB
AG Gain flatness +05 +1 dB
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Typical on Wafer Measurements
Bias conditions: Tamb = +25°C, Vd = 3.3V, Vg1 = Vg2 to have Id = 80mA
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Frequancy (GHz) Frequency (GHz)

Typical packaged Measurements
Bias conditions: Tamb = +25°C, Vd = 3.3V, Vg1 = Vg2 to have Id = 80mA
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50 51 54 S ™w # 0 52 iy 5t K i

Freguency (GHz) Frequency (GHz)
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CGY2139X

Ka/Q Band Low Noise Amplifier

Advance Information.

DESCRIPTION FEATURES
The CGY2139X is a four stage low noise amplifier in * High Gain - Low Noise Amplifier
chip form designed for communication receivers that * Via holes grounding
operate from 30 GHz to 44 GHz. « Frequency Range : 30 - 44 GHz
This device is fabricated using the Philips Microwave * High Gain: 25 dB
Limeil standard DO2AH pHEMT process. This circuit is + Low Noise : 4 dB
one of PML's standard components and is part of our z
range of millimetre wave circuits. I * 50 QInput/Output Matching
* Bias:3V @ 30 mA
" MMARY DA )
ay A APPLICATIONS
Min Max Unit * Radio Links, Low noise receiver
Frequency Band 30 44 GHz * MVDS
Noise Figure 5 dB L - J
Gain 20 dB
Supply current 20 50 mA ( )
MAXIMUM RATINGS
S Maximum .
Symbol Description Ratings Unit
Positive
Vad Supply Voltage * v
Negative Supply B
Vog Voltage ha v Bad
RFin Input Power 0 dBm (3mm x 1 mm x 100 pm)
A —7 \
Last Revised May, 1996
Version 0.01
PHILIPS T
%  PHILIPS
LIMEIL
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Assembly Diagram:

Vdd =3V

47 pF

47 pF

Vgg=-0.3V

Measured Noise Figure and Associated Gain using an in-house metallic package:

Noise Figure (dB)

| {Nominal Values,
| [ved=25v

25 7 9 3 n 35

N TUS:

Frequency (GHz)

45

- 3 & s @
Associated Galn (dB)

=

If you require any further information regarding PML's foundry service, ASIC design centre or our

range of standard

products, then please do not hesitate to contact us, either directly or via one of

our distributors:
PHILIPS MICROWAVE LIMEIL. DISTRIBUTOR.
Mkt & Sales © 433145106731 4 H
Fax +33 145106953 L

22 avenue Descartes
84453 Limeil Brevannes
FRANCE.

a7
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Editor: Editor: Simon Lewis, GM4PLM

Hello and welcome to another uWave Europe
Column. Sunshine is beating through the
shack window here as | write this and with the
promise of spring on the doorstep, thoughts
are turning to the warmer days ahead and the
chance of some hilltop operation. With the
Foot and Mouth crisis over in the UK, this
summer should see more activity although
UK operators should be sensitive to that fact
that some landowner’'s may still be touchy
about site access. Please check your permis-
sions before you venture back to your old site.
Of course spring is always a time to get out
and operate portable on the microwave
bands. This year | have added a new FT817
to the shack. | was surprised to see little
feedback from microwave operators on the
817 as an IF transceiver. A quick email to the
microwave reflectors brought back a flurry of
replies, some of which where reported to the
RSGB's Microwave Newsletter. The general
consensus is that it is an excellent little radio
for microwave use. | certainly have found it to
be a great little radio. | have done a few words
on using it as a microwave transverter driver
for this column.

This last period has seen a number of UK and
US records broken on the higher bands. Who
would have thought 5 years ago that we could
work the distances being completed on the
millimetre bands we are seeing. With techni-
cal advances in both RF components and
amateur construction techniques that we
have seen over the past few years who knows
what will be happening in the next 5 years!
Congratulations all concerned, you are all
record breakers and the advances you are
making are worthy of note.

Space is always tight so on with the news of
those last few months of record-breaking con-
tacts!

UK 76GHz Record Extended To
58km

The year 2001 ended on a high note for a
group of Northern England millimeter wave
operators. On 31 December 2001, Paul
Widger, GOHNW/P, located at Winter Hill,
I093R094 and Martin Farmer, GZMRF/P on
Mow Cop, 1083VC47, made a two contact
over the 57.8km path, for a new UK record.
This comes only two months after the same
group set up a new UK 47GHz record! The

G8KBE on 76GHz
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previous 76GHz re-
cord stood at 52km.
This contact was the
result of many
months of painstak-
ing construction and
equipment align-
ment. GOHNW/P
sent a report of RS42
on SSB and received
a RS43 report from
G7MRF/P.  Equip-
ment at both ends
were DBENT mixer
transverters and
15¢cm diameter
dishes. Afterthe SSB
contact was estab-
lished, Paul decided
to try to feed the 3-foot diameter dish, used
on 24/47GHz, with the 76 GHz RF. For this he
poked a short length of tubing inside the
47GHz feed tube and a useful improvement
in 76GHz signals was obtained. Reports of
RS54 were then exchanged using narrow-
band FM. Paul expects a further improve-
ment to be obtained when he can feed the
3-foot dish with a purpose-made 76GHz feed
tube (circular waveguide) and a dual mode

JALELV

JA1ELV on 76GHz

G8ACE on 76GHz

(W2IMU) feedhorn. Dave, GOIVA/P, using an
offset fed dish, was also present at the Mow
Cop end of the path but could not find
GOHNW/P’s signal. Unfortunately, another
member of this millimetre group, David Hall,
MOVZT, was unable to take part in the tests
as he was held up by snow around his home
area of Telford. (Congratulations to all on
another fine achievement - Ed)

America 76 GHz
Record Response.

On 1 March 2002 at
1230pm PST WOEOM
completed a QSO from
| Mt.St.Helena, California
& (CM88QQA) to KFBKVG
on Mt. Umunhum
(CMS7AE) on
| 47.040GHz. Signal levels
B were 20+dB out of the
8§ noise. Several minutes
| later, WOEOM and
ADBFP both completed
QSOs from Mt.St.Helena
| to KF6KVG on Mt. Umun-
hum on 75.600 GHz.
Once again signal levels
were 20+dB out of the
noise. The distance from
CM88QQ to CMI7AE is
calculated as 175.3km.

in Mt. Fuyi
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For a more detailed report
on these activities please
visit Peter Day G3PHO'’s |
site at www.gsl.net/g3pho |

Japan Millimetre
Operators Break
World Record.

Although not strictly EU |
news, with this period'sre- =
cord breaking contacts in |
EU, it would be unfair not
to mention the amazing
achievements in Japanon =
this band - Ed

On 16 November 2001, at
1310 Japanese standard
time, JA1ELV/2, located in
PM95JI, worked
JATKVN/1 in QMO6BF, on
75GHz SSB for a new
world record of 151 kilometres, just 6km more
than that set up earlier this year by Will,
WOEOM and Bob,KFEKVG.

JA1ELV/P was heard at RS45 while he cop-
ied JATKVN/1 at RS43. JA1ELV/1 had 3mW
output to a 50cm dish and was located at just
under 2000 metres asl on the side of Mt. Fuji.
JATKVN/1 had 1mW output to an 80cm dish
and was located 296 metres asl on the the
slopes of Mt. Tukuba. The low relative humid-
ity (around 42%) and fine weather obviously
helped a lot!

Microwave Beacon News

After more than 12 months of planning and 6
months of weekend site preparation work
during the winter months, five new microwave
beacons covering the bands 2.3 to 24GHz
came into service on Saturday 23 March
2002. The beacons are on a communal mast
15 m above ground level and 275m ASL on
top of Cranbormme Chase in Dorset, UK,
1080UU59

Callsigns and frequencies: GB3SCS -
2320.905MHZ GB3SCF - 3400.905MHz
GB3SCC - 5760.905MHz GB3SCX -
10368.905MHz GB3SCK - 24192.905MHz

JATKVN on 76GHz

A full description of equipment and erp’s will
be published shortly. This complex of bea-
cons is the largest single site concentration in
the UK at this time and GB3SCC is the first
operational 6cm beacon. It is hoped that this
new source of microwave band signals will
encourage ongoing multi-frequency propaga-
tion studies and stimulate operation and con-
struction throughout the upper parts of the
Amateur bands. This project has been under-
taken by the South Coast Repeater and Bea-
con Group and supported by local Amateur
Societies and individual members of the local
vhf and microwave fraternity. Construction
was undertaken by GBBKE, GOJMI, G4LDR,
GOAPI, G4JNT and G3YGF. Reception re-
ports would be welcomed via e-mail by the
beacon keeper at gOapi@tesco.net or
gdjnt@thersgb.net

Using the FT817 as a Microwave IF.

| was recently looking for a new transceiver
to act as a microwave IF and decided that the
FT817 looked an interesting option especially
as it is capable of operating on HF, 6m, 2m
and 70cms all in a very small compact unit. |
had not heard a great deal of feedback from
users in the microwave world so posted some
queries on the Internet and was pleasantly
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\WiMo

=
for 6m and 2m | ~=—== UK

The new versions of the 2m
and 6m DISCOVERY use a
Russian GS31 ceramic triode
- valve. This is a very rugged
£SR DisCOVER! valve which will operate for

is made from aluminium which
has been aluchrome finished
to give excellent conductivity.
A heavy duty toroidial
transformer and  voltage
doubler board produce 2800V.
Cooling the valve is forced air from a very quiet Papst flatpack blower
located under the transformer.

ﬁ long periods at an output of
- 1200W. The RF compartment

2m Version: 1/4wave stripline 6m Version: the output stage is
and flapper tuning is all made a Pi-L network with a tuned
from silver-plated brass. input circuit.

Soft-start is fitted as standard and there is a 2 minute startup timer so the
amplifier cannot operate until the the valve has properly warmed up. Grid
protection circuits are incorporated with a trip mechanism in case of bad
SWR, antenna malfunction or any other cause of high grid current.

The 2m Discovery covers 144-146MHz, the 6m Discovery covers 50-
54MHz. These Amplifiers are the ideal amplifier for contesting, EME and

Meteor scatter operations.....2190.- EUR & @g_\a@
WiMo Antenna Ltd., We are representatives of: A
Gaxwald 14, D-76863 IDPFAMOND N peston
Herxheim, Germany ANTENNA

=03

JAMP (=65B

Tel. +49 7276 96680
FAX: +49 7576 6978
info@wimo.com

http://www.wimo.com
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surprised to receive a large amount of feed-
back from users pleased with this choice.
Some of this feedback was recently published
in the RSGB's regular Microwave Newsletter
but | thought that some might like to hear a
little more about this amazing little radio. The
unit has a lot of interesting features that make
it useful as a microwave IF. It is very small, in
real terms about two-thirds the size of the old
Yaesu FT290. lts lightweight but looks robust
as it's built on a diecast chassis. It has two
antenna sockets. The front panel carries a
BNC, the other a rear mounted S0239 UHF
type. You can switch between the two using
the radio’s extensive menu entries. The radio
has variable power levels from 5 to 0.5W so
can be switched down for transverter driving.
The radio is very sensitive but also carries a
very good receiver, time will tell how good but
even on the crowded HF bands it managed
quite well on my Carolina Windom. The radio
is easy to drive and plenty of nice features,

\

L8

there is even an inbuilt keyer you can drive
from the microphone up/down scan buttons -
leaving the keyer on the shack bench
shouldn’t be a worry anymore - although it
might take sometime to get used to - my
hilltop DXped to try the radio out did not result
any sensible Morse being sent when using
that option - definitely more practise needed!
There are only a couple of things that it didn't
do that would have been nice. It does not
have the option to put a voltage on the an-
tenna socket like the old IC202/FT290's used
to and it’s a little thirsty on batteries, so you
will need an extra 12V power supply for a
day’s hilltopping. The radio uses a set of 8 x
AA cells unlike older radios that used C size.
Mind you, battery technology has also moved
on a lot too! Modern NiMH cells are now rated
at 1800ma - nearly twice what the old C size
could manage! | am very impressed with the
radio and really liked it a lot. During a recent
6M opening | worked South Africa with it
barefoot on my 7 element 6M
beam. There are some good
deals around now especially in
Europe so shop about for the
best buys - | did notice some
competition starting in the UK
with the main dealers dropping
prices quickly to match the bet-
ter prices in EU. So farl am very
impressed and can recom-
mend that you consider it if your
looking for a microwave IF
transceiver or just in the market
for something new. It will defi-
nitely replace the old
FT290/IC202 and give you
loads more besides. Now who
needs more of an excuse than
that to buy one!

Stop Press!

Paul Wade W1GHZ has been
playing with his FT817 and built
a 222 MHz add on transverter
for it. It's not microwaves but it
may give someone some ideas

AW
1

] ) I e e o o o it
W2GHZ/2 on 222MHz

]

o

for new designs. More informa-
tion can be found on his
website:
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W2GHZ/2 on 222MHz

o hitp://www.w1ghz.cx/new/222short.zip
* hitp://www.wighz.cx/new/222.zip
The short ZIP contains fewer pictures. (for
slower Internet connections)

| have included some photos as well as it
looks really interesting!

The K1EL K10+ CW Keyer Kit -
Simon Lewis GM4PLM

'The K1EL is a useful microwave accessory
as it has a number of beacon functions that
would help when out portable microwaving. |
have included it in this column, as it is a useful
addition to the microwavers kit and very rea-
sonably priced’

As a firm lover of the CW mode, one of the
most useful items in my DX armoury is my
memory keyer. This highly useful tool makes
general CW operating effortless, contests a
joy and has without a doubt increased my
QSO rates over the years. Recently | was
looking to replace my aging TTL logic driven
keyer with a modern microprocessor driven
unit. After searching the Internet looking for a
suitable replacement | was quite horrified at

the price that
some kit suppli-
ers were asking
for such items.
Surely a simple
PCB and pro-
grammed proc-
essor should
not cost in ex-
cess of £507
So | was pleas-
antly surprised
when | came
across an inter-
esting web site
run by Steven
Elliot, Ki1EL.
Steven runs a
small business
producing a
range of Kkits
based on PIC
technology. For
those of you

unfamiliar with
the PIC processors, they are a range of quite
powerful tiny microcomputers and are con-
tained on small integrated circuits (IC's). Very
few additional components are required for
most projects and the devices use very little
power making them perfect for battery opera-
tion. They are very interesting devices and
there have been plenty of books and articles
written on their use. A search of the Internet
for amateur radio applications for the PIC will
lead you to some exciting ideas for them. One
kit that K1EL markets caught my eye was the
K10+ electronic keyer unit. The specification
is packed with features and the kit very cheap
at$15 so |l arranged for a kit to be sent across
from the US.

So what do you get for your money?

Well not a lot of components that's for sure!
But don't let that fool you for a minute. That
little 1.5 inch square PCB is a packed little
power house of technology that really flies!
You can buy a programmed chip and PCB or
you can buy a complete kit containing PCB,
programmed chip and all board mounted
components (this includes the onboard
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W2GHZ/2 on 222MHz

speaker and 5 volt regulator. You supply a
case, pushbutton switches and hardware for
mounting the board. There are 4 or 5 push-
button switches required dependent on
whether you choose to use a panel-mounted
pot to set and load the keyer speed or simply
use a CW keyed entry to set it. The other
buttons are used for entering the command
mode and to replay the programmable
memories. A small PCB mounted piezo
speaker is supplied with the full kit or audio
can be fed to an additional AF amplifier or the
rig audio input line.

| won't describe building the unit - it should
not take more than an hour to build up the unit
and could be built by anyone who can handle
a soldering iron competently. Comprehensive
instructions are supplied with the kit or can be
downloaded from the K1EL website. There
are a number of construction and powering
options for the unit and these are detailed in
the instructions supplied. No power switch is
required as the unit will go to 'sleep’ when not
being used and will consume less than 1uA
so no on/off switch is needed. Good thinking
especially if you have evertried to find a spare
set of batteries for the flat ones in the keyer,
after stumbling out of bed at 4am for that early

morning sked or
on a windy hilltop
miles from any-
wherel!

Features galore!

So let's take a
look at some of
the features the
K10+ offers. Ok
so its a CW
keyer, so your ex-
pecting that it will
do the normal
functions of a CW
keyer right? The
K10+ will do
speeds of 5 - 59
WPM using lam-
bic A and B
modes. The
dot/dash ratio is
adjustable; you
can swap side of the paddle, reduce letter
spacings and select an automatic letterspace
mode. The keyer also supports Farnsworth
modes. Sidetone frequency can be altered
and the speed either altered from the key or
from an external pot. So the keyer has all the
basic functions you would expect of a good
electronic keyer and believe me it does them
well but the K10+ offers a lot more than that.

The keyer also has four memory slots, which
can hold a maximum of 96 characters in total,
and this is where the fun starts. The K10+ has
a range of predefined embedded commands
that can be inserted into these memory
strings. These commands cover standard
texts like 'NAME IS, 'QTH IS, UR RST IS".
Embedded commands look like the slash
character (DN) followed by a letter. The keyer
interprets this as an embedded command
and sends the preloaded command's text.
The keyer is also very useful for DXpeditions
or microwave work as it has a built in beacon
mode which can be programmed for 1 - 59
seconds delay. Memory slot 1 and 2 can be
alternatively sent by using more embedded
commands, and the transmitter can be keyed
to give key down tone. | have already used
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this for beaconing on 10 GHz and it's a very
useful function.

Entering commands into the unit is very sim-
ple. One of the pushbuttons is marked as a
command entry and this is pressed and held
for two seconds. The unit will respond with
'R’ in inbuilt sidetone only. The K10+ can then
be commanded by entering the command
letter in Morse. An extended entry is required
on some functions and the K10+ will prompt
you by adding an 'E’ to tell you so. There are
24 commands in total and these are detailed
in Table 1.

The K10+ firmware also includes a CW send
and receive practise mode. Entering 'P' in the
command mode puts the keyer into the prac-
tise mode. A difficulty level will then be re-
quested by the keyer. A letter from Ato D is
then entered, A being the easiest and D the
hardest level. Random letters are then sent
in groups of 5 with a space between them. In
the transmit practise mode the keyer will send
a letter and you are required to enter the
corresponding letter back. The keyer then
sends two letters and the same is required
from the operator. This continues to three
letters and then reverts back to one letter. The
mode is designed to build head copy and
letter recognition skills.

One feature worthy of
note is the high-speed
CW mode (HSCW)
used for meteor scat-
ter operations. The
K10+ can be loaded to
run MS routines and
will send character
strings at speeds of =
1000 and 6000 letters
per minute (LPM). =
Again | won't go into |
the details of MS op- |
erations but the unit
will supply an audio
line to a Mic socket for
audio keying of a =
transceiver for MS
use. You can program
the K10+ to loop your
MS message and it will

play it for 1 or 2.5 minutes depending on
whether you are in US or European mode.

In Operation

| built and boxed the keyer in an evening and
then spent a few nights practising how to
drive the unit before connecting it to my trans-
ceiver. Connecting it to my FT847 was easy
and | disabled the internal keyer and then
connected the K10+ to the key line. | have
found the unit to be excellent in use and
simple to drive and program. | made myself a
small command table, which | stuck to the top
panel of the keyer case and this reminds me
of all the commands available. Loading
memories is easy and | tend to leave them
loaded with strings like CQ DX CQ DX de
GM4PLM GM4PLM GM4PLM K or CQ A
DE... Adding a memory is easy and can be
done live on air very quickly. The keyer is easy
to program and a joy to use. The price is
excellent with its nearest rival at near 4 times
the cost. Dislikes? None really, I'd like to see
a contest mode that increases the serial num-
bers incrementally but there is very little |
could say it didn't have.

Overall it's a great little kit and has the pride
of place on my desktop and more importantly

K1EL Keyer
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is in almost daily use.
Sort of speaks for itself
really!

The K10+ kit is available
for $15 from Steven EI- 8
liott K1EL, 43 Meadow- |
crest Drive, Bedford, NH
03110 USA. He is also
regularly updating the |
firmware so keep an eye
on the K1EL website at
http://www.k1el.com
Steve can also be
reached by email at
K1EL@aol.com

K1ELK10+ Keyer
Command Set

A Sidetone on/off
O Select Tone or keyed K1EL Keyer
HSCW oscillator '
| Select lambic mode A/B
ey Beacon ; ; V Start transmit practise session
P Start receive practise session § Bohiara o 41 DR DY reis
(C) (S)el oominan. Svpg&d i CLM W Set keying compensation in msec.
i Spenan K Select straight/iambic mode
D Set fast/slow AFK tail delay X' Exchrinae pariies
Etieey ey nedahge S KIENE SR iminitiing L Load message memory slot online
F Set Farnswonh_lenerspa_ce ¥ Analog Wput dlagnostic
S Set CW transmit speed in WPM MiL.oad maesage-riiamony didkolffine

G Select AF/normal keying
T Key transmitter for tuning
H HSCW mode enabled

U Select autospace on/off

Z Select sidetone frequency

Microwave: World Firsts and World Records

Band World First QSO World Record
(GHz2)
Date Calls QRB Date Calls QRB
(km) (km) |
10 1946-05-06 |W2JRM-W2JN 3.3 |2000-06-25 |4X/DJAAM-I/DJ3KM [2079

24 1975-10-14|G3BNL/P-G3EEZ/p  |150  |2000-06-18 |IOLVA-IW3EHQ/3 461
47 1984-10-03 [HB9AMH-HBOMIN 1 1998-12-26 |F6BVA/p-FSCAU/p  |286
76 1985-12-30 |HBYMIN-HBOAGE 0.5  |2002-03-01 |WOEOM/6-KFOKVG/6|175
145  |1992-12-12 |DBONT/p-DLIJIN/p |1 2001-01-01 |W2SZ/4-WAARTS/4 |62
241 [1993-05-23 |DBONT/p-DLIJIN/p  |0.1  |2002-03-11 |WA1ZMS/4-WAWWQ [11.4
411 [1998-01-06 |DBENT/p-DL1IN/p 005 [1998-01-06 [DB6NT/p-DL1IN/p ~ [0.05

If you have an update or a correction, please write to:
Simon Lewis, GM4PLM, Creoch Farm, Ochiltree, Ayrshire, KA18 2QH, UK
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Editor: Kent Britain, WASVJB

This has certainly been a period of Millimeter
records.

First on 47 GHz:

On March 1st WOEOM and KF6KVG thought
they had a new world record on 47 GHz.
Signals were 20 dB out of the noise, but later
calculations showed they were about 1 km
short of the 174 km record. But the day was
not wasted.

76 GHz Record

A few moments after their 47 GHz QSO,
KF6KVG worked both WOEOM and AD6FP
on 76 GHz over a 175.3 km path. The 75 GHz
signal peaked 23 dB out of the noise with 6-8
dB fades. Equipment WOEOM 8 milliwatts
xmit, 18 inch cassegrain dish 15 dB NF
AD6FP 4 milliwatts xmit, 3 foot cassegrain
dish, 15 dB NF KFEKVG 10 milliwatts xmit,
12 inch prime focus dish, 15 dB NF All radios
used LO's that were locked to either a preci-
sion OCXO's or Rubidium standards.
Weather 18% to 26% humidity along the path
Temperature varied from 4 to 18 deg C along
the path. They have spotted a 250+ km path
so expect the 47 and 76 GHz records to be
extended.

It is difficult to think of 47 and 76 GHz as the
low bands, but WA1ZMS/4 and W4WWQ and
been working on their 241 and 322 GHz
stations.

241 GHz

On February 23rd Brian and Peter worked
each other over 3.8km, 6.1km and finally 7.3
km where they simply ran out of signal margin
for the weather, Weather conditions were 8.3
C and 46% Humidity. Calculated loss 1.70
dB/km

On March 11th in what were much better
conditions for the radios, Brian and Peter

competed a QSO for a new World Record of
11.4 km. The old US record was 1 km by
W2SZ/4 and the old world record was 2 km
by DBBNT. Temperature 5.6C 21% Humidity
Calculated loss .65 dB/km The stations were
the same ones used in the December 2001
QSQO's but this time the 81.6 GHz Gunn
sources were phased locked to the 2220th
harmonic of homebrew ovenized crystal os-
cillators. The stations were able to maintain
better than 2 KHz stability over several min-
utes. The IF frequency was 439.7 MHz, an
lcom R-7000 and a Yaesu FT-817 were used
as the IF rigs.

