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ABSTRACT

This paper describes the computer-aided design, fabrication and performance of high @ and high
gain active filters suitable for ‘microminiaturization in the frequency range of 10—800MHz, based
on the negative resistance operation of a transistor.

A Q as high as 1000 and a transducer gain as high as 35dB can readily be obtained with a single-
transistor amplifier and with an inductance as small as a few nH at higher frequencies and 150 nH at
lower frequencies in the above frequency range. The gain of the proposed active filter can be sta-
bilized within + 1.5 dB over the temperature range —10°C to +50°C and the temperature dependence
of the center frequency is typically 50ppm/°C.

An experimental FM receiver utilizing these filters and operating at a carrier frequency of 92
MHz was built. The whole circuit was fabricated on eight alumina substrates of 3/4”X3/8" by the
thick~film hybrid IC technique and the coils are constructed, for miniaturization, in a spiral form
of 3 or 4 turns of enamel copper wire with an overall diameter of about 5mm. The test results

are also reported in this paper.
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Fig 1. (a) Basic circuit and (b) Equivalent circuit
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Fig 2. Effect of Cz on output admittance-Plot of
Yo:(=G,+jB,) as a function of frequency.
(Transistor and circuit parameters are the
same as in Fig. 3(a) except that f.==1000
MHz. and Cl:CzZO)

r./(1—a)
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(b) Plot of Y, (=G, +jB,) as a function of
frequency
O3 8. i admittanceo] A3 C. R C.9o Q3
Fig 3. Effects of C, and C: on output admittance
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7 (5): 4C=-+5% 7 () 4fe=+5%

a# 4. H%&J%LMIEH el of 3} nlﬁl*?fk{/l MR

A I OL, A3
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Fig 4. Sensitivities of the filter characteristic to
the change of circuit parameters. (Transis-
tor and circuit parameters are the same as
in Fig. 2 (2) and R;=12002, L=30nH, Q of
coil=50, C=95pf, Ci;=0, C,;=20pf)
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a® 5. FM Z{E#<) block diagram
Fig §. Block diagramof the FM receiver
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Fig 7. Photograph of the fabricated RF stage
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Fig 6. Photograph of a coil used in the filter
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Fig 8. Photograph of the experimetal FM receiver



