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SPECIFICATIONS

Dimensions:
Weight:
Attack Time:
(Priority Unit)

Temperature Range:

Power Input:
Single-tone Encoder/

GENERAL

2%"H x 10%"W x
12%"D (64 x 263 x
318 mm)

10 Ibs. (4536g) less
cables and charger

300 msec. maximum

-30°C to +60° C,
+26°C reference
13.8 V de, +15%

Plug-in element:

Decoder: 800-1400 Hz
Time-Out Timer: Two minutes
+ 0.5 minute
Channel Capability: C1R1
RECEIVER =———

Frequency Range: 150.8-174 MHz
Frequency Stability:  +0.00156%
Channel Spacing: 30 kHz
Current Drain: 225 mA
Sensitivity

20 dB Quieting: 0.75 uVv

12 dB Sinad: 0.50 uV
Squelch Sensitivity: 1.0 uV ladjustable)
Modulation 7 kHz
Acceptance:
Intermodulation: -70 dB
Spurious and Image  -70/60 dB
Response:
Selectivity: -80 dB
PL Decoder: Plug-in reed:

67-192.8 Hz

Audio Distortion: 5%

Audio Level:

Audio Response:

Frequency Range:
RF Power Output:
Modulation:
Frequency Stability:

Current Drain:
Audio Distortion:
Audio Response:

Conducted Spurious:
Deviation:

1.0 V rms (nominal)
into 100 ohms

+2, -8 dB referenced
to 6 dB/octave pre-
emphasis

TRANSMITTER s————

150.8-174 MHz
250 I'I"Iw minimum
16F3

+0.002% standard
+0.0005% optional
375 mA

5%

+1, -3 dB referenced
to 6 dB/octave pre-
emphasis

-40 dB
Continuously adjust-
able to +5 kHz

==MONITOR RECEIVER (Optional) sy

Frequency Range:

Number of Channels:

Modulation
Acceptance:
Frequency Stability:

Selectivity:
Spurious Response:

Squeleh Sensitivity:
Sensitivity:
{20 dB Quieting)

;;,sﬁe‘c;ur-‘;&gf:_oms SUBJECT TO CHANGE WITHOUT NOTICE

30-50 MHz|l 450-512 MHz

1tod Tt04
7 kHz 6.5 kHz
+0,005% +0.001% from

-30° 1o +60° ¢

10° 10 60° C
-40 dB 60 dB
-40 dB -60 dB (-50 dB
for Imags)
TuVv 1TuVv
1uV 1uv

Copyright 1976 by Motorola, Inc.

Printed in U.S.A,
8/16/76 - DG

(25° C reference)
+0.0005% from
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INSTALLATION

1. CABLE ROUTING

Determine convenient locations for the
PACeRT vehicular repeater, the vehicular
charger or holder, and the antenna. The vehi-
cular repeater may be located in an out-of-the-

way place close to the mobile unit (within six feet).

The vehicular charger or holder mounts to the
dash on a trunnion bracket and the antenna is a
trunk lip mount type.

With the vehicular repeater, charger or
holder, and antenna in place (not mounted) in
their approximate positions, the cable should be
routed between them. Allow enough slack cable
to permit the plug to be easily connected or dis-
connected from the vehicular repeater, charger
or holder, and antenna.

1 (] SET UNIT UPRIGHT ON FIRM SUPPORTING
SURFACE.

] INSERT KEY AND TURN CLOCKWISE.
HANDLE WILL SPRING OPEN.

° SWING HANDLE OUT TO FULL OPEN
POSITION.

Figure 1. Bottom Plate Removal

2.  "“PACeRT" VEHICULAR REPEATER INSTALLATION

Choose a location for the vehicular repeater
where the mounting screws are not directly above
the gas tank, gas line, brake line, electrical cable,
or other vital parts if possible. If the unit must
be mounted over a gas tank, gas line, brake line,
or electrical cable, care must be takenthat the
mounting screws will not pierce nor interfere
with these parts. NEVER MOUNT ABOVE A
MUFFLER, CATALYTIC HEATER, OR OTHER
HEAT PRODUCING DEVICE.

Always make a preliminary check to see how
far the screws will extend below the vehicle floor.
If it appears that they may interfere with parts
mounted under the floor, thick spacers may be
used.

2 o HOLDING CASE AND BOTTOM PLATE
TOGETHER WITH LIGHT PRESSURE
AND SIMULTANEOUSLY PRESSING
DOWN ON MOUNTING HOLE BLISTER,

PULL UNIT UPBY HANDLE. PLATE
IS FREE TO FALL AWAY. .

AEPF-6885-0




In some vehicles, the bottom of the handle will
be pressed against the floor or floor cushioning
when the unit is securely mounted to the flooxr.
This will prevent opening the handle far enough MOUNTING ——&-

to release the unit from its mounting. If this is aonE BPOLTAE’QEM
the case, use thick spacers for mounting. /8" LOCKWASHER —
The unit should be mounted to a level surface . ,
to prevent the bottom plate from buckling. For % i,
uneven trunk or under-seat areas, a sheet of 9 HH ]
plywood may be used to mount the bottom plate. \MOUNTING
The raised shelf in some trunk compartments is zﬂg‘/'"e"f%gm\'(_'TH SURFACE
a good mounting location. Leave at least three ?
inches of clear space in front of the unit so that
the handle can be opened and the main assembly OR
can be removed from the bottom plate. ‘
When the final position has been determined,
remove the bottom plate from the unit as shown MOUNTING — "
in Figurel. Be sure to lift the unit straight upat #ngf‘\f{
least one inch before separating the plate to B,S’J;rOEM

avoid bending the guide pins.

1/4" LOCKWASHER /’“r’

fgmg

Place the plate in the desired position, and g~ %{ l

use it as a template to mark the location for %vZ%CHEEF;z

drilling the three mounting holes. Drill the holes PART Nom.’[ |

using a 3/16" drill. Mount the bottom plate, with 2 L Iy

or without thick spacers as desired;see Figure 2. DRILL HOLE WlTH/ \ggg;‘;égs
Once the bottom plate is mounted, replacethe A S/IE7DRILL

unit assembly onto the bottom plate following the AEPF-6886-0

procedure in Figure 3. For removing the unit,

reverse the procedure. Figure 2. Bottom Plate Installation Detail

3 e PUSH CABLE
PLUG FIRMLY
INTO PLACE.

1 ® SET OR SLIDE UNIT
ONTO BOTTOM
PLATE. WHEN
PROPERLY SEATED,
IT WILL SLIDE
FREELY.

2 (] PUSH UNIT BACK AS
FAR AS IT WILL GO.
EXTRA PRESSURE
WILL BE REQUIRED
AS UNIT ENGAGES
GUIDE PINS.

Figure 3. Unit Reassembly

4 o TURN KEY COUNTER-
CLOCKWISE TO VERTICAL
POSITION.

e CLOSE HANDLE. LISTEN
FOR LOCKING “CLICK.”

e TRY HANDLE TO BE
SURE IT IS LOCKED
AND UNIT IS LATCHED
INTO PLACE.

e REMOVE KEY.

AEPF - 6887 ~ A




3. ANTENNA INSTALLATION, TRUNK LIP TYPE

Refer to Figure 4 and install the trunk lip
mount antenna as follows:

a. Locate and insert two 10-32 UNF-3 x 3/8"
set screws into the bracket of the antenna
base.

b. Attach the antenna base to the rear lip of the
trunk lid and tighten the set screws.

NOTE

Mount the repeater antenna as far
from the mobile antenna as possible,
never less than three feet.

c. Uncoil the supplied antenna cable and attach
the pin plug connector to the antenna connector.

TRUNK
LID AT REAR
WINDSHIELD

¢ )
< "'\'-'
\\ REAR
\ WINDSHIELD

AEPF-6888-0

Figure 4. Antenna Installation

d. Connect the antenna cable uhf connector to
the "PACeRT'" vehicular repeater.

e. Cut the antenna to length in accordance with
the antenna cutting chart in Figure 5. for the
specific frequency of operation.

20 50.800
\ 0
N N 48.260
o)
o
E
wn \ w
E= \ Z CUTTING
18 45720 E
2 \ z DIMENSION
= 5] AS
z \ > SHOWN
E ‘ = RAPH
x GRA
% 17 N 43180 5
3 \ z
]
16 40640
{40
\
15 38.100
140 FREQUENCY 180 BEPF-6894-A
IN
MEGAHERTZ

Figure 5. Antenna Cutting Chart

f. Loosen the antenna clutch nut (topmost nut)
on the antenna base. Do not remove the nut (a
small sleeve inside could be lost).

g. Insert the cut-to-length antenna rod through
the clutch nut and clutch sleeve until it is firmly
seated in position in the antenna base. Tighten
the clutch nut.

4, CONTROL UNIT INSTALLATION

The PACeRT vehicular repeater control unit
may be a control unit/vehicular charger, a control
unit/holder, or a control unit only. Mounting
hardware is supplied with each unit for mounting
the control unit below the dashboard. Refer to
Figure 6 for the control unit/vehicular charger or
the control unit/holder mounting details. Refer to
Figure 7 for the control unit mounting details.




a. Using the control unit mounting bracket as a
template, drill the appropriate size holes in a
convenient place on the under side of the dash.

b. Mount the control unit mounting bracket to
the dash using the mounting hardware designated
in Figure 6 or 7 as applicable.

c. Mount the charger or holder to its bracket using
the four 1/4-20 bolts, lockwashers,and flat washers
provided. The flat washer MUST be placed
between the lockwasher and the bracket to ensure
proper locking action of the lockwasher. Do not
tighten the four bolts.

d. Rotate the charger or holder to a position
that provides about a 45-degree mounting angle.
This angle provides operational convenience for
the operator and physical security for the portable
radio under rough traveling conditions. Tighten
the four mounting bolts holding the charger to the
bracket.

e, Attach the cable from the repeater to the
rear of the control unit,

6. FINAL CABLE INSTALLATION

Refer to Figure 8 or 9 for the interfacing of the
cable assembly between the existing mobile radio
and control head and the PACeRT wvehicular
repeater and charger. Note the different
cable lengths of the cable assembly being added;
they will be used as a means of identification.
Perform the following procedure:

a, Disconnect the plug from the existing mobile
radio and connect it to the male plug as shown in
Figure 8 or Figure 9 for the specific mobile radio
used. In Figure 8, the plug is on a two-foot piece

of cable; in Figure 9, it is a feed-through connector.

b. On the same cable or feed-through connector,
connect the female plug to the existing mobile radio.

c. Locate the female plug on the end of the six-

foot section of cable, and connect it to the vehic-
ular repeater,

d. The charger or holder and antenna cables should
already be connected (see paragraphs 3.d., and4. 3.).

e. To minimize pinching or crushing of the
cables by boxes or equipment being set upon them,
dress the cables in an out-of-the-way place.

B T e e Ve
I . DASH
Il f;F ]

MOUNTING
BRACKET

FLAT WASHER
.266~.562-.040

Nl :
BOLT
1/4-20%1/2 _
/
LOCKWASHER
1/4

Figure 6. Vehicular Charger or Holder Installation Detail
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Figure 7. Control Unit Installation Detail
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“PACeRT” SYSTEM ALIGNMENT

1.  GENERAL

After the "PACeRT'" vehicular repeater has
been completely connected into the existing mobile
radio installation, several adjustments must be
made in the repeater. The REPEATER DEV ADJ
control and the MOBILE DEV ADJ control must
be set, Also, the MOBILE PL ADJ control (if
applicable) and the MOBILE SQ ADJ control must
be set, These controls, located on the "PACeRT"
main circuit board, must be-adjusted with the
actual mobile radio being used with the repeater
due to the variations between mobile radios.

The transmitter - receiver and the optional
monitor receiver circuit boards are aligned at
the factory and should not need realignment.
Realignment may be required if components are
replaced or have aged. If necessary, refer
to the specific alignment procedures for the
transmitter - receiver circuit board and the
monitor receiver circuit board.

The vehicular repeater can be aligned more
readily on the bench or it can be aligned in the

vehicle, The only adjustments that MUST be
made in the vehicle are the mobile squelch,
mobile deviation, repeater deviation, and the
mobile PL in the repeater.

NOTE
No adjustments are required to the

existing mobile radio.

2. "PACeRT” VEHICULAR REPEATER ALIGNMENT

a. Remove the vehicular repeater unit from its
base; reverse the procedure in Figure 3.

b. If the vehicular repeater is to be aligned in
the mobile unit, position the repeater so that the
circuit board adjustments are exposed and recon-
nect the cables. If the vehicular repeater is to
be aligned on the bench with a comparable mobile
setup, position the repeater so that the circuit
board adjustments are exposed and connect the
cables to the repeater. Refer to '"Alignment
Setup.'

c. Perform the following alignment procedure:

“PACRT” VEHICULAR REPEATER ALIGNMENT SETUP

FREQUENCY SIGNAL AuDIO
COUNTER GENERATOR OSCILLATOR
r_,, S e s S s e s s e e ==100000000000000000006000000000

MOBILE

|
|
|
|
| I __9 ANT. CONN.

000000 CO0CE00

>—=—i MOBILE ll

2000000

\L%

@
o
o
@
@
a

POWER SUPPLY
(43.8 vDC)

DEVIATION
MONITOR

"pac-RT"

ANT. CONN, <_=¢..
"PAC-RT" : OR
HaniCULAR o327 é_ DEVIATION

oL MONITOR
VEHICULAR DIGITAL"
CHARGER i VOLTMETER
AEPF-6877-0

“PAC*RT” VEHICULAR REPEATER ALIGNMENT PROCEDURE

NOTE: Steps 1-4 are not required for installation alignment, and should be performed only if components are replaced or have aged.

TEST METER
STEP EQUIPMENT POINT  [ADJUSTMENT PROCEDURE
1 DC Power Supply, Q327 R379 REGULATED VOLTAGE-~Connect the power supply positive terminal to pins 1
Digital Voltmeter | Collector and 9 of vehitular repeater jack 7301 and the power supply negative terminal to
pin80fJ30l. Adjust power supply voltage for 13.8 V. Connect the digital
voltmeter to Q327 collector.
Adjust REG VOLT ADJ R379 for 10.5 V on the digital voltmeter.
2 Deviation Monitor PACoRT R1l6 SINGLE-TONE DEVIATION -~ Transmit a single-tone burst by depressing and

Antenna then releasing the switch in the charger or holder pocket or supply regulated

Jack B+ to pin 15 of J301.
Adjust R116 on the transmitter-receiver circuit board for +5 kHz deviation at

the antenna jack.

3 Frequency Counter,| Q416 R450 VEHICULAR REPEATER SQUELCH == Apply a 0. 75 uV on-channel, high-band,
Signal Generator, | Collector unmodulated signal to the repeater antenna jack.,

Digital Voltmeter Adjust REPEATER SQ ADJ R450 until the collector of Q416 switches from
or VOM 0 V dc to regulated B+ (10,5 V).