322 GHz

The US amateur frequency assignments list
300+ GHz as the amateur assignment. Using
the 4th harmonic rather than the 3rd harmonic
of their stations put them on 322 GHz. On the
evening of March 1st, WA1ZMS/4 worked
W4WWQ over a distance of .5 km. This may
not sound like real DX, but it is 10 times
farther than they were able to go without the
Gunns being Phase Locked. Weather was
-.5C and 31% humidity. Calculated loss 4.56
dB/km. This is pretty much the limits of their
current equipment, but | can assure you Brian
will be searching the Dayton fleamarket for a
bigger dish and a new mixer is planned.

| would like to again invite everyone to the
Microwave Update 2002 Conference held
this year in Enfield, Connecticut October 24th
thru the 27th. For the latest updates, regis-
tration forms, and hotel information see
www.microwaveupdate.org
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EME News

Editors: Bernd Wilde, DL7APV & Heinz Borde DM2BHG

THE PRAHA conference in aug. will be open
to all Bands, not only 432&up like we re-
ported in last issue

intro :
Last issue was drastically cut by 9bv. So we
had to move some stuff to this issue.

European activity jan. to March was limited by
many heavy storm events. Cental europe was
hit by 7 stroms with winds >100km/h.

ARRL contest date votes:

There were 93 replies.

1. Oct 26/27, Nov23/24 51 votes
2. Sept 28/29, Oct 26/27 22 votes
3. Sept 28/29, Nov 23/24 11 votes
4. Nov 23/24, Dec 21/22 1 vote
5. Oct 19/20, Nov 16/17 1 vote
6. Nov.3+28th 1 vote
7. July 13/14, Sept 7/8 1 vote

There were 5 replies
that expressed broad
opinions but did not
state specific dates.

General Feedback:

There was virtually total
support for two separate
weekends. There were
4 responses stating a
preference for two
weekends but different
bands on each weekend
like DUBUS. The major-
ity of feedback sup-
ported keeping the con-
test in the same format
it is now. 73, Lionel,
VE7BQH

144 MHz

Topics:

Otto and Paul

Around 2-m-EME

Highlights of 2-m-EME

Awards

W5LUU's Moon Calendar 2002
Expeditions

News and information’s

Once there was a chat
about...(Chats of common interest in
INTERNET)

Treasury INTERNET

Remarks

Otto and Paul

Part 2. Otto needs a better array

DB6NT 70cm EME Antenna 4x11wl 9BV
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Ofto and Paul EME News
EME-TOPLIST
Call small SQR DX US WASWAC #  ca) smallSQR DX US WASWAC #
CC  States CC States
144MHz 1296MHz
I2FAK 484 60 112 50 1988 19931060 OKiKIR 147 32 39 28 1989 -- 188
HBOQ 460 64 120 50 1986 1994 913 G4CCH 126 27 32 24 2000 -- 164
PA2CHR 431 48 79 50 1993 2001 491 DJOYW 123 29 38 22 1998 -- 140
RW1AW 186 43 47 33 1989 -- 224 ESPAU 108 25 31 21 w - 134
GM4JJJ 184 40 59 35 1986 - 271  EAgADW 108 24 31 24 1994 -- 148
PA3DZL 182 33 49 28 1991 - 240 HB9Q 94 27 26 17 2001 -- 109
CTIDMK 141 0 41 0 - - 146 CTIDMK 87 0 24 0 - - 93
UASPTW 129 25 33 20 - -~ 165 OKkiDFC 78 23 32 15 1999 - 98 |
DM2BHG 122 26 36 27 - - 192 HASSHF 58 18 25 12 = iz [o:]
OKIDIG 114 27 36 24 - - 138 PADZLP 55 16 20 12 - - 64
YO2AMU 110 18 36 20 2001 - 110 OKICA 47 20 24 9 - - 7
9A9B 86 18 27 16 - - M9  wagpy 42 13 15 13 -~ - 50
RW3PF 75 21 22 10 - - 81 FIPYR 25 0 0 0 = 0
DDOVF 73 19 31 16 - - 78 pagpzZL 13 10 10 4 - - 13
yo2ls 65 20 24 14 - -~ 66  oOkiuwA 12 10 11 5 - - 22
SP7DCS 65 18 24 12 - - 71 F1ANH 0 0 15 0 e - 40
EATABZ 61 55 23 9 - - 61
WABPY 40 18 22 13 - - 62
SP2JXN 15 8 9 0 =~ -~ 15 2300MHz
buisuz 3 0 3 0 - - 3 OKIKR 39 13 19 10 - - &
OKiIMS 0 52 100 50 1982 1992 745 OKICA 14 9 13 1 - = 1B
OK1UWA 11 7 10 1 - - 12
WABPY 9 6 7 2 - - 10
432MHz EAGADW 8 B 8 1 - - 9
DL9KR 391 53 83 50 1978 1987 768
DJEMB 291 42 62 44 1984 - 348
OK1KIR 251 45 63 44 1982 -- 351 5760MHz
DL7APV 165 31 38 41 1984 - 215 OK1KIR 16 10 12 3 = = 17
G4ERG 137 28 34 30 2000 - 166 CTIDMK 13 0 4 0 S
| HB9Q 132 27 38 22 - - 174 F1IANH 1 1 1 0 - 1
| YO2I1S 124 26 38 23 2001 -- 158
ON4KNG 119 25 43 18 1996 -- 146
PA3DZL 112 26 38 31 1991 - 124 10368MHz
UA3PTW 83 23 28 20 - - 89 OKIUWA 20 9 1 1 -
RW1AW 81 27 25 21 - - 89 OK1KIR 17 8 13 2 - - 18
S52CwW 80 24 20 20 - - 91 IKswJD 13 7 10 3 - - 13
OKICA 71 24 26 22 199% -- 121 CTIDMK 13 0 8 0 - - 14
EAGADW 66 19 24 19 - - 69 OKICA 6 4 4 1 - - 7
CTIDMK 60 O 19 0 = = g3 ISPPE 4 4 8 2 - - 10
PA2CHR 45 15 19 9 . WABPY 1 1 1 1 - - 1
UT3aLL 41 23 17 13 -~ - 45
OKiDFC 39 17 19 11 - - 42
RW3PF 9 5 8 0 - e 9

After his first QSO, made by accident, Otto
was grv during the ARRL-EME-Contest.

He worked KB8RQ again and SM5FRH and
heard several other stations. He came to the
solution: he needs a better antenna. He

phoned his friend Paul and they made an
appointment, to discus the matter.

How to make elevation. Otto had his own
thoughts. That is only a mechanical question.
But what about antennas? Paul gave him the
following suggestions.

59
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Oftto and Paul

| Result of 8th Italian EME contest

Memorial ISTDJ Piero Moroni
Were present: I1ANP, IPIK, IK1FJI, IZ1BPN, I12FAK,

12RV, IK2DDR, IK2MMB, I[Z2DAY, I3DLI, I3EVK,

IK3COJ, IN3AGI, 4XCC, ISPPE, ISWBE, I5YDI,
I6PNN, IK6MLI, IK7EZN, I0UGB.

Classification stranger stations

144 MHz

Pos. Call n.gso  Iustns points antennas
Category B)

1)SMSBSZ 17 3 233 (1 x 25A13X cross-y)
2)JA9BOH 14 2 182 (2x 3 wlbvo)
3)N2ZWK 11 2 152 (4xCC214b)
4)DDOVF 6 2 102 (4x7el)
4)SPTDCS 6 2 102 (1x12.87mty)
Category C)

1) JH2COZ 19 4 274 (4 x l4el. 3.6WL)
2) LZ2US 17 3 233 (4 x KLMITLBX,)
3) EAZDXU 16 3 223 (2x17M2)
4)YUTBCL 17 2 212 (4 x 10el.BVO,)
5)YO2ZAMU 12 4 204 (4 x 16el. FOFT )
6) SMSCFS 15 2 192 (4x 1I6LBX,)
7)9A9B 11 2 152 (4 x 16el. F9FT )

8) PA3DZL 9 2 132 (4 x17el. 3.6WL )
9) N2VR 2 0 20 (4x 13B2CC)
Category D)

1) G3ZIG 56 8 728 (8 x 15el. 3,99WL )
2)GORUZ 34 4 424 (4x 5SWLBVOPT,.)
3)S52LM 26 7 407 (4 x ITM25WL)
4) 8531 10 4 184 (4 x 17M25WL)
5) JHOWIF 10 3 161 (4x17TM2)

6) SMTWSI 10 2 142 (4x18M2)

7) K6PF T 2 112 (4 x 2MXP20,)
Category E)

I)RUIAA 73 9 919 (4 x 5.4WL cross-yagi)
2) DLSMAE 33 5 435 (Bx17M2)
3HLZIDP 23 4 314

4) DLTMAT 12 1 141 (8x 17TM2)
Category F)

1) F3Vs 100 11

Category SWL

1) JFATGO/8 3 1 51 (2x20MXP20 3WL)

Mot received any log for A) category.
432 MHz Category A)

1) DL5SLF 2 0 20 (2x 9BV 8.5WL)
Category B)

1) EA3DXU 6 0 60 (2 x 38el. M2 )
Category C,D)

1) UASPTW 16 0 160

2) UT3LL 11 0 110 (6 x 27el. BV. tot. 36mt.)
3) JAGAHB 10 0 100 (7 mt dish )
4)JH4ILY - 5 0 50 (4x3del.H+4x 32el.V)

Categories C,D, for rule, are togheter.

1296 MHz

1)G4CCH 19 3 253 5.4 mt Dish.
2) DKOZAB 10 0 1000 10 mt. Dish.
3)JAGAHB 3 1 51 7 mt. Dish.
4)JHSLUZ 1 0 10 5 mt. Dish,
2.3 GHz

1)JA4BLC 1 0 10 40 dB Dish.

Not received log for frequency UP.
Italian stations results

144 MHz

Category C)

1) I3EVK 23 3 250 (4 x19LLY )
2)IK2DDR 24 4 240 (4 x4218cc mod.)
3)I2RV 22 3 220 (4 x 16KLM )
4) I1ANP 15 3 150 (4x16BV)
5)15YDI 7 0 70 (4x15BV)
S)IKTEZN 7 2 70 (4x16IXX)
TIIZIBPN 2 20 (4 x F9FT )
Category D)

1) 13DLI 80 10 800 (6x19LLY)
Category F)

1) 12FAK 100 6 1000 (24 x 19LLY)
Category SWL

D IZIDAY 14 0 140 (24 x 19LLY)
2)IK6MLL 12 5 120 (2x 11 KLM)
432 MHz

Category D)

1)IN3AGI 2 0 20 ( 8 x 33el. tot. 92mt,)
1296 MHz

1) 10UGB 5 1 50 5 mt. Dish.
2)IK3CO) 2 0 20 3 mt. Dish.

10 GHz

1) ISPPE 1 0 10 dish.

The Winners are;

SM5BSZ, I13EVK, JH2COZ, 13DLI, G3ZIG,
I2FAK, RU1AA, IZ2DAY, F3VS, IN3AGI,
JF4TGO/8, I0UGB, DL5LF, I5PPE,
EA3DXU, UA3PTW, G4CCH, JA4BLC

A best compliment at winners, others were
present, but not sended log, to all my thanks

(4 x SWL BV cross yagi) fOF Participation, i remember to all, pse send

the log for survival of the contest, much
stations send log with poor gso, my particular

1231 (24x20bvH.+ 8x20Bvv) thanks for your Ham 5p|r|t

Price distribution, of this contest, on Xl Italian
EME meeting, on 27/28 April 2002, at usual
place, Hotel Joseph, Marina di Pietrasanta,
Lucca.

For stranger people not present on meeting,
after, it will be sended, via mail directly, or to

(16 x 15¢L.BV. 16x2.8mt)Pr@Que on August de-visu.

Changed part of the rule, especially for
cross-yagi stns.

ltalian EME Manager
ITANP Mario Alberti, via Priv. Maralunga,12
19126 La Spezia ltaly.

1

e-mail ilanp@lunigiana.it or |

mario.albertiS @tin.it
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Around 2-m-EME

EME News

T7-Expedition

Otto’s two FOFT are a solution. But when to
do something new, why not 4 antennas?

OK. 4 antennas would be fine for Otto, but
there are so many on the marked and some
more to be build. Paul told him about gain and
G/T (see http://gsl.net/dk7zb/ve7bgh.htm ).
He brought up the topic of stacking gain. Otto
learned that each antenna has a certain gain
over a dipole (dBd). One of his actual FOFT
has a gain of about 12 dBd. That means it is
more then 10 times more effective then a
ordinary dipole in its main direction. But where
does the antenna get this efficiency from?
Does it produce power? No said Paul. Adipole
is bi-directional. A Yagi brigs his radiation to-
gether in a main lope. Here its efficiency
comes from. As better an antenna can con-
centrate its radiation in its main lope, as more
effective it is, as more gain it has. When you

double your antennas you will have an in-
creased gain of theoretical 3dB. Only theoreti-
cally because for several reasons you will

never have this

result. But 2.6
dB would be a
good solution

for simple calcu-
lations. Otto cal-
culated his ac-
tual antenna
gain and came
up to about 14.6
dBd. That
means, his an-
tennas radiate
about 40 times
more power in
their main direc-
tion then a sim-
ple dipole would

do.

Due to his pos-
sibilities it was
Otto's final de-
cision, to build
up a new array
with 4 antennas
by full elevation.
And, because
Paul  advised
him so, he ordered 4 cross yagis.

Around 2-m-EME

K6PF worked KC4VI, OH3AAW, HB9Q,
7J6CCU for now initial 125

OK1MS reports under strange (poor and un-
stable) conditions: HB9Q, RX1AS, JN1CSO,
I2RV, SM5CFS, ES6RQ#, VE3AX, RU1AA,
F3VS, RA1ZC#, 553J and W7FG

EA3DXU reports: Quite good conditions this
week end, unfortunately bad weather in the
north part of Europe limited the activity.
Joseph
worked:RK3FG,RX1AS,12ANP,RV3IG  vor
now 430# on 144.

EA2AGZ added to his log W7QX, JN1CSO,
RU1AA and RX1AS

WB9UWA: Before it all came crashing down
(see :News and information's), | did reach
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EME News Around 2-m-EME

rule of 9th italian EME contest, changed rule for single to multi polarization antenna for 144 and 432 MHz.
A. R. LIX ITALIAN EME CONTEST

Date and Time : from 00.00 utc of 18 May 2002 to 24.00 utc of 19 May 2002
Frequency : 50,144,432,1296,2304,5760 MHz,10 GHz and UP.

Mode : CW , SSB . Only bilateral contact EME.Report : M, O, RST.

Band 144 MHz ; Category

A) antenna max length 10 meters

B) ant. between 10,01 to 20 meters length or dish up to 7 meters diameter

C) ant. between 20,01 to 40 meters length or dish between 7,01 to 10 meters diameter
D) ant. between 40,01 to 80 meters length or dish over 10.01 meters diameter

E) ant. between 80,01 to 160 meters length

F) ant. over 160 meters length

Band 432 MHz ; Category

A) antenna max 12,5 meters length

B) ant.between 12,51 to 25 meters length

C) ant. between 25,01 to 50 meters length or dish up to 4,5 meters diameter

D) ant. over 50,01 meters length or dish over 4,51 meters diameter

As for other frequencies (50,1296 MHz and up), categories are one for each band.

To define length of antenna : length on meters, between last reflector to far director.

EX. 1 antenna length 10 meters is A category, also with a plant from 4 to 2,50 meters length or 2 by five
meters A category as well ( referred to 144 MHz). Also same for 432 MHz. The stations that use cross
antenna, have a separate categories from the single polarization, referred 144 and 432 MHz.

OM and SWL can partecipate. In the SWL section, also OM are accepted, but just as SWL and they can't
make EME transmissions during the contest.

SWL category are one for each band.

Score : 10 points a bilateral contact

31 points a bilateral contact with an Italian stations
10 points a bilateral contact between Italian stations
Remarks on the 144 and 432 MHz bands categories:

If the score of the first station classified in each category does not exceed the first of the preceding category,
the category itself is cancelled and stations will be listed in the lower section.

EX. : The first in E category scores 1000 points, the first in F category scores 990 points, then F category
is declassed into E category and its partecipants compete in E cat. too. In the same way, if the first in C cat.
scores 300 p.ts , first in D cat. scores 290 p.ts, first in E cat. 280 p.ts and first in F cat. scores 310 p.ts, we
will have a single classification for F category and another for C,D,E all together.

Winners : are those who get the maximum score in each category.

Every single station can partecipate in more than one band.
PRIZES : Only the first in each category gets a prize ; all the others get a certificate.

A winner in more than one category, will receive an award in one category only and in the others ( even if
the is the winner in other categories ), the award will go the second placed. The first will receive a diploma
certifying him as the winner, the second a plaque certifying his second place.

For the contest score, QSO's among ltalian stations are valid. These and foreign stations in Italy, will
compete in a separate classification from the rest of the world.

Logs contain; date, time, calls, rprt send, rprt rcvd, points, category, summary and total points end of log
and all informations of station, particular type of antenna used and length, are welcome; suggestions,
comments, photo (for photo on e-mail, please a definition 300 DPI or better).

Sending log to: e-mail address : ilanp@lunigiana.it or mario.alberti8 @tin.it

mail: 11ANP Mario Alberti, via privata Maralunga,12 19126 La Spezia, Italy.For all, send also your e-mail,
telephone, for sort time confirm that i received log, normally i cfm on same way that i received.

End time for acceptation log, is August 2002. 11ANP Mario Italian EME Manager
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Around 2-m-EME

EME News

another high point by working W7FG on SSB
in fairly short order (yes by EME). Here is my
activity for this perigee: VE3AX, W7MEM,
WT7FG, RX1AS, after rebuilding his array he
worked: SM5TSP , RA1ZC, ES6RQ,
9Y4/DLSMAE, YO2IS,
PASCMC , K8EME, W7FG,
WASBCLT, F5LRL, WS5UN,
F1FLA for now #205)

JH2COZ wkd RK3FG,
ESBRQ, F9HS, KC4VI and
W9JN for now #259

OE6IWG could log: OK1MS,
JA9BOH, S53J, K2GAL,
LASNEA, OH3AAW,
PA2CHR, WB9UWA, KG6PF,
RK3FG, KBBRQ, DL1EJA,
DL2RSX, W7FG, JHSFOQ,
JR3REX, DL8GP, DLS8GP,
UR5SLX, K9MRI, WABSCLT,
W7MEM, 7J6CCU, W7QX,
N5BLZ, N1BUG, UA9FAD,
JAOBLU, RA4AOR,

9Y4/DLSMAE, SM2CEW, DF2ZC, |2FAK,
UTSER, UA4API, W5UN for now #53. Fine job
Walter.

LASNEA Viggo reports JAOBLU, WABCLT,
UR5LX and W7MEM

DF2ZD put the following in his log: IK2DDR,
F1FLA, OK1MS, JN1CSO, 9Y4/DLSMAE
(DXCC 70), NQ20, JH5FOQ, JHOBLU,
RK3FG, UY9YLU, OEBIWG, I2FAK,
W9JN(single yagi)

FO9HS worked F3VS,SM2CEW and new
#:W5UN,UA9YLU,ESERQ (new
DXCC),RA1ZC

JH5FOQ reports : JR7JPM, GM4JJJ,
OK1MS, W9JN, DLIMS, JN1CSO, DF2ZC ,
RN6MT, G4LOH for now #220

F8DO got UA9FAD, DKB8ZJ. Not easy this
year with only 2x2.5wl

N1BUG could work new# DK8ZJ, KC4VI,
OE6IWG, 9Y4/DLSMAE, RK3FG, SM2BYA,
OK1VVP, UA4API for now #602

RK3FG has 3REX, VE2JWH, N1BUG,
WBOGGM, YU7BCL, PAOJMV, OK1VVP,
SMS5CFS for #86 now

RX1AS worked F9HS, EA2AGZ, OK1VVP,
S53J, W7FG, SM5TSP, RN6MT, KC4VI

RV3IG had initials with EA3DXU, K6AAW,
RN6MT, F9HS, UY7BCL

13DLI
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EME News Around 2-m-EME
W5LUU’s Moon Calendar 2002
Date  |Dec.deg|RAhrs [144MHz |Range [DGRD, |GRD, |MoonPhaCondition
2002 Temp. K |Factor |dB 144 |dB 432 |se s
dB MHz Mhz

Apr. 07 |-20.7 211 336 2.14 4.4 2.7 Poor

14 10.7 2.4 350 2.14 4.6 2.7 NM+2d

21 22.3 8.7 182 0.87 1.2 0.9 Very '
Good |

28 -15.2 15.2 431 0.41 3.6 1.2 FM+1d [Moderate

May5 |-18.6 21.7 316 2.10 4.2 2.6 Poor

12 14.0 3.0 365 1.98 4.6 2.6 NM-11h

19 20.0 9.4 179 0.89 14 0.9 Very
Good

26 -18.0 15.7 485 0.61 4.2 1.6 FM-1d  [Poor

June 02 |-16.1 223 259 2.08 3.5 25 Moderate

09 16.9 3.5 357 1.81 4.3 2.4 NM-2d  |Poor

16 16.8 10.1 190 0.79 1.2 0.8 Very
Good

23 -20.5 16.4 646 0.88 5.6 21 FM-1d  |Very
Poor

30 -13.3 22.8 244 2.1 3.3 2.4 Moderate

July 07 [19.3 4.1 370 1.68 4.3 2.4 NM-3d |Poor

14 131 10.8 206 0.59 1.2 0.7 Very
Good

21 -22.1 1741 994 1.15 7.6 3.0 FM-2d  |very
Poor

28 -10.1 23.3 244 2.16 3.4 25 Moderate

Aug 04 (215 4.6 421 1.62 4.7 25 very
poor

11 9.2 1.4 231 0.34 1.4 0.5 NM+3d |Very
Good

18 -24.4 17.8 2692 1.34 1.9 5.4 very
Poor

RA4AOR wkd WBOGGM, N2WK, VE7BQH,
VE1KG, PAOJMV, SM4IVE, DDOVF, S57TW,
OK1VVP, KICA

UA4API had QSO with 2RV, RA1ZC,
N1BUG, OEBIWG, W5UN

UA4AQL cfm QSO with W7FG and
FI9HS,S52LM for now #60

UA9QFAD added WABCLT, OE6IWG, F8DO,
7J6CUU, YU7BCL, 9Y4/DL5MAE

RN6MT wkd initials JH5FOQ, EA3DXU,
RV3IG, DL2RSX, UASYLU, RX1AS, DJ6FU,
DL8GP, EA2AGZ, EA2LU, F1FLA, F3VS,
FOHS, G3ZIG, GM4JJJ, 7TK3LGC, JAOBLU,
JL1ZCG, JH2COZ, WBOUWA, LZ1DP,
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Higlights of 2m EME

EME News

LZ2Us, S52LM, SM3MXR, SM5IOT (hard job
for Jirgen)

URS5LX wkd new PABCMI, DDOVF, SM2BYA,
UA3MBJ, YU7BCL, OKI1VVP, K7XQ,
OEBIWG, UA3TCF, 2RV, WA4NJP,
DM2BHG, VE2JWH, VE2SGM, GM4JJJ,
SV1BTR, S57TW, W5UN, WABCLT, NQ20,
YO2AMU, OK1DIG for now #189

UT5ER had YU7BCL, RA1ZC, OK1VVP,
DF2ZC, OE6IWG

Higlights of 2m EME

Today: I13DLI (by PA3DZL)

Last summer | was with my wife and my
children on holiday in Italy and was very lucky
to get persuasion from my XYL Rian to pay a
visit to a radio amateur, hi!

