RF$31 214-0032-01-01_00 o Birffi?@?( '

July 24, 1978

Lo-Pass Filters

As shown in the present block diagram for the frequency synthesizer,
8 identical Lo-Pass filters are required. These filters must pass
frequencies of up to ~70_MHz, and block higher components, in parti-
cular above ~130 MHz. They must also introduce no phase distortion,
in the sense that all have identical phase characteristics.

We originally tested a filter with cut-off around 72 MHz, but soon
found it practically impossible to achieve phase characteristics close
to theoretical values very near the cut-off frequency. The obvious
thing to do, since we had the margin, was to move the cut-off frequency
up. With a filter of cut-off frequency 85 MHz, we easily can provide
very accurate phase characteristics up to 70 MHz.

The filter used is the following 10 element elliptic filter, fc=85 MHz.
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Six filters were built, and frequency data follow. For 70 MHz and
below, all filters have phase characteristics within 10~, and below

50 MHz are virtually identical. The pass band amplitude .characteristics
are flat. At 130 MHz, all filters are at least 60 dB down (Vout=10’3vin).

The six filters are mounted in a double width NIM bin, and are

shielded for negligible interaction. Inductors are hand wound #16 AWG
tinned solid copper (air core) and capacitors are mica in parallel with
variable (0-9pf) capacitors. The filters are constructed so that capa-
citors connected to ground can be measured in situ, and all components
were adjusted to within 2% using our Q meter. The components are mounted
so that adjustment in operation is possible, however tweaking to improve
phase characteristics is accompanied by degradation in the flat ampli-
tude characteristics and in any case does not seem necessary.

The shop is building another identical bin, so we'll have 12 filters
to use. :
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