4 Frequency Counter,| Ul1E-12 R512 PRIORITY CLOCK «- Ground test pojnts A (U9D-13) and E (U9B-6) on the

or Oscilloscope repeater circuit board.
Momentarily depress the mobile PTT switch or momentarily ground pin 20 of
J301.
Monitor the 300-500 msec clock at ULLE-12.
Adjust CLK ADJ R512 for a 500 msec period.
NOTE
If the preceding steps were performed on the bench, reinstall
the vehicular repeater in the mobile unit. Position it to
expose the circuit board adjustments. Connect the control
cable.
CAUTION §
Because of the "priority-interrupt," it is posaible that the
mobile radio can be "keyed" if the repeater receives a
properly PL encoded high-band signal. To prevent this
from happening and damaging the signal generator, it is
essential that PL reed E302 be removed anytime a signal
generator is directly connected to the mobile radio.
VEHICULAR REPEATER DEVIATION -- If the PACeRT repeater is equip-
ped with the mobile PL- option, set the channel selector on the control head

5 Frequency Counter, R303 to channel 1, and ground the collector of Q313, Remove PL reéed E302 topre-
Deviation Monitor, vent keying the mobile unit, and to protect the signal generator from damage.
Signal Generator, Apply a 1000 uV on-channel signal modulated with a 1 kHz tone at +3 kHz
Audio Oscillator, deviation to the mobile antenna jack.

Digital Voltmeter Adjust REPEATER DEV ADJ R303 to provide 3 kHz deviation on the high-band
channel. Remove signal generator from the mobile antenna jack.
DO NOT REINSTALL PL REED E302 UNTIL SPECIFICALLY INSTRUCTED.

6 Frequency Counter, R481 MOBILE DEVIATION ==~ Ground Q312 collector (Sl on relay Kl).

Deviation Monitor, Apply al000uV, on-channel, high-band signal modulated with a 1 kHz tone at
Signal Generator, +3 kHz deviation to the PAC®RT antenna jack.
Audio Generator Adjust MOBILE DEV ADJ R481 to provide &3 kHz deviation on the mobile
channel, R
Remove the ground from Q312 collector (Sl on relay Kl).

7 Frequency .Counter Q303 R305 MOBILE SQUELCH -- Apply a 20 dB quieting signal to the mobile antenna jack.
Signal Generator, Collector Adjust MOBILE SQ ADJ R305 until the PACeRT unit begins to transmit.
Digital Voltmeter Remove the signal and verify that the repeater stops transmitting.
or VOM Remove the ground from Q313 collector (grounded in step 5).

8 Frequency Counter, Q307 R304 MOBILE "PL'" SQUELCH =« Set channel selector to a PL position. Apply a
Signal Generator, Collector 10 dB quieting signal to the mobile antenna jack.

Deviation Monitor, Modulate the signal at the PL frequency at 0.5 kHz deviation.
Audio Oscillator, Adjust MOBILE PL ADJ R304 until the PACeRT unit begins to transmit.
Digital Voltmeter Remove the signal and verify that the repeater stops transmitting,
or VOM
9 Disconnect all test equipment, and reinstall PL reed E302. Reassemble the
vehicular repeater to its base plate.
EPF-6878-B
3. TRANSMITTER-RECEIVER ALIGNMENT necessary, remove the vehicular repeater unit

Alignment of the transmitter - receiver
circuit board is not mnecessary unless com-

ponents are replaced or have aged.

from its base (reverse the procedurein Figure 3)
and perform the following procedures in the
transmitter and receiver setup and alignment
If procedures.



RECEIVER ALIGNMENT SETUP

POWER SUPPLY [

(13.8 vDC)

[ oFF <9«
ON ) el
: ]
]

SIGNAL TO BASE OF M2, TP
GENERATOR 2PF  SECOND MIXER | XMTR-RCVR BOARD | . AC VOLTMETER
C(OCNR‘I'Y:ET‘[‘,ED ? ’ TO BE ALIGNED MI,M3,M%. M3 5 VOLTMETER
455 kHz) |
|
: TEST CABLE
NKN6228A
: STEPS 1813
|
I
FREQUENCY RF SIGNAL ANT. JACK
L  —
(,C,?';gg'?g) GENERATOR J303
J301

MAIN BOARD "PAC-RT"

i MONITOR-RECEIVER

L

PART OF "PAC-RT"

BOARD
(OPTIONAL)

AEPF-6879-A

TEST SET

RECEIVER ALIGNMENT PROCEDURE

TEST METER
STEP EQUIPMENT POINT ADJUSTMENT PROCEDURE
1 Test Cable Remove transmitter-receiver circuit board from main circuit board and chassis.
NKN6228A Connect test cable between P303 on transmitter-receiver circuit board and J303 on
main circuit board. If used, the monitor receiver circuit board must be in position
on the main circuit board.

2 AC Voltmeter, M2 Ti,T4 LOW I-F FREQUENCY -- Connect the 455 kHz signal generator to 2nd mixer base

Signal Generator | -40 dB (use a 2 pF isolation capacitor). Increase and maintain a signal level of about
(455 kHz crystal-| scale -40 dBm on meter point M2. Tune for peak. Peak T4, T1l, and repeak T4. Do
controlled) not repeat.
3 DC Multimeter, M5 TS LIMITER -- Adjust the signal generator output for an indication of -40 dBm on
Signal Generator | +3 V dc meter point M2. (If T5 has been completely misaligned, position T5 slug so that
(455 kHz crystal- | scale & it is 1/16" above the solder side of the board. Adjust T5 for maximum positive
controlled), AC -40 dB voltage (approximately 1.4 V dc) at M5.
Voltmeter scale

4 DC Multimeter, M4 T6 DISCRIMINATOR -- Adjust the signal generator output for an indication of -40dBm
Signal Generator | 0.3 V dc on meter point M2. If T6 has been completely misaligned, position T6 slug so
(455 kHz crystal- | scale & that it is 1/16' above the solder side of the board., Adjust T6 for discriminator
controlled), AC -40 dB zero (0 £.05 V). Adjust for the first zero at M4.
Voltmeter scale

5 Repeak T5 at M5 (step 4). Then rezero T6 at M4 (step 5).

6 TP1 L6, L14 HIGH I-F FILTER -- If the I-F filter has been completely misaligned or the
frequency is being changed, position the slugs so that they are 1/16'" above the
solder side of the board. With no signal input tune L6 & L14 for maximum audio
noise at TP1.

7 DC Multimeter M3 T2,L13 OSCILLATOR OUTPUT ~-- Tune T2 and L13 for a dip at M3,

10 V de
scale
8 DC Multimeter, M1 T2,L13,T3 INJECTION -~ Tune T3 for a peak at Ml. Retune T2, L13 and T3 for a peak at
. 002 uF Cap. 3V dc MIl. Short oscillator transistor base to ground with a . 002 uF capacitor. The
scale change in voltage at Ml should be greater than 0.1 V dc.
9 AC Voltmeter, M2 L2,L3,L4,L5 RF AMPLIFIER -- Connect the signal generator to the "PAC®RT' antenna jack,
Signal Generator | -30 dB Adjust signal generator output for -35 dBm at M2. Adjust signal generator
scale frequency for M4 reading within £.05 V de. Tune L2, L3, L4, and L5 for a peak at
M2. Keep the reading below -30 dBm by reducing generator output,
10 DC Multimeter M4 L7 RECEIVE FREQUENCY -~ Use the base station transmitter or a frequency stan-
0.3V dc dard as a signal source and adjust L7 for zero at M4 (£.05 V dc).
scale
11 AC Voltmeter, M2 L2, 1.3, 14, L5, RF AMP & HIGH I~F FILTER -- Retune L2,L3, L4, L5, T2,L13, T3, L6, L14, Tl
Signal Generator | -30 dB L6, L13,Ll4, and T4 in that order to ensure a peak at M2. Keep the reading below -30 dBm at
scale T1,T2,T3, T4 M2 and at zero £.05 V dc at M4.
12 AC Voltmeter, M2, M4 L6,L14 Check for .05 V dc discriminator zero at M4, then carefully peak 1.6 and L14 at
Signal Generator | -30 dB M2. Do not retune,
(Modulate with scale
1000 Hz Tone
+5kHz deviation)
13 Remove test cable. Reassemble transmitter-receiver circuit board onto main
circuit board. :
14 Repeat Step 9.
15 AC Voltmeter TP1 20 dB QUIETING SENSITIVITY -- Perform 20 dB quieting sensitivity measurement|

Signal Generator

as a check of alignment.

EPF-6880-0




TRANSMITTER ALIGNMENT SETUP

e 1101, MI02
SeVOLTNETER ) XMTR-RCVR BOARD
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DIGITAL FREQUENCY METER TEST
DEVIATION MOWITOR NmsszsBALE
i

ANT. JACK A
[waTTmeTER]- — CL_’,} J303 ‘

!_ OFF —I J301 .. "
| R MAIN BOARD PAC:RT

! ' onJ i .
POWER SUPPLY [~F—LAMMETER l { o]

(13.8 vDC) M el MONITOR - RECEIVER
L BOARD
PART OF TPAGRT" (OPTIONAL)
TEST SET AEPF-€881-A

TRANSMITTER ALIGNMENT PROCEDURE

TEST METER
STEP EQUIPMENT POINT ADJUSTMENT PROCEDURE
1 Adjust power supply voltage for 13.8 V Jdc.
2 Ground collector of Q309 and Q421.
3 OSCILLATOR ~- Y101 is preset to asaigned frequency at the factory. Do not
readjust unless the crystals are replaced or the setting was accidentally changed.
If it is necessary to readjust Y101,
(a) Complete steps 4 thru 6.
(b) Set up the frequency monitor for frequency measurement and adjust warp coil
Y101 to assigned frequency.
(¢} Complete step 7.
NOTE
If Y101 does not need to be adjusted, continue with steps 4 through 7.
4 DC Multimeter, Ml01 L101, 1,102 Tune L102 for maximum current (500 mA range). Tune L10l and L102 for
Ammeter maximum negative voltage on M101 (~1.2 V dec, typical).
5 DC Multimetexr, M102 1,103, L.105 Preset L103 to center of coil. Tune L105 for maximum current. Tune L101, L102,
Ammeter L101, L1022 L105, 1,103 in that order for minimum positive voltage on M102. Repeak once to
ensure dip (+0.05 V dec, typical). .
6 Ammeter, L106, 1.109, |Presetall coils flush with solder side of board.. Tune L106, 109, L110 in that
RF Wattmetex L110 order towards center of coil for maximum current until power can be read on
wattmeter; then repeak all coils above for maximum power (0. 25 watt minimum).
7 DEVIATION CHECK -- See Single-Tone Deviation adjustment in the "PACeRT
Vehicular Repeater Alignment Procedure'' for adjustment of R116,
EPF-6882-A
4.  MONITOR RECEIVER ALIGNMENT remove the vehicular repeater unit from its base;
(OPTIONAL CIRCUIT BOARD) reverse procedure in Figure 3, and perform the
following procedures found in the monitor receiver
Alignment of the monitor receiver circuit setup and alignment procedures for either the
boards is not necessary unless components are 30-50 MHz monitor receiver or the 450-512 MHz
replaced or have aged. If alignment is necessary, monitor receiver.




30-50 MHz MONITOR RECEIVER ALIGNMENT SETUP
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30-50 MHz MONITOR RECEIVER ALIGNMENT PROCEDURE

TEST METER
STEP EQUIPMENT POINT ADJUSTMENT PROCEDURE

1 Test Cable Remove monitor receiver circuit board from main circuit board and chassis.

NKN6228A Connect test cable between P302 on monitor receiver circuit board and J302 on
main circuit board. The transmitter-receiver circuit board must be in position
on the main circuit board.

2 Locate TP1l, TP2, TP3, TP4, and TP5 on the monitor receiver circuit board.

Ground TPl to activate the Fl oscillator. (1 P2 for F2, 1TP3 for F3, etc.)

3 AC Voltmeter, M2 T2,7T3 LOW I-F FREQUENCY -~ Connect the 455 kHz signal generator to 2nd mixer base
Signal Generator | -40 dB (use a 2 pF isolation capacitor). Increase and maintain a signal level of about
(455 kHz crystal- | scale -40 dBm on meter at point M2. Tune for peak. Peak T3, T2, and repeak T3. Do
controlled) not repeat.

4 DC Multimeter, M4 T4 LIMITER -- Adjust the signal generator output for an indication of -40 dBm on
Signal Generator | +3 V dc meter point M2. If T4 has been completely misaligned, position the slug so that
(455kHz crystal- | scale & it is 1/16'" above the solder side of the board. Adjust T4 for maximum positive
controlled), AC -40 dB voltage (approximately 2.2 V dc).

Voltmeter scale

5 DC Multimeter, M3 T5 DISCRIMINATOR -- Adjust the signal generator output for an indication of -40 dBm
Signal Generator | 0.3 V dc on meter point M2. If T5 has been completely misaligned, position the slug so
(455 kHz crystal- | scale & that it is 1/16" above the solder side of the board. Adjust T5 for discriminator
controlled), AC -40 dB zero {0 .05 V)., Adjust for the first zero.

Voltmeter scale
6 M3 L7,L8 HIGH I-F FILTER -- If the I-F filter has been completely misaligned or the
frequency is being changed, position the slugs so that they are 1/16" above the
solder side of the board. With no signal input tune L7 & L8 for maximum audio
noise at M3.

7 DC Multimeter, Ml T1 INJECTION -- Tune Tl for a peak at M1. Short oscillator transistor base to
. 002 uF Cap. 3V de ground with a . 002 uF capacitor. The change in voltage at Ml should be greater

scale than , 02 V dc.

8 AC Voltmeter, M2 L1, L2, L3 RF SELECTIVITY -- Adjust signal generator output for -35 dBm at M2. Adjust
Signal Generator | -30 dB signal generator frequency for M3 reading within £.05 V de. Tune L1, L2, and

scale L3 for a peak at M2. Keep the reading below ~30 dBm by reducing generator
output.