Because | had worked Paolo, I3DLI via EME
and had contact with him via E-mail the choice
was not very difficult.

Paolo is a radio amateur who is mainly active
on two meter via EME. Results are very good
with his home made and designed LOG
LOOP YAGI.

His wife Wilma is also a radio amateur. Her
call signis IK3UHA and is active on HF 40 and
80m, CW only. Since 1 year she is QRX. She
is very occupied with painting. Wilma is an
artist. Her artist name is Fara.

They live in the nice village Dolo close to
Venecia. | had been able to talk a lot with
Paolo about this very special LOG LOOP
YAGI.What he showed me was very impres-
sive. | will tell you more about this antenna.

The LOG LOOP YAGI is a 19 el. LLY with a
boomlength of 7.75 m.

The LLY has: 1 reflector, 4-way log-periodic-
dipole and 14 directors, 7 of them are made
ina LOOP.

In 1990 he started to design this antenna. His
first EME QSO was made on random on the
26th of October 1990 with 1x19 LLY and 300
Watt with W5UN.

Also worked with this single 1x19 LLY were:
SM5FRH, OE3UP, K2GAL, F1FLA, DL8DAT,

K5GW, DLSMAE and KB8RQ. After this he
started again to optimize the LLY.

During many years of testing and calculating
he reached the optimum in 1995. This 19 el.
LLY gives 0.5dB more Gain then similar yagis
on the same boomlength as published by
DJ9BV, DLBWU and others. The gain of this
LLY is 14.7dBd. It is not only the forward gain
but also the F/B ratio is very good >30dB and
a very good side lob attenuation: 1stis -19dB,
2nd is -26dB and the other lobes are all >-
30dB. This is for one 19 LLY.

Paolo is using an array of 6 times 19LLY. He
made very good QSOs with this system even
with QRP stations like: XE1/SMOKAK,
1x17B2 + 420W on sked. Random worked
were: RA3QQT, 4x13el + 100W, OH7PI/4,
1x19el + 150W,BY1QH, 180W and a QSO
with SM2CEW who was using a single yagi,
1 m above the ground at that time.

Own echoes were received with as little as 30
Watt output (+3dB S/N). With wideband AF9Y
FFTDSP he measured own echo's up to
+26dB (at full power). A nice example of good
ham spirit is the way he tested the 6 yagis for
equal radiation. He mounted a NEON lamp on
the first director of every antenna. This was a
nice test because he saw the same amount
of light of every antenna. So power divider and
dipole were working very good. During the
evening when it is dark the show is great in
the rhythm of a CW transmission. Many
UFO's have been seen in DOLO, hi...

Also in several EME contests results were
very good.

It was very nice to meet Paolo and Wilma and
| enjoyed the very good cooking of her very
much.

Awards
Sea of Peace Pennon (SOP)

As far as | know nobody has applied in the
mode EME for this award until now. Here are
the rules:

The SOP is awarded for contacts with differ-
ent countries/areas bordering the Baltic Sea
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EME News

Expeditions

9Y4expedition

and Norway in one year from 1st to 31st of
July. On frequencies above 30 MHz exclu-
sively applicants need only 5 points. DL is
here not compulsory 1 QSO with Mecklen-
burg-Vorpommern district (DOK:V.., Z87,Z89,
MVP, SOP9 = 3 points or 3 different other
stations of DL = 3 points (DL max. 3 points).
The following 25 countries/areas count 1 point
each for the SOP:

ES, LA, LY, OH1, OH2, OH5, OH6, OHS,
OH9, OHo, OJo, OZ

R1/MVI, RA1, RA2, SM1, SM2, SM3, SM5,
SM6, SM7, SMO, SP1, SP2, YL

No QSL’s are needed. Log only. So, if you can
get DLOSOP you will need only two more
contacts with areas mentioned above.

For more information’s and applica-
tion see at: www.amateur-
funk_mvp.de/sop-antrag/index.htm

Expeditions

9Y4/DL5MAE: Wolfgang gave the fol-
lowing statement:

Since 13th of March 9Y4/DLSMAE is
history. | arrived safely back home.

| want to apologize to all stations |
have missed due to RIG problems. |
was not able to repair the broken PA
because of missing spare parts in To-
bago. This PA survived my activities
from 5B4(90 EME
QSO0s),TA4(65QS0s) and
HV4NAC(25QS0s) without any prob-
lems. Unfortunately now at 9Y4 the
big crash happened after 52 QSOs.
There was a minor problem a day
before this big flash over, but this was
just some contact problem in the PTT
line.

So the most lucky station was Dan,
HB9Q, which was the last contact |
made. Most unlucky was Jac,
PA3DZL. | called him for 2 periods with
O-report and lights went off...

| was able to get the PA running again
after 1,5 hours and my last CQs where send
out from exactly 00.00 - 00.14 utc until an-
other capacitor was melted in the plate line.

Many tnx to all who gave me some advice to
fix the PA. | took out the tube but could not find
a short at the tube or any capacitor. Maybe it's
not a direct short but I'm quite sure the prob-
lem is in the RF cabinet. Anyway, | did not
have any more C and any spare tube
either......

Anyway, | had a great time in Tobago. | like to
congratulate those who made a QSO with me
via the moon. | enjoyed my vacation very
much and one day | would like to return to this
Island and the nice people.........
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News and information’s

EME News

Gl

Conrad ,GORUZ will go with Martin, G4XUM
to activate GJ. They will be on eme from 14.00
on the 23rd until 02.00 or so on 24th of March.

Ly

Oliver, DL1EJA, is going to visit LY between
4th to 11th of June. He is planing to be grv with
2x4wl and 700-800W.

News and information’s

-WB9UWA lost his array on Jan. 31 in an ice
storm. The antennas have been covered with
" ice.

-DK3WG is manager for RUTA/RZ1AWT,
RU1AA, RW1AW, RX1AS, RK3FG, RV3IG,
RW3PF, UA3MBJ, UA3TCF, RA4AOR,
UA4AAV, UA4API, UA4AQL, UA4NM,
RK9CC, UA9FAD, UA9YLU, UR5LX and
UT5ER. Please send your QSL and SAE to:
J.Fiedler, P.O.Box 1531, D-15205 Frankfurt,
GERMANY

-N1BUG has a manager: KS4YT

-WS5LBT Bob deleted his log book. If some-
body has to get a gsl card from him, should
tell him.

-SV1BTR is back on 2 m with 4x12el, H pol.,
full elevation and 1.5kW

-ARRL Contest: a list of logs received for the
2001 ARRL EME contest has been posted at
http://www.arrl.org/contests/claimed

-W5UN is back on 2-m-EME. Dave moved to
a new location and counts as a new #

-VK3FIG: My name is Geoff, my location is
Stawell, Australia. | had my first listen to eme
signals this morning on 2 meters. This has
prompted me to update my system for 2 m
EME.

-JR7JPM is a new 2m EME stn with 4x12FO
and 1,2kW in QM0O9XM

-EME Conference 2002 in Prague: The or-
ganizing committee declares, that the 10th
International EME Conference in Prague is
open to all. There is no band, mode or any

other restriction. In other words: You'll come,
now!

-9Y4/DLSMAE Wolfgang asks for some pa-
tience concerning the QSLs. He needs to print
the cards first. QSL address is: Wolfgang
Schlaffer, Am Rosengarten 3, D-85467
Luess-Neuching, Germany

Once there was a chat
about......

-What material to use in a RF field?

Derwin, W5LUU, proposed KEL-F which is
chemically and RF wise somewhat similar to
Teflon. Its advantages are that it is rigid, ma-
chines well and has the high temperature and
low RF loss properties of Teflon. It is of a light
green translucent color, and does not cold
flow like Teflon.

Then there was the proposal of using Delrin,
but AG6K stated: Delrin has a considerably
higher RF Dissipation factor then polyethyl-
ene, but the D factor is not an bad as Nylon.
When a "3kW" antenna tuner with a Delrin
roller coil was tested at the ARRL Lab, it
reportedly caught fire at 900W.

A good proposal came from S57UU: Find a
few different materials that are mechanically
suitable for you. Put a piece of each into a
microwave oven. Whatever is cool after a
minute is ok.

Treasury INTERNET

-http://news.bbc.co.uk/hi/fenglish/sci/tech/n
ewsid_1761000/1761407.stm
Earth/Moon distance measurement

-http://aa.usno.navy.mil/software/novas/nov
as_info.html
Tracking formula for sun and moon

-http://n1bug.net : Collection of pre amps

-http://www.arrl.org/contests/claimed
Logs of ARRL 2001

-http://www.emeconference2002.cz
10th Intern. EME conf. in Prague
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EME News

432 MHZ

activty Status of the GUS - EME - stations on 70cm 3/2002 by dk3wg

DXCC CALL QTH ANT/el. Pwr/KW Rem. QSL-Mgr.
ES ES6RQ KO28WA 12x14 1.5 built
EU nostn Exp.-1991, UC20/UB4LL (qsp)
| RA1 RW1AW KP50EB 12x15 1.5 qrt DK3WG
! RW1AW KO49WN 1.5 built DK3WG
UA1ZCL KP78TX 57m-D 15 qrt (qsp)
RA3DRC/1KO55JR 4x29 03 qrv? qsp
RA3LE KO64AR 8x7wl 1. qsp
RA3YCR KO73DH 8x26 1 silent key (gsp)
RW3PF KO93CD 4x24 0.8 50-170°AZ, El <30° DK3WG
RW3RW LO02RW 4x21 1 not active
RZ3BA/1 KO56BC 1x38 1 not winter time RW3BP
UA3PTW KO93BS 8x15BV 1 qsp
UA3TCF LO26IU 8x 0.5 qrt DK3WG
RV4AQ LN28FG 4x18 BV 0.5 not active
UA4API  LO20QC 4x19 1 not active DK3WG
UA4NM  LO48UP 4x25 0.8 only 05-13 utc DK3WG
RABAAB KN94WR 4x30 1 silent key
UAGLGH KN97LF 16x25KR 1 qsp
RA9 UASFAD LO88DA 8x16 1.5 DK3WG
| UA9XEA LP63UN 4x qrt (asp)
UK nostn Exp.-1990, UI2U/UZ3YWB
UR URSLX KO70WK 4x 1.5 built Ant agn DK3WG
UT1PA  KO21FC 4x10wl 1 el <45deg gsp
UT3LL  KOB0AC 4x27 0.4 qsp
UT5DL KN18EP 8x25 1 not active (gsp)
UTS5EC  KN78MM 8x27 1 random only qsp
UTS5UAS KO50GK 6m-D 0.2 qrt
UT7VF  KN&8MQ 4x17 KR 1 silent key
|
432 MHZ TA4SAT 777 worked by SM2CEW & DJ5NV

WAGPY wkd first jan weekend : So far | QSOd
on 432 DL9KR and K1FO using 2.4 m dish
and full size dual dipole - dual polarization
feed. He added SM2CEW, DJ5NV; now # 5
on 70cm KLEM complete. VY 73 Paul WABPY

432 & up (net) news

ZL1KA and ZL2MQ may be become active
on 70cm.

DL9KR: worked WABPY with excellent signal
now to init #768,

??? who could this have been on 70cm ?

DL1YMK has sold his 432 array to DL7UDA,
Dietmar will be grv sson with this array.

Dave - KBOPE/EM48ts reports : | will take
down the 6 & 2 and put up 432 and 1296.

result from the R/U-stn end of Dec/begin
March:

RA3LE wkd new VE6TA and WBOGGM.
RASLE had bad wx in Feb, wind,rain...sri no
sked complete, heard only ISCTE-weak,
G3HUL going down. Heard Random K4EME
539/- and wkd new KSWXN #162.
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1296 MHz

EME News

in feb RASLE wkd K9SLQ, UASFAD(#165) sri
not complete with JA6DZI, JJINNJ and
JRINWC, other skeds nil...

UA9FAD - finish with RA3LE and S52CW.

DK3WG : 2m only 4-Yagis now, only in sked
grv. 70cm nothing on skeds....hrd Random
K1FO, UT3LL, K9SLQ.

73, gl via moon Jurgen, DK3WG

DL5LF : | want to inform the community that
my antennas did not survive the heavy storm
in DL at the last weekend (26/27th Jan). | am
thinking what to do next, but that will not be
before summertime. Thanks to all so far, it
was always big fun. Frank

JA Status by JA4BLC

JS3SIM  (js3sim@mab5.seikyou.ne.jp): he
hopes weekend skeds on 432.070 to avoid
local QRM. He would not QRV at 0730z on
Feb 22 (= 1630 local time on Friday, he needs
to work).

JJTINNJ(BYDO1531 @nifty.ne.jp): he can
QRV on weekend. Pse contact to confirm the
skeds via e-mail.

JRINWC(jrOnwc @ po.ttn.ne.jp): he has been
very busy by business trip to overseas. Pse
contact to confirm the skeds via e-mail.

7M2PDT(7m2pdt@ po
p0i.odn.ne.jp):he  will
accept the sked list. Pse
contact to confirm the
skeds via e-mail.

JABAHB (ja6ahb @ nifty
.ne.jp):he can QRV on
432 and 1296 and wish
to ake a sked by personal
mail. Pse contact him via
e-mail,

Other stations:
JA2KRW will not QRV till

next notice by the radio
interference.

JH1XUJ, JA6DZI and
JR1RCH can be
reached via e-mail but

have not sent any reply concerning the sub-
ject.

| have no way to contact JH7PAV.

JA4BLC(jadblc@web-sanin.co.jp): will ac-
cept the sked on 13cm, not 432 nor 1296 at
the moment.

note: All stations except JAG6AHB and
JA4BLC is on 432.

JO3RNL he has small antenna yet.
JR1EUX do not active now.
JH3EAO takao is active

JS3ISM JS3SIM he is active

JR1RCH he is bussy in bussiness. he is my
local station. 30km NNW from me

JH7PAV he does not join ja-eme mailing list
JH1XUJ his antenna is broken yet
JA2KRW he can not QRV now

1296 MHz
SSB contest :

As reported yesterday, we had very heavy
winds and were unable to be QRV during the
SSB contest.

JA6DZI 8x20el. 432MHz
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EME News

SETI

The next day on 23 cm, | had a great time at
the beginning of SSB contest. Signals and
conditions seemed excellent. The SSB copy
of many of the bigger stations was perfect --
better than 20 m! We had good WX here, but
apparently this was not the case in Eur. Many
regular Eur stations were missing. | did QSO
on CW N7AM. After the moon setin Eurthings
got very quiet and | took a break. | came back
on for the JA/VK window, but heard nothing
except my own echoes. After an hour of CQs
with nil results, | discovered that my 726 had
jumped a MHz and that | was on 1297 not
1296! By this time the moon was at 16 degs
and blockage a real problem. | went down to
1296, and called for another 15 minutes with
similar nil results. This was very disappoint-
ing. | wonder how others made out? 73, Al -
K2UYH

SETI

The SETI League, Inc. received two Tech-
nology Achievement Awards from the Cen-
tral PA Chambers of Commerce, for its two
current engineering projects. The nonprofit
organization’s Lunar Reflective Calibra-
tion Beacon (we reported earlier about) for
Radio Astronomy was awarded Second
Place in the category "Best Application of
Technology," and Array2k: Phasing Multiple
Antennas for a Next-Generation Radio Tele-
scope received Second Place for "New
Technology Project," at today's Technology
Awards Showcase luncheon in William-
sport.

SETI League Director Completes New Book:
Tune In The Universe! (ISBN 0-87259-854-3),
copyright 2001, is published by the ARRL,
<<http://www.arrl.org/>>.

SETICon02 Technical Program Takes Shape
Little Ferry, NJ.., February 2002 - SETICon is
the premier international technical forum for
amateur and professional radio astronomers
to exchange ideas in the scientific Search for
Extra-Terrestrial Intelligence. The 2002 con-
ference will be held at The College of New
Jersey (Trenton, NJ, USA), April 26-28. Some
topics:

Magic SETI Frequencies: One Amateur’s
Search, by Stephen Carver, Esqg., KSPT, USA

Stressed Parabolic Antennas for SETI, by
Prof. Allen Katz, K2UYH, USA

Removal of Heat by Hydraulic Means, by C.
Lee Kitchens, KB9PIP, USA

2001: AMoonbounce Odyssey, by Dr. H. Paul
Shuch, N6TX, USA

Applying Descriptive Statistical Analysis to
SETI, by Russell Tillman, KSNRK, USA

Upgrading your Argus Station, by Marko Ce-
bokli, S57UUU, Slovenia

The Little Bitty Telescope, Version 2, by Char-
les Forster, WA9ACI, USA

Details of the annual SETICon02 Technical
Symposium, Awards Banquet, and Member-
ship Meeting may be found online at
<http://www.setileague.org/seticon >.

email to join @setileague.org,

Moonbounce Beacon Returned to Service,
Stronger than Ever. The SETI League's
"moonbounce" beacon W2ETI on 1296.000
has been returned to service, ten times
more powerful than before.

It operated for four and a half months at a
modest 15-watt transmit level, before being
temporarily shut down in late July for the
addition of a 150-watt amplifier assembly.
The next Arecibo tests have been sched-
uled for March 21 - 22, 2002.

Galactical news

Moon temperature: One relevant reference
that you might find interesting is at
http://www.monstein.de/astronomypublicati
ons/MoonEnglishHtml/Moon2001V2.htm
where a monthly cycle from 192k to 236k is
observed at 10 GHz with simple equipment
available to any amateur interested in Radio
Astronomy. The moon is a thermal radiator at
cm-meter wavelengths. The apparent RF
temperature reflects the physical temperature
of the "dirt" about one wavelength deep, so
your 13 cm observations reflect a depth in the
lunar material about 4 times deeper than the
3 cm measurements in this paper.
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EME News

SP6OPN&SP6JLW 8x32el. 432MHz

Therefore the mean value is about the same,
but the range will be reduced because the
lunar "dirt" will provide additional insulation.
Therefore | would predict that lunar brightness
at 13 cm should be about 214 +/- 10 K.

73 de Tom, W3IWI

Internet bookmarks

For those interested in the DSP-aided
modes, there is new information on an EME
contact between W7LHL and W7SZ at 10
GHz:
http://www.proaxis.com/~boblark/dsp10.htm
(follow the link to the 'weak signal page’ under
the title '10 GHz PUA-43 Mode EME QSO").

They were running 5 and 15 Watts to 10 foot
antennas. The mode was PUA43 using
DSP-10's. The signals were quite "sub-audi-
ble!" 73, Bob Larkin W7PUA

Linear actuators:
http://www.thomsonindustries.com/default.
htm

See this site for the lastest on high accuracy
lunar distance measurements
http://news.bbc.co.uk/hi/english/sci/tech/n
ewsid_1761000/1761407.stm

Interesting article on double echos com-
plete with strip chart recording on my web
site in the NOTEBOOK section titled: LDE
(Long Delayed Echoes on EME circuit)
thought you might be interested. John -
K3PGP

http://www.k3pgp.org
http://www.weaksignal.org
http://www.deucearmy.com
http://www.wpponline.org

Stumbled onto an interesting web site pro-
viding information on spectrum allocations
world wide from 31 to 81 GHz - very inter-

- esting tolearn what'’s there around the world.

http://www.superfreq.com/itu30_81ghz.html

| Owen, KELEW, FM18Ix

http://www.c3iusa.com http://www.k8gp.net

changes

OK1DFC has a new e-mail
ok1dfc@tesmail.cz.

address

EME conference 2002
EME Conference 2002 - N/F Contest

N/F Contest consists of the noise figure N/F
[dB] and the associated gain G [dB] measure-
ment on preamplifiers (LNA) and on RX part
of transverters 144, 432, 1296 MHz directly
and on 2,3 + 3,4 +GHz, 5,7 +GHz a 10 GHz
via auxiliary transverters.

On each frequency band (category) the LNAs
and/or transverters will be settled in an order
by the best measured N/F.
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EME News EME conference 2002
|
i Frequency Connectors (WG) available:
Connector: WG: Other types: Remarks:
A 144MHz N/SMA (male |n.a. 7-/116, TNC, In other cases
and/or female) BNC, ... 7 the device must
be provided with
a transition
(adaptor) to the
_— - available type
B 432 MHz n.a.
C 1296 MHz n.a.
D 2,3 GHz n.a n.a
E 3,4 GHz R40 (WR229) ? |n.a. -
F 5,7 GHz R70 (WR137) |n.a.
G 10 GHz R100 (WR90), |n.a.
R120 (WR75)

The overall N/F Contest results will be offi-
cially announced during the Sunday confer-
ence program.

The three best units in each category will
acquire the Kepler diploma. The best pream-
plifier in each category will be appreciated by
special prize from the EME Conference com-
mittee.

The measurement will be realized in Czech
Academy of Sciences in the professional
laboratory provided with HP8970B N/F meas-
uring set and HP346B noise sources.

The measurement of N/F and associated gain
will cover the input frequency bands (catego-
ries) and the coaxial connector interfaces de-
fined in the Table 1.

N/F Contest Terms

Only the equipment (LNA/Transvertor) corre-
sponding to the data presented in Table 1 will
be allowed to enter the contest. In the case of
transvertor the output (intermediate) fre-
quency must fall into the frequency range 10
to 1600 MHz.

Individual LNAs from od 2,3 GHz up to 10
GHz will be measured via transvertors (con-
vertors), preceding the NF measuring instru-
ment. DB6NT and DownEast Microwave
transvertors with frequency inputs on a
DownEast Microwave 2304/2320/2424 MHz,

3400/3456 MHz, 5760 MHz and 10368 MHz
144 MHz output will be employed..

Common terms for contest handover and re-
turn of equipment (LNA/transvertor):

To assure the participation in the N/F Contest
the particular equipment must be handed over
at the EME conference reception in the hotel
latest on Friday, August 16, 2002.

Each unit posed to competition will be as-
signed with an ordinal number label and the
owner (contestant) will be given the receipt
document confirming the equipment han-
dover.

Due to the fact that N/F Contest is strictly
anonymous, each contestant is asked to sup-
port the objectivity by removing all the respec-
tive identity identifiers (like the call sign, etc.)
from the units under test.

Tested equipments will be returned to the
respective contestants at the official an-
nouncement of the N/F Contest results.

If an equipment will not be handed back dur-
ing the official program it will be available in
the EME Conference reception up to Sunday,
August 18, 2002 and will be handed back to
the contestant against to the respective re-
ceipt document.

Any individual requirements as regards the
handover and return of equipment under the
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Startup EME 432 MHz

This time we want discuss antennas. There are many different types to choose from but
the first decision is:

To buy or to homebrew?
Next: Dish or Yagi?

A dish will allow you to use different UHF bands by simply exchanging the feed system.
Moreover, polarization switching or gradual rotation will not be a problem. But homebrew-
ing a dish plus its rotation mechanism is a demanding task. Buying a new dish >4m
diameter is practically out of the question.

Yagi arrays have advantages such as: Ease of construction and rotation, lower weight
and windload, suitability for limited space, less conspicuous to neighbours. However,
polarization rotation is not easy (and often too slow), polarization switching requires
cross-yagis.

But for some reasons a yagi array has some other advantages. The following table should
give an overview.

Gain Dish Yagi array
/dBD |Diam. /m (dimemsions) |
30,5 13 16xBV 13wl opt.
(9,2x7x7m)
29,8 12 16x9BV 13wl
(9,2x6x6m)
28,2 10 16x9BV 11wl
(7,5%6x5,9m)
26,3 8 8x9BV 11wl
(7.5x6x2m)
23,8 6 4x9BV 13wl
(9,2x2x2m)
20,3 4 4x21el. FT
(4,2x1,7x1,7m)

Obviously, something like a 4 yagi array will be a newcomer'’s preference.

