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*HUB1002B CHASSIS NON-EXTENDER (39-50 MHz) 60 WATT
*HUB1021B CHASSIS WITH EXTENDER (29, 7-38, 999 MHz) 60 WATT
“I1UB1022B CHASSIS WITH EXTENDER (39-5Q MHa } 60 WATT
i) = DER (29, 7-38.999 MHz) 110 WATT.
*HUB1012B CHASSIS NON-EXTENDER (39-50 MHz) 110 WATT
*HUB1031B CHASSIS WITH EXTENDER (29.7-38.999 MHz) 110 WATT
FEUB10328 CHASSIS WITH EXTENDER (39-50 MHz) 110 WATT
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HLN4024A MICROPHONE HANG-UP BOX XIXIX X|X]X]X X X X x| X| X
TARL00]C ANTENNA (25-30 MHx)
TAB10025 ANTENNA (30-54 MHZ) %
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DESCRIPTION

UNIFIED CHASSIS 29:70-38.999 MHz (60 WATT) R1
UNIFIED CHASSIS 39.00-50.00 MHz (60 WATT) R2
UNIFIED CHASSIS 29.70-38.999 MHz (110 WATT) R1
UNIFIED CHASSIS 39.00-50.00 MHz (110 WATT) R2

UNIFIED CHASSIS WITH EXTENDER 29.70-38.999 MHz (60 WATT) R1

UNIFIED CHASSIS WITH EXTENDER 39.00-50.00 MHz (60 WATT)R2
UNIFIED CHASSIS WITH EXTENDER 29.70-38.999 MHz (110 WATT)R1

UNIFIED CHASSIS WITH EXTENDER 39.00-38.99 MHz (110 WATT) R2

UNIF!ED CHASSIS NON-EXTENDER (60 WATT) R1
UNIFIED CHASSIS NON-EXTENDER (60 WATT) R2
UNIFIED CHASSIS NON-EXTENDER (110 WATT) R1
UNIFIED CHASSIS NON-EXTENDER (110 WATT) R2
UNIFIED CHASSIS WITH EXTENDER (60 WATT) R1
UNIFIED CHASSIS WITH EXTENDER (60 WATT) R2

UNIFIED CHASSIS WITH EXTENDER (110 WATT) R1
UNIFIED CHASSIS WITH EXTENDER (110 WATT) R2

“MITREK” MOBILE RADIO
UNIFIED CHASSIS
29.7-50 MHz
60 AND 110 WATT
RF POWER
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ITEM DESCRIPTION
[ HHUB1003B UNIFIED CHASSIS NON-EXTENDER (60 WATT) R1
[ ] HBHUB1004B UNIFIED CHASSIS NON-EXTENDER (60 WATT) R2
® BHUB1013B UNIFIED CHASSIS NON-EXTENDER (110 WATT) R1
[ BHUB1014B UNIFIED CHASSIS NON-EXTENDER (110 WATT) R2
[ HHUB10238 UNIFIED CHASSIS WITH EXTENDER (60 WATT) R1
[ J HWHUB1024B UNIFIED CHASSIS WITH EXTENDER (60 WATT) R2
[ ] BHUB1033B UNIFIED CHASSIS WITH EXTENDER (110 WATT) R1
[ ] HHUB1034B UNIFIED CHASSIS WITH EXTENDER (110 WATT) R2
o|®0/ojeojojee HLN4189B HARDWARE KIT LO-BAND
® ® * HLB1001A POWER AMPLIFIER (60 WATT) R1
LJ o * HLB1002A POWER AMPLIFIER (60 WATT) R2
® ® *HLB1011B POWER AMPLIFIER (110 WATT) R1
[ J ® HLB1012B POWER AMPLIFIER (110 WATT) R2
L] ® HLB4011B MAIN BOARD NON-EXTENDER R1
o [ ] HLB4012B MAIN BOARD NON-EXTENDER R2
L] L] HLB40018 MAIN BOARD WITH EXTENDER R1
@ [ ] HLB4002B MAIN BOARD WITH EXTENDER R2
e® LA HLN4013A HARDWARE KIT
oo oo HLN4039A HARDWARE KIT HI-POWER
[ JLE [JLJ HLN4047A HARDWARE WIRING KIT HI-POWER
[ L] (AL HLN4019A HARDWARE WIRING KIT
®0/0/0]0 000 HLN4033A BOTTOM COVER INTER AND GASKET
o/e|00|0/0/00 HLN4044A INTERCONNECT BOARD

EPS-30272-0
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“MITREK” MOBILE RADIO
POWER AMPLIFIER
29.7-50 MHz
60 AND 110 WATT
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ITEM DESCRIPTION
[ HLB4021A POWER AMPLIFIER BOARD R1 (60 WATT)
[ ] HLB4022A POWER AMPLIFIER BOARD R2 (60 WATT)
[ HLB4075A POWER AMPLIFIER BOARD R1 (110 WATT)
®] HLB4076A POWER AMPLIFIER BOARD R2 (110 WATT)
e . HLB4040A POWER TRANSISTOR KIT (60 WATT)
o|e] HLB4077A POWER TRANSISTOR KIT (110 WATT)
oe " HLNA4000A HARDWARE POWER AMPL. (80 WATT)
©!®] HLN4038A HARDWARE POWER AMPL. (110 WATT)
0/ ®|®®] HLN4016A ANTENNA SWITCH
[ () HLN4021A FEED-THRU PLATE
©®i®| HLN4046A FEED-THRU PLATE
® /@] HLN4129A TRANSFORMER AND HEATSINK

EPS-30273-0

OPTIONS

Time-Out Timer HLN4012A
Busy Light Adapter HLN4119A and Applicable Control Head

Handset TMN6057A and Handset Hangup Box TLN4698A
Microphone Hangup Box with Monitor Switch HLN4025A
Handset Hangup Box with Monitor Switch TLN4507A

Positive Ground Cable Kits
Optional 10 and 22 foot Cable Kits
Ignition Sense Lead HKN4007A

Non Weather-Resistant Control Head HLN4004/5/8-11A
Non Weather-Resistant Microphone HLN4001A

Full Line of SYSTEMS 90 Control Group Options
SYSTEMS 90 Control Cables




(Pages vii and viii, and the safety info, have been deleted as irrelevant)



MOCOMe70 RETROFIT CONSIDERATIONS

A. SYSTEM COMPATIBILITY

e = Compatible X = Not compatible

NOTES

1. Modify control head as described below.

2. Reverse MOCOMe70 positive ground adapter.

3. Remove JUI from Interconnect Board of
MITREK radio. (JUl is only required when
MITREK radios are used with negative ground
MOCOMe®70 accessories.)

4. Add JU1 to Interconnect Board of MITREK
radio.

B. MODIFICATION TO MOCOMe70
CONTROL HEAD

When installing a MITREK radio into an existing
negative ground MOCOMe70 installation, the follow-
ing modification must be made to the control head:

Step 1. Remove the green lead from pin S of the
MOCOMe70 control head connector. Remove the lead
for the grounded side of the speaker from the same con-
nector.

Clip off the terminals from these two leads and
strip both back 13mm (1/2 inch).

Twist the two leads together and crimp on the
end splice connector (part number
29-812980) supplied with the installation kit. See Figure.

NOTE
If a MITREK control head is used with a
MOCOMe70 cable kit in a PL system,
then the MOCOMe®70 hangup box must
also be replaced with a MITREK unit
(HLN4024A). Also jumper JU101 must
be omitted from the MITREK control
head circuit board when the orange igni-
tion switch lead is used.

C. RADIOINSTALLATION

Proceed with radio set mounting instruction on the
other side of this sheet.

MOCOMe70 CONTROL HEAD MODIFICATIONS

MOCOMe70
CONTROL HEAD

SPLICE
CONNECTOR

GAEPS-26441-O

DISASSEMBLY

RADIO SET REMOVAL

Insert the key into the lock and turn it
clockwise. Pull the handle down.

Remove the radio from the mounting plate by
pulling forward with the handle.

CONTROL CABLE

ANTENNA
CONNECTOR

MOUNTING SCREW
38129278 o

“ MOUNTING

RADIO SET REPLACEMENT

Step 1. Lower the radio set onto the mounting plate
using the handle. The handle should be in the fully open
position.

Step 2. Slide the radio backward until the projections
at the front and rear of the mounting plate engage the
slots on the front and rear of the radio.

Step 3. Swing the handle up until it locks into posi-
tion. Lift on the front of the radio to make sure that the
latching mechanism on the handle has engaged the latch
plate on the front of the mounting plate.

TOP COVER REMOVAL

Step 1. Insert the key into the lock and turn it clock-
wise. Pull the handle down, exposing the release button.

Step 2. Push the release button. The top cover will pop
open.

Step 3. Remove the top cover by raising the front and
pulling it forward.

TOP COVER REPLACEMENT

Step 1. Slip the projections at the rear of the top cover
into the slots in the radio housing holding the cover with
the front tipped slightly upward.

Step 2. Lower the front of the cover in place until it
snaps. The top latch will then be engaged.

BOTTOM COVER REMOVAL

Step 1. Remove the radio set from the vehicle and turn
it upside down on a workbench.

Step 2. Unscrew the four Phillips head screws securing
the bottom cover and lift the cover from the radio.

ANTENNA LOCATION
The best location for the antenna is the center of the
vehicle roof. A good alternate location is the center of
the trunk lid. If the trunk lid is used on low band radio
installation ONLY, straps must connect the trunk lid to
ground points on the vehicle body. Be sure you know
that the antenna cable can be acceptably routed to the
radio set location before you mount the antenna. Refer
to the antenna instruction manual for details.

GENERAL SAFETY INFORMATION

Antennas must be installed at least wo feet (0.6 meter)
from vehicle operators and passengers unless shielded
by a metallic surface.