9 DC Multimeter M3 L4 (L9, L0, RECEIVE FREQUENCY -- Use the base station transmitter or a frequency stan-

0.3 Vdc| L1, & L16 dard as a signal source and adjust L4 for zero at M3 (£.05 V dc).
scale if used) MULTIPLE FREQUENCY MODELS -~ Remove ground from TPl and repeat steps
3 through 9 for each of the remaining points noted in step 2. . Adjust the appropriate
coil for each channel for zero reading at M3: F2-1.9, F3-L10, F4-L11, and F5-L16.
10 AC Voltmeter, M2 L1,L2,L3,Ti, | RF SELECTIVITY & HIGH I-F FILTER -- Ground TP1, TP2, TP3, TP4, or TPS5
Signal Generator | -30 dB 7,18, T2, T3 |thatis associated with the lowest frequency channel. Retune L1, L2,L3,T1, L7,
scale L8, T2, and T3 in that order to ensure a peak at M2. Keep the reading below
-30 dBm at M2 and at zero %£.05 V dec at M3.
11 Remove test cable. Reassemble monitor receiver circuit board onto main circuit
board.
12 AC Voltmeter, M2 L1,L2,L3 RF SELECTIVITY -- Adjust signal generator output for -35 dBm at M2. Adjust
Signal Generator | -30 dB signal generator frequency for M3 reading within £.05 V dc. Tune L1, L2, and
scale L3 for a peak at M2. Keepthe reading below -30 dBm by reducing generator
output.
13 AC Voltmeter, M5 20 dB QUIETING SENSITIVITY -- Perform 20 dB quieting sensitivity measurement
Signal Generator as a check of alignment (13. 75 uV maximum at the antenna input corresponds to
: 1 uV at the rf input to the monitor-receiver).
14 DC Multimeter, M7 R18 SQUELCH SETTING -- Set R18 fully counterclockwise. Set signal generator at
Signal Generator | 15V the level set in step 13. Slowly turn R18 clockwise until M7 just switches to
scale approximately 9.5 volts,

EPF-6884-A
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450-512 MHz MONITOR RECEIVER ALIGNMENT SETUP
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BEPF-7595-0

450-512 MHz MONITOR RECEIVER ALIGNMENT PROCEDURE

TEST METER .
STEP EQUIPMENT POINT ADJUSTMENT PROCEDURE

1 Test Cable Remove monitor receiver circuit board from main circuit board and chassis.
NKN6228A Connect test cable between P302 on monitor receiver circuit board and J302 on

main circuit board. The transmitter-receiver circuit board must be in position
on the main circuit board.

2 Locate TP1, TP2, TP3, and TP4 on the monitor receiver circuit board.

Ground TPl toactivate the 'l oscillator (1 P2 for F2, TP3 for F3, etc).

3 AC Voltmeter M2, T1, T2 LOW I-F FREQUENCY -- Connect the 455 kHz signal generator to 2nd mixer
Signal Generator| -40dB base (use a 2 pF isolation capacitor), Increase and maintain a signal level of
(455kHz crystal-| scale about -40 dBm on meter at point M2, Tune for peak. Peak T2, Tl, and repeak
controlled) T2. Do not repeat.

4 DC Multimeter, M5 T3 LIMITER -- Adjust the signal generator output for an indication of -40 dBm on
Signal Generator! +3Vdc meter point M2, If T3 has been completely misaligned, position the slug so that
(455 kHz crystal-| scale & it is 1/16'" above the solder side of the board. Adjust T3 for maximum positive
controlled), -40 dB voltage (approximately 2.2 V dc).

AC Voltmeter scale

5 DC Multimeter M4, T4 DISCRIMINATOR -~ Adjust the signal generator output for an indicationof -40 dBm
Signal Generator | 0.3Vdc on meter point M2. If T4 has been completely misaligned, position the slug
(455kHz crystal-|{ scale & so that it is 1/16'" above the solder side of the board. Adjust T4 for discriminator
controlled), -40 dB zero (0 .05 V). Adjust for the first zero.

AC Voltmeter scale
6 AC Voltmeter M4 L11, L12 HIGH I-F FILTER -- If the I-F filter has been completely misaligned or the
frequency is being changed, position the slugs so that they are 1/16'" above the
solder side of the board. With no signal input tune L11 & L12 for maximum
audio noise at M4,

7 DC Multimeter Ml L6 INJECTION -- Tune L6 for a dip at M1.

3 Vde
scale

8 AC Voltmeter, Mz, M8 FL1, (Z1, Z2,! RF SELECTIVITY -- Set signal generator at carrier frequency and inject into
Signal Genera- -30 dB Z3, Z4), L8, rf input. Adjust signal generator output level for -35 dBm reading at M2. Tune
tor scale & L9 preselector cavities Z1, Z2, Z3, and Z4 for a peak at M2. Tune

L8 and L9 one turn at a time for a dip at M8, Keep the‘reading below -30 dBm
by reducing generator output.

9 AC Voltmeter, M2, M4 L6, L4 RF SELECTIVITY -- With an on-channel signal, adjust signal generator output
DC Multimeter, -30 dB for -40 dBm at M2. Inject the signal at the rf input. Tune L6 for a peak reading

_ Signal Generator| scale at M4, Slowly tune L4 for a reading of £0.05 Vdc at M4, Retune Léagain.
10 AC Voltmeter, M2, M4 L3, L2, L1 RECEIVE FREQUENCY -- MULTIPLE FREQUENCY MODELS -- Remove
Signal Generator | -40 dBm ground from TPI and repeat step 9 for each of the remaining points noted in
scale step 2. Adjust the appropriate coil for each channel for zero reading at M4:
F2-13, F3-L2, and F4-L1,
11 AC Voltmeter, M2 FL1 (21,22, RF SELECTIVITY & HIGH I-F FILTER -- GROUND TP1l, Retune FLI (Z1, 22,
Signal Generator -30dB 73, & Z4),L6,| 23, & 24),L6,1.8,L9,L11,L12, T1, & T2 in that order to ensure a peak at M2,
scale 1.8, L.9,Ll11, Keep the reading below -30 dBm at M2 and at zero +0.5 V dc at M4.
Li2,T1, &T2
12 Remove test cable, Reassemble monitor receiver circuit board onto main
circuit board.
13 AC Voltmeter, M2 FL1 (21, Z2, RF SELECTIVITY -- Adjust signal generator output for -35 dBm at M2. Adjust
Signal Generator | -30dB 73, & Z4) signal generator frequency for M4 reading within %, 05 V de. Tune FL1 (Z1, Z2,
scale 73, & Z4) for a peak at M2. Keep the reading below -30 dBm by reducing genera-
tor output.
14 AC Voltmeter, Mé 20 dB QUIETING SENSITIVITY -- Perform 20 dB quieting sensitivity measurement
Signal Generator as a check of alignment (13,75 uV maximum at the antenna input corresponds to
1 uV at the rf input to the monitor-receiver).
15 DC Multimeter, M7 R56 "SQUELCH SETTING -- Set R56 fully counterclockwise. Set signal generator at
Signal Generator 15V the level set in step 14, Slowly turn R56 clockwise until M7 just switches to
scale approximately 9.5 volts.
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Monitor Parts List PLF-1085-B
REFERENCE MOTOROL A DESCRIPTION
SYMBOL PART MO,
CAPACITOR, Fixed: pF +10%;
50 V unless stated
[+ ] 2EB4511 813 |33 |320-40 MrEz)
or 2ZEB4S11B10 | LS {40-50 MEHz)
c2 2EB4S11B2E | 270 [30-40 MHz)
or 2EB4511B25 | 120 [40-50 MHz)
c3 2184511803 |1.5 20,25 pF
c4 2EB4511B12 |27 (30-40 M:Hz)
or 2184511809 | IS [£0-50 MHz)
€5 2§B4511 803 |1.5 0,25 pF
Ch ZLB4511812 |27 (30-40 MHzI
or 2LB4511B0% |15 [40-50 MHz)
c7 205529810 |40 255
[ ] 2EB2428BE2  [.01 uF -20+30%; 500 V
c2 2EB4511BOE | bDO; MTSD
clo 2182428862 [.01 uF -20 :230%; 500 V
cil 2182358G22 |8 20.25 pF
ciz 2EB4511B01 | 100; NTS0
ci3 2082428 BEZ  [.01 uF -20+30%; 500 ¥
ci4 28B2213E09 |.002 oF
15,18 2EB4511BOL | 100; N750
(=11} 2IB2213E09 [.002 uF
18 2184511 B24 | LOO [30-40 MHz)
or 2184511 B20 | 68 [40-50 MHz)
ciy 2082428862 |.01 uF -20:80%; 500V
cz0,21 2184511808 | 1OO; NT50
czz 2084008H03 |0, 15 oF -20+80%
cz3 0882905G05  [0. 15 aF
cz4 2184511800 | LDO; MTSO
czs 2382256J08 |22 uF - 10+50%; 40 W
czé 6BA2096J14 | LO0G; 250 W
cz7 0BA2O9ETOE | 1500; 250 VW
cze 2884511 BON | bOO; NTSO
c29 2IB4TEZHOE | 3.9 uF 220%; IS5 V
C30 2382256J08 |22 uF - L0+50%; 40 V
c31 2BB2213E08 | LOOC £5%: 100 V
c32 2184511801 | 1DO; NT50
c33 2EB3162HZ4 | 650 £5%
Cc34 0882505501 | .01 uF
C35 2382256707 | 4.7 uF -10:50%; 63 W
c3t 08B2905G1Z | 0,22 uF
c37 2884511886 |30
C38 0882905G12 | 0. 22 wF
c39 2184511 B0 || 1OO; NS0
c40 2082358G03 | 5. 620,25 pF
c4l ZUB4511BO1 || 100; NTS0
caz 2382256003 | 10 uF -10450%; 25V
c43 21B2372C07 | .05 uF -20+80%; 25 V'
C44 2100847065 | 500
c45 2884511823 |98
c4b 2184511826 | 150
c4? 2184511 B48 | 180
C4B- 2882372C07 |.05 uF -20480%: 25 V
c4 2184511833 | 1.3 #0.25 pF
c50 2182372007 | .05 uF -20+80%; 25 ¥
csl 0BB2IL3ITOE | 300 £5%; 63 W
cs2 2182372007 || .05 uF -20+80%; 25V
c53 2182877853 | 300
C54 208287TB54 | 500; M750
€55 0BBZ163T07 | 400 £5%; 63 W
CS5E Z182Z13E0S8 | 1ODO 25%; 100 W
Cs7 2182372007 || .05 uF -20+80%; 25 V
C58 2184511825 | 120
c59 2184511813 |33
CH 2383441 B27 | 1O uF 220%; 15V
CBl 2182213E08 | 1000 £5%; 100 V
fol+] 2383441829 || oF £20%; 20V
Cc83 23683441 B2 | 22 uF 220%; 15V
Che 20B4008H11 | .05 uF 220%; 25 W
CES 2182Z13E08 | 1000 £5%; 100 V
Ché 2082372007 | .05 uF -20+80%; 25 V
CcB7 2UB2Z13E0S | 1OOO £5%; 100 V
CbE 2182372007 | .05 uF -20+80%; 25 ¥
(o] 28B2187Bl4 | lo00; KOO WV
T 2082372007 || .05 uF -20480%; 25 V
cTl 2182213608 || 1000 £5%; 120 V
ciz 2282372C0T | .05 uF -20:80%; 25 W
cT3 2082428810 || 3300; 100 V
CT4 BBz E63JO0 | 2000 25%: 33 W
CcT5 2LB242BR36 | 2000; 200 V
CT6 08820096314 || 015 uF; 250 W
c77 2184511824 || 100
cT8 2323441828 || 22 uF 220%:; 15V
cT9 2884511824 | 100
CE0, 81,82 2E05529B10 | 40 £5%
C83 thrs 88 2082428852 | .01 uF -20480%; 500 V
C89, 90,91 2184511801 | 100: N7EO
C92,93,94 28823580622 | & £0.25 pF
C95.96,97 ZLBZISBCGOS  |5. 6
C98. 9%, 100 2LE4SIIBO1  [100; NTS0
CLO8 thru 105 2E82213E09 [, 002 wF
cl06 ZEB4SEEBOL | 100; W70
c1o7 2EB2428B62 |01 uF -20480%; 500V
clog 2E05529B10 40 +5%
c103 2182358603 |5. 6
clie 2E82358G22 |8 #0.25 pF
[ B | ZIBZ42BB6Z  |.01 uF -20480%: 500 W
cliz 2i84511 801 - [ 100; TS0
C113, 104 ZLBZZI3E0Y  |.002 mF
cl1s 0882096704 |.047 uF; 250 W
Cllé 2105529808 |30 (30-33 MHz)
or 2105529805 |20 £5% (#0-45 MHz)
cuT 2LB45LEBOYL  |100; NS0
IDDE: See Mote 1
CRI.2 4882139001 | Germanium
|BSTEGRATED CIRCUIT:
Ici SLE426TA0Y |Squelch Detector; type MAETOY

30-50 MHz MONITOR RECEIVER CIRCUIT BOARD DETAIL AND PARTS LIST

TPS TPI TP2 (a7 TP3 TP4 (a3
COIL, ‘RF: ::: ;amizﬁé i';-i L | TS 0105957 AGE m‘;ﬁm.:
L1,2,3 Z4BE2T3001 fhﬂdcd.!.f‘ijﬁg_ 12-1 14 tarns m gﬁ:;ﬁ:; .ﬁ e { :m.n i
Ls 2452044712 c:uomc—z, 15-1/4 barmis Riz 0600122297 | 100 X ctxe TEEZEECII0E
closewound A2 DE00 124504 | 18O K FRLFER: See tote Il
i: iﬁg;ﬁ; E;;H;hnk;ah E; gg::mal i: : Tl KXN&1Z6AA || 40.7-43.7 MHz
L7.8 2452827508 | Coded GREEM, 36-3/4 turns Z6 0E00EZ4ATI |10k | : :""‘mﬁi:: !:I"ﬁ_; ::
L9, 10,11 2482942512 | Coded ORANGE, 15-1/4 turas ,’;f, 23:;:::; ;: * | ¥z 5105898C02 || 10.7 MHz Ceramic
closewound e e patrere] T4 4883192C13 | Resonator, 450,73 kEHz
L2 thru 15 2282723807 |10 H choke 31 oeootz4sst |10 Y5, 6 4883152C22 | Resonator, 459.4 kHz
Li& 2482044712 Coded ORANGE, 15-1/4 turms 32 oeonizaasT | ook | X7 4883192CI3 || Resomator, 450.3 kHs
closemound R33 oeooi24a7s |o% L 4854305001 || 10, 245 MHx
or 4884224002 |11.155 MH=
PLUG: ;L:; ﬂﬂ:iﬁ;‘f ;;;; Y9 thra 12 KXNGIZEAA || 40, T-43.7 MHz
P302 2B82B46E02 | Canmector, F-pin R35 E00izeAes | 560 | or KXNEIZEAB |43.7-57.1 MHz
or KXNGIZBAC |[57.1-80.7 MHz
R3T DE001Z4A1T |47
; =t ﬁﬂmm————n:f” Hare L R38 ogo0iz4aTs |12 % NONREFERENCED ITEMS.
@ tomnseaies [wE. ome aobes ] SUALTALE |G 3361001 | CABLE, Conx
Q3 thru & 4800863570 | NP, type M25TD e ey arerall bty 2684800811 | SHIELD, Cofl; 30-40 MEHz
a7 4B00EEFHE2 | NPM, type M94E2 R42 amluug z:.. i [for L4, L9, L10, L11,LI1&)
Q8 4800867494 | NP, type M3494 Re3 0600124495 |82 & or 2684800803 |SHIELD, Coil; £0-50 MHz
9. 1 4B00EEFSTH NPM, type MI5TO R4ed, 45 BOO1Z4ARS LTk (for L4, 1.9.[..1!_.1.11.1-!“
ol 4B0DEEISTL | PHP, type M95TL b 47 Bigeriner | ihak 268480007 | SHIELD. Ceil: for L1.L2,L3,
Qiz 4800863570 | NPN, type MIST0 ik 3 L7,L8, kTl
Qi3 4800869571 | PNE. type MI57L B AL0AIANST: | LB E 7482686006 |SLEEVE, Ferrite; for L4, L3,
al4 4500863570 | NPN, type M3STO B8 L0 E AR LS LI0, L11, L16 {30-40 MHz
Qls, 16,17 4800343662 | NPN, type MYG6Z REL CE00124437 100k s ek
e shstra] [ 7682686009 |CORE, Ferrite: for LI, L2, kL3
RESIST ied: ; 1405525000 | PAD, Imsulater; for T2, T3,
W i SHIOTEAAYE " |38, 1483485400 | PAD, Insulator; for ¥1,¥8, ¥9,
RL 0600124473 J10 X R55 0500124449 |1 K Yo, Y11, Y12
B2 osonlz4asT  |s20 R56, 57 SEMaIz4AAl- |27k 0705121001 | BRACKET, Connector; for P302
B3 DEOG124AT 10k RSB DBE001Z4ALS 4.7k =
R4 oenotzeast J2z2k 59 OB0O1Z4A55 |1.Bk NOTES: I.  Forop , per . order epl digdes
BS 0600124405 |22 RbD, 61, 62 0800124447 |E20 and t tors by part only.
RE os001z4485 l33 Rb63 thra 66 000124473 |10k . When ordering crystal usits, up?d-fr :uriLu- Freguencyis],
BT DECO124A67 IS 6k R&T oB0O1ZEA4T | S20 crystal freq ¥is], and cry type - Proper
RS oco01zeast .z k oscillator frequency and crystal type will be found
By 0e001ZaAZS | 100 TRANSFORMER: stamped on crystal can.
R0 0&001z4BI2 350 T 2482827511 | Coded YELLOW; Pri: 5-1/4
Rl 0600122489 |47k turns, Sec: 2-1/4 tarns; includes
Ri1Z 0600124457 [2.2 & T682451 B04 CORE
W13 DEGRIZEATI 10k T2, 3 2482045507 455 kHz
RIS o0e1zeazs [ loo T4 0105957482 | A SSEMBLY, Includes:
Rl 0E00124B12 390 k coil Z4E4235HOZ,
BRIV oB00124489 [47 K shield ZE54800H11,
core THE2EHED0E 12
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SQUELCH
OQUTPUT