Polarization:

As on 2m, linear polarization is used on 70cm. Due to Faraday rotation (ionospheric
influence) and geographical situations moon-reflected signals rarely coincide with the
polarization plane at the receiving end. a 45 degree offset results in 3 dB loss, 90 degrees
in approx. 20 dB loss, depending on the polarity "sharpness" of the moon signal.

There are several approaches to overcome the above problem:

1. Use of cross-yagis. Disadvantages: Extra weight and extra losses due to switching
relays. Interaction may reduce gain. Difficulties with the use of open wire feeders. Only
one station (EA8FF) is known to have solved the problems involved in a multi-cross-yagi
system.

2.Turning the whole array around an additional (polarization) axis.

EME News

73 DUBUS 1/2002



EME News

Disadvantages: Need for extra rotor and bearings. Slow rate of turn when fast changes
between transmit and receive periods are desirable. Limited boom lengths and thus limited
single yagi gain. Need of counterweight. Yet several stations such as G3SEK, G4ERG,
K1FO, VK4AFL and a number of JA's have demonstrated the feasability.

3.Live with the problem.

Disadvantage: Time and patience required. Sometimes, unsuccessful skeds have to be
repeated. Problem may be mitigated by building a "huge" array.

Yagi antennas.

There is a variety of commercial antennas with proven performance, such as Tonna and
M2. Steel elements are undesirable due to additional losses which impair receive
capability. Still the cheapest way is to homebrew yagis.

For everyone who has not two left hands and a good drilling mashine homebrew Yagis
are the best solution.
Built 8 yagis or buy a single yagi.

There are several designs made over the last 15 years. The most public design is the
DL6WU yagi. Glnter made in the early days some fundamental work on yagi dimensions.

All news designs were compared to his gain versus length curve. The designs from K1FO,
DL9KR, W1JR are all above these gain curve. One of the best known designs is the
DJ9BYV opt. design. This design has the highest gain at a normalized length. The 9BV opt.
design has only one disadvantage, these antennas are very sensitive against missing or
bent elements or drilling errors or cutting the elements wrong. BUT they have +0.85dB
more gain at 13wl compared to a normal 6WU design! Thats 1,7dB more echoes!

A good compromise should be the 9BV normal design (like | use). These antenna has no
problems with wet wheather, loosing elements and mismeasured holes. They can be build
in a short version like 7,7wl and can be made longer later on, which is not possible with
the 9BV opt. system.

At a length of >8wl a tapered boom is a must. | have not done this and the result is a
heavy antenna which is very sensitive against wind, because of the high swinging load at
the end of the boom.

4 long antennas are always better than 8 short ones. The feeding system is more simpler
and the leverage is smaller, what the rotator will answer with a longer life. Every doubling
of the number of antennas will produce a 4 times more effort on the mechanical
construction.

See DJ5NVs (ex DLINDD) success with 4x16wl 9BV Antennas!

Of course 8 or 16 long antennas are much better!

It is always better to have the EME antenna as low as possible. To see the horizont is
not bad, but the windload should be take into consideration. We had some destroyed EME
antennas by high winds lately. For repair and improved it also helpful to have the antenna
close to the ground. A good idea is a lift-tower, where the system can be moved to ground
quickly for repair, storm. will be continued..

Dli.?APV. tnx for help to DLOKR
ref:
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EME News

Other EME info sources

432&up:

EME Newsletter, Skeds, photos, and more:
http://www.nitehawk.com/rasmit/

Al, "a.katz@ieee.org" K2UYH, editor of the
432 & Above News Letter, reminds all that the
NL is available via e-mail and the internet.
You can get the NL in .pdf or .doc format from
cscott@surfsouth.com

KD4LT and also it is on the http://www.nite-
hawk.com/rasmit/em70cm.htmi

PAOZN web site. Find back issues of the NL
there also.

Latest 432&up skeds will always be on
DL4EBY web page. You can find links at the
http://www.nitehawk.com/rasmit/em70cm.h
tml page through the 432 & Above

432&up EMAIL-List
CORD/NL DISTRIBUTION: SCOTT, KD4LT
<cscott@surfsouth.com>

432 EME NETS: 14.345, 10 AM ET SATUR-
DAY AND SUNDAY (AFTER VARO NET
ENDS ON SUNDAY)

NET CONTROL AND SKEDS CORDINA-
TOR: JOE, K1RQG, TEL (207-469-3492),
E-MAIL kirqgg@aol.com

2m

The 2m Net runs after the 432&up Net, same
freq. VE7BQH net control

all bands

Online EME TOPLIST (based on initials) by |
HB9Q
http://www.hb9q.ch/database/search.htm

All about he coming EME conference in
Praha (incl. booking)
http://www.emeconference2002.cz/

ONLINE EME-Logger
http://dxworld.com/emelog.html

Moon-Net posting and subscription instruc-
tions are at http://www.nlsa.com/help/moon-
net-help.html

N/F contest shall be agreed in advance at the
EME Conference reception, or with the N/F
Contest measurement providers respectively.

Technical rules for admission :

The following rules will be applied at the
equipment handover to enter the N/F Contest:
Input frequency band (to assign category),
and the output frequency data in the case of
a frequency conversion (transverter).

Type and specification of the equipment (e.g.
LNA or TRX, NF<0.5dB at 15 dB gain, etc.),
eventually (wanted !) type of transistor used
on the input (e.g. MGF1302, ATF36077) and
the producer information a (e.g. HB LNA -,
LNA design W5LUA, TRX DB6NT,).

Fully understandable equipment specifica-
tions and four-square definition of power re-
quirements and respective connections (e.g.
the red color wire to +12 V, power consump-
tion <100 mA, -12 V connect to the body of
equipment under test, etc.).

Each contestant takes full responsibility for
the respective provisions to allow the equip-
ment to be easily and unambiguously con-

nected to the power supply to enable its con-
test measurement (e.g. flexible colored
and/orlabeled wires with free ends, etc.)
Info from Franty, OK1CA

LAST

« deadline every first of Feb./May/Au-
gust/Nov. were late this issue!

e email DL7APV @t-online.de

o DM2BHG :
Heinz.Borde @t-online.de

» our deadline, was March 22nd

« All EMErs describing their Station, pse
use ONLY power at feedpoint. It is much
easier to compare.

73
Bernd DL7APV &
Heinz DM2BHG
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Editor: Joachim Kraft, DLBHCZ - info@DUBUS.de

January to March 2002

1.1. 0900-0900 F2 from M+S-DL: JYONX,
UK9AA 1110-1130 from all DL: FY5SKE

1300-1500 F2 from all DL: W1,2,3,4,5, VE1,
VO1. Laut: W4 aus EL95,96. N4MM FMO09,
N4AVV FM04

2.1. 1200-1600 F2 from N/M/W-DL: YY50IG
FK81, YV1DIG, YV4DDK, 9Y4AT, VP5VAC,
VP2VI, WP4U, VP5JM, C6AIE, CO8DM,
HH7PV FK28, NdAHGZ FM14, KB4FQ FM04,
KF4VKU EM77, WB4CTW EM76, N5ZEN
EM82, N4JQQ EMS55, KEMN EM99, KaVV
EM79, NX4E EM70, N4ADA EM74 and many
W+VE

3.1.0815 F2 from S-DL: UN1SIX 1315-1530
F2 from N/W-DL (weak): W1,W2 W3W4 VET,
VO2AC FO73

4.1.0810 F2 from S-DL: A45XR LL93 12-15
F2fromallDL: OX2SA GP60, OX30X GP36,
VESBY/B, VE2HOG FNO07, K9HMB EN52,
KV4T EM53, VO2AC FO73, W1,2,34
VEi1,2,3

5.1. 1410-1450 F2 from all DL: VE8BY/B
FP53. 15-16 KF4T EMS53, KOAZ EM37,
K5CM EM25, WBBXX EM79, KOETC EM27,
WOVD, N9NJY EM58 u.a.

6.1. 0920-1000 F2 from M+S-DL: DU1EV,
YB5QZ 14-15 from all DL: AA4S EM95, K4Ql
FMO06, WAMW EM96, K6EID EM73, NN4X
EL95, KDSHPT EM32, K4P| u.a.

7.1. 13-15 F2 from all DL: VE1, W1,2,3,4
from FN84,74,86,42,41,54,23,24,41,10,
EL95 etc. C6AIE FL16

8.1. 1010-40 F2 from N/M/E-DL: XV3AA
1300 VO1ZA, 1400 CBAIE 1630 K5CM,
WS5EU EM12, W5UN

10.1. 0955-1030 F2 from N-DL: EX8QB
MN82, UN6P, UN1SIX 1400-1530 F2 from
N/W-DL: VE1, W3

12.1. 1015-1300 F2 from N/W + S-DL:
LA7THA/MM JJ14 hrd, UN7QX, PY8MD,
YV1DIG, PJ2MI, FM5SWD, 9Z4BM, 9Z4AT,
YV4DDK, P43JB, P4SMR

13.1.0930-1430 F2 from all DL: LA7THA/MM
JJ14, XV3AA, OM2/JIHETU, 6W4RK, D44TD,
FY5SKE/p, YV4DDK, TT8DX, 8P9HW GKO3,
FM5WD, FG5FR+BG, PJ2MI, P43JB,
P49MR, VP2VI, KP2BH, W1, VE1

14.1. 08-09 F2 from all DL: UKSAA 0950
LA7THA/MM JJ14 13-14 VE1, VO1, W1,3

15.1. 1100 F2 from all DL: UN6P 14-15 W1,
VE1

16.1. 0915 F2 from N-DL. UNSP 1215-1530
9Y4TL, VO1BC, P43JB, P49MR, K3KYR,
K2RTH

17.1. 1220-1600 F2 from N/M/W/E-DL:
OX3VHF, 0OX3SIX, OX30X, OX3SA,
WP4KJJ, P43JB, P49MR, YV4GLD + FJK +
YVIDIG + YY4GMG alle FK60, NP3GG,
WP4Q, TG9NX, 6Y5RV, KG4DX FK49,
W1,2,34,58.9,0, VE1,3VO1 ua. WIDU
EN41, KMOA EM48, WB4WEN EM86, K3UL
FN11, NSOKC EM40, KEBFD EM84, NAHGZ
FM14, WR4K EM90, K5CM, ZF1DC,
CO8DM, CO8LY

18.1. 0745-1000 F2 from N/W/E-DL: UK9AA,
JYONX, JY4NE, SU1SK, 4X6XQ, S92JHF
JJ30, LA7TTHA/MM JJ14 1200-1600 F2
from all DL: HP2CWB, HP1AC, KG4DX,
CO8DM, COB8LY, OX3HX GP44, OX30X,
OX3SA, ZF1DC, VP5VAC, W1,2,34.8
VE1,2,3, VO1 VESBY/B FP53

19.1. 1230-1330 F2 from N+W+E-DL:
VE1YX+TRB, FP5BU, OX3SIX 1600 PA2VST
hrd NL7Z (Alaska)! 1730 v W-DL: W8
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20.1. 0830-0900 F2 from N-DL: 4X1IF, JY4NE,
ODsSIX/B

21.1. 08-09 F2 from East+South-DL: JA, UNGP
from OZ: JT1CO! 14-15 from E/M/S-DL:
VE8BY/B, OX3VHF, VE1

22.1. 0715-1030 F2 from all DL: EX8MLE+MLT,
UNG6P, JA1 1330-1500 VESBY/B, OX3VHF+SIX,
OX35A GP60

23.1. 0822-0824 F2 JT1CO, ON38 wkd S-DL:

DJ4PI (First DL-JT!), DJ5JK, DFOTF. 1200-
1430 F2 from E+S-DL
DU1/GM4COK, DU1TEV, JW7SIX from N-DL:

W1,2,3,4,8 VE1, VEBBY/B

24.1. 0700-1000 F2 from E-DL: A45XR from all
DL: UK9AA, UN7QX 1130 v S-DL: JW7SIX
1330-1430 W

25.1. 0700-1200 F2 from all DL: EY8CQ,
EXS8MLE+MLT, UN6P 1020 v S-DL: JW7SIX/B.
0800-1000 F2 JT1CO ON38 wkd: OZ, SP, ES,
EA, | etc. - 14-15 from all DL: W1,2,3,4 1700
Aurora

26.1. 1230-1630 F2 from all DL: W1,2,3,4,8,9,0
P43JB+P49MR, OX3HI,0X,SA, FP5BU,
KOGU,PJ, VESBY

27.1. 0700-1130 F2 from all DL: EY8BMM, UKSAA
11-13 PZ5RA, YV4DDK+YC, P43JB+49MR,
1300 FP5BU, 1430 VESBBY, VE2FK FN68 1530-
1630 from S-DL: KR5V EM13, W7CI DM13,
N6ZZ DM73

28.1.0630-1000 F2 from all DL: EYBMM, UK9AA,
EX8MLE+MLT, UN9P 1330-1430 VE1, W1,W4

1520-1700 F2 from all DL: KSCM EM25, WZ8D,
K5AM v S-DL: W502ZI, WOBJ DN91, WT7ClI,
KOEU M79

29.1. 0710-1000 F2 from all DL: HZ1MD,
EX8BMLT, EY8MM, UN9P, UN7GM

1515-1630 F2 from all DL: KSCM, WZ8D, NOVSB
u.a. 1730 W7XU/0 EN13

30.1. 0655-1100 F2 from all DL: EY8MM,
UN7GM, EXBMLE, HZ1MD, 7Z1SJ, UK9AA

1250-1600 F2 from all DL: VE1YX, W1,23,4
WBGF EN82, OX30X, VE8SBY/B

31.1. 0700-0900 F2 from all DL: EX8MLE,
UN7GM, EX2A MN72 11-12 v S-DL: JW7SIX
11-13 from all DL: OX3SA, OX30X,
VO1TJMBC,GO 13-16 v N+W-DL : VY2SS,
VE1,3 W1,2,8, VEBBY

1.2. 0715-0900 F2 from E+N-DL: EX8MLE,
A45XR, 7Z1SJ 1015-1100 v all DL: 9M6LSC
0J85 via JNIWTK

2.2. 0910 F2 from S-DL: EX8MLE

3.2. 0800-1000 F2 from all DL: VK3SIX, YISOM
(QSL OMETX), EYBMM v. M+S-DL hrd: ZL3JT
+ NW RE66

1300 F2 from N+M-DL: TT8DX 1330-1600 from
all DL: W1, VE1

4.2. 0830-1100 F2 from all DL: VR2LC, DU1EV
from OZ: V73AT 13-17 v N+M-DL: W1,3 VE1,
1500 KSCM

5.2. 07-09 F2 from S+M-DL: UN7GM, UN3G
9-10 HZ1MD, HZ1MZ (LL34)

1500 F2 from N-DL: VE1, W1 1550 TISKD EK70,
WSUWB EL17

16-17 F2 from N-DL: AASXE EMO0O0, K6LHD,
WEJKV, W502Z| 1650 F2 v. S-DL: K5AM
DMe2

8.2. 1000 TEP from S-DL: TROA

9.2. 0830-1000 F2 from S/M-DL: DU1/GM4COK
PKO4

10.2. 0830-1000 F2 from all DL: DU1/GM4COK
PK04, DU1BP PKO03, UN1SIX; JA1,7.9,0,
VK&JQ 1100 TROA

1215 TEP from E-DL: ZS6NK KG46, 1300 from
S-DL: TROA/B

11.2. 1345-1530 F2 from all DL: VE1, VO1,
FP5BU GN16, W1,2,3.4

12.2. 0845- F2 from E-DL: A45XR 10-12 F2 from
all DL: 5U8W JK13, PYBEA, CU3AN, CU3ED,
CU2CE

1215 F2 from M+S-DL: PYOFF/B, 9Y4TL 1230
VO1ZA, +BC, TROA/B

13.2. 0845-0900 F2 from S-DL: 8Q7JE MJ64
1045-1200 TEP from N,M,E,S-DL: TROA/B

14.2. 0730-1100 F2 from N+E-DL: EY8CQ,
EX8QB, VR2LC, JA1 from all DL:
DU1/GM4COK, 5U8W, 1100 TROA

15.2.0830-1030 F2 from N-DL: UNSPR, UN7GM,
TROA/B

16.2. 0720-1100 F2 from all DL: UN7GM,
EX8BMLE, EYBMM, EX8QB

17.2. 0830-1130 F2 from all DL: UN1SIX, UN3G,
EX8MLE+MLT, EX2F MN72, EX8QB, UKIAA,
VKERSX/B

18.2. 0700-1000 F2 from all DL: EYBCQ,
EX8QB, EXBMLE+MLT, VK6JQ, JA3,6

10-12 F2 from M+N-DL: V73AT + V73UX RJ38
1300-1330 TEP from all DL: ZS6
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19.2, 0730-1200 F2 from all DL: EX8MLE+MLT,
XV3AA OK45, JA's, VKERSX/B, VKEHK + JQ,
DU1/GM4COK

11 UT: hrd from E-DL and OZ: HL1LTC

20.2. 11-13 F2 from N-DL: VK6RSX/B, from S+E-
DL: DU1/GM4COK

21.2. 0750-1000 F2 from S+E-DL: UNS3G,

VK8ABx/A W JEMAR1 D v s-DL: ZS6

22.2, 0730-1000 F2 from S+E-DL: EY7AF MN40,
VKBRSX, VK4BLK QG56, VK4CXQ, UN7QX

11-12 TEP from all DL: SU5D, K146

23.2. 0800-1100 F2 from all DL: VK6JQ, from
S+0-DL: 9M2TO/B, VK4ABW QH30, EY7AF 11-
13 TRBCA, PYBEA 13-16 TEP from all DL:
V51/SP6IXF JG97, ZS6, V51E JG89

24.2, 0745-1100 F2 from S-DL: VK4ABW, CXQ,
FNQ, JH, JA's 1130-1230 TROA/B, ZS 0900-
1130 F2 from all DL: YB5QZ, VK6RSX, VK6JQ,
JA's, DU1BP PKO06, XW0X 1320 from N-DL:
KP4EIT

25.2. 0800 F2 from all DL: VK6RSX/B

26.2. 0715-1200 F2 from all DL: EXBMLE+MLT,
EY7AF, EYBMM, HZ1MZ, 7Z18J, A71MA LL55,
VK4ABW from N-DL: SO7V IL56, QSL: DK2WV

27.2. 0730-1200 F2 from all DL: 7Z1SJ, VU2RM
NK16, EY7AF, A71MA, 12- TEP: TRB8CA,
ZS6WB, D44TD 1315 F2 from S-DL: KP4EIT

28.2. 0745-1200 F2 from all DL: XV3AA OK45,
VKERSX/B, UN7GM, VK4APE, ABW, FNQ, CXQ,
JH, VK6JQ

1200-1300 TEP from all DL: ZS6, TR8CA

1.3. 0650-1300 F2 from all DL: A45XR, EX8MLE,
VK6RSX/B, 7Z1SJ, D44TA HK85, VK6JQ, 1100
J21EX LK1

0930-1700 TEP from all DL: ZS6, V51/SP6IXF
JG97 2130 DL5RBW JNB68 hrd PWOT HG59

2.3. 0730-1200F2 from S+M-DL: VU2LO ML88,
VKBRSX, VR2LC, UK9AA, XW0X OK18, VK6JQ

1000-1300 TEP from all DL: SNENDP JJ57,
TT8DX JJ88, ZS6, V51/SPEIXF  12-14 F2:
D44TA + TD, 9Y4TL

3.3. 0800-1200 F2 from all DL: DU1/GM4COK,
DU1EV, VK6RSX, VK6JQ, EYBMM, VK4FNX,
VKBRAS/B, JA's, DU3NXE, DU1BP, VU2ZAP,
VU2PAI MK72. 1230-1430 TEP: ZS6, TT8DX

4.3. 0830-1100 F2 from all DL: VKBRSX,
VU2ZAP, D44TA (QSL OE5XVL) 0930- TEP:
7Q7SIX, Z22JE

5.3. 1030-1330 TEP from all DL: ZD8VHF/B, F2:
D44TA HK85

6.3. 1115-1500 TEP from all DL: TROA/B, ZS6,
V51/SP6IXF JG97

7.3. 10-12 F2 from all DL: D44TA
TROA/B

8.3. 1045 TEP from S-DL: TROA/B

9.3. 1030-1700 TEP from all DL: ZS6, TROA/B,
ZS4NS, ZS4TX, V51KC

10.3. 0800 F2 from S-DL: EYBMM 1030-1300
TEP from all DL: TROA/B, ZS6, V51C JG77

11.3. 0830-1100 F2 from all DL: VK6JQ PH12,
VKBRSX/B

1000-1600 TEP from all DL: ZS6, ZR5ADQ
KG50, V51LK JH90 QSL via DJ4LK, TR8CA,
TU2MA 1J85

12.3. 1100 TEP from S-DL: ZS61230 from all DL:
TT8DX JJ8s

13.3. 1015-1700 TEP + F2 from all DL: TROA/B,
Z56, J28FF LK11, J28EX

14.3. 1000-1730 TEP + F2 from all DL: ZS6,
TROA/B, J28EX + FF, ZS3C KG21, ZR3CDK
KG10, Z22JE KH52

19-20 TEP from S-DL: V51LK JH90, 7Q7SIX/B

15.3. 10-13 F2 Longpath from S-DL: 10UT
KHBSX (Hawaii!), TEP from all DL: ZS6, TR,
V51LK, TT8DX

16.3. 0800-1000 F2 from S-DL: VK6JQ 12-16
TEP from all DL: 7P8Z KG30SR QSL via ZS4TX;
V51E, ZS6,

17.3. 0800-1000 F2 from DL: VR2LC, MY, XMT,
IL, PX, VK4FNQ 0940-1040 LP from DL: KH6SX
BK29, WH60 BL11

20.3. 0940 F2 from E-SL: VK6JQ 12-13 TEP from
all DL: ZS6

Expeditions and News

/MM MOHEN / PABHEN/MM is gqrv on 50.140
MHz and on 2m. He tours mostly from OH to EA
and EAto TA.

/MM GU4AJE/MM is grv on 6m now untill mid July.
He is on a Greenpeace-ship and the exact desti-
nation is always secret.

/MM GOKZG/MM is grv again from May Sth start-
ing in VK (Fremantle) cruising to S7(Seychelles)
unterwegs, from S7 direction Mauritius (3B8) un-
till July 15th. Andy is on 50.110 and gsys to 50115.

v. S-DL:
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6m News

IM57/56: DLBHCZ is qrv again on 6m as CT1HZE
several times from IM57 and IM56 during summer
2002. QSL direct to DLBHCZ.

IM6:3 HBOHLM is grv from 1.-22.6. as CN2DX on
2m+6m from IM63. This year NO mobile opera-
tions from other squares!

IN89: GJ/F5JOT, F5LGQ, F6CKH, F8CRH,
FBCUR + CUY are grv 6m and 2m from 17.-21.5.

JO13: From 15.-16.6. PA3HEN, PA2DWH +
DL1EJA/MM are qrv 6m, 2m, 70cm + 3cm. Inkl.
CW-MS on 2m.

KM73: OD5/OK1MU is grv for another year on
6m+2m (100w, 9 Ele). Also ODS/IWOGXY is grv
now on 6m. His QRG is 50.155 Mec.

KP45: The OHBK-Group is qrv on May 3 to 5 on
6m and 2m CW-MS. Skeds: oh6jw @sral.fi

3V Tunesia: The TS7N-Group (DJ7IK etc) plans
another expedition with 6m in Mai 2002.

8Q Maledives: A british group plans to become
grv on 6m in the end of July as 8Q7ZZ. Locator
is MJ65. QRGs 50105 +50145 Mc.

9M9 East-Malaysia: 9M6/7M2VPR is grv on 6m
from June 11.-19.

9Q Dem. Rep. Kongo: 9Q1A is grv on 6m untill
September and again from October.

9U Burundi: 9U5D went QRT on March 2nd but
has plans to be grv again this year.

FJ St. Martin: FJ5DX, is new on 6m from Loc.
FK87ou. The only FJ on 6m.

