B _mosir ravio

(rottda)
alesk1 a1

MAINTENANCE MANUAL

25—50 MHz RF ASSEMBLY 19D416478G1-G4
_ AND
MIXER/IF/NOISE BLANKER BOARD 19D416562G 1-G4

SCHEMATIC DIAGRAMS

TABLE OF CONTENTS

DESCRIPTION 4vvveuosoarenessoseecansnnnannnnsn
CIRCUIT ANALYSIS ....uituuuuuueanennennenassonnunsnnsseasecnnnaneoraseansnss. DPage 1

OUTLINE DIAGRAM ©cvoetiecucnrouuoneencenseietsossnsssesesnsssnssnrensenssces DPage §

RF Assembly T - 1" -
Mixer/If Board/Noise Blanker Sesesssesteenreesteateassannnsnscennssnanss. PAge 7

PARTS LIST & PRODUCTION CHANGES SN E R AR e e 4 a2 5 ¢ eieeeniseees PRES B

R D - -1~ |

DESCRIPTION

The RF Assembly uses two tuned helical
resonators and four L-C tuned circuits to
provide front end selectivity,

The Mixer/IF/Noise Blanker board (MIF/
NB) uses the RF input from the RF Assembly
and the mixer injection frequency from the
oscillator/multipler board to generate the
IF frequency. The noise blanker eliminates
undesirable noise interference in the re-
ceived audio.

CIRCUIT ANALYSIS
RF ASSEMBLY

ANTENNA INPUT A301A/A301B

An RF signal is applied from the an-
tenna input circuit (L551) of the noise
blanker section of the MIF/NB board to
A301-J1. The antenna input circuit provides
an AC ground between vehicle ground and
receiver A-, Resistor Rl prevents a static
charge from building up on the vehicle
antenna, The output of A301 is coupled
through two high-Q helical resonators (L301,
C301 and L302, C302) to the RF amplifier,
The coils are tuned to the incoming fre-
quency by C301 and C302, Lamp DS1 protects
the RF amplifier stage against an excessive
RF input.

RF AMPLIFIER A302

RF Amplifier Ql is a Field-Effect
Transistor (FET). Q1 operates as a ground-
ed gate amplifier, with the RF input ap-
plied to the "source" terminal, This
method of operation provides a low imped-
ance input to the amplifier, The ampli-
fied output is taken from the "drain"
terminal and coupled through four L-C
tuned eircuits (L1-C7, L2-CB, L3-C9 and
L4-C10) to the mixer, The four tuned cir-
cults and the two helical resonators pro-
vide the receiver front end selectivity,

MIXER/IF/NOISE BLANKER

MIXER & CRYSTAL FILTER

The mixer uses a FET (Q501) as the
active device. The FET mixer provides a
high input impedance, high power gain, and
an output relatively free of harmonics
(low in intermodulation products),

In the mixer stage, RF from the RF
amplifier stage is coupled through tuned
circuit L501 and C502 which matches the RF
output to the gate of mixer Q501, Injec=
tion voltage from the multiplier-selectivity
stages i1s inductively coupled through L502
to the source of the mixer. The mixer IF
output signal is coupled from the drain of
Q501 through a tuned circuit (L504 and C511)
to the first FET noise blanker gate Q502,
The IF signal is then coupled through a
tuned circuit (L506 and C517) te the second
FET noise blanker gate Q503.
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During the presence of impulse noise
from the antenna, the noise blanker circuit
(U551) provides a positive pulse to the
gates of Q502 and Q503 which attenuates
the IF signal during the noise pulse period
(see Noise Blanker description for details).
This eliminates undesirable noise inter-
ference in the received audio without de-
grading receiver performance, ’

The mixer IF output signal is then
coupled to the input of the four-pole mono-
lithic erystal filter, The highly selec-
tive crystal filter (FL501 and FL502) pro=
vides the first portion of the receiver IF
Selectivity., The output of the erystal
filter is coupled through impedance-match-
ing network Z502 (L520 and C501) to IF
Amplifier Q520.

Service Note: Variable capacitor C521 does
not require adjustment when performing
normal alignment, If the four-pole mono-
lithic crystal filter is replaced, then
adjustment of C521 is necessary for opti-
mum IF response,

IF AMPLIFIER

IF amplifier Q520 is a dual-gate FET,
The crystal filter output is applied to
Gate 1 of the amplifier, and the output is
taken from the drain. The biasing on
Gate 2 and the drain load determines the
gain of the stage, The amplifier provides
approximately 20 dB of IF gain. The out-
put of Q520 is coupled Through a network
(L521 and C528) that matches the amplifier
output to the next IF stage. The output
of the MIF/NB board is applied through
feed-through capacitor C305 to the next IF
stage or to the MIF switch when a dual
front end is used,