RCVR NMOTE somY RF RCVR NOTE RCVR NOTE 10.2 VDC
omy RF MR, INJECTION 750mVY RF ] 375mV RF v
4581z (1)
Fl R
@ 10, 7#dHz (f,) 2n0 ¢53 o cse \RIO Ton DISCRIMINATOR
ot FILTER XER : 32 £33 ’ 5 10.2 VDG —16 dBm
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SCHEMATIC AND CIRCUIT BOARD NOTES
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VOLTAGE READINGS ARE TAKEN WITH THE OSCILLATOR RUNNING. GEN|
CAPACITOR C116 IS 30 pF FOR 30-33 MHz RANGE AND 20 pF FOR 40-45 MHz 3.
RANGE. C116 IS OMITTED FOR ALL OTHER RANGES. 2
VOLTAGE VARIES WITH FREQUENCY AND DRIVE.

STAGE GAIN MEASUREMENT NOTES

ERAL

0dBm = 1 mW INTO 600 OHMS.
REFER TO APPLICABLE MONITOR-RECEIVER SCHEMATIC AND MONITOR-

SQUELCH IC1 PIN 12, +5.6 VOLTS DC WHEN THRESHOLD SIGNAL JUST
OPENS SQUELCH.
UNLESS OTHERWISE STATED:
RESISTOR VALUES ARE IN OHMS, k = 1000;
CAPACITOR VALUES EQUAL TO OR GREATER THAN ONE (1) ARE IN
PICOFARADS (pF) AND VALUES LESS THAN ONE (1) ARE IN MICROFARADS
{uF).
WHERE TWO COMPONENT VALUES ARE SHOWN, TOP VALUE IS FOR 30-40
MMz RANGE AND BOTTOM VALUE IS FOR 40-50 MHz RANGE.
DC VOLTAGES ARE MEASURED FROM POINT INDICATED TO CHASSIS
GROUND USING MOTOROLA DC MULTIMETER OR EQUIVALENT.
WHERE TWO VOLTAGE VALUES ARE SHOWN, I.E. 2V

eV’
TOP VALUE 1S FOR SQUELCHED OPERATIONAL MODE
AND BOTTOM VALUE IS FOR UNSQUELCHED MODE.
FREQUENCY LEGEND:

fe = CARRIER FREQUENCY (30-50 MHz)

f1 = 18T OSCILLATOR CRYSTAL FREQUENCY (40.7-60.7 MHz)

fiz2 = 2ND OSCILLATOR CRYSTAL FREQUENCY {10.245-11.155 MHz)
(SEE CRYSTAL FREQUENCY TABLE)

f§ = HIGH INTERMEDIATE FREQUENCY (10.7 MHz)

fg = LOWINTERMEDIATE FREQUENCY (455 kHz)

fo = fyj - 10.7 Mz

1 = fyp+fy (FORf,p = 10.246 MHz)

f1 = %W2.7, (FORf,p = 11.155 MHz)

EPF-6874-0

RECEIVER GAIN MEASUREMENTS SECTION IN INSTRUCTION MANUAL
FOR RECOMMENDED TEST EQUIPMENT AND ADDITIONAL INFORMATION.
3. MAKE THE FOLLOWING MEASUREMENTS:

CONNECT RF SIGNAL GENERATOR TO RF INPUT AND LEAVE
CONNECTED FOR ALL RECEIVER MEASUREMENTS.

SET RF SIGNAL GERERATOR LEVEL TO 10 mV FOR THIS
READING.

READING WITH ONE OSCILLATOR RUNNING. GROUND TP1,
TP2, TP3, TP4, OR TP5 AS APPLICABLE.

SHORT Q3 (BUFFER AMPL) COLLECTOR TO GRQUND WITH
A 0.002 wF CAPACITOR. THE CHANGE IN VOLTAGE AT
SHOULD BE GREATER THAN 0.02 V DC.

SET RF SIGNAL GENERATOR LEVEL TO 1.0 mV FOR THESE
READINGS.

SET RF SIGNAL GENERATOR LEVEL TO 3.0 uV FOR THIS READ
ING {USE AC VOLTMETER FOR MEASUREMENT).

SET AF SIGNAL GENERATOR LEVEL TO MINIMUM AND
thvu FREQUENCY OFF CHANNEL. FOR SOME OF THESE TEST POINTS
THERE IS AN ADDITIONAL REQUIREMENT GIVEN BELOW.

hru ADJUST SQUELCH CONTROL FOR FULL SQUELCH.

SET RF SIGNAL GENERATOR LEVEL TO 1.0 mV AND MODULATE
WITH 1 kHz TONE AT 3.3 kHz DEVIATION.

EPF-6973-A

63E81010C03~-A
EEPF-6870-A

CRYSTAL FREQUENCY TABLE

1ST OSCILLATOR 2ND OSCILLATOR
CARRIER FREQUENCY | CRYSTAL FREQUENCY FREQUENCY
(i) () (2!
30.000 - 30.760 MHz 40.700 - 41.460 MHz 11.155 MHz
30.761 - 34.440 Mz 41.461 - 45.140 itz 10.245 Mtz
34.441 - 37.260 MHz 45,141 - 47.960 MHz 11.155 MRz
37.261 - 39.7690 Mz 47.961 - 50.460 Mz 10.245 Mz
39.761 - 41.000 MRz 5§0.461 - 51.700 MMz 11.155 MHz
41.001 - 45.600 MHz 51.701 - 56.300 #1Hz 10.245 Mz
45.601 - 48.320 MHz 56.301 - 59.020 MHz 11.185 Miz
48.321 - 50.000 MHz 59.021 - 60.700 MiHz 10.245 MMz
EPF-6974-C

30-50 MHz MONITOR RECEIVER
SCHEMATIC DIAGRAM
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8 WHERE TWO VOLTAGE VALUES ARE SHOWN, LE. 2V
sV
TOP VALUE 15 FOR SQUELCHED OPERATIONAL MODE
AND BOTTOM VALUE 1S FOR UNSQUELCHED MODE.
9. FREQUENCY LEGEND:

fe = CARRIER FREQUENCY (30-50 MHz)

f,9 = 1ST OSCILLATOR CRYSTAL FREQUENCY (40.7-60.7 MHz)

fu2 = 2ND OSCILLATOR CRYSTAL FREQUENCY (10.245-11.155 MHz)
(SEE CRYSTAL FREQUENCY TABLE)

iy = HIGH INTERMEDIATE FREQUENCY (10.7 MHz)

fg = LOWINTERMED!ATE FREQUENCY (455 icHz)

fe = fxq - 10.7 MHz

] = fyp+ip (FORfp = 10.245 MHz)

1 x2-1p (FOR f,p = 11.155 MHz)

EPF-6874-0

READINGS.
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©@

thry

®
®®

hruif

®

SHORT Q3 (BUFFER AMPL) COLLECTOR TO GROUND WITH
A 0.002 uF CAPACITOR. THE CHANGE N VOLTAGE AT
SHOULD BE GREATER THAN 0.02 v DC.

SET RF SIGNAL GENERATOR LEVEL TO 1.0 mV FOR THESE
SET RF SIGNAL GENERATOR LEVEL TO 3.0 vV FOR THIS READ
ING (USE AC VOLTMETER FOR MEASUREMENT).

SET RF SIGNAL GENERATOR LEVEL TO MINIMUM AND
FREQUENCY OFF CHANNEL. FOR SOME OF THESE TEST POINTS
THERE 1S AN ADDITIONAL REQUIREMENT GIVEN BELOW.
ADJUST SQUELCH CONTROL FOR FULL SQUELCH.

SET AF SIGNAL GENERATOR LEVEL YO 1.0 mV AND MODULATE
WITH 1 kidz TONE AT 3.3 kHz DEVIATION.

EPF-6373-A
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Acaq NREGIBIA 450-470 MHz 4
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NREG183A 480-512 MHz 4

NRE6191A 450 - 470 MHz 2

NRE6192A 470 -480 MHz 2

NRESIS3A 480~ 512 MHz 2
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STAGE GAIN MEASUREMENT NOTES
GENERAL

1. 0dBm =1 mW INTC 600 OHMS.

2. REFER TO APPLICABLE MONITOR-RECEIVER SCHEMATIC AND MONITOR-
RECEIVER GAIN MEASUREMENTS SECTION 1N INSTRUCTION MANUAL
FOR RECOMMENDED TEST EQUIPMENT AND ADDITIONAL INFORMATION.

3. MAKE THE FOLLOWING MEASUREMENTS:

)

CONNECT RF SIGNAL GENERATOR TO RF INPUT AND LEAVE

CONNECTED FOR ALL RECEIVER MEASUREMENTS.

SET RF SIGNAL GENERATOR LEVEL TO 10 mV FOR THIS

READING.

READING WITH ONE OSCILLATOR RUNNING. GROUND TP1,

TP2, TP3,OR TP4 AS APPLICABLE.

SET RF SIGNAL GENERATOR LEVEL TO 1.0 mV FOR THESE

READINGS.

SET RF SIGNAL GENERATOR LEVEL TO 3.0 uVY FOR THIS READ-

ING (USE AC VOLTMETER FOR MEASUREMENT}.

FREQUENCY OFF CHANNEL., FOR SOME OF THESE TEST POINTS

. . SET RF SIGNAL GENERATOR LEVEL TO MINIMURM AND

THERE IS AN ADDITIONAL REQUIREMENT GIVEN BELOW.

CRYSTAL FREQUENCY TABLE

CARRIER FREQUENCY

(Fxg)

1st OSCILLATOR

CRYSTAL FREQUENCY

{Fxq)

(fx 5)

2nd OSCILLATOR
CRYSTAL FREQUENCY

450.000 - 456.000 MHz
456,001 - 458.000 MHz
458.001 - 470.000 MHz
470.0017 - 484.000 Mtz
484.001 - 503.000 MHz
509.001 - 512.000 Mtz

48.0111 - 48.6777 Mtz
48.6778 - 48.9000 MHz
48.9001 - 50.2333 MHz
50.2334 - 51.78388 MHz
51.7889 - 54.5666 MMz
54.5657 - 54.8000 MRz

18.355 MHz
17.445 Mtz
18.355 MKz
17.445 Mtz
18.385 Mz
17.445 RiHz

hru@ ADJUST SQUELCH CONTROL FOR FULL SQUELCH.

SET RF SIGNAL GENERATOR LEVEL TO 1.0 mV AND MODULATE

WITH 1 kilz TONE AT 3.3 kHz DEVIATION.

EPF-7598-0
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450-812 MHz MONITOR RECEIVER
SCHEMATIC DIAGRAM
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fe =

T4
f -

CARRIER FREQUENCY (450.512 iHz)
ST OSCILLATOR CRYSTAL FREQUENCY (48.01-54.90 MHz)

x2 = 2ND OSCILLATOR CRYSTAL FREQUENCY (17.445-18.355 ViHz)
(SEE CRYSTAL FREQUENCY TABLE)

fp= HIGH INTERMEDIATE FREQUENCY (17.9 MHz)

fy = LOW INTERMEDIATE FREQUENCY {455 KHz)

fe = 9,1 +17.9 MHz

13 = T2 * T2 (FOR f,5 = 17.445 MMz}

£ = fy2 - f2 (FOR §,5 = 18.356 MHa)

EPF-7597-0

@

SET RF SIGNAL GENERATOR LEVEL TO 3.0 uV FOR THIS READ-
ING {USE AC VOLTMETER FOR MEASUREMENT).

SET RF SIGNAL GENERATOR LEVEL TO MINIMUM AND
FREQUENCY OFF CHANNEL. FOR SOME OF THESE TEST POINTS
THERE IS AN ADDITIONAL REQUIREMENT GIVEN BELOW.

ADJUST SQUELCH CONTROL FOR FULL SQUELCH.