FP Miquelon, GN17: FP/N1RZ + K1TOL plan a
6m-only-Expedition (QRO) from June 14.-24.

J3 Dominica: J37CAJ, Conrad, is a resident, and
new on 6m SSB with 100W and dipole.

JT Mongolia: JT1CO, Chak, is grv on 6m with
100 Watt and 5 Ele. from Ulan-Bator, ON38FA.

KH1 Baker Island: From 29.4.-10.5. there will be
an int. expedition grv also on 6m. Locator: AJ10.

OX Greenland: OX3LG is grv also on 6m from
1.8.-1.10. from Kook-Island (GP34). QSL via
0Z1ACB.

QY Faroer Isl.: OY/DL2VFR + DL2RTC are qrv
6m from May 20.-22.

TF Island: TF/DL2VFR and DL2RTK are grv 6m
from May 23.-30. from several squares.

TN Congo: EA3BT + WL are grv from May 16.-
27. as TN3B + TN3W also on 6m.

TR Gabon: Well known 6m-DXer TR8XX be-
came a silent-key on February 12th.

VKOM Maquarie Isl.: VKOMQI is grv also 6m
untill December.

XY Myanmar: DL4KQ etc will be grv also on 6m
in July/August.

YA Afghanistan: YAST, YAOUSA + YA/G4KUX
are all expected to show up on 6m anytime. Also
N7BHC (who was active from ZA before) is in YA
now for almost 2 years and plans to make 6m and
2m EME.

ZD7 St. Helena: ZD7VC, Bruce, and ZD7WT,
Tom, are very qrv on 6m now.

The Italian 6m group "SIXITALIA" promotes a
yearly 6m-QS0-of-the-year-contest. From the
result here we publish the top ten QSOs of the
year 2001:

Nr. / Call1/ Locator1 / Date / UTC / Call2 / Mode
[ Locator2 / Distance (Km)

1. EH7KW IM67XI 03/04/01 20.02 ZL3VTV/
SSB RF73KD 19915

2. PY5CC GG54RE 18/02/01 1.32 7J6CCU SSB
PL36VI 19659

3.EH7CD IM86RQ 04/04/01 4.48 ZLAAAASSB
RF65SA 19620

4. VR2XMT OL72BM 24/04/01 13.31 LU2NI SSB
FG72UF 19403

5. VR2ZXP OL72DH 15/09/01 4.44 LU2NI SSB
FG72UF 19384

6. HP2CWB FJ09BI 13/04/01 2.23 YC1MH SSB
OI33JH 19241

7. FSLNU JNO4JV 08/11/01 9.46 ZL2TPY SSB
RF70BW 19161

8. VR2DXA OL72BM 05/11/01 2.10 OAB/N6XQ
SSB FH43FO 19115

9.CE0Y/W7XU DG52GU 05/04/01 14.13 A45XR
CW LL93EN 18742

10. ZL3TY RE570M 13/11/01 8.44 12YSB CW
JN45|F 18583

73s see you on 6m! Joe, DLBHCZ/CT1HZE
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Tropo News

Editor: Tom Doelle, DG3FK - DG3FK@darc.de

Dear readers, tnx for some tropo reports, hpe
to cuagn on VHF/UHF/SHF. 73, Tom

Tropo 2m:
DBS5KN, JO31NB wkd:

02.11.2001: GW7SMV io81In 708; F1LEA in78bi
981; G4CQM io70st 811; GWBJLY io81jm 720;
G4HGI i083pl 720; GWBASA i081em 749; EI3GE
i063xd 927; GU41AN in89rk 710

09.12.2001: GM3POI io88ow 1078 ODX

10.12.2001: MODAD i095fc 732; GMOEFT io86pl
869

05.012002: LAOBY/P jo59ix 1016; LAGLCA jo59fb
914km. Rig: 100W + 9Ele F9FT. tnx for info Mike

DFOTEC/P, JO73CF, wkd:

02.03.2002: DKOALK 55 53 JN38TD 731;
ON4NOB 57 59 JO20KV 689; DLOHEU 54 59
JN47NX 685; 03.03.2002: ON1DNF/P 59 59
JO20MV 678; DF1CF 52 52 JNS7FP 676;
PE1THWO 55 55 JO21GV 670; ON6LY 51 55
JO21LH 664; PA3DYS 51 55 JO21JP 662;
LX/PA1TK/P 57 59 JO30BB 660; DJ1SR 59 59
JN48VF 637km. Rig: FT-847 + PA, 300 W, an-
tenna : 2 x 7 ele DL6WU, 8 mAGL, 88 mASL, tnx
for info Oli

DG3FK, JN5S0P, wkd :

02.03.2002: G4Z 55 55 JOO3AH 873; G5B 55 58
JOO3CE 858; F1FIH 55 59 JN23GS 828; 9A4EW
55 59 JN95KG 754

03.03.2002: G7RAU 51 54 |090IR 897; GOXDI
55 59 I091RP 857, T900 59 59 JN94IR 787;
HABMV/P 59 59 KNOBHT 765; HASBCE 57 59
KNOGEN 762; FBBCU/P 57 59 JN24JW 713

Rig: TS850 + TV + PA 600W, antenna: 815 ele
50m above Gound + 550m asl

DGS5CST, JO6@DS wkd:

06.01.2002: LAOBY/P JO591X 55 52 1028. tnx for
info Sebastian

DGENEL/P, JN59SV wkd:

02.03.2002: F5CUA 57 59 JN19KR 622;
OZ/DLOIZ/P 59 59 JO45GD 618; PI4WFL 55 57
JO23MP 611; SK7JM 57 59 JOB5TM 641; HA6W
59 59 KNOBFB 681,

03.03.2002: SA2VR 55 59 JNO5FQ 697; 9A2KD
59 59 JNB5EG 629; ON1YW 55 59 JO11LC 621;
HAOMK/P9 55 59 KNOBQC 744; HG6Z 55 59
JNO7WV 648; FEDWG/P 59 59 JN19AJ 686;
T900 55 59 JN94IR 788. tnx for info Markus

DJBES, JO43SX, wkd:

04.01.2002: LA5JX JO59CB 53 57 567; LA6OJ
JO28BVR 57 59 576

05.01.2002: SM4BDQ JPBOFG 53 34 813;
SLOZS JO89XJ 59 59 790 ; SM1LPU JO97CK 57
54 664, SM4WGB JO78LS 59 57 628; SM3LBN
JPB0IO 57 57 852; SM4ATA JO79BH 53 53 655

tnx for info Wolfgang
DL5UH/P, JO74AA wkd:

2.3.01: DLOHEU JN47NX 53 59 755, DJ7SR
JN48VF 53 59 709

3.3.01: ON1DNF/P JO20MV 55 55 702, DJ8VH
JN39PM 53 59 683, DKOES JN48TN 539 529
680. Rig: R2, 750W, MGF1302, 10 ele 24 m asl.
tnx for info Moritz

DLBEBW, JO31NF, wkd:

05.01.02: SM7WT JO65 (645km); SM7URQ
JO77 (855km); SLOZS JO89 (1134km) SK6HD
JOB8 (875km); SM1FMT JO97 (1028km), hrd
only: OHOJN KPOO (1271km); SM4BDQ JP80
(1159km); SM3LBN JP80 (1180km); SM4WGB
JO78 (974km). Rig: FT726R MOD CF300 , 11 el
DL6WU, PA: GU74b, tnx for info guy

LAOBY/P, JO59IX wkd:

05.01.2002: DLOUMK JO31IC, LX2DX JN29WO
(1194 km), ON1LPA JO20XO, DLOBIT JN39EX,
DK7LZ JO30MR, DBSKN JO31NB, DO3VG
JN39GV (1152 km), ON1BQI JO20MU, DF1BN
JO31GD, DM1HD JO31GD, ON4AJJ JO20SV,
DO1KHB JO30EK, DB2KA JO30JT, DL2KEB
JO31CA, DO2KA JO31DD, DF7KF JO30GU,
DO1KWS JO31CC, ON4YZ JO20GG, DC6IA
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JO301V, DF2ZC JO30RN, DO1KDL JO30NU,
DL8GP JN39LH (1210 km), DG5CST JO60DS,
DJOVZ JO30FQ, DG5VO JO71DD, ON4KRI
JO20VQ. My equipment was 180 W and a single
9-ele-yagi. Nice to work LX as a new country and
many novice stations (DO) that run only small
power. Promised the bill for a broken S-meter to
DF7KF... tnx for info Stefan

ON4ZN, JO21, wkd:
20.11.2001 DHIYX JN68OL 688

4.12.2001 OZ9KY JO45VX 648, OZ1BEF
JO460E 647; DL3TW JO44SK 505; OZ1ALS
JO45WA 567, OZ2TF JO46PE 650; OZ8ZS
JOS5RT 699.

5.12.2001 wkd agn DHIYX

9.12.2001 opening to the North: DG2LBF
JOB4BH 523; DL2SWI JO53RV 566; GM3POI
Orkney Isl. IOBBOW 989 + mni shorter contacts
1081, JO44

10.12.2001 Much better condx: GMOHTT 1089JC
1017; GM3POI see above now S9 +20dB! (| do
have a Scottish S-meter, calibrated with prof.sig-
nal generator per recommendations of IARU Re-
gion 1) GM4WJA |I087MN 867; GM4ZUK /P
IOB6RW 797.

16.12.2001 OL5MS JN69JJ 618, SK7MW
JOBSMJ 744; DK1FG JNS9OP 502 efc...

3.1.2002 GM40DA /P 1088IH 946

5.1.2002 OZ1BEF JO460E 647; LA2JKA
JO59CE 972; OZ4CQ JO45XG 591, SK7WT
JOB5QE 780; SK7CY JO65NS 773; SK7TMW
JOB5MJ 744.

20.1.2002: Contest d'activité en F some 20 gso
...0ODX: F5SHGO JNO5AI 716km.

10.2.2002 FECRP IN96KE 682; F1CKB IN97SL
537, FEBAH/P IN96NI 656; MW1MFY 1081FL
561 17.2.2002 OK1KNF JN68MK 680.

5.3.2002 OZ/DLOIZ/P JO45GD 529; OZ2TF,
OZ1BEF, OZ9KY, OZ1DLD /P + mni DLJO43, 44,
52.

10.3.2002 FEBAH/P
JN16NM 516km.

IN96NI 656; F4CKV
tnx for info Walter

Tropo 70cm
DB5KN, JO31NB wkd:
01.11.2001 G7IGC io92bm 639
02.11.2001 GBVHI io92fm 617
03.11.2001 G4NPH jo02bi 503

09.12.2001 GM4ZUK/P ioB6rw 907; G7TAS jo03dg
526:GW4VEQ io73sg 826; GWBAWM io81nr 697;
G3TAio81xs 640

10.12.2001: GMOEFT io86pl 869

05.01.2002: LAOBY/P jo59ix 1016 ODX; LAGMV jo59¢j
949 ; LABLCA jo59fb 914

08.12.2002 OZIKY jo45vx 574
03.02.2002 G4SIV i092ws 532

12.02.2002 OZ2LD jo54tu 518; GBMEH io91gs 543;
OZIKY jo45vx 574; MOGHZ io81vk 650

Rig: 125W + 19Ele. FOFT, Tnx for info Mike
DFOTEC/P, JO73CF, wkd:

02.03.2002: DL1EAP/P 55 519 JO31BC 600; PAGC 59
59 JO33FB 517

03.03.2002: PABNL 57 539 JO21BX 695; DJ8SP 52
519 JO30EM 616; DJBEN 55 55 JO31BP 576; DJ6JJ
529 519 JO31LG 540; DLOVR 52 55 JO31MI 530;
DKOHN 52 53 JO31PP 501; PI4GN 59 54 JO33l1 499;
DK2MN 55 52 JO32PC 483km.

Rig: FT-726R + PA, 80 W, Antenna: 23 ele DJIBV, 6
mAGL, 86 mASL, tnx for info Oli

DG5CST, JO6QDS wkd:

06.01.2002 LA6MV JOSSEJ 57 57 966; SM3BEI
JPB1NG 529 549 1204; SM7FMX JOB5KN 55 55 534;
SK7MW JOB5MJ 59 55 517, Tnx for info Sebastian

DJBES, JO43SX, wkd:

04.01.2002: GM40ODA/P 1088IH 57 54 927; LABOJ
JO28VR 57 59 576. tnx for info Wolfgang

LAOBY/P, JO59IX, wkd:

05.01.2002: DK1KO JOS53CT, DG3XA JO43WJ,
DK1ZD JO44WE, DD3SP JO72EN, DFOLBO JO53CT,
DKSKK JO63EX, DLBLDN JO43XQ, DK5HX
JO43WN, DL1SUZ JOS53UN, DKSWO JO30AS,
DB8WK, JO33XN, DG1EBD JO73AR, DG1DPA
JO73AR, DK9TF JO31NF, DBSKN JO31NB, DLEYEH
JO32VA, DFBIK JO30JT, DJIMG JO52TC, DG2LAB
JO54AK, DLBOBU JO42XI, DL7APV JO62PM,
DL4HG JO53CM, DL1JRN JOGOLT, DK3XM JO43XL,
DB7LN JO44VL, DK5XX JO53AK, DC7TS JO62PO,
DF3AR JO52GG, DD2LRF JOS3EK (3W + HBICV
under roof!). My equipment was 120 W and a single
13-ele-yagi. tnx for info Stefan

ON4ZN, JO21, wkd:
9.12.2001 G3TA 1081XJ 460

10.12.2001 GMOEFT I086PL 764; GM4VHU 1087VM
838 plus mni at medium range

14.12.2001 FEETI IN97DF 621 (also wkd on 16..12.)
3.1.2002 GM4ODA/P 1088IH 946; square # 115
5.1.2002 SK7WT JO65QE 780

8.1.2002 only OZ9KY JO45VX 648 ..some PAOD's
Regio contest + G-activity (70 cm) ODX: MOGHZ
I081VK 468km.
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12.2.2002 OZ9KY JO45VX 648.
12.3.2002 only OZ9KY es MOGHZ.
OZ1FF, JO45B0O, wkd:

11.12.2001: SMODFP JO89VL 419 519 719km;
GB8GJO JOO1AL 59 59 703; MOGHZ I081VK 59
59 824; G3JHM I091LC 59 59 786; GOXDI
1091RP 59 59 720; G4BRK |091DP 59 59 782;
G8OHM |092AJ 59 59 748; MOCLH I091HO 52
55 767, GOGCI JO@1ED 59 59 713; G3TA
1081XS 56 57 792; SMOFZH JO99HI 419 419
752; G4AJC 1091VJ 59 59 722; G4YTL 1092MB
59 59 713; F6DKW JN18CS 52 52 859; G7IGC
1092BM 57 58 736; G3KBS 10910J 59 59 752;
G4MKF 1091HJ 59 59 782; GIWYC I092AT59
59 724; G3JJZ JOG1AJ 54 59 709; G7EUA
JOGOET 55 55 741; GORRJ IO91FE 54 59 806

26.12.2001 SMODFP JO89VL 529 559 719
08.01.2002 SMODFP JO89VL 529 539 719

08.01.2002 SMOFZH JOS9HI 319 319 752;
GB8OHM 1092AJ 55 57 748; GBMEH 1091QF 53
549 756; GBVHI I092FM 52 56 717

12.02.2002 SMOFZH JO99HI 519 519 752
Rig: 2x23 el., 256 m ASL, 250 W. tnx for info Kjeld

Tropo 23cm
DB5KN, JO31NB, wkd:

09.12.2001: GM4ZUK/P i086rw 907; G3XDY jo020b
424; GAVSQ 0911l 571: GBAIM i092fh 613; GAEAT
jo01hr 457; GBADM i091ro 536; GBAGY i091gq 599;
GBVHI i092fm 617; GBTIC io82vf 656

10.12.2001: G4PBP io82wo 658; G8PNN io95ef 744;
GBIQL io92aj 642; G3YKI io92bd 633; G4BYV jo02Iq
460; GBAGY i091gq 599

05.01.2002: OZEHY jo45wa 477; LABLCA jo59fb 914
0DX

15.01.2002: G3XDY jo020b 424
Rig: 15W + 48Ele. DLEWU design, Tnx for info Mike

DFOTEC/P, JOT3CF, wkd: 02.03.2002: DLAMEA 57
55 JN58RI 576; OE5VRL/5 59 59 JN78DK 533;

03.03.2002: PABNL 55 55 JO21BX 695; PI4TUE 559
539 JO21RK 627; PAOBAT 519 529 JO31FX 542;
DK1VC 52 52 JO31RG 509; DK2MN 53 55 JO32PC
483

Rig: IC-706 + DB6NT + PA, 130 W, Antenna 180 cm
dish, 5 MAGL, 85 mASL. tnx for info Oli

OZ1FF, JO45B0, wkd:

11.12.2001: GTUWA JOG2UK 55 59 547; G4ZPL
1092PJ 58 57 678; G6JHR JOO1FK 59 59 686;
G4DEZ JOOBAE 59 59 588; GBGJO JOO1AL 59 59
703; GORRJ I091FE 54 57 806km.

05.01.2002: SMG@DFP JO83VL 57 56 719.
Rig: 44 el, 26 m ASL, 40 W. tnx for info Kjeld

Tropo 13cm:
DBS5KN; JO31NB wkd:
09.12.2001; G3XDY jo020b 424

10.12.2001: G4PBP io82wo 530 ODX; G4BYV jo02lq
460. Rig: 6W + 1m dish. Tnx for info Mike

DFOTEC/P, JO73CF, wkd:

02.03.2002: OESVRL/5 519 419 JN78DK 533; DKONA
59 58 JOS50TI 366; DLENCI 529 529 JO50VI 361;
DL3JMM 57 53 JO50XL 343km.

Rig: IC-706 + DBENT + PA, 5 W, Antenna : 180 cm dish,
5 mAGL, 85 mASL. tnx for info Oli

OZ1FF, JO45B0, wkd:

05.01.2002: LABLCA JOS9ED 55 55 416km.
19.02.2002;: DJ6JJ JO31LG 519 519 488km. tnx for
info Kjeld

Tropo 5,6 Ghz:
DBSKN; JO31NB wkd:

10.12.2001: G4BYV jo02Ig 460km. Rig: 300mW + 1m
dish

Tropo 10 Ghz
OZ1FF, JO45B0O, wkd:

20.11.2001: PA3CEG JO33FB 519 519 302; SK7MW
JO65MJ 53 53 310; SM7ECM JOB5NQ 529 529
314km.

11.12.2001: DJ6JJ JO31LG 51 559 488; G4EAT
JOO1HR 55 57 655; G4BRK |I091DP 54 59++ 782;
GA4LDR I091EC 54 56 816; G3XDY JOQ20B 59++
59++ 600

18.12.2001: PA3CEG JO33FB 55 56 302; SK7TMW
JO65MJ 519 519 310

05.01.2002: SMODFP JOBIVL 549 569 719; DL1SUN
JOS3PN 55 55 305

15.01.2002: PASCEG JO33FB 549 559 302; SKTMW
JO65MJ 519 529 310; SMEESG JO67CC 529 529 302

19.02.2002; PA3CEG JO33FB 54 54 302; SMBESG
JOB7CC 539 559 302; SM7TECM JOB5NQ 529539314

03.03.2002: PA6C JO33FB 55 51 302
Rig: 65 cm Dish, 23m ASL, 5W. tnx for info Kjeld

Tropo 24 Ghz:
DBSKN; JO31NB wkd:
10.12.2001: PASDD jo22ic 203km
Rig: 80mW + 30cm dish. Tnx for info Mike
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Aurora News

Editor: Stefan Heck, LAOBY

Dear readers,

starting from 2002 the Aurora column will
have a new editor. Norbert, DL8LAQ, has
done a great job with having run this column
for many years. Please continue to send your
reports and let others know what is to be
worked.

After moving to the Oslo area some years
ago, many of my contacts were via Aurora.
For us living in the North the Aurora is the
most common type of DX propagation on
VHF. It can be boring sometimes when only
the usual stations are on. While the distances
are not as long as at mid-latitudes, there are
still lots of interesting contacts to be made.
We hope to see a continuing rise of the VHF
activity in Eastern Europe, namely in Russia
and the Baltic countries, and the Aurora will
offer good opportunities for contacts that way.
Nowadays the tools for predicting Aurora are
readily available on the the internet. Go
ahead and use them if you can, and monitor
the bands more carefully when the Sun sends
us her blasts.

Aurora is one of the propagation modes
where the use of CW is most advantageous.
With the licensing authorities reducing or
even waiving the requirements for CW, we
should be aware that an increasing number
of amateurs will have inferior knowledge of
CW. This may reduce the number of stations
being active via Aurora. Please help others to
get on with CW, but also make some effort to
try SSB - at least during major Aurora open-
ings.

73 es CU, Stefan (LAOBY)
DLBEBW in JO31NF wkd via Aurora on 144 MHz:

2002-02-05
1836 LA2Z JO59 51A  hrd 30 CW
1845 OZBABA JO57 55A hrd 20 SSB

Tnx fer report, Guido.
F4AZF in JN3BIW wkd via Aurora on 144 MHz:

2002-10-21
2312 GaVHI I092FM  53A 54A 10 SSB
2256 G4HGI I083PL53A  53A 10

Tnx fer report, Damien!

LADBY/p in JO59IX wkd via Aurora on 144 MHz:
2002-03-05

1800 SM1PYO JO97GI 53A 55A 340

2147 OHBQR  KP22BN 54A 55A 30

2148 SM2DXH KPO3CU 54A 55A 30

ES News

Editor: Norbert Gottsche, DL8LAQ

Dear Readers, please send your reports via email to
diglag@ gmx.de or packet radio to DL8LAQ @
DBOHB.#HH.DEU.EU. 73, Norbert.

Sporadic-E 2001 Supplements

DKGAS (JO52JJ) wkd on 144 MHz:
2001-06-23: 1655 RAGCT KN95, 1711 SVBDTD
KM389.

2001-07-27: 1736 RA4AOR LN29, 1751 RN3QR
LO0O0.

Thanks for your report, Andreas.

LZ1KG (KN31CS) wkd on 144 MHz:

2001-06-23: 1708 PA2CHR JO32XA, 1710 DG5YIL
JO32KG, 1710 PE1GNP JO31, 1710 DFBXR JO32MF,
1711 PAOPVW JO22VH, 1711 DJ2JS JO31SL, 1711
DD1JN JO50DJ, 1712 DL5ARM JOS52JR, 1713
PA3ECU JO32, 1714 DLBNCG JO50UD, 1714 DF2ZC
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JO30RN, 1715 DLBAKI/p JO55, 1715 DLSYET
JO41EV, 1715 DL4YDR JO32RG, 1715 DFOCI JO51,
1716 PE1DX, 1717 DFOWD JO42FD, 1718
DJSREJN59, 1719 DL9GS JO31, 1720 PAIRX JO32,
1721 DK3EE JO41GV, 1721 DLSMAE JN58, 1723
DL1KDA JO30FJ, 1723 DF9KX JO30, 1727 DO1USA
JOB2.

2001-07-22: 1710 EA3CSV JNO1NA, 1711 EASADW
JN11CQ, 1713 EA6VQ JM19HA, 1714 EA6QB
JM0BQV, 1735 EASEZJ IM98VI, 1737 EBBADS
JM29DV, 1744 EASAZW IM98XU, 1753 EASYB
JNOTXG.

2001-07-29: 0912 EASADW JN11CQ, 0915 EA3TI
JN11, 0919 EA3BTZ JN11, 0929 EB3GND.

2001-08-04: 1220 F5LRL JN26MV.

2001-08-09: 1757 EASADW JN11CQ, 1832 DFOHF
JOS50.

Thanks for your report, Mitko.

LZ1KJ (KN31CS) wkd on 144MHz:

2001-07-22: 1705 EA6BVQ, 1706 EA3CSV, 1707
EA3DBJ, 1710 EA3ADW, 1711 EASEZJ, 1713
EABQB, 1723 IW1AZJ, 1725 IK1YWB, 1739 EBSADS,
1744 EAGFB, 1745 EBGADS, 1753 EASYB.

