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18 lines on the screen with time of 
day and signal offset from IF center fre-
quency given in each line. Structuring
of the log can be switched on or off.
Identified call sequences are marked
line by line with ADDR. Single call 
signals are marked line by line with R 
(these must have been identified before-
hand in call sequences). Duplex traffic
is decoded and logged in a special 
format. The decoded texts of the 
two transmitting ends are allocated 
to different lines and identified by
upper- and lower-case letters. In addi-
tion a symbol before each line of text 
indicates which transmitter was the 
origin.

A modern workstation for HF monitor-
ing can be composed of Morse Radio
Decoder GM094, VLF-HF Receiver
EK895/896 [1] and Digital IF Spec-
trum Display EP090 [2].

Dr Klaus Rieskamp
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Articles

Condensed data of Morse Radio Decoder GM094
Signal Processor Card GM091 AT (long)
A/D converter 16 bits
Analog input bandwidth 80 kHz

Decoder input signal receiver IF (2 kHz to 18 kHz, 22 kHz to 38 kHz)

PC requirements MS-DOS 5.0 or later, 80486 CPU minimum,
harddisk drive ≥30 Mbytes, 1 serial interface for
simplex, 2 for duplex
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Fast S-parameter measurements
on four-port devicesTest hint

A two-port device can be connected to test ports 
1 and 2 of Vector Network Analyzer ZVR for
measurement of its S-parameters. If the device 
has more than two ports however (eg an antenna
diplexer with three ports or directional coupler 
with four ports), it is necessary to change the 
cabling by hand to be able to measure all the 
scattering parameters. With the 3-Port Adapter
and new 4-Port Adapters available as accessories
(ZVR-B8 and -B14) this time-consuming procedure
can be avoided. Switchover between the different
ports is then made with the aid of fast electronic
switches.

The 3-port adapter has an electronic switch at
port 1, thus extending it to two ports, while port 2
is directly connected through without switchover.
The new 4-port adapters contain two electronic
switches and come in two versions: model .02 has
a switch each for extending port 1 and port 2 of 
the analyzer. It can be used for measurements on
4-port DUTs such as directional couplers. All reflec-
tion coefficients as well as most of the transmission
parameters of a 4-port DUT can thus be measured
without having to reconnect it. Due to the design of
the adapter the transmission between ports 1 and
3 and between ports 2 and 4 cannot be measured.
If this is required, eg for antenna junction boxes,
where the transmission between one input and
three outputs has to be measured, use of model .03
is recommended. It has a different internal structure
and was specially designed for the above type of
4-port devices under test.

In all cases, the ports that are not through-connect-
ed are terminated for low reflection by internal 
50 Ω thin-film resistors. The adapters are driven
with the aid of an optional rear-panel connector of
the analyzer, via which the electronic switches are
actuated according to the active display channel of
the network analyzer. System-error calibration can
be made for each independent display channel to

achieve high measurement accuracy. Switchover
between channels is so fast that the traditionally
high measurement and display speed of the ana-
lyzers of the ZVR family is fully maintained.

Dr Olaf Ostwald
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4-port adapter

DUT (4-port)

Port 1 Port 2

1 23 4

ZVR

1 43 2
4-port adapter (model .02)

1 3 2
3-port adapter

1 43 2
4-port adapter (model .03)