GAEPS-27731-A

RADIO SET LOCATION
In most vehicles the best location for the radio unit is
the floor of the trunk compartment. Regardless of the
location choice, be sure the radio set is protected from
dirt and moisture and that there is sufficient space
around the radio unit to allow adequate cooling and
removal.

INSTALLATION PLANNING

CONTROL HEAD LOCATION
Recommended mounting surfaces include under the
dashboard, transmission hump, and center console. The
installation must not interfere with operation of the
vehicle and its accessories, nor distrub passenger seating

or leg space. In addition, the unit must be within conve-
nient reach of the user(s).

IGNITION SENSE LEAD (OPTIONAL)

The optional fused (1.5 A) orange ignition sense lead
should be connected to the ignition switch terminal
which is hot in both the ‘‘Accessory’’ and ““On’’ posi-
tion. Use of this option will allow the radio to be used in
the standby (receive only) mode when the ignition key is
removed from the vehicle.

PRIMARY POWER CONNECTIONS
The best power connection point for the hot primary
power lead and the green lead is at the hot battery ter-
minal. Be sure that the point chosen is always close to
13.6 volts. Some vehicles switch to a higher-than-
normal voltage during starting.

The radio set negative primary power lead should be
connected to a good ground point on the vehicle chassis.

FUSE

CONTROL AND POWER CABLE ROUTING
Many vehicles are equipped with wire troughs in the
door sills. If the vehicle has this feature, use it to pro-
vide maximum protection for the cable and to simplify
the cable installation. In vehicles without wiring troughs
the control and power cables must be routed where they
are protected from pinching, sharp edges, and crushing.
One suggested route is along one side of the drive shaft
hump under the carpet. Be sure grommets are used
whenever the cable must pass through a hole in a metal
panel.

The included trunnion bracket provides a large variety
of permanent mountings (dashboard and accessible
firewall areas).

MITREK

RADIO AND CONTROL HEAD
PREINSTALLATION CONSIDERATIONS

IMPORTANT

POWER OUTPUT

The Motorola MITREK fm two-way radio you are installing has been tested
for proper transmitter power output before leaving the factory. Each radio is
set to the proper output power level while connected to an accurate 50 ohm
load impedance. Once the power level has been set, the internal power control/
protection circuitry will reduce the power output whenever it senses a load im-
pedance significantly different from 50 ohms. The operation of this circuitry
may be different from that of other Motorola products you have installed.

When you check transmitter output power levels during installation, be sure
you are using a good 50 ohm load impedance and test cables that are as short
as possible. Any significant load variation from 50 ohms will cause an ap-
parent reduction in output power due to the normal operation of the con-
trol/protection circuitry. These variations in power with degraded load im-
pedance will be much more noticeable in the UHF band than in the VHF bands
since cables, meters, connectors, etc. have larger effects at UHF. If power
seems to be unusually low (greater than can be explained by the normal
calibration differences you experience) check your test set-up. If power output
goes up as you improve the quality of the load impedance (approach 50 ohms),
the control/protection circuitry is performing normally.

POWER LEAD COLORS
The color convention for power leads used in MITREK represents a departure
from the convention used in MOCOM®70 and earlier radios. In the MITREK

system the red lead is always positive and the black lead is always negative. The
following statements summarize the use in MITREK installations:

Short lead is chassis ground. It is:
Black (-) in negative ground systems
Red (+) in positive ground systems

Fused lead is battery hot. It is:
Red (+) in negative ground systems
Black (-) in positive ground systems

PRE-INSTALLATION
- BENCH TESTS

A. RADIOSET
Check frequency, power output, modulation, and receiver sensitivity before
installing the radio.

B. CONTROL HEAD
Verify operation of all controls and indicators on the control head before and
after installation.

68P81109E32-E
(Sheet 1 of 2)
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MITREK

RADIO AND CONTROL HEAD
INSTALLATION PROCEDURE

CABLE ROUTING

WARNING

For vehicles equipped with electronic anti-skid braking
systems see ‘‘ANTI-SKID BRAKING PRECAU-
TIONS’’ Publication, Motorola Number 68P81109E34.

Work from the trunk space forward. In some cars
there is room above the fiberboard trunk partition to
admit the cables. If this is not the case, make an opening
through the partition.

Tape the pin-tip connectors into a small bundle.
Pass it and the long power lead forward into the
passenger compartment.

Remove the back seat. Pull the cables into the back
seat area, under the seats and floor mats out the top of
the floor mat under the dash. Where no specific channel
is provided, route the cable under the floor mat along
the side of the drive-shaft hump.

Pull the control cable pin-tip connectors to the ap-
proximate location of the control head. Locate or make
a hole through the firewall to route the power cable into
the engine compartment. The hole must be 28.6 mm
(1-1/8”’) in diameter to fit the supplied rubber grommet.
Install the grommet. Pull the red power cable and fuse
holder through the grommeted hole.

On high power models install the fuse holder clip at
a convenient location near the battery.

The cable kit contains an additional separate green
wire equipped with an in-line fuse. Pass the pin tip end
of the green wire from the engine compartment side of
the firewall, through the grommeted hole, into the
passenger compartment.

An optional orange wire with fuse may be supplied.
This wire will connect from the control head to the igni-
tion switch.

Do not dress the wires at this time but proceed with
the radio set mounting procedure.

68P81109E32-E
(Sheet 2 of 2)
5/9/80-PHI

RADIO SET MOUNTING

Allow 6 cm (2.5”’) behind housing

Step 1. Determine a location for the radio reasonably
protected from dirt and moisture.

Step 2. Place the radio in the desired location and
check for proper clearances as shown in the diagram at
the right.

Step 3. Determine the exact mounting location and set
the radio mounting plate in position. Using the mount
ing plate as a template mark the location of the three
mounting screw holes.

Step 4. Check underneath the vehicle to make sure
that the drill and mounting screws will not encounter the
gas tank, drive shaft, or other obstacles.

Step 5. Drill three 5 mm (0.199 inch) holes at the
marked locations.

Step 6. Install the mounting plate with the three
mounting screws provided. These screws are self- lock-
ing and require no lock washers of flat washers. An
assortment of additional screws and spacers are provid-
ed for installing the mounting plate over extremely ir-
regular surfaces.

Step 7. Install the radio per the instructions for radio
set replacement on the other side of this sheet.

Qty.
4
1
1
1
6
C. MICROPHONE HANGUP BOX (PL OR DPL
MODELS)
HOLE SIZE 3.6 mm (0.144°’) DIA
I
TAPPING
SCREW
\\%9913
(;Al-:Psqw’zso)\
DASH PL> HANG-UP

SWITCH BOX

Install hangup box lead pins to correspondingly num-
bered slots at the rear of the control head; lead labeled
24/30 should be installed into slot 30 for busy light
radios with busy light control heads, into slot 24 for all
other systems.

GBEPS-27728-0

CAUTION
Check underside of vehicle for gas tank
location before drilling

Drill 3 mounting holes 5 mm
(0.199”’) diameter

\(5\7.6 cm
/ (3™

Allow 76 mm (3”’) on either side

Allow 10 cm (4”’) in front for cable installation and
radio removal

Contents of Installation Kit

Part No.

3-139965
4-7688
29-812980
37-103890
42-10217A14

Table 1.
Description Qty. Part No. Description
Screw, tapping, 1/4-14x 1/2 1 3-140075 screw, tapping, 1/4-14x 7/8”’
Washer, locking, 1/4 internal 1 3-140076 screw, tapping, 1/4-14x 1-1/8”’
Terminal, crimp, ¢losed end 1 3-140077 screw, tapping, 1/4-14x 1-1/2”’
3

Grommet, rubber
Strap, tie, 0.140 x 5.50, nylon

43-82292M01 BUSHING, spacer

D. MICROPHONE HANGUP CLIP (CARRIER
SQUELCH MODELS)

BRACKET
64A85596
TAPPING SCREW
35139913
-

Drill 3.6 mm (0.144”’) holes in dashboard

GAEPS-26442-0

CONTROL HEAD, SPEAKER, AND ACCESSORIES

A. CONTROL HEAD

D
DASHBOARDX

rill 4.3 mm (0.170”’) holes in dashboard

ey

i
|

S e= i — 2

T T
| |
§
\\

I
'
|
|

/] 35136756

adjust the control head to the desired angle and secure
with the trunnion screws and washers.

L. A
5;0000005;35(’70006 o
8D00DUDD00000000 @
LEFT HOLE RIGHT HOLE
(CONTROL CABLE) CENTER HOLE (MICROPHONE)
STRAIN RELIEF

(SPEAKER)
PLATE

GBEPS-27729-0

Install the pins from the control cable into correspond-
ingly numbered slots on the radio cable connector at the
rear of the control head; also the pin from the green
(and orange if supplied) power lead. Connect the S hook
on the control cable to the left hole in the strain relief
plate.

E. MICROPHONE

Step 1. Plug the microphone connector into the recep-
tacle on the control head. Connect the S hook to the
right hole of the strain relief plate.

Step 2. Hang the microphone in the hangup box or
microphone clip.

B. SPEAKER

AV

HOLE SIZE 4.3mm (.170’) 1
N TRUNNION BRACKET

DASHBOARD

DETAIL A
MOUNTING BRACKET DETAIL

GAEPS-27727-0

Position speaker in trunnion bracket and rotate to ver-
tical position with MOTOROLA logo at bottom before
tightening screws.

Install the pins from the

speaker cable into slots 31 and
32 of the control head.

STRAIN CONTROL HEAD

Connect S hook to middle hole
of strain relief plate.