2001-07-27: 0735 LY3ED, 0925 DLBSCL, 0934
DL1UU.

2001-08-04: 1220 F5LARL.

2001-08-09: 1759 EA3ADW, 1810 EAS3TI, 1726
DFOHF.

Thanks for your report, Ivan.

OE6IWG (JN77PK) wkd on 144MHz:

2001-07-02: 1400 EA1BFZ INB1SS, 1435 EA3CSV
JNOTND, 1459 F1RHS JNO3PV, 1502 F6ITV JN030O,
1505 FEDRO JNO3SM, 1507 F5SJP JN13VQ, 1518
EV1CTVIN73FM, 1520 F1DVI JNO5SUD, 1603 EWBFS
KO35LB, 1608 EWEGEB KO450N, 1610 RW1AY/1
KO680OK hrd.

Equipment: GS35b, 4*10el homemade, MGF1302.
Thanks for report, Walter.

PA3BIY (JO22EB) wkd on 144 MHz:
2001-05-23: 2028 170XH JNIOEB.

2001-07-02: 1250 EB6ALB JM19NL, 1255 EBBAOS
JM19, 1434 ITINGN JM78PE, 1436 I18YGZ JN70HR,
1443 IBMPO JN70FP, 1445 I8TWK JN70GR, 1454
IK8YOQ JN70, 1505 IZ4AIK JNB3HV, 1508 IKBXSY
JN70VB (cw), 1510 IK4WMA JN54, 1517 14XCC
JNB63GV, 1528 IKBTOY JMBICH, 1536 I7CSB
JN71QQ, 1546 IK7IWI JNB0OO.

2001-07-05: 0715 YO4GJH KN35XG, 0716 YOSBWD
KN27GD, 0725 YOB0BK KN26TR, 0728 YO2LEA
KNOBWK, 0744 HABCE KNOGEN.

2001-07-07: 1550 EA4AMX IMB9AT, 1552 EB4AFK
INBOEK, 1622 I7CSB JN71QQ, 1643 Z32UC KN11CR,
1655 LZ5QD KN12GD, 1725 LZ1KCO KN22 (cw),
1733 LZ1KWT KN32AS, 1847 CT1FOH IM59, 1858
EA2CAR INB2PK, 1904 EA1BFZ/P INB1TX.

2001-07-14: 1637 USYM KN28XG, 1715 URSBAE
KN29SM, 1813 I7FML JNBOPW.

2001-07-26: 1845 YO3CCB KN34CL, 1846 YO3DMU
KN34B.J, 1846 YZ1BUL KNO4.

2001-07-27: 0933 TA1ZK/0 KM39AT 2144km New
DXCC and new Sqr. Tnx Andeas! 1850 RX3QFM
KO91FM.

2001-07-28: 1836 LZ2FO KN13KX, 1845 LZ1Ql
KN12PR.

Thanks for your report, Peter,
PE1HWO (JO21GV) wkd on 144 MHz:

2001-06-15: 1107 EA7IT IM87XI, 1122 EA7GTF
IMB7CS.

2001-07-02: 1436 ITONGN JM78PE, 1437 IBYGZ
JN70HR, 1442 IBMPO JN70FP, 1444 IBTWK JN70GR,
1454 IK8YOQ JN70GR, 1501 IK4HDO JN54TF, 1505
IWIGBU JM78NC, 1507 IK4WMA JN54WG, 1509
IZ4AIK JNE3HV, 1512 14XCC JNB3GV, 1518 IKBXSY
JN70VB (cw), 1525 IK7BFD JN71QQ, 1536 17CSB
JN71QQ, 1619 RX3QFM KO91FM.

2001-07-04: 0716 YO5BWD KN27GD, 0745 HAOMK
KNOSTA.

2001-07-06: 1852 EA7BIU IM77HL, 1907 CN2DX
IME3DM.

2001-07-07: 1553 EA4AMX IMBOAT, 1559 EA4EEK
INSDAP, 1602 EA4EJR IM68KQ, 1624 |7CSB
JN71QQ, 1637 Z32UC KN11CR, 1648 SV2DFA
KN10LO, 1727 LZ1KCO KN21SK (cw), 1733 LZTKWT
KN32AS.

2001-07-14: 1714 URSBAE KN295M.

2001-07-27: 0928 TA1ZK/0 KM39AT, 1827 RX3QFM
KO91FM, 1858 RX3QFM KO91FM.

2001-07-28: 1547 ES2QH/P KO18XC, 1845 LZ1Ql
KN12PR.

2001-08-04: 1159 SVIBTR KM17VU.

73, Andre. pelhwo @amsat.org www.gsl.net/pe1hwo.
Thanks for your report, Andr.
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Meteor Scatter

Editor: Norbert Géttsche, DLSLAQ
DL1GNM (JN38WB) wkd on 144 MHz in SSB: bl Ek;'g'éd
2001-11-18
0648 EA4BAS INBOHL59 59 ¢ gggg 33;; Eé‘;&‘ﬁg
0656 9A2PT JNB6 4938 ¢ 0350 0417 DL3UL
0720 EA3DXU JN1ICM 59 59¢ 0830 0855 TM1E
0722 EA7GTE IMB7CS 49 37c 0905 0930 DL3BUE
0734 GIBATZ I074AJ 3959 ¢ 1020 1035 F8DO
0737 I8BMPO JN70FP 59 59¢ 1750 1802 DLSMAE
0952 GM3POI JO88MI 59 59 ¢ 1830 1852 PA2DWH
0957 FSFLN IN94SR59 59 ¢ 2040 2052 S51AT
1011 LA2AB JOS9FV 59 59c¢ 2140 2157 ISTWK/8

Heard: 9A1EZA, YO3PF?, EA6FB, 0742G4ASRIOBY, 5200 2212 DJOFG
DLIMS JOS4, HASON?, G7RAU, 0753 IV3HWT, 0759 5320 5335 DL1SUZ
SM1A, 1001 GM4?2JZ, 1001 G4ZTR, 1006 OK2PVK, 5355 0017 ISWBE
SM7TK?, 1011 S50C, 1012 HABUG, 1015 YO3FFF/P,  3001-12.13

1015 LZ2FC?, 1018 SM5FRH 59, 1100 GLOH. 000 0227 F1DUZ

Thanks for your report, Michael. 0230 0242 GORUZ
DLBEBW (JO31NF) wkd on 144 MHz: 0245 0252 S57TW
2001-12-13 0340 0355 RW3PF
2255 2305 RZIAWT KO48 2838 m m 7 cri 04250437 LAOBY
23102320 YT7WA  KNO5 2828 m m 5 cr'1'4 0620 0832 RZ1AWT
2320 2330 LY2CI KO14 28hrd 5 m 5 ncr'1 0802 0820 DL3YEL
2330 2345 EUBMS ~ KO45 3929 m m 10¢r't 1145 1200 DL1EJA
2345 0001 OL20 JN79 2828 7 m 5 cr'1t4 1720 1747 RK2AF
2001-12-14 1910 2007 RA3DQ
0005 0035 RA3LE ~ KO84 27hrd 9 5 3 ner'3 20252047 RK1B
0045 0100 UTBAL KO61 27hrd 5 m 3 ncr2 2112 2125 PA3BIY
2001-12-27 2125 2145 DDOVF
20302115 S52LM  JN65 26 3 1 02nc'5 21452200 DD3SP
2002-03-10 2220 2240 SM1HPV

2030 2110 SM2CEW KP15 28 hrd 6 m 1.50nly listeg310 2322 DLBEBW
Remarks: *1 BCC-test QSY 1 letter (D); *2 BCC-test 2322 2340 SM5TSP
QSY 2 letter(DD); *3 BCC contest without letter sys- ~ 2001-12-14

tem; ‘4 Sidescatter-QSO (my antenna beaming to 0000 0027 DL1EAP

iant - QTF 70): * S e : 0040 0052 DF8IK
radiant - QTF 70); *5 Test with digital ms mode WSJT. 0100 0122 ON1ALJ

Equipment: FT726R (mod. CF300), 144MHz 11el 0125 0140 PA3DOL
DLEWU, GU74b, DTR, ETMAC (RX/TX max 3500Ipm). 0145 0200 DHOGHU

Infos are welcome via VHFnet, or PR (BBS DBONDK), 0205 0222 DL3HRT
or GSM: +491745430884. Thanks for your report, 0235 0255 UTBAL

Guido, 0717 0730 DJ2QV
1222 1240 DK3BU

YT7WA (KNO5SEF) wkd during BCC MS contest 1632 1657 DKBEL

2001: 1855 1932 OHS5LK

2001-12-11 2035 2055 DJBMS

2035 2052 OH1XT 27 3710 7 2 ¢ 2105 2125 PASDD

2105 2117 DLSWG 27 2611 1562 ¢ 2210 2252 PI4AJS

2150 2217 PA2TAB 27 2713 m1 ¢ 2001-12-15

2230 2247 DJIYE 27 27Tm m2 c 0100 0122 DJ3HW

2320 ESSSESMBMXFI 27 378 'm2 ¢

2001-12-1

0000 0017 FECRP 28 2r9 m2 ¢ MGF1302, GS358.

0020 0037 DKsDQ 28 278 101 ¢

0050 0102 PA2CHR 37 2868 m 3

28
29
29
27
29
27
27
26
27
37
27
27
28
28
29

27
28
27
27
39
28
37
26
26
26
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27
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28
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28
28
28
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28
28
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28
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28
28

26

276
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o

=Y

INg93I33333533
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-
-

27m
27m
27im
278
37 m
27 m
378
26 m
27m
27m
27m
ars
27T m
279
27T m
27 m
2811

w

MWW WNMWDHO NN = 5 B O S =k GO RO P GO N = =k RO D =
O0O000000000000000

=3 3=~333333333 4333

26m
28 m
27 m
284
287
274
284
285
2713
276
288
2710
378
282

o

(2]

o
oOo0o0O0O0O000000000

Ipg3aejwsweswsgsy
—- O 0L N N W

276 m1c

Equipment: 4x4 loop, 11el WU, C5400E,

85
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Meteor Scatter

OP's: YT7WA, YU7KB, YU7MS, YU7ON,
YU7PS and YZ7MON.

This is our twelfth competition in the BBC MS
contest. It is obvious that there have been
fewer contacts than the previous years. Is
WSJT the reason or something else? We
think that lack of publicity of this contest in the
past few years might also be the reason of
weak activity.

We worked from the "old portable location"
outside the town. The activity, which was
good starting the first day, seems to have
weakened the last night. There were reflec-
tions during the whole day even when the
shower was behind the horizon so we did
most of the contacts during the day.

There were some interruptions due to some
preamplifier, output amplifier and tape re-
corder problems. There were more technical
problems than usually but we managed to

handle them. Fortunately, we had no power
problems as in the last few years.

Many reflections we had form GORUZ, TM1E,
DLOUL and some interesting side scatter re-
flections even from YZ7UN who was 80km
away from us.

Thanks to all old and new friends we con-
tacted or were called from.

Congratulations to the winners! See you next
year. 73, Gigi YT7WA. Thanks for report, Gigi.

Prinz Modultechnik

Linear Power Amplifiers

» DL2AM

Frequency: 1,3 GHz to 12 GHz
Output-Power: 1 Watt to 160 Watt
Engineering, Manufacturing, Distribution
Please visit my website: www.DL2AM.de
Tel.:

Riedweg 12 Fax: +49-7567-1200
D-88299 Leutkirch email: Prinz.DL2AM@t-online.de
Germany website www.DL2AM.de

+49-7567-294
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News & Comments

Editor: Klaus Tiedemann, DL4EBY

GHz-Tagung Dorsten 2002

Am 17. Februar nahmen ca 200 Teilnehmer
an der 25. GHz-Tagung in Dorsten teil. Nach
der Kontestpokalverleihung durch DL9GS
folgten 6 Vortrdge aus dem Bereich der Mi-
krowellen und zwar von DCODA ber das 47
GHz-Band, von DJ4AM (ber optimierte An-
tennensysteme fr 10 GHz und 13 cm portabel
Antennen ohne Relaisumschaltung. DF9IC
berichtete ber D-ATV, digitale Videolbertra-
gung im Mikrowellenbereich, DL2SAX gab
einen Ruckblick tber 25 Jahre Kontestge-
schehen und DJ4OW berichtete iber die
Auswirkungen der Sonne auf die Funkaus-
breitung.

Alle Vortrdge sind im Tagungsband enthalten
der bei DJ6XV erhltlich ist. Die Tagung wurde
vom DARC OV N38 Herrlichkeit Lembeck
durchgefhrt. Die Tagungsleitung hatte
DL4BBU und DJ6XV. Sollten Sie einen Bei-
trag oder Vortrag technischer oder betrieb-
stechnischer Art aus dem Bereich der Mikro-
wellen haben, wenden Sie sich bitte an die
Organisatoren. Die Planung der 26. Tagung
im Februar 2003 hat schon begonnen Peter,
DJ6XV

GHz-Convention in Dorsten 2002

February 17th about 200 participants at-
tended the 25th GHz Convention in Dorsten
this year. After DL9GS awarded contest re-
sults there followed 6 lectures around micro-
waves: DCODA about the 47 GHz band,
DJ4AM on optimized antenna systems for 10
GHz and 13 cm portable antennas without
relais switching. DF9IC reported on digital
ATV on microwaves, DL2SAX gave a retro-
spect over 25 years of contesting and
DJ40OW reported about the effect of the sun
to the radio propagation.

The convention was held by the OV N38
Herrlichkeit Lembeck, under direction of
DL4BBU and DJBXV. In case you want to
provide a technical or operational lecture
please contact above organizers. The plan-
ning for Dorsten 2003 (February) already has
begun. Thanks to Peter, DJEXV

WSJT on 2m across the Atlantic
Alex, N2PIG writes:

In the beginning of March | went to eastern
Newfoundland, CANADA, to establish a high
power 2M & 70Cm Station , with the intent of
working my XYL, Debra, VA3PIG, in Europe.

The next week, my XYL and | traveled to
western IRELAND, where we established a
similar station, mindful of the 26dBW-at-An-
tenna limit. Last week | returned to my New-
foundland portable, leaving my XYL, in IRE-
LAND, at 1041vs.

On Saturday night, 16 March, 2002, | "flipped
the switches" on, at the Canadian Station. In
the following five days, Debra & | have been
communicating across the Atlantic Ocean, at
an approximate Great Circle Distance of 1890
miles/ 3000 kilometers, on 2 Meters, using
WSJTH!

St. Patrick's Day, Sunday, we managed an
exchange of Call Signs. On Tuesday, yester-
day, we completed an full exchange, in less
than four hours!

Today, in the early morning, we exchanged
the salutations: "God Bless America", from
Newfoundland, and a partial "Greetings from
Ireland". Full details of the event will be avail-
able in a Web-Site, we are soon to con-
struct...It was a few years in dreaming, plan-
inng, and training for this DXPedition, and still
Mr. Murphy accompanied us. However, we
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were well prepared for him, and he was most
co-operative, in the end.

Debra has now dis-assembled her station
and has begun her journey back to Canada,
where | shall rendezvous with her, in Toronto,
late Thursday. Therefore, this is your only
"window of opportunity” to work me at Old
Perlican, Avalon Peninsula, Newfoundland,
CANADA.

Best Luck & Great DX!!! Alex, P/VO1/N2PIG

WSJT auf 2m Uber den Atlantik
Alex, N2PIG writes:

Anfang Mrz reiste ich nach Ost-Neufundland
in Kanada, um eine Highpower-Station fr
2m/70cm aufzubauen, mit dem Ziel, meine
Frau Debra, VA3PIG in Europa zu arbeiten.

Die folgende Woche reisten meine Frau und
ich nach West-Irland, um dort eine hnliche
Station aufzubauen, wohl wissend der Be-
grenzung auf 26 dBW an der Antenne. Letzte
Woche ging ich zurck zu meiner Neufundland
Portabel-Station, meine Frau in Irland,
1041VS zurcklassend.

Samstag Nacht, 16. Mrz 2002, schaltete ich
die Station in Canada ein. An den folgenden
5 Tagen konnten Debra und ich ber den At-
lantik funken, ber eine Grokreisentfernung
von ca. 3000 km auf 144 MHz, mit Hilfe von
WSJT!!

Am Sonntag schafften wir es, unsere Rufzei-
chen auszutauschen. Am Dienstag, dann,
legten wir eine komplette Verbindung in we-
niger als 4 Stunden hin!

Heute frh tauschten wir den Gru "God Bless
America" von Neufundland, und teilweise
"Greetings from Ireland" aus. Die kompletten
Details der Verbindungen werden bald im
Internet zu finden sein. Diese Expedition be-
deutete jahrelanges Trumen, Planen und
Trainieren, und doch was Mr. Murphy mit uns.
Aber wir waren gut auf ihn vorbereitet, und er
war letzten Endes sehr kooperativ.

Debra hat nun ihre Station wieder zusam-
mengepackt und ist auf dem Heimweg nach
Kanada, wo ich sie Donnerstag in Toronto
treffen werde. Deshalb gibt's nur ein kurzes
Fenster mich in Old Perlican, Avalon Penin-
sula, Neufundland zu arbeiten. Viel Glck -
Alex, VO1/N2PIG/P

Announcemem‘s

ONOSIX beacon QRV

Since the 3rd of March, ONOSIX in JO20EP,
50.041 MHz is active. Power 5W, A1, Ant.
crossed dipoles. It's a construction of the
ON7WR club. Reports are welcome to
ondldz@pandora.be - 73, Roger, ON4TX

Die Bake ONOSIX ist seit 3. Mrz in JO20EP
auf 50.041 aktiv: 5W in A1 an Kreuzdipol. Die
Konstruktion stammt aus dem ON7WR-Club,
Berichte willkommen an on4ldz @ pandora.be
- Roger, ON4TX

10GHz Beacon DBOHO grv

DBOHO is grv since Feb. 2002: Frequency:
10368.930 MHz Locator:  JN47QT 850m
ASL Power: 8W ERP Antenna: OMNI
(SLWG)

Please send reports with your working condi-
tions to/Berichte mit Stationsbeschreibung
an: DF6TK@t-online.de, Packet Radio
DFETK @ OE8XPI, TNX - Vy 73 Wemer,
DF6TK

10GHZ Beacon DBOUL qrv
DBOUL is grv since Feb. 2002: Frequency:

10368.8025MHz Locator: JN48XK (Uni
Ulm) 650m ASL Power: 4W ERP Antenna:
OMNI (SL WG) Pictures/Bilder:

Please send reports with your working condi-

tions to/Berichte mit Stationsbeschreibung

bitte an: Tom DL1GGT or Ingo DL5EBT,
or

diSebt@yahoo.com,
Packet Radio: DL1GGT@dbOgpp or
DL5EBT @DBOGPP, Vy 73, Ingo, DLSEBT
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More New Beacons: ONOSIX,

CN8MC, ZS1SIX, CT1ART

Since March 3 2002 the beacon ONOSIX is
grv on 50.041 from JO22EO with 5W and
X-dipole. Since Feb. 3rd the beacon CN8MC
is grv from IM64 on 50.027 MHz (8W, J-pole,
omni) and 144.465 MHz with 30 watts and 5
ele yagi (QTF N). Since Feb 17th the beacon
Z51SIX is grv on 50.080 MHz from JFO6FB
with 10w and Inverted V. VK3SIX, from QF12
is QRT on 6m. CT1ART, 144.406 MHz, is grv

from IM67 AH with 5w, halo, omni since Janu-
ary 2002.

DBOUL auf 10 GHz

Seit 28.02.02, DBOUL, 10368.8025 GHz,
JN48XK (Uni Ulm), 650m NN, 4W ERP, Omni
Antenne.

Activiiies, Dates

The 24. Nordic VHF-UHF-SHF
meeting 14-16 June 2002 in Sletten

The 24th Nordic VHF-UHF-SHF meeting will
take place at the "Sletten" conference center
at the foot of Himmelbjerget at lake Juls, in
the center of Jutland. The Danish VHF com-
mittee is the organizer of the meeting with the
OZ9KY Contestgroup as the pratical contrac-
tor of the arrangement. The meeting will be
held in the spirit of previous arrangements,
and will of course consist of lectures, fleemar-
ket, Hamdinner and informal gathering. Slet-
ten is a very large area, which before has
hosted more than 20.000 scouts in tents, so
if you are for camping, we have the space. If
you prefer indoor accomodation it will be pos-
sible in 4-bunk rooms.

To register, contact OZ1GWD, Joergen Ped-
ersen, Viadukten 9, 9900 Frederikshavn,
Denmark. Phone +45-40-35 82 60,
jpe7 @def.dk

More info: www.qgsl.net/oz7d

CN2DX

is again QRV from 1 June to 15 June, QTH
IM63DM, 144MHZ 2x9el 200w and 50MHz
2el 100w, no sked only random. 73 Andr
HBYHLM Andre Breguet Beau-site 16 CH-
2014 Ble/NE, hb9hlm @ net2000.ch, http://ra-
dioamateurs.eicn.ch/cn2dx

Bitte  Empfangsberichte an  Thomas

(dilggt@yahoo.com), mich

(g QQQ @yahoo.com). Bilder unter:
, 73s de

Inga DLSEBT

CN2DX ist wieder QRV vom 1. - 15. Juni

2002, in IM63DM, 144 MHz 2x9el 200w und
50 MHz 2el 100w, nur random. 73 Andr
HBOHLM Andr Breguet, Beau-site 16, CH-
2014 Ble/NE - hb9hlm @ net2000.ch

JO13

June 15 th - June 16 th, 2002 DXpedition
plans by PA3HEN/mm, PA2DWH/mm,
DL1EJA/mm on board ship "Isle Fogo";
144/50/432MHz  MSCW, Tropo, Es also
(weather/swell depending) activity on 3cm by
PA2DWH/mm

PA3SHEN/mm, PA2DWH/mm, DL1EJA/mm
planen am 15./16. Juni an Bord der “Isle
Fogo" mit 144 MHz MSCW, Tropo, Es QRV
zu sein, je nach Wetter auch auf 10 GHz
(PA2DWH/mm).

JMé67/68/76/77/78

From June 22 nd - July 3 rd IKOBZY will be
QRV 144MHz MS WSJT, rig: 130 Watts,
4ele.