SET RF SIGNAL GENERATOR LEVEL TO 1.0 mV AND MODULATE
WITH 1 kid2 TONE AT 3.3 kHz DEVIATION,

EPF-7698-0
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10.2 voc J_— I L + o773 PN Res | ces L ces g2r L c70 mas | c73 s
c7 1 7 L—— 'l ‘ . R38
kS 002 f3%?(csé) 8(8) J_csq cs5 ce3  gR23 o2 s 1090 100k |§000 foo fogo T4
P302-9 C[) o T £15(C,0) f I.ooz T30 I_os 100k RCVR NOTE o.6v L2y 5 o0 / R 43,
Fa ey 1! Rz L 1 i 10.2 vDC —az dBm i) M2 R LS Lad e
GO oSk oS54 22k (F3) a3 10k RF N T a9 VA 537, ot
002 T 0027 002 TEL T 1 ce o J1sT —K 3RD +2 dBm
<+ Ci2 J TRIPLER  fO.2V 10.2 VDC T3 455kl e AL NOISE
Y2 L2 = .002 Mo494 1 . R32 AMPL 2ND AMPL ]
il } . J_ 27% M9B70 6V | acspHa| 0.6V 19570 -
= Rl T cit o7y Ny | c56 Lcs? RCVYR NOTE R AMPL [
z [
i 13(3)1 xe.2vi | i I“O 05 -6l dBm [RI2 T Tk MosTI !
L RT2 (re)_40mv RF i : NOISE o7l 1R37
82k + L x2 220F 05 510k oo
10.2 VDC —> LA I 1: ;[_\ f
c13 10.2 =
K50(8) 7 Stk , voe =17 ¢
30(c.0) 15(c D) ! Sk a8 NOH
: 2ND i\
OSCILLATOR R31 1
I____ N M9570 2.7« 55V
_[_css l A\ Nois
(F2) 04 3] _RCVR NOTE sy Tos  Lres cet
{ST.0SC - * F L 12k I u
TRIPLER 10 2v 400 mv R r1v s &
M9494 ’ e 10 = i
x8.7v  \x -43 dBm —-14 dBm
x8.2v o.5v <059 gR28 L NOISE NOISE
: 0.5V RF | 100 1%
RT3
, o B2 10°(3) | 150mvRF | | 125 mvRF
10.2 VDG Ips 1 i
o R30 dceo [
TE2 w2 555 ,\so(éag) oo 8 1.5k e J_ l
.
, &30 2.2k = L1510} TRIPLER cat a3 MODEL TABLE cos e oo
7 ; ; C36 1.5(8) 4(ﬂ P = = ’
RIl MODEL | SUFFIX | FREQUENGY | CHANNELS
czel cas L coa . 29 F1) a5 8.2(8) M D6 v g L & ¢
ooz’l‘ 002 002 ™ k (,ST) gsc_- * 103(53) i¢ —= 1 cao A PO NREGIS1A 450-470 MHz 4 = = e
= T 028 T TRIPLER 10.2v _Lc37 Ri18 L7 L8 IS‘“B)T Ls ]\15(8) NRE6182A 470-480 MHz 4 w2
14,002 #9494 =t Le 20(8) 2.2k 0.29 i L
l——m 3 - & I S NREGI83A 480-512 MHz 4 +
RI3 cert *e";e P - = = sut 39 caz NREGISIA 450 - 470 MHz 2 2 ~
] '3(8)1 & ’ s Ri7 IT‘S‘B’ I ® NREG192A 470- 480 MHz 2 10.6V
- ey fT4 o Sor - = NRE6I93A 480-512 MHz 2
10.2 VOC - - ’ SQUE#(C#
c29 : 1ci
Pt Acar ALEER, L €30 RIS P302 DETAIL St Roe Q15 RS6
ris  |092 “I'soico) §§§?’D) 2.2k —L c38 TRANSISTOR DETAILS {WIRING SIDE) 0.29uH¢ 390k SQUELCH 10k
P302-6 pon * 4 . ’I 30 (BOTTOM VIEW) 1.2y <
" Lol RIS e - £6C BEC : srvse Sa  f
C34_L €33 c32 L ok . . E c 10.6v 6.4V
0027F 662 T 0027 C) W, Y, o7 L6.ev UNSQ UNSQ (r
L ! 4 GND 30
10.5voC M9570 M9662 M9T73
2 = SEE NOTE ( P302-5 R3696 M9571
- M9494 C99 CIOO C101
10.5V REG B+ 10,2vDC FREQUENCY BANDS 4.7uF oaz
cns cuo cm SIGNAL LEGEND B= 450-470
oo 2 | 2000 = 450- L ,__ ;_
'°UF SIGNAL FLOW C= 470~480
e — «— INJECTION SIGNAL D 480-512
=17 dBm
NOISE
1. VOLTAGE READINGS ARE TAKEN WITH THE OSCILLATOR RUNNING. GENERAL
2. SQUELCH IC1 PIN 12, +5.6 VOLTS DC WHEN THRESHOLD SIGNAL JUST & 0dBm = 1 W INTO 600 OHMS 15t OSCILLATOR 2nd OSCILLATOR
OPENS SQUELCH. o 2. REFER TO APPLICABLE MONITOR-RECEIVER SCHEMATIC AND MONITOR- CARR'E(? FF;EQUENCV CRYSTAfL FREQUENCY | CRYSTAL FREQUENCY
3. :2;‘;% gvfrnﬁl:izﬁxoﬁms = 1000 RECEIVER GAIN MEASUREMENTS SECTION IN INSTRUCTION MANUAL, *e i g {x )
. k= 1000; FOR RECOMMENDED TEST EQUIPMENT AND ADDITIONAL INFORMATION.
CAPACITOR VALUES EQUAL TO OR GREATER THAN ONE (1) ARE IN 3. MAKE THE FOLLOWING MEASUREMENTS: 450,000 - 455.000 MHz | 48.0111-48.6777 MHz 18,356 Mz
3 \’:v'g(EJFFaQ?wi\)%ss(%)A‘?uNgnveAcherschr::rS\rrT P\jﬁ!:SEN fsg»’aé\:,ﬁ |;\|B§w‘|§ ':g;ARADS - £ SIG OR TO RF INPUT AND LEAVE 496007 455,000 NiHz 46.6778 - 48.9000 MHe 17.445 Witz
3 ’ CONNECT RF SIGNAL GENERATOR TO RF INPU
450 - 470 MHz RANGE, (C) IS FOR 470 - 480 MHz RANGE, AND (D} 1S FOR CONNECTED FOR ALL RECEIVER MEASUREMENTS. 458.001-470.000MHz | 48.9001 - £0.2333 MHz 18.355 MHz
480 - 512 MHz RANGE. SET RF SIGNAL GENERATOR LEVEL T0 10 my FOR THIS 470.001-484.000 MHz | 50.2334 -51.7888 MHz 17.445 Mz
m
5. DCVOLTAGES ARE MEASURED FROM POINT INDICATED TO CHASSIS A 484.001-509.000 MMz | 51.7889 - 54.5666 MMz 18,355 MMz
GROUND USING MOTOROLA DC MULTIMETER OR EQUIVALENT. - 509,001 . 512,060 Vi 54,5657 . 54.9000 Nt 47445 1
6. WHERE TWO VOLTAGE VALUES ARE SHOWN, LE. 2y, @ READING WITH ONE OSCILLATOR RUNNING. GROUND TP1, i 2 SRR o ¢ ’ i
6V TP2, TP3,OR TP4 AS APPLICABLE. EPF-7599.0
TOP VALUE 1S FOR SQUELCHED OPERATIONAL MODE
AND BOTTOM VALUE IS FOR UNSQUELCHED MODE. SET RF SIGNAL GENERATOR LEVEL TO 1.0 mV FOR THESE
7. FREQUENCY LEGEND: READINGS.

450-812 MiHz MONITOR RECEIVER
SCHEMATIC DIAGRAM
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Receiver Kits:

NBESIBEA 450-470 MHz 4-Freq. (B)
NREGIBZA 470-480 MHz 4-Freqg. [C)
HREGIBIA 480-512 MHz 4-Freqg. (DY
NREBIFIA 450-470 MHz 2-Freq, {B)
MREGI92A 470-480 MHz 2-Freq. {C)

NAEGIFIA 480-512 MHz 2-Freq, (D) PLF-1169-0
REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART MO.
CAPACITOR, Fixed: pF £10%
75 V; NI50 unless stated

cl ZRAZISBGSS 30; NTS0
cz 2182213E21 |. 002 oF -Z0+100%
c3 2184511B41 [ 13; 50 v (B}
C4 2182213E21 002 aF -Z0+100%
cs 21828T7B03 | 50: NT50 [B)

or 21323586925 30; WN750 {C, D)
ck Z1B2ZBTTB39  |18: N750 (B}

or 2100859203 |15 £5%; N750 {C, )
C7 thra 10 2182213621 |, 002 uF -204100%
c11 2184511841 [13; 50 V (B}
ciz 2182213621 |, 002 oF -204100%
c13 2182877B03  |50; NT50 (B)

or ZEB235BGSS | 30; NTS0 (C, DY
cla Z1B2BTTB39 | 18; M50 (B}

or 2I00B59203 |15 £5%; N750 {C, D}
€15 thra 18 ZIB2ZI3E21 |, 002 uF -205100%
cig 2184511841 [13; 50 Vv [B)
c20 Z182213E21 |. 002 uF -20:100%
(=3} ZLBZBTTBO3 | 500 NT50 (B}

or 2182358G95 | 30; W7sh o, oy
czz 2182877839 |1 wTs0 (B)

or 2100859203 IS5 #5%; N750 (C, D)
C23 thra 26 2182213E21 |.002 oF -20+100%
c27 2184510841 |13; s0 v iEy
c28 21g2213E21 |.002 oF -zo+100%
c29 2182877803 |50: NT50 (B)

or 2182358G95 | 30; NT50 {C, D)
c3n 2182877B39 |18 NS0 (B}

or ZLODB39203 |15 £5%; NY50 (C. D}
(=1} 2LB2ZIZENS  |. 002 uF 25%
©32, 33,34 2182213621 |. 002 uF -202100%
C35 2IB4S1IB85 |10 20,25 pF; 50 V (B)
C36 2184511 B0OT [8.2 21 pF; 50 V [B)
c37 2lo0s6ia32 20 (@)
C38 2182358G96 |30
c39 2100861428 [& (B}
c40 218451180 |5, 1 20,5 pF; 50 V; NPO (B}
cal 2182450827 | 1.5; 500 V {B)
caz ZIB4511BT0 |3 20,25 pF: 50 V; NPO (B}
ca3 ZI00B6142T |4 20,5 pF (B)
Ca4 2100861462 |15 (B}
c4as ZL00B51603  |3.3 0. 25 pF; NPO (B)
ca6 2100861427 |4 0.5 pF {B) et g i
CA4T 2182338G9% |30 :
cas ZIB3SOHEDE [410 25%; 250 V; ¥5D m m .%: glégjggg:g
c49 21B4511B17 |36 50W
csi 2183162HI3  [630; 100 Vi NPO
cs2 2184511822 |75; 50 clto 21B2213E0%  |2000 100 V; ¥5D
53 Z182372C07 |, 05 uF -20480%; 25 W; Y50 cl 2382256003 |10 ur?m 25w RESISTOR, Fixed: o 5% 14 W B °m"“$ i;} ,: *TEMPERATURE
C54 21B2ZI3EZ1  [. 002 oF -20#100% cliz 2182358G95 [ 30: N750 cnless stated R S aizarar | agis CHARACTERISTIC CHART
55, 56 2182358096 |30 Cl13 2182213E21  |.002 oF -20+100% i oeonl24a49 |k e 3:2:2153 2Tk
C57,58 2182372007 |. 05 oF -20+80%; 25 ¥; Y50 s stoniz4a0s |82k REZ ol L Eobs AT N P
C59 21B2358G93 1oo; N7T50 DIODE: See Note 1 A3, 4 oBODE24AST 2.2 k B63 0600128479 | 18k RANGE OVER TEMPERATURE RANGE
Ca Z100861433 |36 GRL, 2 4882139G01 | Germanivm RS oeonize sy |1k —s e LR e
Cchl 2383441827 |10 oF £20%; 15 V "G 0E00124895 |82k "52 Gepaistars | 3¢ G5 = LI0%C 1o s855C Suffix & - 21.0% | Suffix P = +10.0%
céz ZIB4S11B33  [1.3 #0.25 pF; 50 V; NPO FILTER: See Note 2 R7.B 06O124AST | 2.2k oo T 5 WS = _35°Clo $010°C | Suffix B = £1.5% | Suffix B = 15,0%
€63, b4 2182372007 |.05 uF -20480%; 25 ¥; Y5U FLE 0105951C98  |Helical, Preselectar; inclades Rg 0600124489 |1k 4 obomizaass | 18k X5 = -35'Cto +85'C | Suffix C = #2.2% | SuffixS = 22.0%
Ch5 0BBZI6ITOE 300 £5%; 63 W TUNING SCREW Rl0 0600124495 B2k ¥5 = -30°C to £85°C Suffix O = 23, 3% Suffix T = #22-33%
GEh EEMGLIDZE {505 0N 0305701 BOL (B, C} R1L.12 QE00124A5T | 2.2 K THERMISTOR: Z5 = +10°Cta +B5°C | SuffixE = #4,7% | Suffix © = +22-56%
C67 Z184511B4% 220; 50 Vi N750 or 0105352001 |Helical, Preselector; includes R13 0500124449 |1 k RTI theu 4 oeszTeeanl | To - x10% Suffix F = 27, 5% Suffix ¥V = £22-82%
cég 0BE2L63T0T  [€00 25%; 63 ¥V TUNING SCREW Al4 0600124495 |82k
Cea, 70 ZI1SZZ13E0E 1000 25%: 100 V; ¥5D 0305701 BOE (D) R15. 16 0600124457 | 2.2 k TRANSFORMER: EPF-5275-0
CT1 ZIB4008H1I3  |.05 220%; 25 V; YSR FL2 4805712801 | 17.9 MH= 17 0500124487 |39k TL2 2482045707 | 455 kHz
ciz 232I441BIE  |2E aF £20%; 15 V FLA 4B83192C22 |Series Resomant Freq. 459.4 kHzf R18B thra 21 0600124457 | 2.2 k T3 2484235H02 | Coil, Coded: CLEAR, pri:
C73 ZIB2ZIZE0E 1000 £5%; 100 V; ¥5D FLS 4853192C13 |Series Resomant Freq. 450. 3kHz| R2Z 0600124473 | 10k b turns, sec, 1 170 taiis
C74 ZIBM41B2Z9 |1 uF 220%; 20 V FL& 4883192G22 [Series Resomant Freq. 459, 4kHs= R23 0600124497 | 108 k T4 2484235H0I | Goil, Coded: GRN, pri: 48
c75 ZIB400BEID3 [0, 15 uF -20+80%; 200 V FL7 2883192C13  |Series Resonant Freq. 450, 3kHz R24 0600124473 | 10k Furits e A BT
c76 Z182372C07  {, 05 220%; 25 V; YSR 25 obool24449 |1k
cr7 Z383441B28 (22 uF 2£20%; 15V INTEGRATED CIRCULT: RZb 0600124481 |22k CRYSTAL: See Mote 2
CT8 ZEB2ZE3ENE  [1000 £5%; 100 V; ¥5D icl 5184267409 [Squeich Detector R27 0600T24A43 | 56 ¥1 thra 4 KXMNB054A | 48.001 - 34.900 MHz
cre ZIB2372C0T |, 05 220%; 25 V; YSR R28 DEND124 AT S 12k ¥5 KXMOL16AA | 2nd Oscillator Crystal;
cao 21B215TBI4 | 1000; 100 W COIL, BF: unless stated R29 0600124469 | 6.8k 17,445 MHz or 18, 355 MH=;
(=1} Z1B2372COT |, 05 220%; 25 V; YSR L1 thra 4 2482827710 | Coded: BRN, 9-3/4 turns: R30 0B0D124A53 [ L5k TNER
caz 2182ZI3EDS [ 1007 £5%; 100 V; ¥5D includes: 7682451802 CORE R31 0600124459 [2.7%
c83 21B2ITZCOT .05 =20%; 25 V; YS5R L5 2482723H01 | 1.2 uH choke R3z2 0600124A83 |27k NONREFERENCED ITEMS
cB4 2182428810 |[. 0033 wF; 100 V; X5H Lk 2405636802 | Coded: RED, 5-3/4 turms, R33 peo0rz4A95 | B2k
cB5 OB8Z163T0Y 2000 £5%; 33 V 2-1/4 tap; inclodes: R34,35 DBODEZ4ARS | 4.7k 0105953C99 | ASSEMBLY, Bracket &
cas 2182428836 |.002 oF; 200 V; ¥SR 7682451 BO4 CORE R3E 0600024497 | 100 % Connector; includes:
Cc87 0BB2096FI4 . 015 uF; 250 V L7 2482723H20 | 0. 29 uH choke R3IT 0600EZ4ATI |10k CONMECTOR (P302) 288284602
cag 2182428B62 | 01 uF -20480%; 200 V: X5U% LB 24B423THOZ  |2-1/4 torns, 20 AWG wire R3E 060024457 | 100k BRACKET 0705121 D01
By 2182358G96 130 L Z4B423ITHOL | 4-1/4 turns, £20 AWG wire R39 0b00E24A55 | 1.8k SCREW 0300136772
co0 0882096504 [, 047 oF; 250 V Lio 2482723H02 |.039 uH choke R40 0600124 ABS | 4.7k 0300001926 | SCREW
cal 2182158G96 |30 L1l )2 2405262806 | Coded: YEL, 22-1/2 tarams, R4l DEOOLZ4AST || 100 K 1405525001 | INSULATOR, Pad; for T1&k T2
cez 0B82H05C05 1. 15 uF; 50V includes: 7605374802 CORE R42 0600L2ZEABS | 4.7k 1405798801 | INSULATOR, Pad; for Q1
€93, 94 2182358G96 |30 L13 2482723H20 | 0.29 uH choke R43 0E00LZL A4D 1k 2HOSES4BOL SHIELD, for Q1
c95 BSIZSE{DB 2z aF -10 +50%; 40 v B4 0600124 BO4 180 k 2605650801 SHIELD,. for FL1 & Cl
Cob 0a82096T 16 .00l uF; 250 W PLUG: R4&5 0600124437 | 330 2605820005 | SHIELD, for L1E & L12
ce7 UBEZORET06 |, D015 uF; 250 ¥ P302 See NONREFERENCED ITEMS R&6 0600126449 |1 k 2684B00HOL | SHIELD, for L8 & L§
Cc98 2184511801 |100; 50 V; M750 RAT, 48 0600124483 | 27k = 2EB4B00HOT | SHIELD, for Lb
€99 Z3IBZ25EFOT  [4. 7 uF -10+50%; 63 W IRANSISTQR: See Note | Ra9 0500124465 | 4.7k 42B4452H0Z | CLAMP, Plastic
cloo 2184511886 |30 £5%; 100 V: MN4T0 Pel] 4800859773 | NPN; type MOTT2 RS0 0500124812 | 396 k 7505295801 | PAD, Crystal; for FL2
cLol naszwsm: 13}:1: uF; 50 1.r15 . QF thru s £30086349¢ | NPN: type My494 RS1 0600124489 | 47 k T683419G02 | CORE, for L8 & L9
cioz 23847 B2HO 9 uF #20%; Qb 4800869662 | NPN; (13 R52 0600124473 | 10k 8405507ER] | CIRCUIT BOARD
clo3 08BZHOSGOT .5;1 ;?-,._.su- v a7 43,,“:,.“ ey g’; mm H53 oboolz4ast | 2.2k 450-512 MHz MONITOR RECEIVER
cin4 2183162HZS o ; 50V NPO Q8,9 4800859570 | NEN: & MISTH R54 0600124BE2 | 390 k
clos 21B2Z13E08 1000 £5%; 100 V; ¥Y5D (111 4800869571 PNP; 1$ MHSTL R55 000124489 | 4Tk NOTES: CIHCUIT BOﬁHD DETA.IL AND PﬂHTS LIST
Clo6 21845118401 100; 50 V; WN750 ol 4800869570 NEN; type M3570 R56 1864944C03 | Pot. 10k I ¥or cptisui parlormings;: Goder: replucenenl dodes-wod
c1o7 2182358096 (30 Qiz 4800889571 | PNP; type M35TL R57 oso0124445 | &80 Examiiabocy By Motoroks part possbar vl 15
clo8 ZIBEL5ET08 J2Z uF -10+50%; 40 V Q13 thra 16 4B00BEST0 | NEN: type MISTO R58 oso0124a81 [ 22k 2. When ordering crystal umits, lpl:if;' carrisr frequency(s),
DY DBEZIOSGEZ e e U crystal frequency(s), and crystal type [pert namber).