DETAIL B
CONTROL HEAD CONNECTION DETAIL

GAEPS-27726-0

POWER CONNECTIONS

NOTE
In vehicles where battery is grounded to
engine block, the frame and engine block
should be connected with a heavy braided
grounding strap.

NOTE
Connect hot lead directly to battery, do
not connect to alternator or other points

BLK

Drill 5 mm (0.199”°) hole. thoroughly
clean area for good ground connection.

MULTI-CONDUCTOR

Step 1. Connect the fused power cable (red for —
Gnd, black for + Gnd) from the trunk to the unground-
ed battery terminal. NOTE: For positive ground in-
stallations remove jumper JU1 on interconnect board in
the MITREK radios.

Step 2. Connect the fused green wire from the control
head also to the ungrounded battery terminal.

Step 3. If the ignition switch option is used, connect
the orange fused lead from the control head to the igni-
tion switch terminal which is hot when the switch is
either in the ON or ACCESSORY position. Remove
jumper JU101 in the control head.

ANTENNA INSTALLATION

A diagram and complete installation instructions are
supplied with each antenna ordered.

POST-INSTALLATION CHECKOUT

away from battery terminal. CABLE CAUTION
Usetiewraps A o00d ground is essential to prevent
VEHICLEFRAME ~ F501 F201  REDPOWER as necessar oo & : o P
(GROUND) CABLE y damage to the radio and cable kit.
\ GRN / to sec1/1re cable
|
?r‘E = } iji/ { ats
“HOT”’ TERMINAL — [— || g—— #14x 1/2” TAPPING SCREW
BATTERY — Y
SPEAKER RADIO [[W— Dmmml GROUND WIRE
Route cables thru any hole— CONTROL ] | 1/4” LOCKWASHER
in firewall or make 28.6 mm HEAD l
(1-1/8’") hole and install Y
grommet. W, | Vg vemcte
L
F401 IGNITION MICROPHONE GBEPS-27730-0
SWITCH \
- HANG-UP
OPTIONAL ORG SWITCH BOX

Step 4. Locate a good site near the radio for the
ground connection. This connection should be made
directly to the vehicle frame. Drill a Smm (0.199 inch)
hole after checking clearance behind the hole location to
make sure the drill or screw will not encounter the gas
tank or other obstacles. Carefully scrape or wire brush
the surface around the hole to assure a good electrical
connection.

Step 5. Attach the unfused power lead from the radio
(black for —Gnd, red for + Gnd) to the frame using the
fourth mounting screw and the lockwasher provided.
The lockwasher should be inserted between the wire lug
and the grounding surface; the mounting screw does not
need an additional lockwasher as it is self-locking.

Step 6. Dress all cables, securing them with tie-straps
as required.

Turn on the radio and perform a complete operational
check. If ignition noise or alternator whine are noted
refer to Motorola publication 68P81109E33—Reducing
Noise Interference in Mobile Two-Way Radio Installa-
tions.



THEORY OF OPERATION

1. GENERAL

Complete theory of operation for the MITREK
radio is contained in the theory notes on the schematic
diagram. These diagrams together with the functional
block diagram provide all of the theory which an ex-
perienced technician will require to service the radio.
Detailed theory of operation for those circuits unique to
the MITREK radio is given in the following paragraphs.

2. METER 4 CIRCUIT
2.1 GENERAL

2.1.1 The Meter 4 circuitry allows the receiver charnel

elements to be warped on to the correct frequen-
cy using the same zero center meters used on radios with
discriminators.

2.1.2 The circuit is basically a low frequency oscillator

(approximately 30 Hz) that gates the receiver in-
jection circuitry on and off while an on frequency car-
rier is being applied. The dc voltage at the output of the
detector is sampled both when the channel element is on
(indicates actual carrier frequency) and when the chan-
nel element is off (indicates desired i-f frequency). The
difference between the two voltages indicates how far
off frequency and in what direction the channel element
is. When the two voltages are identical the channel ele-
ment is on frequency.

2.2 DETAILED OPERATION

2.2.1 The low frequency oscillator consists of Q2 and

Q3 which are wired as a Schmitt trigger and Q1
which also controls the receive switched 9.5 V. During
normal receive operation, Q2 and Q3 will have no sup-
ply voltage and will be off. Q1 will be turned on and C1
will be charged via R2.

2.2.2 The Meter 4 circuit is activated whenever

9.5 volts is applied to Q2 and Q3. There are two
conditions when 9.5 V is applied: (1) during a transmis-
sion, and (2) when it is desired to set the receiver fre-
quency.

2.2.3 The setting of the receiver frequency will be

covered first. This sequence is initiated by short-
ing two pins together which applies regulated 9.5 volts
to Q2 and Q3. Q2 is held off by the charge on Cl1, but
Q3 turns on. The output of Q3 immediately goes high
turning off Q2 which removes RX 9.5 volts. C1 will
start discharging through R2 soon reaching a point
where Q2 will turn on and Q3 turns off.

2.2.4 QIl is allowed to turn on again recharging Cl.

When Cl1 charges high enough to turn Q2 off the
entire sequence repeats itself. The end result is Q2, Q3,
and Q1 oscillate at about 30 Hz. The phase relationships
are such that Q1 always turns off when Q3 turns on.

2.2.5 Whenever QI turns off, the receive oscillator is

disabled by the removal of the RX 9.5 volts. At
the same time Q3 outputs a positive going pulse to Q4
via C2 and Q4 temporarily turns on. C3 starts charging
through Q4 and R13 to the dc voltage at the output of
the detector buffer. Remember this particular voltage is
sampled when the oscillator and thus the incoming car-
rier is disabled.

2.2.6 Whenever Q3 turns off, Q1 turns on restoring

the RX 9.5 volts enabling the receiver oscillator
and the incoming carrier. Q4 is also off at this time and
C3 either charges or discharges to the dc voltage now at
the detector buffer. This time the voltage is sampled
when the oscillator and incoming carrier are enabled.
With Q4 turned off any charging or discharging cur-
rents through R14 and C3 must flow through the meter
movement which is in parallel with Q4. If the carrier
developed voltage is higher than the idling voltage C3
will charge more causing the meter to deflect to one side
of zero center. If the carrier developed voltage is lower
than the idling voltage, C3 will discharge causing the
meter to deflect to the other side of zero center. If the
carrier developed voltage is identical to the idling
voltage C3 will neither charge further nor discharge and
the meter will read zero. With a carrier of known good
frequency applied, the meter 4 circuit is activated and
the channel el=ment is warped until the meter reads zero
center. At this point C3 is neither charging nor discharg-
ing and the receiver is right on frequency.

2.2.7 When a transmission occurs, the push-to-talk

circuit activates the TX 9.5 V which is applied to
Q2 and Q3. The circuit does not oscillate through
because the secondary push-to-talk line clamps the input
of Q3 low and Q3 remains turned on for the duration of
the transmission. Q3 in turn keeps Q1 turned off disabl-
ing the RX 9.5 volts. Thus part of the Meter 4 circuit is
used to disable the receiver when transmitting.

3. POWER CONTROL AND PROTECTION
CIRCUIT

3.1 GENERAL

3.1.1 The power control and protection circuit pro-

tects the rf power amplifier from overcurrent
and overtemperature by reducing the drive during these
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conditions. In addition, it limits the maximum amount
of drive that may be developed during undercurrent
conditions such as when a driver or final device is faulty
or during certain high VSWR conditions. Last, the pro-
tection circuit has a 15 ms turn-on delay to delay the
generation of rf during antenna switching.

3.1.2 The circuitry may be separated into two por-

tions. A regulation loop has control during nor-
mal operation and senses overcurrent and/or
overtemperature. A drive limit loop limits the maximum
drive when the power amplifier current drops below the
operating point of the regulation loop.

3.1.3 A third loop is provided on the 75 and 110 watt

models. This loop protects the driver as well as
the final amplifier by sensing and limiting the driver cur-
rent. :

3.2 DRIVE LIMIT LOOP

3.2.1 The limit loop, consisting of U901, Q903 and

Q904, acts as a limiter for the variable control
voltage which is applied to the various exciter and power
amplifier stages. Whenever the diode CR902 is reverse
biased, the limit loop will go to a condition where the
potentials at the inverting and non-inverting inputs to
U901 are equal. The control voltage may be varied by
R911, the Drive Limit Control, which is part of a
voltage divider in the feedback path from Q904 to
U901. R911 is adjusted during initial alignment by
watching a wattmeter and setting the power output
about 10% above rated power. The control voltage out-
put in this mode (when CR902 is reverse biased)
represents the maximum amount of drive possible under
any operating conditions. '

3.2.2 Any time CR902 becomes forward biased and a

higher potential is applied to the inverting input
to U901, the limit loop is upset and the control voltage
drops to some value lower than maximum drive. During
normal operation CR902 is forward biased by the
regulation loop.

3.3 FINAL AMPLIFIER REGULATION LOOP

3.3.1 The final amplifier regulation loop serves double

duty as both a power regulator for the final
amplifier and an overcurrent or overtemperature pro-
tection circuit. Q902 senses these input sources via
CR901. If, for any reason, any of these inputs go lower
than normal the output of Q902 will go higher, the in-
verting input to U901 will go higher, and the control
voltage output will go lower reducing the drive to the
driver and final amplifier stages. The turn-on of CR902
is controlled by R909, the Power Set control, which is
adjusted during alignment for rated power.
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3.3.2 One input to CR901 monitors the final current.

The current drawn by the final amplifier must
flow through R801, a low series resistance shunt, caus-
ing a slight voltage drop which will be felt at Q902
through R802. The second input to CR901 monitors the
PA deck temperature. If the temperature in the PA
compartment exceeds approximately 95°C, RTS801
decreases its resistance enough to allow the voltage, at
R804, to forward bias CR801. The input to Q902 will
again start to drop. Any low applied to Q902 will cause
the output of Q902 to go higher. This will forward bias
CR902, upsetting the limit loop, causing the control
voltage output to be reduced.