Supply voltage for the RF amplifier
and MIF/NB board is supplied through feed-
through capacitor C306,

NOISE BLANKER

An RF signal and noise pulse from the
antenna (J551) fed simultaneously to the
Noise Blanker 1lst RF Amplifier amnd the RF
Assembly (A302) RF Amplifier, The signal
and noise is transformer coupled through
L551 to the 1lst RF amplifier Q551 (dual-
gate FET). The input signal is applied to
Gate 1 of the amplifier, and the output is
taken from the drain, The biasing of
Gate 2 and the drain load determines the
gain of the stage. The signal is then
coupled through tuned circuits L552/C558
and L553/C560 to the 2nd RF amplifier Q552,
which 1is also a dual-gate FET, The com-
bined gain of Q551 and Q552 is approximate-
ly 50 dB,

The amplified signal is coupled through
tuned circuit L554/C564 to pulse detector/
amplifier/switeh IC (U551), 1IC (U551) is

CIRCUIT ANALYSIS

2 custom hybrid integrated circuit which
contains a pulse detector, pulse amplifier,
pulse amplifier/switch, intermodulation
detector and a blanker disable switch. The
IC functions as a pulse detector and proces-
sing circuilt for the noise blanker, Regu-
lated 10 VDC, which powers U551, is applied
through pin 3. The associated capacitors
(C571, C572 and C574) provide emitter de-
coupling for various stages of the IC.

Pulse Detector

The impulse noise from the RF amplifier
is applied to pin 6 of U551 through tuned
circuit L554/C564 to the pulse detector,
Bias for the detector is established by
R563, R564 and CR551, Diode CR551 is
normally conducting, thus biasing the pulse
detector. A positive pulse applied to the
pulse detector causes it to conduct heavily,
The output of the detector is a negative
going pulse that is relatively free of any
RF components. The pulse detector metering
point (Blanker Meter) connects from pin 2
of U551 thru P553 to J605 on the next IF
stage (J2305 on MIF switch when a DFE is
used) and serves as a convenient measuring
point when performing alignment,

Pulse Amplifier and Noise Blanker Disable
Switch

The negative pulse output from the
pulse detector turns the pulse amplifier
on, producing a positive output pulse, The
threshold point of the pulse amplifier and
the RF gain of the 1lst and 2nd RF amplifier
stages (Q551 and Q552) in the noise blanker
circuit prevent noise blanking due to any
low-1level inherent receiver noise,

A nolse blanker disable switch pro-
vides a means for manually disabling the
noise blapker circuits., Connecting pin 4
of U551 to A- turns the disable switch on,
which in turn inhibits the pulse amplifier,
The blanker disable function is also pro-
vided at pin 5 of the system plug (P904)
for external control.

Pulse Amplifier/Switch

The positive output pulse from the
pulse amplifier is fed to the pulse ampli-
fier/switch. This éircuit functions as a
constant width pulse generator whose output
is a positive 6 Volt pulse with a duration
of 2 microseconds, This pulse is applied
from pin 11 of U551 to the noise blanker
gates (Q502 and Q503).

Noise blanker gates Q502 and Q503 are
turned ON (conducting) during the presence
of the noise blanking pulse, These gates
present a low impedance RF path to A- for
the pulse duration (approximately 3 micro=-
seconds), providing approximately 60 dB
attenuation of the IF signal and the impulse
noise present. As the noise signal from
the antenna is applied to the noise blanker
circuits, the RF signal is also applied to
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the receiver RF input. The inherent delay
presented to the received RF signal and the
impulse noise by the helical resonators in
the receiver RF assembly (L301 and L302)
and the four tuned circuits (L1/C7 through
L4/C10) allows the noise blanking pulse to
turn on the blanking gates, This atten-
vates the received signal just prior to

the arrival of the impulse noise.

Intermodulation (IM) Detector

The output of the pulse amplifier is
also applied to the IM detector. The IM
detector does not respond to noise pulses
appearing at its input because of the cir-

LBI4991

cuit design utilized, but the detector is
activated during the presence of a sinu-

soidal signal, This sinusoidal signal is
the beat frequency difference of two sig-
nals present in the noise blanker channel.

