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Section |
THEORY OF OPERATION

11 INTRODUCTION

This section consists of the circuit description of the Model
FIM-1 and the Model FIM-3 plug-in modules. The informa-
tion is presented to assist the user in the troubleshooting
and maintenance of the instruments. Refer to the Detailed
Block Diagrams, Figure 1-1 and 1-2 and the Schematic
Diagrams, Figures 4-1 and 4-2,

1.2 GENERAL

The plug-in module derives its power supply and IF signal
inputs via the rear connector, Pl. The instrument is
energized whenever the Mainframe is operating. A single
printed circuit board assembly contains the six major
sections of the plug-in module: operate lamp circuitry, beat
lamp circuitry, meter circuitry, calibrate circuitry, +5 V dc
pnw-;r supply circuitry, and squelch circuitry (Model FIM-3
only).

1.3 DETAILED THEORY
1.3.1  Operate Lamp Circuitry

4.2 MHz from the Mainframe is applied to amplifier, A1Q2,
via connector, P1-12. This frequency is divided by two by
AlUL, (a binary), producing 2.1 MHz which is applied to
the LO port of mixer, A1USA. The 2 MHz IF frequency
from the Model RFM module is applied to the 2 MHz
bandpass filter (adjusted by Al1L1), via P1-16 to the 2.2
MHz trap (adjusted by A1L4). The output of the 2.2 MHz
trap is applied through the 2 MHz buffer, A1QI, to the
signal port of mixer, AIU5SA, to produce a difference
frequency of 100 kHz. The 2.2 MHz trap prevents the
image frequency (2.2 MHz) from mixing with the 2.1 MHz
at the LO port of the mixer and producing an intermediate
frequency of 100 kHz.

The output of mixer, AIUSA, is amplified by 100 kHz IF
amplifier, AIUSB, and is applied to 100 kHz IF amplifier,
A1USC, when RANGE switch, 81, isin the 1.5 kHz, 5 kHz
or 15 kHz position,

Level detector, A1UGA, A1C22, is adjusted by variable
resistor, AIR31, to fire operate Iamﬁa schmidt trigger,
AlUGB, C, when the 2 MHz IF input level is exactly 2.5
mV rms. This triggers operate lamp switch, A1U6D, and
lights the OPERATE lamp, DS1.

1.3.2  Beat Lamp Circuitry

100 kHz from the Mainframe is applied to the LO port of
mixer, AIU7TA, via connector P1-14, This mixes with the
100 kHz at the output of the 100 kHz amplifier, A1USC,
and the difference frequency is amplified by beat
amplifiers, A1U7B, C and D, and drives beat lamp switch,
A1Q3, which in turn flashes the beat lamp, DS2, at the beat
rate, The beat note is also applied to the Mainframe via

‘With the SQUELCH switch in the OFF

connector, P1-1. Audio squelch diode, A1CRI, enables the
beat circuitry to function whenever the OPERATE lamp,
DS1, is lit.

1.3.3  Meter Circuitry

The 100 kHz from 100 kHz amplifier, A1USC, is converted
into a square wave by limiter, Al1USD, and is applied to
one-shot multivibrator, A1U3, which operates as a pulse-
counting discriminator. The two complementary outputs
are amplified by the meter amplifier, A1U4A thru A1U4D,
and applied to both plates of capacitor AIC9. If the
intermediate frequency becomes higher, capacitor, A1C9,
will become charged more positive on the positive plate
than the negative plate and the meter, M1, which is
effectively connected across A1C9, will indicate a positive
difference frequency. If the intermediate frequency be-
comes lower, the opposite procedure will occur. Calibration
of the three ranges is accomplished by variable resistors,
AIRIE, AIR21 and A1R23. When the schmidt trigger fires
and the OPERATE lamp is lit, meter enable switches,
A1U4E and AIUGE, allow the meter amplifier, A1U4A
thru A1U4D, to operate.

134  Calibrate Circuitry

100 kHz from the Mainframe is applied to the dis-
criminator, A1U3, via P1-14 when the RANGE switch is in
the ZERO position, With the ZERO control, RI, at
mid-position, variable resistor, A1RE, is adjusted for zero
on the meter,

135  Squelch Circuitry (Model FIM-3 only)

Operate lamp switch, AIU6D, also operates squelch diode
switch, A1CR2. When the OPERATE lamp, D51, is lit and
the SQUELCH switch, 52, is in the ﬂ'[‘r position, diode
switch, A1CR2 is reverse-biased and the diode switch, CR4,
in the Mainframe is forward-biased, allowing the recovered
audio from the right-hand module to reach the VOLUME
control in the Mainframe and eventually reach the speaker
in the Mainframe.

If the OPERATE lamp is not lit, diode switch, AICR2, is
forward-biased and the diode switch, CR4, in the Main-
frame is reverse-biased, and the audio circuit is open
circuited.

ition, the diode
switch, CR4, in the Mainframe is always forward-biased and
the audio circuit is completed.

1.3.6  Power Supply Circuitry

+9 V dc is applied to voltage regulator, A1U2, via P19,
Variable resistor, AIR4, is adjusted to produce +5 V dc
which is required for some of the integrated circuits
employed in the instrument.
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