3.4 DRIVER REGULATION LOOP
(Included on 75 and 110 watt models only.)

3.4.1 The driver regulation loop provides protection

for both the driver and the final amplifiers by
limiting the driver current and power output. Transistor
Q805 senses the driver current via R822 and CR803. The
output from this stage is determined by the setting of
potentiometer R826. This output is coupled through
CR804 and is used to drive control amplifier U901
located on the main board. Potentiometer R826 is ad-
justed for a power output which is above the power level
set by the final amplifier regulation loop.

3.4.2 Under normal conditions, the output of Q805 is

too low to forward bias CR804 and the regulator
loop controls the drive. When excess driver current is
drawn, the input to Q805 decreases and the output in-
creases. The inverted input to U901 increases and the
control voltage output decreases, thus reducing the
drive to the power amplifier.

3.5 OPERATION

The normal operating point is set by adjusting
R909, the Power Set control, for the rated power out-
put. At this point CR902 will be forward biased. The
current drawn by the PA final amplifier flows through
R801 and the voltage drop across R801 is applied to
Q902. If the final current tries to increase, the input to
Q902 will go lower, its output will go higher, the invert-
ing input to U901 will go higher and the control voltage
will go lower, reducing the drive level causing the final
curent to return to normal. If the PA current tries to
decrease the opposite will take place. The input to Q902
will go higher, its output will go lower, the inverting in-
put to U901 will go lower and the control voltage will go
higher causing the PA current to return to normal. If
for some reason the PA current cannot be brought up to
normal, such as a PA failure, the output of Q902 will
not change when the control voltage increases and
CR902 will become reverse biased. When this happens
the limit loop reverts to its limiting mode.




3.6 INITIALIZATION

3.6.1 When the radio is keyed, SEC PTT goes low

allowing Q902 to saturate (C916 charging
through the base-emitter junction of Q902 and R926
holds Q902 saturated). This forward biases CR902
which forces U901-2 high and pulls U901-6 low. Q9%03
and Q904 are cutoff and there is no drive applied to the
control stages.

3.6.2 After 15 milliseconds, C916 has charged

sufficiently through Q901 to reduce Q902 con-
duction reverse biasing CR902. This allows U901-2 to be
pulled low and U901-6 goes high turning on Q903-Q904.

4. BRIDGE AUDIO CIRCUIT

4.1 The unique bridge audio circuit provides a highly

efficient audio output. The circuit uses two dif-
ferential power amplifiers which provide a balanced
push-pull output to the speaker.

4.2 Audio is applied from the audio amplifier to the
non-inverting input of U401. The output of U401
is applied to both one side of the speaker and to U402.
R422 and R423 form a voltage divider that attenuates
the high level output of U401 before it is applied to the
inverting input of U402. The output of U402 is equal in
amplitude to the output of U401 but 180° out of phase.

MAINTENANCE/TROUBLESHOOTING

1. GENERAL

1.1 The MITREK radio is designed for ease of access

and servicing. The entire radio may be aligned
from the top after removing the top cover. The radio is
easily removable from the vehicle, and the entire solder
side of the main circuit board can be accessed for
troubleshooting by merely removing the four screws
holding on the weatherproof bottom cover.

1.2 Full maintenance information for the radio is pro-

vided on the schematic diagram and the functional
block diagram. The schematic diagram is highlighted
with theory notes for each significant stage and has
maintenance notes and signal levels distributed at key
points in the circuit. These levels are shown on the func-
tional block diagram. The measurement points for the
levels are keyed on the circuit board detail to allow rapid
location and identification by the technician. DC
voltages are provided on the schematic for most tran-
sistor leads.

2. RADIO SET DISASSEMBLY

2.1 REMOVAL OF RADIO SET FROM THE
VEHICLE

An illustrated step-by-step procedure for removal
and replacement of the radio is given on the Pre- in-
stallation Considerations pull-out page in this manual.

2.2 TOP AND BOTTOM COVER

An illustrated step-by-step procedure for removal
and replacement of the top and bottom covers is given
on the Pre-installation Considerations pull-out page in
this manual.

2.3 OPTIONAL TONE “PRIVATE-LINE”’/
“DIGITAL PRIVATE-LINE” BOARD

To remove the board, remove three mounting
screws, and unplug the board from J3 on the intercon-
nect board. To replace the board reverse the removal
procedure.

2.4 INTERCONNECT BOARD

To remove the interconnect board, remove the
“PRIVATE-LINE”/“DIGITAL PRIVATE-LINE’’
board, and the time-out-timer board (if used). Remove
one Phillips head screw from the mounting bracket, and
two Phillips head screws from the radio connector J1,
on the front of the chassis. Slightly lift the board, tilt it
toward the rear, and lift it out of the chassis. To replace
the interconnect board, reverse the removal procedure
being careful to seat J2 into P2 on the main circuit
board.

2.5 ANTENNA SWITCHING RELAY

To remove the antenna switching relay, unsolder
two leads to the relay coil, and two coax cables from the
receiver input, and harmonic filter output. Remove a
locknut from the front of the chassis with a spanner
wrench, and remove the relay (RSX4028A Spanner Nut
Removal Tool available from Motorola National
Parts). To replace the relay, reverse the removal pro-
cedure.

2.6 MAIN BOARD REMOVAL
To remove the main board, unsolder, and remove
two coax cables, one on the component side, and one on

the solder side, of the board. Unsolder the wiring to the
five feedthru capacitors, and to the antenna relay.
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Remove four transistor mounting screws from the
chassis walls, and eleven hex head board mounting
screws. Remove the board from the bottom of the
chassis. To replace the board, reverse the removal pro-
cedure, taking care to replace the transistor insulations,

and shoulder washers, to prevent the transistors from -

shorting to the chassis wall.

3. POWER AMPLIFIER
3.1 TRANSISTOR REPLACEMENT

3.1.1 To remove the power transistors, remove four
transistor mounting screws and one nut, then
unsolder and remove the transistors. (Special soldering
iron tips ST1160 and ST1161 are available from the
MOTOROLA Parts Department to aid in unsoldering
the silver mica bypass capacitors, and the transistors.)

3.1.2 When replacing rf power transistors several

precautions must be observed. First remove all
thermal compound and residue from both the chassis
and the transistor using a soft cloth or paper towel. Ap-
ply a thin film of Wakefield thermal compound to the
bottom of the transistor mounting flange. Replace the
transistor in the center of the printed circuit board
cutout tightening the mounting hardware to 6-7 inch
pounds maximum. Solder leads using a low power
(40-60 W) iron using enough solder to completely cover
the lead and solder pad. Make sure that the solder is
flowing freely both over and under the lead before
removing the heat. If a lead tends to spring away from
the printed circuit board, hold down the far end of the
lead against the board (using the tip of pliers) until the
solder hardens.

3.1.3 When removing components from the power
amplifier printed circuit board it is essential that
the solder by completely moiten around the lead(s) to be

removed before attempting to remove any compo-

nent(s). Failure to exercise this precaution could resuit
in removal of through-plating in component holes
and/or top side metal on the printed circuit board which
may necessitate removal of the printed circuit board for
repair. To ensure proper performance of the rf power
amplifier, it is essential (when replacing board-mounted
parts) that the parts be mounted vertically with the bot-
tom of the component(s) flush with the printed circuit
board. However, the proper mounting of C805, C813,
C814, C820-C828, R801, and Q804 is dictated by their
lead configuration.

3.2 POWER AMPLIFIER BOARD REMOVAL

3.2.1 Under normal maintenance conditions, there

should be no need to remove the PA board, since
all components may be removed from the top of the
board. If, however, it should become necessary, the
following procedure should be used. Remove the input
and output coax cables from the circuit board. Unsolder
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seven feed-thru capacitors. Remove eight hex head
screws, four transistor mounting screws, and one tran-
sistor mounting nut. Lift the PA board out of the
chassis.

3.2.2 To replace the PA board, reverse the removal

procedure. PA power transistors should be in-
stalled after the circuit board installation is complete.
Refer to paragraph 3.1.

4. FIELD REPAIR FAILURE ANALYSIS
(110 WATT)

The following checks assume that the 13.4 V dc is
applied to the radio set through a standard cable kit,
that the radio is terminated in a resistive 50 ohm load,
that all power control potentiometers (R826, R909, and
R911) are positioned fully clockwise, and that alignment
was performed with the radio set keyed on a defective
channel (unless otherwise stated). All rf measurement
should take into consideration the tolerance of the
measuring equipment.

4.1 NOPOWER OUTPUT OR POWER OUTPUT
LESS THAN 40 WATTS

4.1.1 Exciter Checks

If MTR 3 is less than 20 uA, or MTR 5 is less
than 5 uA on a problem channel, a defective channel
element or misaligned exciter is the probable cause. The
exciter is defective or misaligned if the exciter power
output into a 50 ohm load is less than 2 watts. If the ex-
citer output is less than 2 watts, realign the exciter as
directed in the standard instruction manual. If the
power amplifier output is still low, remeasure the exciter
power output. If the exciter power out is still less than
2 watts, the exciter is defective.

4.1.2 Voltage and Overall Current Checks

With the radio unkeyed and the receiver audio at
a minimum, check for +13.3 V dc on the Q801-Q803
collectors and for the power supply current drain.

Step 1. If one or more stages has zero voltage, check
associated dc feed circuits for an open circuit.

Step 2. If more than 1 Ampere is being drawn from
the power supply, check for A+ or A- shorts on the
printed circuit board. Check closely under coil L804
(lifting it as necessary) for shorts due to punctured in-
sulation on coil and printed circuit board.