A resultant AGC voltage (approximately
+3 VDC) is developed through the integrat-
ing action of C573 and is applied from pin
13 of U551 to the 2nd RF amplifier (Q552)
of the nolse blanker circuit, This action
sufficiently reduces the gain of the noise
blanker RF stage (Q552) so that receiver
performance is not degraded by blanking
pulses which would create receiver intermod-
ulation close to the receiver operating
frequency.
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Equipment 'R

TROUBLESHOOTING PROCEDURE

1. RF V&

STEP 1—PERFORMANCE CHECK | A
3. AC V&I
Before starting the Noise Blanker troubleshooting procedure, make sure the raceivgr is
operating properly. Align the Noise Blanker circuits as described for the ALIGNMENT PRO- i
CEDURE, Perform the following checks: SYH
==
NO Blankm
Equipment Required:
1, RF Signal Generator coupled through a 6 dB pad. : Partial &:
Blanking
2, Pulse Generator with repetition rate and level controls.
| 3. T-Connector
| 4, AC Voltmeter or Distortion Analyzer
|
; 5. Oscilloscope
|
Procedure: Intermodii
Noise Blanker Threshold Sensitivity {gég'::"g
1. Connect Pulse Geperator and RF Signal Generator to receiver antenna jack (J551)
through a T-Connector, and connect AC Voltmeter to receive audio output (Speaker LO,
P904-18, Speaker HI, P904-19) as shown in Figure 1,
a2, Apply an unmedulated RF signal and check the 20 dB quieting sensitivity of the
receiver. (Measure with Pulse Generator connected but turned OFF.) Then adjust
the RF level for an additional 10 dB on the signal generator.
3. Set the pulse generator for 10 kHz continuous pulses, Slowly increase the
pulse output level, degrading the receiver quieting level as measured on the
AC VTVM. Prior to the sudden drop in quieting, the degradation should not exceed
20 dB quieting. The noise blanking pulse may be obsServed where indicated on the

Troubleshooting Block Diagram,

RF SIGNAL T- CONNECTOR £904- 19
GENERATOR 2~ ;
7
s HI ]
e RCVR @ T
AND
0
NOISE - & =
BLANKER -
PULSE - AUDIO
GENERATOR JACK Po04-i8 VTVM
{J551)

RC- 2485
Figure 1 - Equipment Connection Diagram !

IF Attenuation

1, Disable the noise blanker by connecting J604 on IFAS module or pin 5 of P804 to A-,
(Use noise blanker disable switch on Control Unit if present),.
1
2. Measure the 20 dB quieting sensitivity as in Step 2 of Threshold sensitivity
measurement,

3. Adjust the RF output of the signal generator for 50 dB greater RF level than that ;
established for 20 dB quileting sensitivity.
|
4. Adjust the pulse generator for a repetition rate up to 40 kHz. Adjust the
pulse level until the receiver is degraded to 20 dB quieting.

5. Remove the noise blanker disabling jumper from J604 (or if noise blanker disable !
switch is provided, place to operate position), and then adjust the signal generator
RF level for 20 dB quieting. The receiver sensitivity should restore to within
5 dB of 20 dB quieting level obtained in Step 2.

|
[
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Equipment Required:

1. RF Voltmeter

2. RF Signal Generator

STEP 2—QUICK CHECKS

8. AC Voltmeter or Distortion Analyzer

SYMPTOMS

PROCEDURE
FROM RF

NO Blanking

Check voltage ratios (STEP 3) AMPL

Partial or no

a, Check IF attenuation of Noise Blanker Gates as follows:

(AGC action)

Blanking
Connect signal generator to antenna jack (J551), Adjust
the signal generator for on frequency signal and output
level for 20 dB quieting sensitivity (Level A). Connect
+10 VDC directly to the gates of Q502 and Q503. 1In-
crease the RF output level to achleve 20 dB quieting
(Level B), The difference between 'Level A" and
"Level B'" must be 60 dB or greater.
1
Intermodulation b. Check gain of Nolse blanker RF circuit (IM/AGC ACTIEN)
Interference as follows:

Connect signal generator to antenna Jack (J551). Adjust
the frequency of the signal generator to the noise blank-
er channel frequency and adjust the RF level for 100
microvolts (see Alignment Procedure, Step 12 for
frequencies)., Measure RF signal level at pin 6 of US51.
This level should be 31 millivolts or greater. Apply

+10 VDC through a 270 ohm resistor to the source pin of
Q552 (or pin 13 of U551). (This applies approximately

+3 VDC blas to Q552, simulating intermodulation AGC
voltage), The RF voltage measured at pin 6 of U551 should
be approximately 1 millivolt (Corresponds to approx. 30 dB
decrease of gain in RF amplifier Q552).

STEP 3—VOLTAGE RATIO READINGS P

Equipment Required:

% RF Voltmeter,
2, Signal Generator,
Procedure:
1. Connect signal generator to Antenna Jack (J551). Adjust the frequency of the signal
generator to the channel frequency of the noise blanker (see Alignment procedure,
Step 12). Adjust the RF level for 100 microvolts output.
2, Apply probe of RF Voltmeter to Antenna Jack (J551). Peak resonant eircuit L551
and take voltage reading (El).
3. Move probe to inmput of IC-U551 (Pin 6). Repeak resonant circuit L5351, Then
peak resonant L554 and take reading (Ez).
4, Convert reading by means of the following formula:
B
Voltage Ratio =
E
1
9. Check results with the typical voltage ratio shown on diagram,

—
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