I Transmitter-Receiver Circuit Boand PLF-1077-4

®
REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART INO. BRN COAX
CAPACITOR, Fixed: pF $10%;
350 W unless stated
cl 2182358GE5 1.9 20,1 pF
cz 21E4511 875 5. & 0,25 pF
c3 2182450821 0.39; 300 V
c4 2184511870 320,25 pF
cs 2184511801 100
cé& Z182358GTT 10,1 pF
c? Z184511 B£S 20 25%
ca 2184511801 100
co 2184511809 15
cio 2182450821 0.39; 500 V
ci1 2184511836 3,9 0,25 pF
ciz 2184511874 300
c13 2182372C07 .05 uF +80-20%%: 25V
cl4 2184501847 150
cis 2184511806 5.1 0.5 pF
cle& 2184511 B84 T 5 20,25 pF
ci7 21845011827 220
Ccl8 2184511851 51
c19 2184511812 27
czo 2184511835 3.9 #0.25 pF
cz1 2184511841 13
c 2184511883 33 25%
cz3 2184511801 100
c2a 2184501884 7.5 £0.25 pF
czs 2182450824 0.47
c2s 2184511885 10 20,25 pF
cz? 2182428835 002 uF; 200 ¥
cz8 2184511825 1200
2184511813 33
©30,31 2182372007 .05 uF +80-20%; 25 V
c3z 2182358G12 100 =5%; 100 ¥
€33 2184511833 1.3 #0.25 pF
c34 2182372 CA7 .05 uF +80-20%; 25 v
(=11 DEBZLE3I06 300 £5%; 63 ¥
(=1 2182372007 05 uF +80-20%:; 25 V
c37 2383441827 10 uF +20%; 15 ¥; tantalum
c38 218451 1B25 150
c39 0BBZLA3ICT 400 £5%; 63 ¥
C&0 Z2182213E08 001 uF &5%; 100 W
c4l Z1B8400BHD3 0,15 aF +B0-20%
[ Z1B21BTB14 <201 oF; 100V
c43 2383441 B29 I oF 220%: 20 ¥ P303
Cas 218218TBL4 001 aF; 100 ¥
C45 21B23TZCAT 05 uF +80-20%; 25 W S —Ey
C46 2363441828 22 wF 8 T
c4T 21823T2COT .05 uF +80-20%; 25 W 5
48 21BZ1ETRI4 001 uF al T
=] 2383441B28 22 uF
cso 218221 3E08 .00 wF £5%; 100 V s
c51,52 2182372007 05 LF 80-20%; 25 W T
©53 218221 3E08 2001 uF +5%; 100 V 3
(= 2182428810 0033 uF; 100 ¥ 2
C55 DEEZ153T0% 002 uF £5%; 33 W 1 !
C56 2182372007 .05 uF +80-20%; 25 W % MOUNTED ON SOLDER SIDE | ® 0L DEPF-BBG6-
C57, 58 OSE2096T 14 <015 uF; 250 ¥V i ® TP OL DEPF-TOOR-L
G54, &0 OEE209 6719 -00E8 uF; 250 W W1oH]
cél Z1E24ZER16 002 uF; 200 W
cé2 2184511 B0L 100
ci3 ZISL00EHOL 0082 uF -
Cé4 2383441827 10 oF 220%; 15 ¥ 134 ZUBZBTTBAT 12: 75 W TRANSISTOH: See Note 1 = DEOOIZAAGT 100k . e ia
C&5 2184511 BOI 100 135 2184511 BTS 15 al.z2 S$BO0EEITZE ‘W-Channel FET, type M3726 R3S DBO0E2Z4ASS LBk RIZY P ita
CEb, 57 2IEI 4L B9 1 uF +20%; 20 V; tantalum C137 2182213E12 <01 uF 20%; 100V a3 ABO0HLG L4 NEN; type M4 RIE DEODLZEBO4 180 k poe BEI0124A51 sbk
CE8, &9 2184511 BOI 100 c138 2000861442 .002 uF; T5 W o4 LBUBEEATZS N-Channel FET, type M3T25 T DROBAZANYT 130 e e e
ce 0852096707 0055 250 W cl4g 2184511 BT3 10 s ABOGBESSTO NPHN: type M5 et e LTE b i o
cTl 2ISI4LBLI 47 £20%; & W Cl4l 2383441 B28 22 uF 20 15 W Qb 4B00BES 454 NPM: type M9434 3% DEODEZAA4T I k TRANSFORMER:
ciz 2184511 BOL 100 Cl4z 2184511 BTE 15 af 4BOOBES5ID NEPN: type M35 R40, 41 0600124485 3k 1 SARISAEIOT Oatpat; 455 kHz
cn 2383421820 0.1 uF £20%; 35V Clsi 2184511 BOL 100 as 4BODBESSTE PNP; type M7 R42,43, 44 0600EZ4AB3 Tk T 2482827711 & e pitt S2L 4 turm;
c74 Z100861442 002 uF C158 2100861437 100 o 4BOORESSTO MPN: type M5 2 DSOQNZABOR 270k 4 ety
cs 2383441831 22 aF £20%; 20 ¥ Qio 4BOOBEGSTI PNF; type M3571 Rdb DBODLES IS 22k £10%; LIB W 53 SHESRASTET Aok
Cik 2184511801 Loo DIODE: See Note I QIS 16,17 45001 34674 NPN: type M54'{wht dat) R47, 48 LODLESALD Ek; 1/B W o AINVeSHETARS Clun Sy e
:: :m::;i 47 uF £20%; 20 V CBZ, 3 mi!:ﬂ; Germanium Qe 4B0OBESSTE PNP; type MI571 R4S DHO0LE5A53 .5k; 18 W 170 barms : '
002 uF CR4, 101 4BEZ3% Silicen 1 4B00BETERD NPN; type MIERO R3O HEODLESBOS 180 k; 1B W Z z
cmy 2184511878 | 15 5% CRI03 4552392B12 | Silicon o ‘o0scosst | PHP; orpe MseL B5L DenEz4aTI |10k iad TINNSAIEARLS | | Sl Tomng pril S sumag v
E:: :::;*1”" ::;r 220%; 15V ozl 4BOCBEISTO NPH; type MI570 RSz 0B00EE5B04 180 k3 1/8 W
- 11843 Lom.: 3 R53 DEO0LZAAES LTk ’
ot ey =T RE A £l ekl Lhoke, 20l gi::' S miﬁ;‘; g:: m ::;“gﬂgn e e D500NZLABT A9 5 o1 4BBIL9EEDL I:E;i:ri:m s“;-m !
96 2184511801 100 L2 thea 5 2452827309 Coded: BLU, 5-1/4 tarns, s sl Retildiiote 5 R55 osonrssAzl | 68 LB W e
Cc98 Z100861442 +00Z uF inclodes 7682451 B04 CORE alos LBA0EET63E NEN; type MIEIE RS 00024055 2.7 £10% CRYSTAL z: See Mote I
c99 2383441B18 4.7 aF £20%; 20 ¥ Lé 2462827308 Coded: GRN, 36-3/4 turns, ato? 4500865494 NPH; type MI4HL B5T 0E00LS5A41 470; L/B W L e e *_%_{n‘m
c1o0 2184511801 100 closewound; includes TE00861423 Gind 4500869591 NPH: type Mes31 58 DEOOLZAAZS 100 Lo Sl 1"‘";“"::._.4 HR‘"’"‘ s
clol Z3B3441B0G 0,22 oF £00%; 20 V CORE RTL 0H00E2Z4A73 10k 4BB4506CT01 'I'Fi 10, 245 MHz
cuoz 2184511501 100 LT 245262710 Coded: BRM, 9-3/4 tamns, RESISTOR, Fied: o 45%; L/4W R7Z 0600124449 Lk = it ettty
clo3 ZIAI441BOS 0.22 2209 20 V closewound, includes 7652451802 ] eiE N RT3 0600EZ4ABT 9k SinTicts Bionrabor (503 K5
clo4 2184511801 100 CORE - T — ! RT4 BE001E5 AL £70; 18 W va =iies s )
cl0s, 106 ©BB209 6003 .01 uF L1, 12 2482723H05 Choke, 0. 41 uH 52 HE001244 63 L9k RT6 GLODESSBYS | 22 k410%; 1/8 W .10 ﬁnzfcﬂu Se 1450: S i
cha? 2383441 B28 22 uF $20%; 15 ¥ Li3 2452827709 Coded: BLU, 5-1/4 tarns, &= BEO0IZ4ATS 0% RTT 0500185855 10 +10%; 1/8 W Lised iaaE s e .
(1] 2184511801 100 inclodes TE82451 Bie CORE e SROBITEAIT 130 RT8 BEOGLESEAL 10 k 210%: 1/8 W ¥ 150.8-174 - inclodes;
cue LR TR L0033 uF; 250 V Ll4 2452827308 Coded: GRN, 35-3/4 turzs, RS BE001 24447 820 | RTY CEOOEBSBEE 18k £10%:; 158 W 3 e
cllo 2184511 BOY oo closewound; includes TE00B61425 RY DEO0IZ4ATY 18k REO1 0HO0EBSAYS BRk; /AW ::;im‘“l"‘“ww lﬁﬂﬂm
ci 2383441 BOG 0,22 uF *20%; 20 ¥ CORE RO, 11 DE00124AST 2.2k RIOZ DEODEZ4ATS 12k o i S
cuz z182372C07 .05 uF +80-20%; 25 W L5, 16,17 2482 TZIH0L Choke, 1.2 ull i SR ELAL e R103 OSD0EZLALES 4LTE replacem e components
(513 2184511 BO1 100 Liod, Loz 2432827701 Coded: GRAY, 8-1/4 turms, I3 DE001Z4A BT S.6k i RIDS DEO0EZEA3T 220 Dot T T
cue E100861 442 .00Z aF; 75 W closewound; inclodes TE00561425 Rls 0500124451 Lzk RIDS DEODEZ4AEL :ij: RONREFERENCED ITEMS
cllg 2353441828 22 uF £204; 15 W CORE 5 GE00124AT5 1Zk RI0& OBO0REL4ATS
ciig 2182133603 100 £5%; 560 V Li03 2a82B27507 Coded: RED, 7-3/4 turns, st DEO0IZ4A LS 68k RI07 0E00I2Z4AT3 10k R o il wboy
cizo 2100840812 200 +5%; 500 ¥ clerewnund; inclodes 7600861425 RIT oeoolz4ass | L5k i R108, 199 osoonzaa?l | 8.2k e U e op T FELY
cizl 2184511543 43 LHIE R18 BE00124A59 L7k R110 0BO0EZ444T s20 Tl e IWEELS
cizz FEp——— .01 uF L104 2482T2IHOG Choke, 6.2 uH R19 0E00124A57 100 k RIlI DEODIZ4AIT 330 :’lm:ff:a I O T DTN
ciz3 2182450827 1,52 500 ¥ L105 2452827702 Coded: GRN, 5-1/4 turns, R20 DE0DIZAA4T 1k RilZ DEODEELAST 2.7k :g‘::u = ot e a8
Cclze 2184581 B30 8 inclodes 7400851425 CORE R21 BE00124A81 22k | RI13 . OEODEZAATL 8.2k o Do BRA " i
cizs 21845L1 B2 100 Lios 2432827303 Coded: BRN, 2-3/4 turns, Rr2? DE001Z4A43 s60 RI14 DEOGIZ4ABS 33k
Clzé 21845L1 B15 a7 inclades TEO0BEL425 CORE R23 DE0OIZ4ANT 47 RILS OL00124453 1.5k ROTES:
¢ = ~ L. For opti perior order repl diodes
clzy 2184511 BOL 100 LlkE m:mu Choke, 1.2 uH R25 DE00124495 2k :}15 ;:::099231::.1 :i;.tSD k: L2 W @TC e E i apart e il
<28 Z1B242BR3 002 uF; 200 V L1o%, 110 24ELB2TIOS Coded: YEL; 4-3/4 tarns, RZE DE00124A8S 27Tk 20 LE4A - d . =
ciz9 nus:ms: 1 w.z:pr incledes T682451 504 CORE R27,28 DE00124A65 4.7k | RIZ1 OBOCIZ4ALS 47k O. When ordering crystal units, specify wrﬁ::'heqmrﬁli-
ci30 2184511842 24 Liis 683960803 Bead, Coded: WHT R29 BE0O185AST 100k LB W | Rizz OE0IZEATS lok R L e T e et T
ci31 2182877819 15 £5%; 75 ¥ R3O 0E00124A5T 100 k | RIZ3 0E00124429 150 oscillator frequancy and crystal type
cisz 218451 1B23 31 PLUG: R31 DE0O124AT3 (-3 | R125,126 DEOD124ATS 10k stamped on crystal cam.
£133 218451 1 BO1 100 P3G3 2EEEBLLEDD Conmectar, 9-pin | R3z.33 | oe00124465 4.7k R127 0600124483 27k