Please sked requests no later than May 31st,

2002 to fa00416 @mbox.flashnet.it, Enrico,
IKOBZY

IKOBZY wird vom 22. Juni - 3. Juli auf 144
MHz in MS WSJT, mit 130 und einer 4ele
QRYV sein. Sked-Wnsche bis sptestens 31.
Mai 2002 an Enrico, IKBZY,
fa00416 @ mbox.fl i
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Beacons sorted to Frequency (f > 1296MHz)

Beacon List

Editor: Joachim Kraft, DLHCZ

CALL QRG wWw POWER  ANTENNA QTF ASL MODE
KHEHME 1296,000 BK29GO 2500ERP  4XLY TOCA 2501

WA2IKL 1296,000 FN21TA 200WPEP 24DBI QUADHELIX TO MOON! EME BCN
Yoau 1296,000 KNO5PS 0,025W 10 ELE YAGI 360 A1A
DF6VB 1296,004 JO31QP 0.15W ERP S 85 F1A
DFORB 1296,020 JO51GO 1.3 HORN 270 672 TEST
DFSEQ/A 1296,025 JO31DV 0.8W DBL.HELICAL OMNI 170 F1A
HBIEBD/P  1296,050 JN47GA 8W 3 X DIPOLE 0 1662 F1A
S55ZNG 1296,063 JNB5UU 01W HORIZ 643

K3SIw/B 1296,070 EN52 20w CORNER 90

S55ZSE 1296,075 JNBSWP

S55ZMS 1296,090 JNB6CR 0,3W SLOT OMNI 350

UT5EC 1296,170 KN78MM 4 X YAGI OMNI 180 AlA
S55ZRS 1296,380 JN76MC 1W DIPOLE 1219
PIBASD 1296,642 JO22JH 1W QRT NOW! OMNI 30 F1A
FXBUHY 1296,739 JN38PJ 4WERP  BIG WHEEL OMNI 1070 F1A
DBOGD 1296,800 JOS0AL 1,5WERP VERTICAL STACKED 926 AlA
DB0JS 1296,800 JN5SGB SWERP  SLOT OMNI 700 AlA
OE3XMB 1296,800 JN77TX 01W 1154
SK6MHI 1296,800 JO66LJ 50WERP CLOVER LEAF OMNI 230 AlA
DBOGP 1296,805 JN4BWQ 4WERP  4'5EL. YAGI OMNI 760 ORIG
DBOHEG 1296,805 JN59GB

DBOZW 1296,810 JNG9EQ 1W SLOT OMNI 825
GB3NWK 1296,810 JOO1BI  100W 2°8EL. YAGI NNW 180 F1A
PI7DIJ 1296,810 JO33AI 1W 9 ELE YAGI 200 20 F1A
SK7MHF 1296,810 JO77IP 50WERP SLOT OMNI

F1XBI 1296,812 JN37NX 1WERP  4ELE SE 1278 F1A
DBOVI 1296,815 JN39NK 1W 13EL. YAGI 400 F1A
SK7UHI 1296,815 JO76 20W ERP HORIZONTAL OMNI 120 QRT
DBOOT 1296,820 JO32QR 1W BIG WHEEL OMNI 80 F1A
HBIG 1296,820 JN3BBE 10WERP VERTIKAL OMNI 455

LABUHG 1296,820 JO58JW 10WERP 14 ELE 160 364 Al1A
DBOABG 1296,825 JN59WI 0,5W SLOT OMNI 522

DBOHF 1296,825 JOS3BO 0.3W BIG WHEEL OMNI 65 F1A
DBOOP 1296,825 JN5S9WI 0.5W 4EL. YAGI N 522 F1A
OE1XTB 1296,825 JNBBEE 8W 4 X DIPOLE 190
GB3MHL 1296,830 JOO2PB 500W ERP 2°32ELSLOTWAVEG W/E 85 F1A
DBOAJ 1296,835 JN57VX 10W 6EL. GROUP NW 720 AlA
DBOISM 1296,835 JNS8UF QRV

SKOUHG 1296,835 JO89WI 10WERP DOUBLE HELICAL OMNI 55 AlA
DBOFGB 1296,840 JOS0WB OMNI 1100

DBOKI 1296,840 JOS0WC 15WERP SLOT OMNI 980 AlA
OHBSHF 1296,840 KP13GM BWERP DIPOL OMNI 55

DBOLBV 1296,845 JOB1EH 2W 2X4ELE SLOT OMNI 234 AlA
SR3SHF 1296,845 JO91CQ 2W 2X HELIX OMNI 180 F1A
F5XBK 1296,847 JN18BIR 10W SLOT OMNI 160 F1A
CTOMBC 1296,850 IM59SK

DBOJH 1296,850 JO31JK 1W MALTESER OMNI 85

DLOUB 1296,850 JOB2KK 10W 4XKASTEN (QRT) OMNI 120 AlA
GB3FRS 1296,850 1091PH 3W DISC OMNI 120 F1A
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CALL QRG ww POWER  ANTENNA QTF ASL
DBOJO 1296,854 JO31SL 350W ERP 4715 YAGI w 312 F1A
OZ3UHF 1296,855 JOS6CE 6W SELE 180 150 FiB
SK3UHG 1296,855 JPB1KQ 20W ERP HORIZONTAL OMNI 30

GB3MCB 1296,860 10700 3WHF 2"15ELE ENE 300

LABSHF 1296,860 JOS59FB 60WERP  13DB HORN 180 30

F1XAK 1296,862 JN23MM 158W PROPOSAL! OMNI 114 F1A
DBOJK 1296,865 JO30LX 40WERP 4 XBELE OMNI 257 F1A
HBOWW/P  1296,865 JN37LA 1,5W 15 ELE 120 1145
SK7TMHG 1296,865 JO6550 50WERP SLOT OMNI 200

DEOIBB 1296,870 JO32VG 170WERP DQUAD SwW 200 AlA
GB3AND 1296,870 |091GF 50W ERP STACK. SLOTS QRT NOW! 85 F1A
LA2SHF 1296,870 JP53 PROPOSAL

F1ZMT 1296,872 JNO7CX 20W PROPOSAL 180

DBOFAI 1296,875 JNS8IC PROPOSAL

FX3UHX 1296,875 |IN78UK 1WERP QUAD E 121 F1A
GB3USK 1296,875 1081QJ 250W ERP 2 X 15 ELE YAGI 90 235

DBOFRE 1296,880 JN37TWX QRV?

LA3SHF 1296,880 JO38BXB 10WERP 2*15EL. YAGI 180 5 QRT NOW
ONSSHF 1296,880 JO10UN 10WERP SLOT OMNI 180 F1A
DBOINN 1296,883 JNBBGI 1W SLOT OMNI 504

DBOTUD 1296,885 JOG1UA 1W SLOT 8DBH OMNI 250

OE3XEA 1296,885 JN78SB QRV? 725

F1XBC 1296,886 JNO6BX 25W ERP SLOT OMNI 140 F1A
OMOMSA  1296,888 JNBSBNE 0,1W DIPOLE EW 570
GB3DUN 1296,890 I1091RV 2WERP  HBICV N 263 F1A
HGBBUB 1296,890 KNO7AU 1W SLOT OMNI 1050 AlA
LA4SHF 1296,890 JO28UO0 40WERP COLLINEAR 180 175
OMOMUT/B  1296,892  JNB8B

DBOJC 1296,895 JO40RV 1.5W 4EL.SLOT WAVEG OMNI 620 F1A
DBOAN 1296,900 JO31SX 1W BIG WHEEL OMNI 100 Fa2A
GB3IOW 1296,900 109010  100W ERP ALFORD SLOT OMNI 250 F1A
HG9BUA 1296,900 KNO8SFE 0,5W SLOT OMNI 890

LXOSHF 1296,902 JN39BP 3W 2 X BIG WHEEL V OMNI

DBOAD 1296,905 JO40AQ 1W V DIPOLE OMNI 693

DBOINB 1296,905 JOS0FU QRV?

IT9S 1296,905 JM77NO 1W 2XMINI WHEEL OMNI 250 AlA
OH4SHF 1296,905 KP310X 15WERP 70BD OMNI 200

OKOEA 1296,905 JO70UP 0.2W 4*10ELE YAGI NW/W/SW/ 1355 F1A
SK4UHI 1296,905 JO79LK 10W ERP HORIZONTAL OMNI 270

F5XAJ 1296,907 JN12LL  100W SLOT OMNI 1100 F1A
DBOUX 1296,910 JN48FX 1WERP  BIG WHEEL OMNI 275 F1A
GB3CLE 1296,910 [082RL 10W ERP 2°15+15EL. YAGI N/SE 573 F1A
DBoUBI 1296,915 JO42GE 25WERP 8 ELE COLL 35 120 F1A
ESOSHF 1296,915 KO18DN 60/60 2XDIAMOND 90/270

9A0BLB 1296,920 JNB3HG 1W DIPOLE 778

DBOVC 1296,920 JO54IF 12WERP 2 X BIGWHEEL OMNI 300
GB3COA 1296,920 10755U 10W 2XQUAGI 0/90 52

PI7QHN 1296,923 JO22KH 4W GAIN 6DB OMNI 20 F1A
DBOAAT 1296,925 JNB7HU

DBOJF 1296,925 JO50CA 10WERP 4*12 EL. SLOT OMNI 300 F1A
DBOKME 1296,925 JN67HT 1W VERTIKAL OMNI 800
SKBUHG 1296,925 JO57TQ 10WERP 4'BIG WHEEL OMNI 40 AlA
GB3MLE 1296,930 |093EO 50W ERP CORNERREFLECTOR SSE 600 F1A
OKOEL 1296,930 JO70SQ 0,2W HORN SWINW 1030 F1A
0Z71GY 1296,930 JO55VO 30WERP  BIG WHEEL OMNI 95 F1A
DBOYI 1296,935 JO42XC 4w BIG WHEEL OMNI 480 AlA
OH5SHF 1296,935 KP30HV 25W SLOT OMNI 145

DLOUH 1296,940 JO41RD 1WERP  TEMP. QRT OMNI 385 AlA
HG3BUB 1296,940 JNIECC 1W SLOT OMNI 585

PI7IVA 1296,940 JO22TA 1W 8 DB GAIN OMNI 30 F1A
SK7MHH 1296,940 JOBEGP 10W SLOT OMNI 45

DB0OS 1296,945 JO40CW 1WERP 6 EL. ARRAY w 745 F1A
HB9F 1296,945 JUN36SW 15W CORNER 360 1015
OHI9SHF 1296,945 KP360! 30W ERP 10DBD 200 236 AlA
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CALL QRG WW POWER  ANTENNA QTF ASL  MODE
F5XBF 1296,948 IN9AUW 50W ERP 2°BIG WHEEL OMNI 88 F1A
DBOHG 1296,950 JO40HG 3WERP  BIRWHEEL OMNI 300

OZ5UHF  1296,950 JO65GQ 1W COLLINEAR OMNI 35 A1A
OZIUHF  1296,955 JOS7FJ 10W BIG WHEEL OMNI 150  A1A
HG7BUB  1296,960 JNI7KR 1W SLOT PROPOSAL OMNI 700

SK4UHG  1296,960 JPSOVA 20W ERP 2°15EL. YAGI 180 440  A1A
OKOEJ 1296,961  JN99FN 1324 F1A
DFOANN  1296,965 JNS9PL 0,5W 4XDQ OMNI 630

GB3ANG  1296,965 I086MN 40W SLOTYAGI 170 319

OKOEQ 1296,965 JNBIQQ .05.12W 2ELEYAG PROPOSAL SW 602

GB3ESB  1296,970 JOOOGP sLoT OMNI 120

SK7MHL 1296970 JO6S0OR 1SWERP ALFORD SLOT OMNI 100  A1A
DBOSGA  1296,975 JNGIKA 5W 4X2 ELE NWSE 1124  A1A
HG1BUB  1296,975 JN87FI 25 SLOT OMNI 725 .
OH3RSE  1296,975 KP11UM 10WERP BIG WHEEL OMNI 247

ON4AZA  1296,975 JO21EE 1W CLOVER OMNI 60

DBOJU 1296,980 JO31CV 2W HELICAL OMNI 295  AlA
SK2UHG ~ 1296,980 JP95HB 80 HORIZ 500

OZ2ALS  1296,983 JO45UB BWERP  2XSLOT OMNI 28 A1A
DBOAS 1296,985 JNG7CR 0,5W DIPOLS 10 1565  F2A
DBOFB 1296,990 JN47AU 4W DIPOLE N/S 1200  F1A
DBOJN 1296,990 JO31WP 0.1W MINI WHEEL OMNI 80 F1A
GB3EDN  1296,990 I1085HW 25WERP 2°CORNERREFLCT. NW/SE 117 F1A
DBOWOS  1296,995 JN68ST SWERP  4'DQ OMNI 850  F2A
GB3NO  1297,000 JOO2PP 25WERP SLOT OMNI 55 F1A
DBOJW 1297,010 JO30DU 50WERP 4 X 11 ELE NE 225  F1A
DBOLB 1297,040 JN48NV 0.3 W ERP BIG WHEEL OMNI 367  F1A
K3SIWB 2304020 ENs2  10W 15Y 270

S55ZNG  2304,040 JNE5UU 0,1W SLOT OMNI 643

WEIFE 2304,085 DM14KF 2.5WERP 6C 1958

17D 2304,870 JNBOPU 12WERP 2X25 YAGI 305/135 368
HBIBBD/P 2308,178 JN47GA 6W 3 X DIPOLE 0 1662  F1A
S55ZMS ~ 2320,090 JNSGCR 0O,5W D-SLOT OMNI 350

SKEMHI ~ 2320,800 JOS7XQ 10WERP SLOTWG OMNI 135

SKEUHJ  2320,800 JO58RG 1W 2*77EL. YAGI SISW 80 A1A
DBOZW  2320,810 JNG9EQ 1WERP  6XSLOT OMNI 505

SK7ZMHF  2320,810 JO77IP 0,1W 2XBIGWHEEL OMNI 505

SKOUHH  2320,812 JO99BM 25WERP H OMNI 90

DBOIH 2320,815 JN3SML SWERP  BIGWEHEEL OMNI 630  F1A
DBOOT 2320,820 JO32QR 1WERP  BIG WHEEL OMNI 80 F1A
4UTVIC/B  2320,825 JNBSFF 2W 42 ELE. OMNI 290

OEIXTB  2320,825 JNSS8EE 1WERP  4XDIPOLE OMNI 170 QRT NOW
DBOJX 2320,830 JO3IFF 0.1W 2X HELIX OMNI 15 A1A
GB3MHS ~ 2320,830 JOO02PB 25WERP SLOT WG OMNI 85

DBOFGB  2320,833 JOS0WB 15WERP SLOTWG OMNI 1100 F1A
F5XAC 2320,838 JN12LL 20WERP SLOTWG OMNI 1100  F1A
DBOKI 2320,840 JOS0WC 15WERP SLOT OMNI 980  A1A
DBOLBV ~ 2320,845 JOB1EH 15W DQ 135/225 234  AlA
SR3SHF  2320,845 JO91CQ 1W 2X HELIX OMNI 180  F1A
DBOGW  2320,850 JO31JK BWERP  2X HELIX OMNI 80 A1A
DLOUB 2320,850 JOB2KK 10W 5 X DIPOLE OMNI 120 A1A
GB3NWK ~ 2320,850 JOO1BI 5SWERP  ALFORD SLOT OMNI 180  F1A
DBOSHF  2320,855 JN48XS 02W 6XDIPOLE 260 800

OZ3UHF  2320,855 JOS6AJ 0.1W 14ELE 12DBD 180 150  F1A
PI7GHG ~ 2320,857 JO21CV 30WERP  10ELE YAGI 270 30 F1A
HG7BUC  2320,860 JN97KR 1W SLOT OMNI 700

LABSHF  2320,860 JOS9FB S50W ERP 13DB HORN 180 30 A1A
FIXAH 2320,862 JN23MM  15W SLOT WG PROPOSAL114  F1A
DBOGKB  2320,865 JN4BJC 1W DIPOLE-HELIX OMNI 1000

PI7TGA  2320,865 JO21VT S0WERP 10 DB NW/SE 75 880
DBOIBB  2320,870 JO32VG 4WERP 10X SLOT OMNI 200 AlA
DBOGO  2320,880 JO41ED S50WERP SLOTWG OMNI 738 F1A
DBOYI 2320,880 JO42XC BWERP  BIG WHEEL OMNI 480  A1A
LASSHF  2320,880 JO38XB 1WERP  2X6DB HORN 90/180 5
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DBOINN 2320,883 JN68GI 1W SLOT OMNI 504
DBOTUD 2320,885 JOB1UA 1W SLOT 8DB H OMNI 250
PI7RMD 2320,885 JO31AE 10WERP DQUAD 180 100
FSZMF 2320,886 JNO6JG 25WERP  4XHORN 45/315 230
OMOMTA 2320,888 JNBBNE 0,06W DIPOLE E/W 570
GB3ANT 2320,890 JOO2PP SWERP  SLOT OMNI 75 F1A
HG9BUB 2320,890 KNOSFB 0,5W SLOT PROPOSAL OMNI 890
HG3BUC 2320,895 JN9ECC 1W OMNI SLOT 612
DBOJW 2320,900 JO30DU 25WERP 6 ELE ARRAY NE 238 F1A
DBOUX 2320,900 JN48FX 1WERP  BIG WHEEL OMNI 275 F1A
GB3WWH  2320,900 QRV???
LXOTHF 2320,902 JN39BP 0,5W D-QUAD HORIZ OMNI 420
DBOINB 2320,905 JOSOFU PROPOSAL OMNI 910
GB3SCS 2320,905 |080UU 1.3WERP SLOT OMNI 275 Al1A
DLOUH 2320,912 JO41RD 2WERP  TEMP.QRT 360 385 AlA
DBOUBI 2320,915 JO42GE 05WERF COLLINEAR 45 165 F1A
DBOVC 2320,920 JO54IF 3WERP BIGWHEEL OMNI 300
PITQHN 2320,920 JO22KH 0.2W GAIN 6DB OMNI 20 QRT NOW
GB3PYS 2320,925 1082HL 10WERP SLOT 270 436
OKOEL 2320,930 JO705Q 0.2W HORN SWNW 1030 F1A
QZ7I1GY 2320,930 JO55VO  20W SLOT OMNI 91 F1A
PI7PLA 2320,930 JO33IC  0,15W SLOT OMNI 90 .9357
DBOGQ 2320,935 JO40GP 3WERP DIPOLE HELIX OMNI 549
DBOJO 2320,935 JO31SL 0.2W HORN N 312 F1A
DBODON 2320,940 JUNS8KR 1WERP SLOT OMNI 532
DBOGB 2320,940 JO300Q QRV?
GB3WYE  2320,940 1081KO 100WERP DIPOLEPANEL 90 369 PROPOSL
SK7MHH 2320,940 JOB6GP S50WERP  30CM DISH 360 45
DBOOS 2320,945 JO40CW 2WERP 8 EL. ARRAY 270 730 F1A
DBOKP 2320,950 JN47TS 0,1W SLOT OMNI 435
OZ9UHF 2320,950 JO65HP 5W SLOT OMNI 30 F1A
GB3LES 2320,955 10921Q 30WERP ALFORDSLOT 160 220 945
OZ1UHF 2320,955 JOS7FJ BWERP SLOT OMNI 150 AlA
HGEBUC 2320,963 KNO7AU 1W SLOT OMNI 1050
DBOAJA 2320,965 JN59AS 1W SLOT WG OMNI 360 AlA
DFOANN 2320,965 JNS9PL 5W 4 XDQ OMNI 630 QRT
DBOAS 2320,967 JNG67CR 0.5W 28EL. YAGI 337 1560 AlA
SK7MHL 2320,970 JOB650R 25WERP WG SLOT OMNI 100 AlA
DBOJL 2320,975 JO31MC 2WERP  SLOT OMNI 195
HG1BUC 2320,975 JNB7FI  1W SLOT OMNI 700
DBOJU 2320,980 JO31CV W HELICAL OMNI 150 AlA
PI7EHG 2320,999 JO22JH 10WERP SLOTBELE OMNI 92 .008
DC8EC/A  2321,050 JN5S8TEB 4W 6 ELE ARRAY NW 580
DBOHF 2322,825 JOS53BO 0.3W BIG WHEEL OMNI 65 F1A
DBOTUD 3400,000 JOB1UA SLOT OMNI 260 QRT NOW
DLOUB 3400,005 JOG62KK 10W 12 X SLOT OMNI 120 AlA
PI7TSHF 3400,018 JO22JH 12W 8B SLOT OMNI 90
DBOAS 3400,020 JNB7CR 05WERP 2X8 10 1565
DBOHF 3400,025 JO53BO 202 65
DBOKI 3400,040 JOS0WC 15WERP SLOT OMNI 980 AlA
DBOEZ 3400,050 JO31BS 0.1WERP SLOT 115 110 F1A
DBOJL 3400,050 JO31MC 1WERP  HELICAL OMNI 195 F1A
S55ZMS 3400,090 JNBBCR 0,5W D-SLOT OMNI 350
PI7TCKK 3400,165 JO33GE 5W SLOT 10DB OMNI 55
DFeVB 3400,170 JO31QP 0.02W 85 F1A
OKOEL 3400,400 JO70SQ 01W HORN SW/INW 1030 F1A
DB1BX/P 3400,810 JO32SV 12WERP HELIX OMNI 90 F1A
DBOGW 3400,850 JO31JK BWERP D-HELIX OMNI 80 A1A
GB3SCF 3400,905 |080UU 2.5WERP SLOT OMNI 275 F1A
GB3ZME 3400,910 1082SQ 100WERP SLOTWG OMNI 215 PROPOSL
DBOJO 3456,155 JO31SL 312 F1A
DBOKHT 3456,800 JO40FE 10WERP HORN OMNI 247
DBOMST 3456,800 JNB7IR 1W COLLINEAR OMNI 1800
DBOJX 3456,830 JO31FF 0,1W HELICAL OMNI 115
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DBOSHF 3456,855 JN48XS 0,5W HORN 12 DB 260 800

DBOINN 3456,883 JUNGBGI 1W SLOT OMNI 504

GB30OHM  3456,900 1092AJ BWERP SLOT OMNI 171

OKOEL 5760,030 JO70SQ 0,05W HORN SW/NW SE 1030 A1A
PI7ZEHG 5760,035 JO22JH 6&W 16DBI OMNI 90

DFOWP 5760,050 JO31QP 0.1W ERP S 85 F1A
OKOEA 5760,050 JO70UP 0,05W 8 ELE SLOT W/E 1355 F1A
F1XAOQ 5760,060 INBBHL 10W SLOT WG OMNI 326 F1A
OKOEX 5760,060 JN790W 0,06WERP SLOT 115/315 500

DBOJL 5760,070 JO31MC 0.8W ERP SLOT OMNI 195 F1A
DBOEZ 5760,080 JO31BS 1WERP  SLOT OMNI 110 F1A
S55ZMS 5760,090 JUNB6CR 0,5W D-SLOT OMNI 350

DBOAS 5760,100 JUNB7CR O05SWERP 2X8 10 1565

HBYEI 5760,500 JN45SMW 01W 10DB HORN 180 1628 A1A
DBOKHT 5760,800 JO40FE 0,5W HORN OMNI 247

SKEMHI 5760,800 JO57XQ S5WERP  HORN 270 135 A1A
DBORIG 5760,805 JN48WQ 15WERP DBOGP PROPOSAL OMNI 780

DB1BX/P 5760,810 JO32SV 12WERP HELIX OMNI 90 F1A
DBOJX 5760,830 JO31FF 0,08W SLOT OMNI 115

F5XBE 5760,830 JN18JS 2WERP SLOT OMNI 160

DBOFGB 5760,833 JOS0WB 15WERP SLOT OMNI 1100

DBOKI 5760,840 JO50WC 15WERP SLOT OMNI 980 AlA
F1XBB 5760,845 JNO7TWV 2WERP SLOT OMNI 170

DLOUB 5760,850 JOE2KK 0,2W 12 X SLOT OMNI 120 AlA
I3E 5760,850 JN55WV 1WERP SLOT 10DB 170 1400
SK75HF 5760,850 JOE50R 7WERP  HORIZONTAL OMNI 115

DBOSHF 5760,855 JN48XS 0.4W DIPOLE-PATCH(6DB 260 800

DBOARB 5760,860 JNEINC 3WERP  SLOT OMNI 1456 Al1A
LABSHF 5760,860 JOS59FB 25W ERP 13DB HORN 180 30 AlA
OE1XVB 5760,865 JNBBEF 4WERP 10DB SLOT 191 QRT NOW
GB3RBY 5760,875 1092JJ 1WERP SLOT WG OMNI 165 PROPOSL
DBOINN 5760,883 JNEBGI 1W SLOT OMNI 504

DBOTUD 5760,885 JOBIUA 1W SLOT OMNI 250
OMOMXA  5760,888 JNBBNE PROPOSAL 570

HG3BSA 5760,890 JN96CC 0,1W SLOT OMNI 585

HBIG 5760,895 JN36BK 6.8WERP SLOT OMNI 1577

DBOCU 5760,900 JN48BI S5WERP  SLOT OMNI 970 F1A
HGEBSB 5760,900 KNO7AU 0.2W SLOT OMNI 1050

DBOINB 5760,905 JOS50FU QRV?

GB3SCC 5760,905 1080UU SWERP SLOT WG OMNI 275 AlA
SKOUX/B 5760,905 JO99BM HORIZ.