4.1.3 Continuity Checks

Check the harmonic filter, output cable, and
antenna switch for shorts, opens, or defective parts.
Continuity checks (made with the radio keyed, but all
transmit channel elements removed) can be used to
isolate the fault.




4.1.3.1 No connection from the center pin of the UHF

connector to the junction of L809 and C820 in-
dicates an open antenna switch, cable or harmonic
filter, or defective switching circuit.

Step 1. Check for at least 5 V dc across the antenna
switch coil. If this voltage is low or absent, check for
defects in the regulator/switching circuitry on the main
board.

Step 2. Check back from L809 to the antenna cable
center conductor in the harmonic filter to isolate the
open section. If no connection is found at the antenna
cable conductor, replace the antenna switch assembly.

4.1.3.2 A short from the center pin of the UHF con-
nector to the chassis indicates a shorted anten-
na switch cable or harmonic filter.

Step 1. Check for the proper polarity of voltage on the
antenna switch coil as indicated by the + and - mark-
ings on the coil bobbin.

Step 2. Remove the bottom covers from the radio and
check for continuity from the center pin of the UHF
connector to the center conductor of the receiver coax
cable. If continuity is indicated, replace the antenna
switch assembly.

Step 3. Visually check for shorts in the harmonic
filter. If no shorts are visible, remove the output cable
from the harmonic filter. If a short still exists at the
UHF connector, replace the antenna switch assembly.

Step 4. Remove C820 and check to see if it is shorted.
Continue removing remaining capacitors (C821-828)
and check for a short until the short is isolated. If the
short disappears upon removal of a capacitor, replace
that capacitor and reassemble the radio.

4.1.4 Individual Stage Current Checks

Check the collector current drawn by all stages
to determine if the normal value shown in Table 1 is
drawn.

Step 1. If a stage is found with less than minimum Ic
(sec Table 1), check for shorts or defective components
in that stage, then in the preceding and following stages.

Step 2. Where more than one stage indicates low cur-
rent, check the earliest defective stage (toward the PA
input) first.

Table 1. Minimum Normal Current Readings

NOTE
“‘Direct’’ current measurements taken by inserting am-
meter into transistor dc feed circuit at the common A +
connection.

4.1.5 Transistor Checks

Unless absolutely necessary, transistors
Q801-803 should not be replaced. If the final amplifiers
are suspect, the defective device(s) can be isolated by
lifting up one end of R812 and R813 and measuring
their resistance. If R812 is open, replace R812 and
Q803. If R813 is open, replace R813 and Q802.

4.2 POWER OUTPUT LESS THAN 135 W
AT MAXIMUM POWER SETTINGS

4.2.1 Exciter Check

Perform the exciter check as outlined in
paragraph 4.1.1.

4.2.2 Antenna Switch Check

Remove the bottom covers from the radio. With
the channel elements removed and the radio keyed,
check for continuity from the center pin of the UHF
connector to the center conductor of the receiver coax
cable on the printed circuit board. If continuity is in-
dicated, replace the antenna switch assembly.

4.2.3 Voltage Checks

Check A+ and A- voltages at the Q801-Q803
collectors with the power amplifier operating. Use only
a passive voltmeter or a VOM with 6.8 uH series chokes
(Motorola Part No. 24-84250D02 or equivalent) at the
probe tips. With the power supply accurately set for
13.4 V dc, voltages on the transistor collectors should
exceed the following values (all voltages measured with
respect to the A- plating on the power amplifier board):

Q801 — +11.9Vdc
Q802,3 — +12.1Vdc

Step 1. If all voltages are low, recheck the power sup-
ply. If the power supply is satisfactory, check the feed-

. through capacitors for poor solder connections.




Table 2. Minimum Power Output From Q802 or Q803
(12.5 V dc applied with a 1 watt drive signal)

Rl (in MH2)

R1l (in MHz)

29.7-32.999 © 33.0-35.999 . 36.0-38.999 . 39.0-42.999  43.0-46.999 . 47.0-50.0

63 W 55W S0W

69 W 64 W 55W

Step 2. If only one stage has low voltage, trace back
through the dc-feeds of that stage, checking for bad
connections or defective components. The maximum
normal voltage drops are 0.3 V dc for R801, 0.5 V dc for
R822, and less than 0.1 V dc for all other components in
the dc-feed circuits.

4.2.4 Stage Current Check

Check the stage currents as outlined in
paragraph4.1.4.

4.2.5 Final Amplifier Check

If trouble in the final amplifier (Q802, Q803) is
indicated, or other approaches have failed, check for
defective parts. If no obviously defective passive com-
ponents, misconnections, or shorts can be located,
make the following tests.

NOTE
Remove all power from the radio set for
the following tests.

Step 1. Check in-circuit base-emitter resistance on the
suspect transistor(s). If greater than 1 ohm, coil L806
and L807 are bad.

NOTE
Place the negative potential lead from the
ohmmeter on the transistor base for this
test.

Step 2. If the resistance check shows that L806 and
L807 are not defective, remove these coils and discon-
nect the base leads from the final amplifier transistors.
Check the resistance across the pads where each coil
connects in the circuit. If the resistance is not between 2
and 2.7 ohms, a defective R812 or R813, or a printed
circuit board short is indicated.

Step 3. If no printed circuit board short is found, and
R812 and R813 are good, replace coils L806 and L807
and resolder the transistor base leads. Unsolder the col-
lector of Q802 and solder a 2500 pF (large body) silver

mica capacitor (Motorola Part No. 21-859773 or
equivalent) from the printed circuit board collector pad
of Q802 to the emitter tab of Q802 which is closest to
output transformer T802. Apply 12.5 V dc (measured at
the A+ /A- feed-thru capacitors) and a 1 watt drive
signal. (This 1 watt drive source can be derived from the
exciter by using R911 to control the exciter power out-
put as measured by a thru-line wattmeter connected be-
tween the exciter and power amplifier board.) Peak
C820 and C821 for maximum power output. If the
power output is /ess than shown in Table 2, remove the
12.5 V dc and then replace Q803. Unsolder the 2050 pF
capacitor from the printed circuit board collector pad of
Q803 to the emitter tab of Q803 which is closest to
T802. Reapply the 12.5 V dc, the 1 watt drive signal,
and peak C820 and C821 for maximum power output.
If the power output is /ess than the values shown in
Table 2, remove the 12.5 V dc and 2500 pF capacitor
and then replace Q802 and resolder the collector of
Q803.

4.2.6 Driver Check

With all power removed from the radio set,
check for open base return on Q801 by measuring in-
circuit base-emitter resistance. A resistance greater than
1 ohm indicates that L803 is defective.

NOTE
Place negative potential lead of
ohmmeter on transistor base(s) for
this test,

S. IGNITION NOISE AND ANTI-SKID BRAKING

If the MITREK radio is to be used in a vehicle
employing an anti-skid braking system, refer to
Motorola publication 68P81109E34 ‘“‘Anti-Skid Brak-
ing Precautions”. If ignition noise or alternator whine
are u problem, refer to Motorola publication

68P81109E33 ‘‘Reducing Noise Interference in Mobile
Two-Way Radio Installation’’. These two publications
are available at no charge from Motorola and may be
ordered using the self-mailer in the front of this manual,
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* Required for tone-coded ““Private-Line’’ models only
** Required for ‘‘Digital Private-Line’’ models only

NOTE
Versions B-E of TEKS Metering Panel must be modified with RPX4053A Conversion Kit before use with the radio.

TRANSMITTER PREALIGNMENT NOTES
RANGEI: 29.7-38999 MHz RANGEII: 39-50 MHz

1. Unnecessary tuning adjustments should be avoided. Usually, only a touch-up transmitter alignment is needed.
Complete transmitter alignment is needed only in the following cases:

a.  after changing transmitter operating frequency.
b.  after replacing a component in a frequency-sensitive network.

2. The tune-up procedure has been written for use with the Motorola portable test set or the TEK-S Meter Panel set
to position A.

3. Before beginning a complete alignment, preset tuning adjustements as follows:

a.  Set C804 (Range II only), C810, and C811 to maximum clockwise (60 W models). Set C820 and C821
maximum clockwise (110 W models).

b.  Set R909 and R911 to maximum clockwise (60 and 110 W models). Set R826 to maximum clockwise
(110 W models).

c.  Set L701, L702, L703, L704, and L705 according to the exciter preset chart. Preset positioning of the
exciter coil slugs insures that the exciter is tuned to the correct harmonic of the oscillator.

d.  Set power supply voltage to 13.6 V (60 W models) or 13.4 V (110 W models).

4. Key transmitter for each step in alignment procedure and de-key as soon as alignment step is completed. Avoid
keying an unaligned transmitter for prolonged periods.