16 TRANSMITTER-RECEIVER CIRCUIT BOARD DETAIL AND PARTS LIST
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SCHEMATIC AND CIRCUIT BOARD NOTES

WOLTAGE VARIES WITH FREQUENCY AND DREVE.

CAPACITOR C16 USED ON 150.8 TD 167 MHz MODELS; REMOVED ON 167 TO 174 MHz MODELS.
CAPACITOR C20 USED ONM 150.8 TD 160 MHz AND 167 TO 174 MHz MODELS; REMOVED ON
160 TO 167 MHz MODELS.

UNLESS OTHERWISE STATED:

RESISTOR VALUES ARE ON OHMS, k = 1000,

ALL CAPACITOR VALUES EQUAL TO OR GREATER THAN 1 ARE IN PICOFARADS {pF), AND
VALUES LESS THAN 1 ARE IN MICROFARADS fuF}.

DC VOLTAGES ARE MEASURED FROM POINT INDICATED TO CHASSIS GROUND USING
MOTOROLA DC MULTIMETER OR EQUIVALENT. 40y

WHERE 2 VOLTAGE VALUES ARE SHOWN, i.e v

TOP WALUE £S FOR UNSQUELCHED OPERATIONAL MODE, AND BOTTOM VALUE IS FOR
SOUELCHED MODE.

CIRCUIT BOARD LEGEMND:

P9 ‘I  INDICATES CIRCUIT BOARD PIN CONNECTION [NUMBER ARBITRARY)

INDICATES WIRE O PLATING CONNECTION (LETTER ARBITRARY)

. INDICATES COMPONENT MOUNTED ON SOLDER SIDE.
FREQUENCY LEGEND:
GENERAL
f, = CARRIER FREQUEMNCY [150U8-174 MHz} 3w [ +508m XMTR NOTE ] |
f, = CRYSTAL FREQUENCY {16.7-19.5 MHz) ALBID W RF B | E i 0y
eom Sk fe © TRANSMITTER
RECEIVER
f,q = 15T OSCILLATOR CRYSTAL FREQUENCY [46.700- 54.433 MHz)
fog = 2NDOSCILLATOR CRYSTAL FREQUENCY [10.285 - 11155 bikz) A P TRIPLER ThET
SEE TABLE 1 REG
f; = HIGH INTERMEDIATE FREQUENCY [10.7 Mz} o / g / \ - oaw
= LOW INTERMEDIATE FREQUENCY (455 kitz) 174V mEz eV
f2 f,. - 10.7 MHz 42v| RIDA | RIDS | RH3 | SEF Q6 4713t II'. [WOTE2) ISV
fe =3y # 10.7 MiHz, iy —— azk | azk|saf o s & i r(jrasr :
W i 03 100 b—p -
= = cH03 N Lcws Lowoe . |
=1y + fyp torfyp = 10.245 MHz) = gz o tan T o 5y a: l i e mzzi ce ‘:t:' e Ll wsass =
= ) M54 4 10 _LCHis 0K? 100 i & = ArEs
By =g - fg (for G = 11,155 MHz) e eni g ey T oseria, /M58 s Loey LomLowelows  muss 222 Two0 e o 1 e Ao e S
68678 AUDID .y Py a8y wo | woe | oo | o33 15k = = epnce T 200
INPUT < P S T WS4 bamos E - = Py 7.4V = b
azz GRN P33y REG P303-2 A1 cazz
o038 ™
I:IiB-J- . c:nz = +-:m-? "2‘;{! oy RI23 “m RCWR MOTE
> o~ L
woT iaf 00 jezo Tzewr LRk + e R W AF RECEIVER
= = = = L S Lo Lo o £55kHz [F,) FILTER
I,ma Izzur i
CRYSTAL FREQUENCY TABLE | ok ) . ik
20 va TeEo 20T wo
20w B {0— i ™
CARRIER 15T OSC CRYSTAL | 2ND OSC CRYSTAL o Rz
FREQ (f,} FREQ f,q) FREQ () . ) e 1 Ly
. ;
150.8- 1533 MHz | 46.7-47.533 MHz 10245 MHz aF AL oo isT MaixER L : 210 e
15333 1548 MHz | 47,543 - 48.033 MHz 11155 MHz Sa03- 5 oS ¥ L S 3 ustzs ATV i Lol i —0[0 ﬁzﬂt o T
154.63- 16268 MHz | 48.043 - 50663 Mbz 10245 MHz iweuT e T o Llez | e Lea R78S ’E"" Les Lo L J_ LHE csz L irzr
: 3 x 3
16272- 1662 MHz | 50.673- 51.533 MHz 155 e P-4 ¥ ol dacsefusd s o E = = S o.5v =
- = = - - 4 15
165.23 - 174 MHz 51.543 - 54,433 Mz 10245 MHz 1.::»1 I . losry aue ms 181 N T e _
EPF-5723-0 > ouw = = B wo - osT 1ok 13
[ 410} o8 = kS = = R20; C34
500 = 1 OO ik§ 05T
= ' = =
- — L
fan a2y LW 28V S3VIEEV r.?s%
- TO OV TOESW A 1] 0oL
or (NOTE 2) INGTE 2} eTk T =T
STAGE GAIN MEASUREMENT NOTES , 1T+ v - =
L BTS L C24 L 0SC.
aul o,-auai i z2n T8 BET asv! Vst
1. 0dBm=1mW INTO 600 OHMS, = = 3} — L
2 CIRCUIT BOARD PLATING SHOWN IN SIDE OPPOSITE THE COMPOMENTS. [ [ CTION T 22 RIT
A TRANSMITTER MEASUREMENTS TAKEN WITH PTT SWITCH KEYED. it ‘f’,‘?I To i ] ton BT =
4 REFER TO APPLICABLE TRANSMITTER AND RECEIVER GAIN MEASURE- (NOTE Qb= 3 :{{ 3 = =
MENTS SECTION IN INSTRUSCTION MANUAL FOR RECOMMENDED TEST
EQUIPMENT AND ADDITIONAL INFORMATION. = Rl
B0 22K
TRANSMITTER: i P |
FlI -
@ @ TAKE MEASUREMENTS WITH TRANSMITTER ALIGNED
PER TRAMSMITTER ALIGNMENT PROCEDURE.
COMNECT AUDIO OSCILLATOR TO PIN 7 OF P303 AND ADJUST OUT A4 @
LEVEL FOR -45 dBm AT 1 kMz. READ LEVELS AT TEST POINTS. |
Z 1 ACVYR ROTE
RECEIVER: |

CONMECT RF SIGNAL GENERATOR TO EXTERNAL ANTENMA JACK
ON “"PACSRT" RADIO AND LEAVE CONNECTED FOR ALL RECEIWVER
MEASUREMENTS.

SET RF SIGNAL GENERATOR LEVEL TO 10 mV FOR
THESE READINGS.

SHORT Q3 (15T OSC.} BASE TO GROUND WITH A 0002 uF
CAPACITOR. THE CHANGE IN VOLTAGE AT SHOULD
BE GREATER THAN 0.05 V DC.

SET RF SIGNAL GENERATOR LEVEL TO 1.0 m\V FOR
THESE READINGS.

SET AF SIGHAL GEMERATOR LEVEL TO 30 vV FOR THIS
READNMG [USE AC VOLTMETER FOR MEASUREMENT)L

SET RF SIGNAL GENERATOR LEVEL TO MINIMUM AND
FREQUENCY TO OFF CHANNEL. FOR SOME OF THESE
TEST POINTS THERE 15 AN ADDITIONAL REQUIREMENT
GIVEN BELOW.

SET AF SIGNAL GENERATOR LEVEL TO 1.0 mV AND
MODULATE WITH 1 kHz TONE AT 3.3 kHe DEVIATION.

EPF-6869-A
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SCHEMATIC NOTES i woene 1 | [ MoBILE “PL"

1 SQUELCH (NOTE 2]

r
R3IOT3 C307T R3O S RIN
c302 %-2
Ao

BEL
Li C333ale £ C332 331,
I 1 04T + "1 m:;

MOTES:

L WHEN USED WITH B+ SWITCHING MOBILE RADIOS, REPLACE CR302
WITH A JUMPER. ey

2 USED FOR MOBILE “PL" OPERATION ONLY. _

3 COMNECT JUMPER JUZ FROM POINT "H™ TO “K"” FOR MOTOROLA wome | M1—2
AND OTHER GROUND SWITCHING MOBILES. (T
CONNECT JUMFER JU2 FROM POINT "H" TO “J” FOR B+ SWITCHING AuOID
MOBILE RADIOS.

4. CONNECT RSS2 FROM POINT 1 TO 5 FOR MOBILE TRANS: e
MITTER AND "PACSRT" TRANSMITTER TIME QUT-TIMER OPERATION. o |
CONMECT RS52 FROM POINT 170 3 FOR “PACeRT" TRANS-

MITTER TIME-DUT-TIMER OPERATION.

COMMECT RS52 FAOM POINT 170 2 FOR MOBILE

TRANSMITTER TIME-QUT-TIMER OPERATION. —
CONMECT R552 FROM POINT 170 4 FOR OPERATION uic -
WITHOUT TIME-OUT-TIMER. Aupio

5. ADD AUMPERS JUS02 AND JUS03 AND CUT COMPONENT SIDE PLATING
AT UGA AND UTBA WHEN NOT USING “INHIBAT SINGLE-TONE
TRANSMISSION" OPTION, U

6 UNLESSOTHERWISE STATED: o
RESISTOR VALUES ARE IN OHMS, k = 1000; k |
CAPACITOR VALUES ARE IN MICROFARADS [uFl; MOBILE PTT—36 A
INDUCTOR VALUES ARE IN HENRYS (H). i

7. WHERE COMPOMENTS ARE FREGUENCY SENSITIVE, V™ AND “U" SRR '
ARE USED. “~ DESIGNATES COMPONENT VALUE FOR 150.8-174 Mz — . 4]
FANGE AND “U” IS FOR 450470 MHz RANGE. BT s10p——2of

B ALLLOGIC I CIRCUITRY IS 500 LEVEL REFERENCE SYMBOL i
Du SIGNATION.

9. LEGEND:

+  INSTALLED FOR B+ SWITCHING OMLY.

++  INSTALLED FOR GROUND SWITCHING ONLY.

