2304 MBSz TRANSVERTER USING DUAL INTERDIGITAL MIXERS

By Dave Mascaro, WASJUF

The dual interdigital mixer is an expanded versien of the
interdigital converter designed by Reed Fisher, wWz2CQH, first
describad in January 1984 ST and in recent ARRL Handbooks. The
interdiyital design was chosen for the following reasons:

1) No LO power splitter 1s reguired.

2} The local oscillator is at UHF frequencies. -

3) bue to the high Q resonaters in the mixer unit, external

Filtering of image and LO is not required.
4) The unit has reasonable conversion loss and noise figurec.

The unit uses three Schottky diades for LO multiplier, R¥ mixer
and % mixzer. The multiplier and TX diodes are Hewlett Packard
HP5082-2811 or Thomson-CSF BAR 11 units. The RX mnizxer 1is the
HP5G82-2835 or BAR35. The 540 MHz local oscillator signal is fed
into the center of the dual mixer unit inko the multiplier diode,
where it is guadrupled to 2160 MHz. (I use 144.3 Mgz for the IF,
so the actual L0 injectieon is 539.925 MHz, which is multiplied to
2159,7 Mdz.) The resulting 2160 MHz signal is very clean.

On the receive side, the 2304 RX signal is applied to the mixer
diode and the 144 Mz IF signal is awplified in the 32K40 post
amplifier. In the TX mode, 1-2 wW of 144 MHz ESB is applled to
the X mixer through the appropriate attenuator from the IF
transceiver. Power ocutput is 100 uW or better at 2304 MHz., Higher
power diodes could be used for the multiplier and TX mixers to
get more power, With these diodes and several MMICs, Yyou can
generate 10 mW or so. No external f£iltering is needed. The image,
local oscillator and spurious signals are down greater than =30
4B, Noise figure is usually less than 10 4B, but with several
stayes of gain ahead of the mixer, this is overcome.

This type of transceiving mixer has been used with success on
1296 and 3456 MHz as well, All brass parts, including the tuning
screws, should be silver plated for low less and long life.

The lecal coscillator i3 straightferward using a 20.0 MHz ecrystal
multiplied to 540 MHz. Power out of the oscillator chain is in
excess of 300 mW. The cutput and dicde current of the multiplier
diode ocan be set using a 500 ohm potenticmeter in the <¢ollector
circuit of the last device. SD1598 transistors by Thomson-CSF
were used for the last two stages:; they are similar to 2N33663
but are in a stripline package. Tune up of the IO and nixers
requires a spectrum analyzer. If you are building 2.3 Glz
equipment, you probably have access to one.

My TIF transceiver is an ICOM IC-2028 3-W SSB/CW rig. IC voltage
is taken from the transceiver in the TX mode and used to operate
the PIN diode RF switch and dc switching needed te operate the
transverter. An attenuator is nesded on the transmit side since
only 1-2 m{ ig needed to drive the mixer diocde.
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2304 MAz Interdigital Mixers

Note 1: SMA connectors are scldered te hrass covers on twe
putegide poles, Tap is 0.4 inches from wall. Brass pole
can be drilled to make soldering center pin easier.

Mote 2: ALl poles are either bolted in place using 10-32 brass
machine screws or soldered in place by drillinyg the 1/4
inch walls for 3.375 inch pole pieces, .

Note 3: ALl poles are tuned with 10-32 brass machine screws. Lock
nuts are soldered to the end walls and another locking
nut 1s used to secure the tuning screw after tune-up.

Wote 4: Homemads 30 pF feedthrough capacitors. 1/2" X 1/2" copper
or brass plate and 0.004" Teflon dielectric mounted with
4=40 BCrewW. N :

Noke S5t 3/8" brass tubing or round stock.