5. Multi-frequency radios should be aligned on the lowest operating frequency.

ca8n c810 C804 (RILONLY )

_—-C821

- c820
R911

R826

R909

RO11

T1 DEV ADJ. /

T1 FREQ. ADJ. R900

T2 DEV ADJ. —

T2 FREQ, ADJ. F1 FREQ ADJ
F1DEV ADJ

T3 FREQ. ADJ. F2 FREQ ADJ

T3 DEV ADJ. F2 DEV ADJ

T4 FREQ. ADJ. F3 FREQ ADJ

-T4 DEV ADJ.
F3 DEV ADJ
F4 FREQ ADJ
F4 DEV ADJ

L705 L704 L703  L701 1702 TRANSMITTER
METERING FAEPS—27786-A
TRANSMITTER METERING SOCKET FAEPS-26444-A L705  L704  SOCKET L703 L7071 L702 (uag7)
Transmitter Adjustment Locations Transmitter Adjustment Locations
(60 Watt Models) (110 Watt Models)

TRANSMITTER ADJUSTMENT PROCEDURE

TEST SWITCH
STEP POSITION ADJUSTMENT PROCEDURE
1 M3 L701, L702, L703 Tune coils in order listed for a peak MTR 3 reading. Repeat
procedure to ensure that a peak has been obtained.
2 Ms L704, L705 Tune coils in order listed for a peak MTR 5 reading. Repeat
procedure to ensure that a peak has been obtained.
3 MS C804 (60 W models) Tune for sharp dip on MTR 5.
(Range II only)
4 Wattmeter C810 (60 W models) Tune for peak power output.
C821 (110 W models)
5 Wattmeter RI11 Adjust for power output of 65 W (60 W models), 130 W (110 W
models), or maximum clockwise, whichever is less.
6 Wattmeter C811 (60 W models) Tune for peak power output.
C820 (110 W models)
7 Wattmeter R911 Adjust for power output of 65 W (60 W models) or 130 W
(110 W models).
8 Wattmeter C810 (60 W models) Tune for peak power output.
C821 (110 W models)
9 Wattmeter R911 Adjust for power output of 65 W (60 W models) or 130 W
(110 W models).
10 M7 C804 (60 W models) Tune for a peak MTR 7 reading.
(Range II only)
11 Wattmeter R911 Adjust for power output of 65 W (60 W models).
(Range II only)
12 Ms L705, L704 Tune coils in order listed for a peak MTR 5 reading.
13 M3 L703, L702, L701 Tune coils in order listed for a peak MTR 3 reading.
14 M7 C804 (60 W models) Tune for a peak MTR 7 reading.
(Range II only)
15 Wattmeter RI911 Adjust for power output of 65 W (60 W models) or 130 W
(110 W models).
16 Wattmeter C810, C811 (60 W models) Tune in order listed for a peak power output. On 60 W models, if
C820, C821 (110 W models) MTR 7 reading is greater than 15 uA, detuné C810 until the
reading is 14 uA.
17 MS5 (110 W models) R911 On 60 W models, adjust R911 for a power output of 70 W. On
Wattmeter 110 W models, adjust R911 for a 130 W power output, note
MTR 5 and then adjust R911 for a 2 uA increase on MTR 5.
18 Wattmeter R909, R826 (110 W models) On 60 W models, adjust R909 for a power output of 65 W. On
110 W models, adjust R826 for 130 W and then adjust R909 for a
120 W output.

This completes the alignment for single frequency radios. For multi-frequency radios, perform the following steps. If the separa-
tion is greater than 400 kHz, the transmitter must be aligned on the lowest transmitter frequency before proceeding.

19A Wattmeter, M7 R909, R911, R826, C821 On RII 110 W models with channel separation greater than
400 kHz, set R909 and R826 to maximum clockwise. Then set
R911 to 130 W on the Jowest frequency, and turn C821 counter-
clockwise until M7 decreases 1 uA.

19B — R909, R911, R826 (110 W Set to maximum clockwise.

models)

20 MS L704, L705 On the highest frequency, tune coils in order listed for a peak
MTR 5 reading. Repeat procedure to ensure peak has been at-
tained.

21 Wattmeter RI11 Adjust for power output of 50 W (60 W models) or 130 W
(110 W models).

22 Wattmeter L705 Adjust for equal power output on the lowest frequency and

highest frequency (difference of 3 W or less).

23 Wattmeter RI11 On the lowest frequency, adjust for a power output of 70 W
(60 W models) or 130 W (110 W models). Observe power output
at all frequencies. On the channel having the lowest power out-
put, adjust R911 for a power output of 70 W (60 W models) or
130 W (110 W models). On 110 W models, note MTR 5 and then
adjust R911 for a 2 uA increase on MTR 5.

24A Wattmeter R909 On the Jowest frequency, adjust for a power output of 65 W.
(60 W models Observe power output at all frequencies. If power output on any
only) frequency is less than 65 W, adjust R909 for a power output of

65 W. If the difference in power output between the lowest fre-
quency and the highest frequency is greater than 4 W, return to

Step 19.
24B Wattmeter R909, R826 Select the channel with the Jowest power output. Adjust R826 for
(110 W models 130 W. Observe power on all channels. If any channel is less than
only) 130 W, readjust R826 for 130 W. Adjust R909 for 120 W. If any

channel is less than 120 W, readjust R909 for 120 W. If the dif-
ference in power output between any two channels is greater than
10 W, return to Step 19.

The multi-frequency transmitter has now been completely aligned.

FINAL METER READINGS
1. Each time a transmitter is aligned or tested, final meter readings should be made and entered in a logbook.

2. All readings given in the following table are minimum (based on a nominal dc supply voltage of 13.6 volts
(except M7 (PA current) which is a maximum reading.

3.  Thereadings at M3 and M5 are purely relative and do not give actual current or voltage measurements.

4. Multiply the microampere scale reading obtained at M7 by 0.8 to determine the approximate final amplifier
current in amperes.

TRANSMITTER METERING TABLE

OSCILLATOR FREQUENCY ADJUSTMENT

Setting the oscillator ‘‘on frequency’’ should be done after the transmitter has been aligned, but before transmitter
deviation is checked and set. To set the oscillator on frequency, perform the following steps:

Step 1. Set up the frequency meter as described in the frequency meter instruction manual.

Step 2. Set the frequency selector switch on the control head to the F1 position (multi-frequency radios only).

Step 3. Key the transmitter with no modulation using the portable test set. On ‘‘Private-Line”’ or ‘‘Digital Private-
Line”’ coded squelch models, disable the ‘“Private-Line”’ encoder by shorting the code disable points on the ‘‘Private-
Line’’ or ‘‘Digital Private-Line’’ encoder/decoder board.

Step 4. Adjust the T1 FREQ ADJ control for proper readings on the frequency meter. If the frequency as indicated
on the frequency meter is too low, turn the T1 FREQ ADJ control counterclockwise; if too high, turn the control

clockwise. Set the frequency to within + 30 Hz.

NOTE
Omit Steps 5 and 6 for single frequency units.

Step 5. Set the frequency selector switch to the F2 position and repeat Step 4 using the T2 FREQ ADJ control.

Step 6. Repeat Step 4 for F3 and F4, using the T3 and T4 FREQ ADJ controls, respectively.

Step 7. On “‘Private-Line”” or ‘‘Digital Private-Line’’ models, remove the short added in Step 3.
DEVIATION ADJUSTMENTS

NOTE
The oscillator frequency adjustment mus¢ be made prior to this adjustment.

Step 1. Connect the output leads of the tone oscillator through a 0.33 uF capacitor to the transmitter audio input
(microphone receptacle).

Step 2. Connect the ac voltmeter across the same terminals and adjust the tone generator output to 1 volt at
1000 Hz.

Step 3. Place the frequency selector switch in the F1 position (in multiple frequency models) and key the transmitter
using the portable test set. Adjust the T DEV ADJ control, for 4.8 kHz deviation as read on the deviation measuring
instrument used. For multiple frequency models adjust the F2, F3, and F4 DEV controls with the frequency selector
switch in the corresponding position.

Step 4. “‘Private-Line’’ tone deviation should be between 0.5 and 1 kHz.

TURNS FROM TOP OF COIL FORM
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RECEIVER ADJUSTMENT PROCEDURE
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FREQUENCY, MHz EXTENDER FREQUENCY (MHz) GAEPS—26450~A

GAEPS—26449—-0

RECEIVER PREALIGNMENT NOTES

The alignment procedure is written for use with the Motorola portable test set. If using the TEKS5-F or modified
TEKS-B through TEKS-E meter panels, put the M1, 2 polarity switch in the reverse position and ignore the in-
dicated polarity notes.

IMPORTANT: When using the Motorola portable test set for M4, place the FUNCTION SELECTION
SWITCH to the XMTR position. Switch polarity as necessary for proper M4 operation.

In some cases peak meter reading may occur at two points in the tuning range of a coil. Always tune to the peak
where the slug is nearest the top of the coil form (away from the circuit board).

Receive Frequency Calculations:
Fosc = Fc+10.7 MHz
Fc = carrier frequency
Fosc = oscillator frequency

FL is the lowest receive frequency.
Fn is the highest receive frequency.

POSITIVE GROUND SYSTEMS

CAUTION
In positive ground systems the case of the TEKS Meter Panel
and portions of the S1056B Portable Test Set are hot with
respect to the vehicle chassis due to the nature of the positive
ground installation. Take necessary precautions that the test
equipment does not contact the vehicle chassis.

1 L101-L106 Preset rf deck and injection tuning slugs as shown in Preset Chart (read chart for FL).
L151-L153
Omit Step 2 on non-extender radios.
2 T300, L301, L302, Determine sampling channel frequency from EXTENDER tuning table. Preset EXTENDER
L303 tuning slugs as shown in EXTENDER Preset Chart.
3 T102 Preset the mixer drain transformer, T102, to approximately 2 turns below flush with the top of
the coil form.
4 L204, L206 Preset the i-f matching network coils, L204 and L206, to 8 turns below flush with the top of the
coil forms.
5 2 L208 Starting with the slug at the top of the coil form, adjust the detector coil L208, for 24 uA on

meter 2 (no input signal is necessary).

Omit Step 6 for non-extender radios.

6 3 T300, L301, 302, Set signal generator to extender frequency (see table) and set level to obtain a reading on meter 3.
L303 Tune in order for a peak on meter 3. Repeat until no further improvement is obtained.

Perform Step 7A for all radios. Perform Steps 7B and 7C only for wide-space radios (FH-FL greater than 400 kHz).