GB3ZME 5760,910 1082SQ 100WERP SLOTWG OMNI 215 PROPOSA
0Z71GY 5760,930 JO55VO 15W WG SLOT EW 91 F1A
DBOAJA 5760,945 JNS9AS 1W SLOT WG OMNI 360 AlA
HG9BSA 5760,950 KNO8FB 0,1W SLOT PROPOSAL OMNI 890

OZIUHF 5760,950 JO65HP S0WERP WG SLOT OMNI 30 FiB
OZ1UHF 5760,955 JO57FJ 8WERP WG SLOT OMNI 150 AlA
OZ8SHF 5760,956 JO57FJ 8W WG SLOT OMNI 150 AlA
DBOMFI 5760,960 JNSBKR PROPOSAL

OE2XRO 5760,963 JNGB7LA 35W SLOTWG OMNI 3105 F1A
DFOANN 5760,965 JN59PL QRT
ON4C 5760,970 JO20IV PROPOSAL

SK7MHL 5760,970 JO650R 10WERP WG SLOT OMNI 100 A1A
HG1BSA 5760,975 JN87FI  02W SLOT OMNI 700

GB3IOW  10100,000 09010 1WERP  SLOT WAVEGUIDE OMNI 250 F2A
GB3ALD  10120,000 |IN89VR 1WERP  SECT. HORN 30 90 F2A
DBOJA 10357,875 JNSBTE QRV??

PE1BLE  10368,020 JO22JH QRT NOW!

DKOUU/B  10368,027  JN48XK

DBOEZ 10368,035 JO31BS 1WERP  SLOT 115 110 F1A
PI7SHY 10368,038 JO21RK 1W 16DBI 315 80 F1A
F1XBD 10368,040 JN18JS 4WERP SLOT WG OMNI

DB1BX/P 10368,045 JO32SV 12WERP HELIX OMNI 90 F1A

HBOMPU/E 10368,045 JN47HD
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DFOWB 10368,050 JO31QP 1WERP S 85 F1A
FSXAY 10368,050 JN24BW 3/10WERP SLOT/HORN OMNI/0 1691

15X 10368,050 JN44XH 0,05W ALFORD SLOT OMNI 1260 AlA
LX0DU 10368,050 JN29XM 20KWERP 1,3M DISH 40DBD 63 280

OKOEL 10368,050 JO705Q 04W 12 ELE SLOT W/E 1030 AlA
S55ZKP 10368,050 JN65XM 0,1W SLOT OMNI 1028
DK4GD/B  10368,059 JN47FW

F1XA| 10368,060 JNO7WT 10W SLOT OMNI 160 F1A
GM4ISM  10368,070 1085BU 1WERP SLOT OMNI 300

OKOEA 10368,075 JO70UP 05 SLOT 12ELE W/E 1355 F1A
PI7TGOE 10368,075 JO1IXL O, IWERP SLOTWG OMNI QRT NOW
S55ZRS 10368,083 JN76MC 0,15W SLOT OMNI 1219
PAOTGA  10368,090 JO21VT 4WERP 160B GAIN w 75 AlA
PI7TTGA 10368,090 JO21VT 4WERP 16DB 270 75 QRT NOW
S55ZMS ~ 10368,090 JNBGCR 0,25W D-SLOT OMNI 350

KHBHME  10368,100 BK29GO 30KW ERP 1.22M DISH 60 2501

F1XAP 10368,110 IN8BHL 5W SLOT WG OMNI 326 F1A
DBOJL 10368,120 JO31MC 0.15W ERP SLOT OMNI 185 F1A
ITOF 10368,132 JM67LX 0,15W SLOT 10DB 360 400
ON4TNR  10368,140 JO20KJ 7WERP 17DB HORN 292 250 A1A
I3F 10368,150 JNS5WV 1,5WERP SLOT 10DB 170 1400
OE8XXQ 10368,150 JN66UO 1WERP 10DB HORN 45 2166

DBOAS 10368,180 JN67CR 0,5WERP HORN 10 1565

PITEHG 10368,185 JO22JH 0,1W SLOT 12DB OMNI 90

GB3SWH 10368,240 1091TP 1WERP SLOT WG 45/225 187

pLowy 10368,270 JN67AQ 0.1W SLOT/HORN 45/270 1838 .286
DBOZDF  10368,282 JN49CX

PI7TGHG  10368,285 JO21GW 0.25W 16 DB GAIN NE 50 F1A
NECA 10368,300 DMO3TS 140W ERP OMNI 427

OKOEX 10368,365 JN790W 0,04WERP SLOT 115/315 500

F1XAE 10368,755 JN24PE 5W HORN 270 1910 F1A
SKEMHI 10368,800 JO57XQ SWERP  SLOTWG OMNI 135 AlA
DBOUL 10368,802 JN48XK 4WERP OMNI 650

DBOXL 10368,805 JOS3HU .16W 2X8 SLOT HOR. OMNI 49 AlA
DBOGHZ  10368,810 JO43UP 25WERP SLOT OMNI 40

DBOMAX  10368,815 JN58SP PROPOSAL 420

DBoVI 10368,815  JN39NK PROPOSAL

ON4KUL  10368,818 JO20IV  0,1W 10DB SLOT +-20KC!

DBOKHT  10368,820 JO40FE 3WERP HORN OMNI 247

DBOHRO  10368,825 JOG4AD 0.2W SLOT 10DB OMNI 185

DBOJX 10368,830 JO31FF 90MW SLOT OMNI 115 A1A
GB3MHX  10368,830 JOO2PB 1ERP SLOT WG OMNI 80 F1A
DBOFGB  10368,833 JOSOWB 13WERP SLOT WG OMNI 1100 F1A
SKOSHG  10368,835 JO89XJ 0.5WERP SLOTTED WAVEGUID OMNI 60 A1A
DBOJO 10368,840 JO31SL 1WERP 6 X SLOT OMNI 312 .850
SKOSHI 10368,840 JOB9XL 1WERP SLOT OMNI

DBOSZB  10368,845 JO60JM 1SWERP SLOT OMNI 767 .835
DLouB 10368,850 JOB2KK 0,1W 12 X SLOT OMNI 120 AlA
GB3SEE  10368,850 1091VG 3WERP SLOT WG OMNI 250 F1A
SK7SHG  10368,850 JOB50R 3WERP 10 DB OMNI OMNI 115 F1A
SROCWK  10368,850 JO90ONS 8w SLOT OMNI 280

DBOSHF  10368,855 JN48XS 0,1W HORN 13DB 260 800

DBOGG 10368,858 JN48NS 0,05W SLOT OMNI 400

DBOARE  10368,860 JNBONC 3WERP  SLOT OMNI 1456 AlA
DBOUX 10368,860 JN48FX 1WERP SLOT OMNI 275

F1BDB 10368,860 JN330Q 1W SLOT OMNI

FSXAD 10368,860 JN12LL 3W SLOT WG 360 1100 F1A
LABSHF  10368,860 JOS9FB 10WERP 13DB HORN 180 30 AlA
DBOJK 10368,865 JO30LX 200WERP SLOT OMNI 260 F1A
DBOIBB 10368,870 JO32VG 2WERP SLOT OMNI 245

GB3KBQ  10368,870 1080LW 1WERP  SLOT WG OMNI 167
OE8XGQ 10368,870 JN6EWQ 1,5WERP SLOT OMNI 1908

DBOHW 10368,875 JOS1GT

DBOIS 10368,875 JOS51GR 40MW SLOT NW 1020 A1A
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OE5XBM  10368,875 JN78DJ 10WERP SLOTWG OMNI 985

ON4AZB  10368,875 JO21EE 95

GB3CEM 10368,880 1082WO 30WERP SLOTWG OMNI 165

OE1XVEB  10368,880 JNBBEF 10WERP SLOTWG OMNI 185 .884
DBOINN 10368,883 JNB8GI 1W SLOT OMNI 504

DBOTUD  10368,885 JOG1UA 0.5W SLOT 10DB H OMNI 250

HB9G 10368,885 JN36BK 2WERP SLOT WG OMNI 1600
DBOKLX  10368,890 JN39VK 1W SLOT OMNI 350

HG9BSB  10368,890 KNO8FB 0,1W SLOT PROPOSAL OMNI 890

ON4RUG  10368,890 JO11UB 0,75W SLOT 11DBI OMNI 95 F1A
DBOECA  10368,895 JN57UU 10WERPP SLOT OMNI 705

DBOCU 10368,900 JN48BI SWERP  SLOT OMNI 970 F1A
GB3AZA  10368,900 I094TF S0WERP DISH 75

OZ5SHF  10368,900 JO45WX 4WERP WG SLOT OMNI 170 A1A
LX0CD 10368,902 JN39BO 1/10W SLOT

SRBNCI 10368,904 JOBOJG 1WERP SLOT WG OMNI 1150 F1A
GB3SCX  10368,905 |080UU 0,8BWERP SLOTWG OMNI 275 A1A
DBOHEX  10368,910 JO51HT BWERP SLOT OMNI 1250
GB3RPE  10368,910 [|081A0 4WERP SLOT WG OMNI 60

HG3BSB  10368,915 JNIECC 02W SLOT OMNI 612

OZ4SHF 10368915 JO65BV 10WERP WG SLOT OMNI 22 FiB
0OZ9PRO 10368,915 JOB5BV 10W WG SLOT OMNI 22 F1A
DBovC 10368,920 JO54IF 1WERP SLOT OMNI 291

SK7MHF  10368,920 JO77IP 4WERP SLOT WG OMNI 505

F1XAU 10368,925 JN27IH 15W SLOT WG OMNI 516 F1A
OE3XMB  10368,925 JN77TX 10WERP SLOTWG OMNI 1154

DBOHO 10368,930 JN47QT B8WERP SLOT WG OMNI 850 F1A
GB3MLE  10368,930 I093EO 1WERP HORN N/S 600

OZ71GY 10368,930 JO55VO SWERP WG SLOT OMNI 92 FiB
OE2XBO  10368,932 JN67MW 10WERP SLOT WG OMNI 740 .925
SKOSHH  10368,935 JOBSWF 0,05W ERP HORIZONTAL OMNI 90 QRT
DBODON  10368,940 JN58KR 1WERP SLOT OMNI 532

GB3CCX 10368,940 1081XW 3WERP SLOT OMNI 342

SK7MHH  10368,940 JOBEGP 45

DB0OS 10368,945 JO40CW QRV
HG7BSA  10368,945 JUNS7KR 0,2W SLOT OMNI 700

DBOAJA 10368,950 JN59AS 1W SLOT WG OMNI 360 AlA
DBOFHR  10368,950 JN67BU 1WERP SLOT OMNI 474 .953
OZ9UHF  10368,950 JO65HP 3WERP WG SLOT OMNI 30 FiB
SK1SHF  10368,953 JO97CJ HORIZ. 52

OZ1UHF  10368,955 JOS57FJ 0,8W WG SLOT OMNI 150 AlA
OZ9SHF  10368,955 JOS57FJ 08WERP WAVEGUIDE SLOT OMNI 150 AlA
GB3CMS 10368,960 JOO1GR 3WERP 4XSLOTWG OMNI 107 F1A
OE2XRO 10368,960 JN67LA 10WERP SLOT WG OMNI 3105 963
SK4SHI 10368,960 JO79LH B8WERP  HORIZ OMNI 270

DFOANN  10368,965 JN5SPL 02W 12 X SLOT OMNI 630 QRT
HG5FMV  10368,970 JNI97KR 01W SLOT 690

SK7MHL  10368,970 JO650R 10WERP WG SLOT OMNI 100 AlA
HG1BSB  10368,975 JN87FI  02W SLOT OMNI 725 F1A
ON4LVN  10368,975 JO20IV  SWERP SLOT OMNI 100

OZ3SHF  10368,975 JO45NL 2WERP WG SLOT OMNI 58 F2B
HGEBSB  10368,977 KNO7AU 02W SLOT OMNI 1050

HBYAK 10368,985 JN47LI  0,23W 10DB SLOT OMNI 133

F5XBG 10368,994 JN26KT SWERP SLOT WG OMNI

DBOKI 10368,995 JOSOWC 13WERP SLOTWG OMNI 980 .999
F1XAN 10369,000 JNOYTD 1,5W SLOT WG OMNI 300 F1A
GB3LEX  10400,000 10921Q 1WERP  SLOT QRV??7?7? SE 220 F2A
GB3XGH 10400,000 1083QF 1WERP  SLOT QRV??77? OMNI 100 F2A
LABSHF  24000,860 JOS9FB 13DB HORN 180 30

GB3IOW  24025,000 109010 BWERP SECT HORN 250

GB3ALD  24100,000 IN89VR BWERP SECT HORN 30 90 PROPOSL
GB3SCK  24192,000 1080UU 0.6WERP SLOTWG OMNI 275 AlA
DBOKHT  24192,050 JO40FE 0,02W HORN OMNI

13G 24192,050 JN55WV  0,25W SLOT 10DB 170 1400 AlA
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OKOEX 24192,070 JN790W 0,02WERP SLOT 115/315 500
PITEHG/1 24192,076 JO22JH 01W DISH 267 90

DBOJO 24192,080 JO31SL 06WERP 6 X SLOT OMNI 312

LXODUF  24192,100 JN29XN 1,2KW ERP DISH 0,4M 63 280

OKOEL 24192,114 JO70SQ 001W 12 ELE SLOT W/E 1030 AlA
DBOJL 24192,120 JO31MC 0,01WERP SLOT OMNI 195

16G 24192,160 JN63RO 0,155W DISH 335

PI7TEHG/2 24192,164 JO22JH 0,02W SLOT 13DB OMNI 90 175
FEDWG/B  24192,170 JNO9WI 4WERP

DBOISM 24192,200 JN5BUF QRV?

F1XAQ 24192252 INsBHL 0.1W SLOT WG OMNI 326 F1A
DBOAS 24192405 JN67CR 05WERP HORN 10 1565 .408
DBOAJ 24192,408 JN57VX 0,1WERP SLOT N 620

SKEMHI 24192,800 JO57XQ 1WERP  2XHORN 225/315 135

DBOXL 24192805 JO53HU 1WERP 2X16 SLOT OMNI 49 AlA
DBovI 24192,815  JN3INK PROPOSAL

F5XAF 24192,830 JN18DU 0,1W DISH 080 F1A
GB3MHK  24192,830 JOO2PB 25WERP  SLOT WG OMNI 85 PROPOSL
DBOFGB  24192,833 JOS0WB 1WERP SLOT OMNI 1100 F1A
DBOKI 24192840 JO50WC 0.5WERP SLOT 0 980

DLOWY 24192,850 JN67AQ 10WERP HORN 360 1880 .848
DBOARB  24192,860 JNBINC 0,03W DISH 225 1456

DBOJK 24192865 JO30LX 1W 2 X H-HORN OMNI 260

DBOHW 24192,875 JO51GT 1WERP SLOT OMNI 1016
GB3RBY  24192,875 1092J) 0,iWERO SLOT WG OMNI 165 PROPOSL
OES5XBM  24192,875 JN78DJ O5WERP SLOT WG OMNI 985

ON4AZC  24192,875 JO21EE 1WERP SLOT WG OMNI 60

DBOTUD  24192,885 JO61UA 0.01W SLOT 10DB H OMNI 250
GB3DUN  24192,890 1092RV 1WERP SLOT OMNI 260

DBOECA 24192895 JN57UU SLOT 360 705 QRT?
DBOCU 24192,900 JN48BI 5WERP 20 DB HORN 180 970 F1A
SKOUX/B  24192,900 JO99BM HORIZ.

DBONCO  24192,905 JNS9MI  04W HORN 13DBI 150 400

DBOHEX 24192910 JOS1HT B8WERP SLOT OMNI 1000
GB3NUL  24192,910 1083 PROPOSAL

GB3ZME  24192,910 10825Q 10WERP SLOTWG OMNI 215 PROPOSL
OZ4SHF  24192,915 JO65BV 10WERP WG SLOT OMNI 22 F1B
OE2XBO  24192,920 JNB67MW SLOT OMNI 740

GB3AMU  24192,940 1081JN 1WERP HORN 11 DBI 135 266
OE2XRO  24192,945 JNG7LA SWERP SLOT WG OMNI 3105 .958
OZ1UHF  24192,955 JO57FJ 05W WG SLOT OMNI 150 AlA
DBOMF| 24192,960 JNSBKR PROPOSAL

DFOANN  24192,965 JNSOPL TEMPORARY QRT 630

SK7MHL ~ 24192,970 JO650R 1WERP WG SLOT OMNI 100 AlA
ON4KUL  24192,975 JO20IV O5SWERP SLOTWG OMNI 120

ON4LVN  24192,975 JO20IV  0,05W 10DB SLOT

DBOAS 47088,100 JN67CR 05WERP HORN 10 1565

I3H 47088,240 JNBGEB 1,2WERP HORN 25DB 180 1570 AlA
DLOWY 47088,300 JNE7AQ 0,1W HORN 090,270 1838 .853
DBOFGB  47088,833 JOS0WB 0,2W ERP HORN N/E 1150

DBOJK 47088,865 JO30LX O0O4WERP 2XHORN OMNI 257
OESXBM  47088,875 JN78DJ 0,025W 20DB HORN 230 855

DBOECA  47088,895 JUN57UU HORN 360 705

OKOEL 47088,930 JO70SQ 0,001W PROPOSAL 1030 AlA
DBOMFI 47088,960 JNSBKR PROPOSAL

DBOAS 76032,100 JN67CR 0,JWERP HORN 360 1565
DBOFGB  76032,833 JO50WB O0O1WERP HORN N 1100
DBOECA  76032,895 JN57UU

DBOMFI 76032,960 JN5BKR PROPOSAL
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DUBUS Order form - Bestellformular

Quantity / Anzahl

---> TECHNIK 1 + 5§ book = Buch SOLD OUT!!l / AUSVERKAUFT!!! €«
...... x TECHNIK 2 book - Buch EUR 20,-/USD 25,-= .....EUR/USD
...... x TECHNIK 3 book = Buch EUR 20,-/USD 25,-= ..... EUR/USD
...... x TECHNIK 4 book = Buch EUR 20,-/USD 25,-= .....EUR/USD
Add EUR 3,-/$ 3,- per book for airmal delivery outside Europe = .. .. EUR/USD

DUBUS Magazine back issues / dltere Einzelhefte:
2/81, 4/81, 4/83, 1/84, 2/84, 4/84, 1/86, 1/87, 2/87, 3/87, 4/87, 1/88, 3/88, 1/89, 2/91,
3/91, 4/91, 2/92, 3/92, 4/92, 1/93, 3/93, 4/93, 2/94, 3/94, 4/94, 2/95, 3/95, 1/96, 2/96,
4/96, 1/97, 4/97 (1/88, 3/88, 1/96, 1/97 are very limited!)

Mark issues you want. Bitte gewiinschte Nummern markieren.
Price per issue: DL EUR 3,- inkl. Porto, Other EUR 4,-/USD 4,- incl. Postage

Anzahl der Hefte .. ... X EUR3,- = ....... EUR

Nr of back issues .. ... xEUR4,-/USD4,- = ...... EUR/USD

- . x DUBUS 1998 complete set (Jahrgang) EUR 18,-/USD 25,-=..... EUR/$

... X DUBUS 1999 complete set (Jahrgang) EUR 18,-/USD 25,-=..... EUR/$

. x DUBUS 2000 complete set (Jahrgang) EUR 18,-/lUSD 25,-=..... EUR/$
. x DUBUS 2001 complete set (Jahrgang) EUR 20,-/USD 30,-=..... EUR/$
. x DUBUS 2002 Subscription: DL + EU EUR 20,- e EUR
. x DUBUS 2002 Subscription: Outside EU: EUR 30,-/$30,- =..... EUR/$
Gesamtsumme /totalamount : . ......... EURO /USD

(Books, Back issues, Subscriptions)

Gesamtsumme bitte als V-Scheck oder bar beilegen.
Please enclose total amount cash or cheque in EURO/USD
(No creditcards, no other cheques)

Bitte einsenden an - Please send order to:

DUBUS-Verlag, Griitzmiihlenweg 23, D-22339 Hamburg, Germany
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We deliver all microwave modules required for operations on OSCAR 40, from
L-Band 1268 MHz transmitting mixer to 2400/2446 MHz S-Band transveiter/

converter. We also produce the 5,6 GHz C-Band transmitting mixer and 10 GHz

X-Band and 24 GHz K-Band converter. All models are built according to the

very latest circuit-technology, and are of high end technology in communications

electronics. Our ceramic-filled PCBs, HEMT amplification technology, not to
forget the anti-rust coating in German Silver (essential for mounting on a tower)
stand for the uncompromising quality of our products.

13cm Converter for OSCAR 40 Downlink

= .
1 1
SUPER LOW NOISE CONVERTER for conversation of the 2400 MHz microwave downlink :H' K’
band to the 144 MHz or 432 MHz band. Employing a balanced mixer and helixfilter and using
ceramic filled circuit board as well as state of out circuit design and modern HEMT-FETs,

this converter was developped with outstanding specifications. The converter is useful
for mounting in a waterproof case direct on the antenna.
Built-in-bias "T". For power feed up the coax cable.

Input frequency range: 2400...2402 MHz

Noise figure: typ. 0,6 dB NF

IF frequency: 144...146 MHz or 432...434 MHz option 70cm IF

Gain: min. 26 dB adjustable ar
T

T
ady er
ne ow
on® =

Transverter for the 9 cm Band MKU 34 G2

Typ: MKU 24 OSCAR  255.- EURD

Typ: MKU 24 TM OSCAR 2B87.- EURD

Two 9 ecm Transverter were developed by using modern components, [
which outstanding technical data despite their small mechanical dimensions.
The circuits could be realized by the application by MMIC, Helical- filters,

and balanced mixer in SMD technology. The Transverter-version with |'-~
144 MHz IF uses silver tuned high Q cavities- resonators for selection.

™
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MKU 34 G2 432
Option USA: 3456 - 3458 MHz
MKU 34 G2 432 = 432...434 MHz

Specifications MKU 34 G2
Frequency range: 3400 - 3402 MHz

IF frequency range: 144 - 146 MHz

IF input power max. 3 watts. adjustable
RX - Gain: =20 dB adjustable

TX - Output power: >0,2 Watt RF
MKU 34 G2 489.- EURO

MKU 34 G2 KIT 306.- EURO

Noise figure: max, 0,9 dB NF
Operating voltage: +12...14V
MKU 34 G2 432 407.- EURO

All Transverters are available in milled aluminium
case. Option "professional”

Sequence controler

Many coaxial- relays have a too small uncoupling between transmitting and receiving
ports. This problem during the change or process can do the destruction of the input
transistor in the converter or the preamplifier lead. The relay should achieve an
uncoupling of approx 50dB. The power on the RX input may not exceed 1mW.

Urgently the use of a sequence controlers is recommended.

SEQ 1 max. 1A DC Power SEQ 2 max. 4A DC SEQ 3 max 18A DC
17.- EURO 20.- EURO 26.- EURO

Alle Module werden selbstverstindlich
mit Messprotokoll ausgeliefert.

www.dbBnt.com

Weitere Baugruppen sowie prof
Ausfithrungen auf Anfrage lieferbar.

Katalog anfordern!

UHNE electronic embh

MICROWAVE COMPONENTS

KUHNE electronic GmbH
Scheibenacker 3

D - 95180 Berg

Tel: 09293/800939

Fax: 09293/800938
kuhne.db6nt@t-online.de
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Stars of
6m-DX:

JT1CO
OP Chak
rom Ulan-Bator

Loc.: ON38FA
JT1CO wkd the
first ever DL-JT

on 6m

on Jan. 23" 2002

with DJ4PI.

On Jan. 25" many
other EU’s were wkd.
Chak works with
100 w + 5 ele.

Please don't forget to renew your subscription for 2002 now.
Thank you!

Nicht vergessen:
Bitte das Abo fiir 2002 jetzt verlangern.
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