A INSTALLED FOR TWO-FREQUENCY SIMPLEX CHANNEL ONLY.
&8 INSTALLED FOR “PL” CHANNEL 5 OMLY.

p—2

s R320 R321 R3z2
o.t 120k 120% 120k

It

—li—y 3
LR3E SRIIT M3r8 2R3t _Lome Lo
Siak TEe2k  $ 150k 150k T .04 T.00
B
L

9 2 5 15
IC302 f SCETO4P
T & 5 g ]

11
Lo —"'}I JTI)_

==

|
|
1
|

k 4

Al
=i

FETES
@
&

m

SINGLE-TONE ENCODER / DECOD

 MIOBILE TX ENABLE - NOBILE SOUELCH 1

Kl

MULTIFREQUENCY / MONITOR
RECEIVER

g RAOT
ok J:

J302rP302 CA04.
™~
l ] o047
GHD c393

ﬂ334*. = REG B+ 1:553 NOSTO 0.22
TR338TIEK  FrEk F2 —it

T Rave R408 403 :

I A401 |qan RAS2 | Reoss oAt jox |R4094 ca0z 13 _

3 126 % 7 crRana | 003 + [0 9 = T

ol by & IC401/ SCETO4P

RA04 A406 | Rat0g RN T & 5 a4 3 )
82k 1k cRe03E k3 Py

b
3
i

EPF-£551-8

1Ly

CHANMEL FI
B+ OR GND

“PACeRT” “PL” AND MOBILE "PL”
TEST MEASUREMENTS

DCWOLTS| ACWOLTS

PROBE POINT DECODE | DECODE
WVOLTS =1 dBm CHANMEL F2

: B+ OR GND

BASE OF 0328/0306 34 160 | 336
EM. OF 0329/0305 0 160 | 336
BASE OF 0330/0306| 28 115 | -365
EM. OF Q330/0305 232 115 | <365
I CHIP PIN 1 6.5 105 | 37.4
I CHIP PIN 2 5.4 650 |2
I CHIP PEN 3 105 |30 |-438
BCCHIP PIN 4 13 75 | .20
1CCHIP PINS 05 |30
ACCHIP FIN G 65 20 | -8 CRAEL S
IC CHIP FIN T 7z 8 | sa7 8+ OR GNOD
IC CHIP PIN & ) zn | 422

B5

65

]

b
™

— B @B O
- nn
o

~ R413™ 3
TO J304 SINGLE-TONE + 3.3k cate

] DECOOE C4t0 -
PAC-HT ENABLE 107 7T

R4TO

L

£r340% £ R343 4
R344318%  F18K

Bk | Ao R4SS "PaC-RT"

it ;Q_L alcr31s P W TRANSMITTER - RECEIVER
SRNE CRMS] S1 41 aslcrizo WITH MONITOR = | P303 /4303

RIG2 QIS Q316 L A RX AUCAD -]
18k MIETO M5O TX AUDIO T J_
]

* = L] r's
CR3ZI S0P
= 1 " 1 o = :
- %ﬁ PAC-RT" SQUELCH

,gﬁqm El R350) .nss-u*
g4 18k 3 18k 18k ca24
R352 L308 = 1 1
100pF

3 V8K
CRIZ? CR324 o
- i alcazze
CR323 CR32S L .

<

]

dcatz ca3
002 1007
BF

can |
107

L

[

TX AUDH LTI =

¥4 4

&
5
&
il

LT

T I

R4$53 c425 JLoCa27 Ra56 |

IC CHIP PIN 9
IC CHIP PIN 10 13

o
3
@
13
in

G426
027

1°

IC CHEP PIN 11 B

B CHIP PN 12 05 ]
BCCHIP PIN 13 3 . -
IC CHIP PIN 14
IC CHIP PIN 15
IC CHIP PIN 168

&
=

i
it
]
ﬂ‘

i DISC OUTPUT |

R35E R356 ¢ +r355% tRse0
i 13k !-Ehﬁlsgg: 1Bk 18k NOT USED -
R323 CAZ3! i, B+ B RX ANT 5 .
i) B S alersss ﬁs i 8 1Iz ¢ Icaaauus':us .
CR330 CH3F 2 { ; = .
4

anlcr3za .

357 = = - graTxant| |9l— 1
I

1

(L

_.____._u—-T-———-'———

Sintn

o g

B

CHANMEL F4
B4 OR GMD

MPUT SIGNAL 14 mV. (-35d8) #F “PL" TONE AT
RI17/R38E.

]
S
®
e
5
£
w
g8
N
—
g
b
|||.-— m
iff—{a _ o

0 &8m 1S 1 mW ACROSS 60°5 OHMS)H

EPF-T305-0

SREOZ 5042 L re0I™ 3RS0 R4TT & 100
1 N R4TE o pF

REDSF18% 18k U TX SWITCHING 2 4Tk 2 = %

|
I NISTO MOSTD
I #* i GND 4 =
I CR-!J‘.‘ID 1 GND B % Kz pIp—— I &
> R
I - e 258 | paas bnara a3t R4S5
I ide 27k
; %

SINGLE-TONE ENCODER/DECODER N
TEST MEASUREMENTS

NSO

Q331
N3 570 MOBNLE SOUELCH
18k
5 WHSIE S UTSDE :

DC VOLTS AC VOLTS INSIDE / CUTSIDE
PROBE POINT | DECODE | ENCODE| DECODE | ENCODE L
VOLTS | VOLTS [mV |dBm | mV | dBm
ICCHIPPINT | 65 55 |W5[304] - | - |
ICCHIPPINZ | 54 29 |es0|-2 | 140 | 147
IC CHIPFIN 3 mns 8.0 30 | 436 6 -2 MOBILE OR—0OFF s -~
iccHEPiNgG | 13 17 |75 |20 |3s0| & it o218 =
ICCHIPPING | 105 105 |30 |48s] - - -1 +] cazo Lnzse oz . MONITCR SOUELCH
IC CHIP PIN & 65 30 |20 |18 - - B I| 18K

ICCHIPPINT | 72 721 |8 |se7]| - | - | 1
UKREG B4,

|
:Eg::: ::: g ! A i v ) UNRES B+—[:z I —e 2 0327 . WOMN-SIMPLEX_INDICATOR
- . . - : | 301 - § =
ICCHIPPIN 10| 1.3 14 215) 380 | 73 ! i A \ - ey oA L VICOMPONENT WALUE FOR 5018-174 s RANGE |
LI =, F : |

¢
ICCHIPPINT1| B 2 |&sTes|w | 302 cAze
ICCHPPINIZ| 05 10 |wsims| - | - oo Ll ril R378 f
ICCHIPPIN 3| 1 50 - = | = 2 o324 L‘ul 1.8k ( VR3O “f;o“
§C CHIP PIN 14 5 8 - : = e WaTER 2

ICCHIPPINIG| 5 9 ad = 3 : R3T4 L
R356 270 %Zh BRI | cpaas | craas
i -t
rall

=
bl
E:

PRI N M 7=

IC CHIP PIN 16 o s = = L e 3 2k

RITT q3ze {

a3z o0

R3ET MITET oW

4.7k . CR341 A C359 |
VR302 100 REG |

— Sy 3 . R3&0

1BES e apa |

10 dBm IS 1 mi¥ ACROSS 500 OHMS)

— e ————

@
]

“PAC-RT"
ON-0FF




COMPOMENT TERMINAL DETALLS

MOBILE i 1 MOBILE "pPL"

1 ‘ EBC BCE
SQUELCH 1 OwTE 21
s R 100K :E“ I M8570 NEETT
MISTE
RB06 it i 3331 -l- Loz 331l 3574 H MSTET IC308,1C302, [C303,
22k e Lc30ad.¢309 C306.L = 1 0047 & 10 100pF J002 MoTER IC304, IC401,
TR 0.22 | 30pF 022 T Q303 R333 (TOP VIEW)
c3o3 lggg:F L = R34 NISTO I caur R32D R3Z! R322 1' Q307 Bk
E 8 s 13 4Tk . 20k K20k 120k MISTO MOB "pL”
s 5 1C301 / METOS L oy ¥ ] 12 @ 1 ol ! ILE "PL" DETECT -
4 A 0305 |12 1 2 3 4 8 A306 SR3IT 2R3 JR319 L cae l c3ie 16302 / SCETO4P =] ¥ |
"lm F = - _ T~ -
Jwes F— cais] cays 18k $82%  F150k FI506 T .00 .08 7 6 4 3
1000sF e
% R30S B R3ZE
k{3 u-?;i]: 27k | 10k MODEL TRSLE
s i 1 33?1.- FP— “:mﬂ SUFFIX | FREQUENCY
L .:'325 =1 of L LOGIC BO W PL” o Lt
Bz 00T REED SOCKET e
- pF= COMPONENT SIDE LOGE BO WP PS0.8-174 Mz
. + + DPERATION | #50-470 Mee
2N RIS NLDTOZA e
w] Tiwo ni J Mree pasTs BS08-1T4 MHz
il = EB45ZA
MOBILE PTT — Mese PARTS 450--4T0 MHz
r MWOBRE- LT o
SINGLE-TONE ENCODER / DECODER
1
TX EMABLE - MOBILE SOUELCH i +
L J
MULTIFREQUENCY / MONITOR
RECEIVER E“;;,‘"'? i
‘P30Z *] ca40 ! = Jeaoa | Lcsosceos losor ool  cgqos
T T0047| 4TI0 1005FT.002T IDOT i — _—
4 [ c3ss ] i = # MasTO ko, 18k
5 REG B+ WasTe o.z2 +
5| (= - e ey ¥ FCR40S FCRAOS ghazs 3 ;‘ggf
7| {Fe ¥ ragz rf [, ca03.L _— o
= o |*58 - T creoz | PO%7 o '+ e ® A s s 4Tk LRa1T SRain $RAZZ
al |re il 100 fzk 100pF h *—» a 16408/ SCETOAP 13—e S0k Zpak 218k cans
31 | W __JR4al = L Raod RAOE FPTY S 3 76 5 4 3 2 | icmm cals a403 BA2E SINGLE_TOWE DETECT
2 | : alig R423 NI5STO o
4 |seUELCH 200 CRAOIE  Taey i* CRY03E | 1% 5 B 1 ' Me5T0 | R s ook
V[ jrF T ™ 4 Q405
T 1 .1le saps _ES01 R OHT FROAE ::2’45'9 ISR
= pE %0 [ — |71 4mam | caisl R 100 : e
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REFERENCE

SYMBOL

c301 0882096504 0A7 250 v

302 2182428836 - 002; 200 Y

C303 0882905G05

c304 0682096306

©308 2184511824

©306 0882096720

c307 2382256308

C308 0882905G12

€309 2184511886

3210 2382256307 4.7 <10 +50%; 63 V

311 2384762808 3,9 =20%; 15V

c312 2182187829 1000 pF; 100 V

C313 2184511824 100 oF

c3ita 2182187839 470 pF; 500 V

C315 0882096703 L01; 250

€316, 317 0882096515 0.1; 250 V

318, 319 0882096703 .0i; 250 V

C320 2100874352 1200 pF ©5%: 300 V

c3z21 0882096303 LB1; 250 V

GC322 2382256303 105 25 v

323 2382256704 1; +50 <10%; 100 V

€324, 325 2382256703 10; 25 V

C326 2182428836 . 002; 200 V

c327 2184511824 100 pF

Cc328 2182428527 L 0047; 100 V

c329 2382256703 10; 25 v

€330, 331 2184511524 100 pF

C332 2383441822 10 220%; 2 V

€333 2182428827 L 0047; 100 V

G334 2382256704 1: +50 - 10%; 100 ¥

€335 2382256703 10; 25 V

C336 2382601425 100 +150 -10%; 20 V

€337 2184511824 100 pF (V)
2184511802 30 pF: N150 (U)

C338 2184494840 21 pF #5%; 500 Vv (V)
2184511802 30 pF; N150 (U)

C339 0882096718 0,1; 250 V

C340, 341 0882096303 .01; 250 V

C3a2 2100874352 1200 pF; =5%; 300 V

C343 0882096703 .01 250 V

G344, 345 2382256303 10; 25 V

346 2382256704 1; 450 -10%; 100 V

C347 2182428B27 . 0047; 100 v

C348 2383441B22 10 220%; ¢

C349 2184511B24 100 p¥F

€350 2182428827 . 0047; 100 V

351 2184511824 100 pF

C352 2382256303 10; 25 V

€353 2184511824 100 pF

C35¢ 2182428836 .002; 200 V

355 2382256703 0;25 v

C356, 337,361 2182428B36 . 002; 200 V

€358, 359 2184511824 100 p¥

€360 2184511801 100 pP (V
2184511802 30 pF; N150 (U)

C397 2383441819 10 320%; 20 V

Cc398 2382256303 10; 25 v

€399 0882905G12 6.22

c401 2184511824 100 pF

Ca0z 2382256303 10; 25 V

€403 2382256704 13 +50 =10%; 100 V

404 2182428B27 L0047

405 2383441822 10 =20%:; 4 YV

G406 2184511824 100 pF

C407 2182428836 .002; 200 V

408 2184511824 100 p¥

C409 theu 411 2382236503 10; 25 V

caiz 2182428836 . 002; 200 V

Ca13 2184511824 100 pf

cale 2182428827 L0047; 100 V

C415 2382256304 13 $50 - 10%:; 160 V

C416 2184511824 100 pF

Cca17 2382256704 1; +50 <10%; 100 V'

ca18 2184511824 100 pF

C419 2383214C21 6.8 220%; 20 V

420 2382256304 1 #50 -10%; 100 V

G4z 0882096718 0.1; 250 V

ca22 0882096302 . 0047; 100 V

G423 0882096J06 1500 pF; 250 V¥

CR304 thru

"“RSOZ thea
506

GCR508 thru
5tz

E301, 302
5401

F301

1C30i%
15302, 303
1C304
18401

J301
J302, 303
J30s

L3064

G301, 302,
303

Q305 thzu
308

Q309

Q312

&
& g

g

[
@

[N e IS R - - ]

PR

@ 9 @d o

0882096318

0882905G49
0883445869
2385441831
¢882096J718
0882905G49
08652096518
0882905G49
0882905G05
0682096320
0882096718
0882096720
21340084113

4883654H01
4883654H01
+883654H01
4805562A01%

4883654H01
488365401
2882392803

$83654H01
4883654H01

4883654H0L

KLN620%A
KLN6209A

6582896804

S18246TAGY
5188467494
5184267409
5184267494

2482723H01
2482723H11
248272304
2484238H02
2482723104

4800869570

4800869570
4800869787
4800869787

g ¢

0. 47

G, 255 =1%

22 £20%; 20V
0.1; 250V
0,47

280 v

0,15

0,22; 250V

G, 1; 250 W
0.22; 250V

0. 05 220%; 25 V

DICDE: ‘See Note
Eilicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon

Silicon
Silicon
Silicon
Silicon

Silicon

Silicon

Silicown

"beraapondex,” Reed Code 23;
847.5 Hz

INTEGRATED CIR

type M6709
type SC6794
type M6709
type SC5679¢

JACK:

P U’G, Cornncctor: 37-ling
CONN, Female;f~contact
RECEPTACLE, Antcanc

NPN; eype MO570

WNPN; type MO570
NPN; type M787
NPN; type M9787

2?315

R3¢

R31Y

r318, 319
R320 thrw 323
R324

)
o
51
3
5
¢
85

[P - I SR A VR v

6600122
06001240

1884944C03
0600124C81
06060 &05
Q6001
06001 24%’38.;

0600124898

06001?”@02

06001 N’Cé

b
B2 @ e s

pUpAE:

G600124C79
0600124C57
0600124C65
0608124C79
0600124C97
0600126C35
Q600224C63

0600324069
0600124063
0600124C57
0600122C73
0600122C561
0600124045
0600122C89
0600124825
0600124C93
0600124825
0600124C95
6600124C75
0600124C49
0600122873
0600124C97
0600124049
0600L22C57
0600124C49
0600124C61
0600124587
06061 &
0600124C8Y
0600124002
$G600224CT7Y

e GO
N ey «d

T

.

PRV
oo

s

I L R R

m o~ e

wn
1

8

HRORUR T
(R

4 S G
(ST
s

uOUlZ’CU?
1805923C0L

5182822703
5182822F 05

s 10 ky 0o W

Pote

10 Mego
1 Meg.

1006 k

fTO l"

Quad 2-1 DuL HOR, Gaka
Gueod 2elnput NAND Gate

Input OR Gate

Hex Iaverter

Q

d 2-Input AND Gate
Ducl L=nput NOR Gats

wod 2-laput OR Gats
Guad ZeIlaput NAND Gato

UP/DOWN Couater

DOuvad 2-Input AND Gate
Quad Z2-Input AND Gote

DODE: S e Wota
Len

5.1V Z

put NAND Gase

J

devi

qee

iezs whiehk are guse
tatie discharge.
t in coaduetive

replacerncat diodes and
aumbar only.
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NOTES