7A 6 L151,L152,L153  Set frequency switch to FL. Adjust for peak reading on meter 6. Repeat until no further
improvement is obtained.
7B 6 L151,L153 Set frequency switch to FH. Tune L151 and L153 for a peak on meter 6. Repeat until no further
improvement is obtained.
7C 6 L152 Set frequency switch to FL. Tune L152 for a peak on meter 6. Repeat Step 7B then proceed to
Step 8.
8 1 (Rev), 4 Receiver Oscillator  For each frequency: Set the rf signal generator to the carrier frequency (+ 30 Hz) and adjust the
Warp output level for a meter 1 reading of 35 uA. Activate the meter 4 circuit by shorting the meter 4
enable pins. Adjust the oscillator frequency (R1-R4 ADJUST) for a zero reading on meter 4.
9A 1 (Rev) L101-L106 Connect an rf signal generator to the antenna connector and set to FL. Adjust the generator level

for an indication between 35 and 45 uA on meter 1. During tuning readjust the signal generator
level as necessary to keep meter 1 between 35 uA and 45 uA. Tune L101-L106, in order, for a
peak on meter 1. Repeat until no further improvement is obtained.

Perform Step 9B only for wide-space radios (FH-FL greater than 400 kHz).

9B 1 L101-L106 Repeat Step 9A using FH.
For a change of receiver frequency only, omit Steps 10 and 11.

10 1 (Rev) T102, L371, 1372, With any receiver frequency selected, apply standard test modulation (1 kHz modulation,
L373,1204, 1206 +3 kHz deviation) to an on-channel signal generator and adjust the signal generator level for
35 uA on meter 1. Adjust T102, L371, L372, L373, L204 and L206 for a peak on meter 1, while
adjusting the signal generator level to keep meter 1 between 35 uA and 45 uA (L372 and L373 are
preset only on extender radios). Repeat until no further improvement is obtained.

With the same conditions as in Step 10, adjust L208 slowly to produce maximum audio voltage
across the speaker.

11 AC voltmeter 1208
across speaker

12 1 (Rev, 4) Receiver Oscillator Repeat Step 8.

Warp

FINAL METER READINGS
In a properly tuned receiver the following meter readings should be obtained. All meter readings are purely relative
and do not give actual current or voltage measurements.

RECEIVER METERING TABLE

EXTENDER FREQUENCY TABLE

NOTE
In some instances, it may be necessary to retune the extender
to avoid interference. If retuning is needed, the extender
should never be tuned closer than 3 MHz to any receive fre-
quency. Also, the extender should never be tuned more than
4 MHz higher than Fu or 5 MHZ lower than F.. The extender
may be tuned within the following bands of frequencies:

RANGEI: 32.7 MHz-44.0 MHz
RANGEII: 42.0 MHz-54.0 MHz

The national paging frequencies are approximately 35.5 MHz
and 43.5 MHz. If there is a paging system in your area avoid
tuning the extender near these frequencies.

EXTENDER PERFORMANCE TESTS

To check for proper extender channel operation, noise pulses must be coupled into the receiver along with the rf car-
rier. These pulses will degrade receiver sensitivity when the Extender is off. However, the noise pulses will have little
effect when the Extender is working. The following tests may be made to verify that the Extender channel is operating
properly.

Test Setup

Couple a TEK47A pulse generator modulated with an rf signal generator, to the receiver being tested. Monitor the
receiver output with an ac voltmeter across the speaker.

NOTE
If another pulse generator must be used, connect it and the rf
signal generator to the receiver being tested using a 3-way
pad.

Continuous Pulse Blanking Effectiveness Test

Thiii test applies high amplitude pulses to the Extender channel to verify proper noise attenuation during severe noise
conditions.

Step 1. Disable the Extender by removing the option clip, (JU3), from the interconnect board.

Step 2. Apply a signal on the carrier frequency and adjust its amplitude to produce 25 dB quieting. The pulse
generator should be off at this time.

Step 3. Increase the signal generator 50 dB above the 25 dB quieting level,

Step.4. Turn the pulse generator on, set it to the 10 kHz position, and increase its output level until 25 dBq is again
obtained. This setting is known as a 50 dB max. pulse.

EXAMPLE

Normal 25 dB quieting

-115dBm (0.4 uV)
25 dB quieting degraded 50 dB

-65 dBm (125 uV)

These are voltages into the radio; if the TEK47A is used, the
voltages at the signal generator are typically 4 dB higher.

Step 5. Turn the pulse generator off, and enable the Extender by replacing the option clip, (J U3), at position C.
Step 6. Reset 25 dB quieting.

Step 7. When the pulse generator is turned back on, radio quieting should not be less than 20 dB.

Blanking Pulse Threshold Sensitivity Test
This test determines the amount of tolerable degradation to receiver sensitivity before blanking begins.

Step 1. Apply a signal on the carrier frequency and adjust its amplitude to produce 25 dB quieting. The pulse
generator should be off at this time.

Sgep_ 2: Turn the pulse generator on, and set it to its lowest possible amplitude (at 10 kHz). Make sure that the option
clip is in place (position C) so that the Extender is on.

Step 3. Increase the pulse amplitude slowly until quieting no longer degrades, but begins to get better. Receiver per-
formance should never be worse than 5 dB quieting during this test.
Level Shut-Off

Thig test checks for proper operation of the Extender level shut-off. It is used to disable the Extender under high level
receive signal conditions.

Step 1. Perform Steps 1-6 in the Blanking Effectivenesss Test above to set 50 dB maximum pulse.
Step 2. After turning the pulse generator on, increase the rf signal generator slowly until a sharp increase in noise is

heard in the speaker. At this point, the Extender circuitry is turned off. This should occur between 50 uV and 150 uV
into the radio (80 uV and 240 uV on the generator when using the TEK47A).
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LOW BAND MITREK RADIO

TRANSMITTER SECTION BOARD DETAIL

HLN4016A Antenna Switch is not field repairable and replacements
should be ordered as a unit.

The MITREK radio uses metric hardware; ‘a hardware kit is available
from Motorola National Parts. Order the RFX4062A MITREK

Metric Hardware Kit.

68P81039E33-C
(Sheet 1 of 5)
6/30/80-PHI

parts list

LEGEND

L = RANGE! — 29.7 to 39 MHz
M = RANGE Il — 3910 50 MHz

P/O HLB4001A, 4011A Main Board Transmitter Section (Range I)
P/O HLB4002A, 4012A Main Board Transmitter Section (Range 11

HLN4044A Interconnect Board

PL-6030-E

Reference Series Key

REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed: pF + 5%; 500 V;
unless otherwise stated
C501 21-83596E36 .01 uF + 60-40%; 250 V
C502 21-83596E10 220 uF +20%
C503, 504 8-846371.31 047 uF +10%; 250 V
C505, 506 21-83596E10 220 uF +20%
C507 8-84496D03 01uF £10%; 250V
C508 8-82905G40 .03 uF; 50V
C509 8-83813H44 .0012 uF; 100V
C511 23-84665F03 100 uF + 100-10%; 25V
C701L 21-80067A47 33;100V
C701M 21-83406D93 16
C702L 21-82450B32 2.7
C702M 21-82450B13 15
C703L 21-82610C02 43; 200V
C703M 21-83406D56 24
C704L 21-84857K29 250
C704M 21-82204B54 150
C705 21-83596E36 01 uF +60-40%; 250 V
C706 21-83596E36 .01 uF +60-40%; 250 V
C707L 21-80169A55 57,200V
C707M 21-80067A47 33,100V
C708L 21-82204B54 150; 200 V
C708M 21-80067A62 82;200V
C709 21-82187B44 .001 uF +10%; 100V
C710L 21-80169A50 40; 200V
C710M 21-83406D67 22
C71L 21-82450832 27
C711M 21-82450813 15
Cc712L 21-82610C02 43; 200V
C712M 21-83406D67 22
C713L 21-80067A47 33,100V
C713M 21-84493836 27
C714 21-82187B44 .001 uF +10%; 100V
C715L 21-84493B36 27
C715M 21-84493B36 27
C716L 21-82610C09 120; 200 V
C716M 21-84493B33 100; 200V
Cc717 21-821878B47 L0012 uF =10%
Cc718 21-82372C09 0.1 uF +80-20%;25V
C719,720 21-83596E36 .01 uF +60-40%; 250 V
cr21 21-82450813 15
Ccr22 21-83596E36 .01 uF +60-40%; 250 V
cr723 21-82450B13 15
C724 21-83596E36 .01 uF + 60-40%; 250 V
C759 21-82372C10 .05 uF +20%;25V
C902 21-82187B44 .001 uF x10%; 100V
C907 21-82187B44 .001 uF +10%; 100V
C908 21-83596E37 .01 uF +70-30%; 100V
C909 21-82187B44 .001 uF +10%; 100V
C910 23-84538G04 15uF +20%;20V
C914 21-82372C10 .05 uF +20%; 25V
C916 23-84538G02 4.7 uF £20%;20V
C917 21-82187B44 001 uF +10%; 100V
C918,919 21-82372C10 .05 uF +20%;25V
C930L 21-83596E38 0047
C930M 21-83596E24 .0033
C1004 21-83596E37 .01 uF +70-30%; 100V
C1005 23-84665F02 15uF +100-10%; 25V
C1007 21-82372C10 05 uF £20%;25V
C1008 23-84665F03 100 uF +100-10%; 25V
C1009 21-844163 {0015 uF +25%; 250V
G1010 21-83596E21 .01uF +80-20%; 200V
diode: (see note)
CR601 thru 604 48-83654H01 silicon
CR701 48-82466H13 silicon
CR702, 703 48-82139G01 germanium
CR901 48-82466H13 silicon
CR902 48-82466H13 silicon
CR905 48-83654H01 silicon
CR907 48-82466H13 silicon
CR908 48-82466H13 silicon
CR1001 48-83654H02 silicon
CR1003 48-83654H01 silicon
CR1005 48-83654H01 silicon
CR1006 48-82466H13 silicon
connector, receptacle:
4701 9-80028A01 female; 3 contact
J901 9-80028A01 female; 3 contact
J1002 9-80031C02 female; 12 contact
J1003 9-80028A01 female; 3 contact
coll:
L515 24-80036A02 choke; ferrite, 1/2 turn
L701L 24-80068A09 variable; coded green
L701M 24-80068A08 variable; coded yellow
L702 24-80068A06 variable; coded white
L703 24-80068A10 variable; coded blue
L704L 24-80068A08 variable; coded yeliow
L704M 24-80068A07 variable; coded orange
L705 24-80068A06 variable; coded white

TIME-OUT TIMER

BASE DETAILS
. {BOTTOM VIEW}

%:C9 ON SOLDER SIDE OF BOARD SOLDER SIDESBD-BERS . 26132- B
COMPONENT SIDE - BO-BEPS-26133~8

SHOWN FROM SOLDER SIDE OL-8Ep5-26131-C

INTERCONNECT BOARD

REFERENCE  MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
L706 24-83961801 choke; ferrite, 3-1/2 turns capacitor, fixed:
L707 24-83884G05 choke;9 1/2 T coded white C1,2 23-83210A19 500 uF + 100-10%; 20 V
L708 24-82835G13 choke; 0.82 uH Cc3 23-82783B25 4.7uF £10%;25V
L710 24-82835G13 choke; 0.82 uH C11thru29 21-84874K01 470 pF +20%; 25V (feed thru) -
L711,712 24-82835G13 choke; 0.82 uH
L901 24-82835G23 choke; 33 uH diode: (see note)
CR1 48-82525G19 silicon
connector, plug: CR2 48-83654H01 silicon
P601thru604  28-80096A02 male; 5 contact CR3 1-80701778 silicon
CR4 48-82466H18 silicon
transistor: (see note)
Q501 48-869643 PNP; type M9643 connector, receptacle:
Q502, 503 48869642 NPN; type M9642 J1 1-80701774 connector, assembly; includes C11-C29
Q504 48-869643 PNP; type M9643 J3 9-80180B02 female; 9 contact
Q701,702 48-869932 NPN; type M3932 J10 9-80180B03 female; 25 contact
Q703 48-869953 NPN; type M3953
Q901 48-869652 field-effect; type M9652 resistor, fixed:
Q902 48-869643 PNP; type M9643 R2 6-124C55 1.8k £10%; 1/4W
Q903 48-869642 NPN; type M9642 R4 6-124C33 220 +10%; 114 W
Q904 48-84411L10 PNP; type M1110
Q1001, 1002 48-868642 NPN; type M9642 mechanical parts
Q1003 48-869680 NPN; type M9680 42-80088A01 CLIP, option
Q1004 48-869643 PNP; type M9643 -
Q1006 48-84411L10 PNP; type M1110 Out- >L-6032-
Q1007 48.869642 NPN; type M9642 HLN4012A Time-Out-Timer PL-8032-E
Q1008 48-869643 PNP; type M9643 REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
resistor, fixed + 10%; 1/4 W; capacitor, fixed:
unless otherwise stated Cc1 21-82372C10 .05 uF +80-20%;25V
R501 6-124C43 560 c2 23-83185D01 120 uF +10%;15V
RS02, 503 6-124C83 27k c3 8-84637L38 0033 uF +10%;630 V
R504, 505 6-124A13 33 +5% C4 23-84538G01 1uF £20%;35V
R506, 507 6-124C93 68k c5 8-84637L32 .0068 uF +10%; 630V
R508, 509 6-124C73 10k ce, 7 21-83596E10 220 pF +20%; 500 V
R510 6-124A69 6.8k £5% c8 21-82187B44 .001 uF +10%; 100V
R511,512 6-124A70 7.5k £5% co 21-83406D81 20 pF +5%; 500V
R513 6-124C43 560
R514 6-124C01 10 diode: (see hote)
R701 8-124A60 3k £5% CR1,2 48-83654H01 silicon
R702 6-124A49 1k £5%
R703 6-124D55 2.7 5% connector, receptacle:
R704 6-124A19 56 +5% P11 9-80098A01 female, 5 contact
R705 6-124A89 47k £5%
R706 6-124A53 15k £5% transistor: (see note)
R707 6-124A32 200 £5% Q1 48-869673 Thyristor; type M9673
R708 6-124A73 10k +5% Q2 48-869467 PNP; type M9467
R709 6-124B06 220k +5% Q3,4 48-869642 NPN; type M9642
R711 6-125A32 200 +5%;12W
RO07 6-124A81 22k +5% resistor, fixed: + 10%, 1/4 W;
R908 6-124C55 1.8k unless otherwise stated
R909 18-83311K05 variable; 5k R1 6-124C71 8.2k
R910 6-124C89 39k R2 6-124B11 360k +5%
R911 18-83311K08 variable; 50k R3 6-124A89 47k +5%
R912 6-124A79 18k £ 5% R4 6-124A97 100k +5%
R913 6-124A73 10k 5% R5 6-124A53 15k 5%
R914 6-124A97 100k £5% R6 6-124C33 220
R915 8-124A27 120 £5% R7 8-124C73 10k
R916 6-124C65 4.7k R8 6-124A61 3.3k 5%
RO17 6-124C65 4.7k R9 6-124C77 15k
R918 6-124A39 390 £5% R10 6-124A49 1k 5%
R919 6-125C29 150; 1/2wW
RO20 6-124C25 100 note: For optimum performance, diodes, transistors, and integrated circuits must
RO21 6-124C43 560 be ordered by Motoroia part numbers.
R922 6-124C49 1k
R924 6-124A29 150 5%
R926 6-124A33 220 £ 5%
R927 6-124C57 2.2k
RB40 6-124A90 51k +5%
R941 6-124C49 1k
R942 6-124C25 100
R1001 6-124A53 1.5k £5%
R1002 6-124A22 75 5%
R1003 6-124A19 56 +5%
R1004 6-124A53 1.5k £5%
R1005 6-124C73 10k
R1006 6-124C49 1k
R1007 6-124C73 10k
R1012 6-125C03 12, 12W
R1013 6-124C49 1k
R1014 6-124C73 10k
R1015, 1016 6-124C67 5.6k
R1017 6-124A39 390 5%
integrated circuit: (see note)
U901 51-84621K70 type M217
voltage regulator
VRS04 48-82256C51 Zener type; 5.1V
VR1002 48-82256C44 Zener type; 7.5V
VR1007 48-83461E18 Zener type; 18 V
non-referenced item
26-80020A01 CAN, coil, for L701 thru L705 £
29-80014A01 CLIP, coax term 'NOTE A" FEED THRU GAPACITORS GI1-G29 ARE

MOUNTED BETWEEN THE GIRCUIT BOARD

AND RADIO CONNECTOR.

SHOWN

FROM SOLDER SIDE

TONE/CODE OUTPUT
AUDIO MUTE

DET AUDIO

PL FILTER

SQ DISABLE
B+

z
“h
a
o
I}
<
o
z
S
2
=
x
w

'
@ JUMPER
18 CLIP

PL FIL

s}
i
a
S
%
<4
]

COMPONENT SIDE - BO-EEPS-26103-0
SOLDER SIDE + BD-EEPS-26102~0
OL~EEPS-26101-B

P

POSITIONS

JU3 DETAIL

B-

YEL
BRN

TEMPERATURE SENSE

FROM PA

CURRENT SENSE

FEED- THRU'S

]

TX MTR PIN8 (MTR 7)

"PA FEED THRU ASSEMBLY
I'(goTTOM VIEW)
! 60W

e -
['PA FEED THRU ASSEMBLY RED T0 J1-19

| (BOTTOM VIEW) BLK AND VIO TO E8 GRN |
! 1ow O J1-17 @ C)T0E |

ADAPTER BOARD

SHOWN FROM SOLDER SIDE

COMPONENT SIDE
SOLDER SIDE

GZ-0
. BD-EEPS- 30239-0
BD- EEPS- 30240-0
OL-EEPS-27561- 8

AUDIO MUTE
SQ DISABLE

OPTIONAL CONNECTIONS
TO BUSY LIGHT
ADAPTER BOARD

OPTIONAL CONNECTIONS

SQ CONT
CARR SQ

TO BUSY LIGHT
ADAPTER BOARD

J

BLU

Q404

Q300, Q301
Q371,Q372
Q373,Q901

o}
S
G

E
C
8

Q904, Q1008

Q70:

o

oom mom

ALL OTHERS

owm

TRANSISTOR BASE
DETAILS
(BOTTOM VIEW)

| SQUARE PAD ON PC. BOARD INDICATES

1.GATE OF FET

2.BASE OF TRANSISTOR

3.CATHODE OF DIODE

4.POSITIVE LEAD OF ELECTROLYTIC
CAPACITORS.

LEGEND

% CR403-4, R43|, L 40| ORIENTATION

WHEN BUSY LIGHT OPTION IS USED
O INDICATES PHYSICAL ORIENTATION

OF NOTCH IN COIL. FORM
® INDICATES PHYSICAL ORIENTATION
OF DOT ON COIL FORM.




Transmit

emphasises audio at 6 dB/octave and
limits peak deviation by symmetricaily
clipping the output waveform.

audio

EXTENDER OR SP SWITGH OR MULTIPLE PL/DP.

J1 DETAIL
ot so
02  170A- [100
03 110
o4 120
13 130
06 18 0—— |40
o7 150
08 19 0A+ 160
VIEW FROM
INTERCONNECST
BOARD SIDE

________ POWER AMPLIFIER AND
THIGH POWER PROTECTION | HARMONIC FILTER
| |
AND CONTROL (NOTE 9) : (NOTE 8 ) l__——‘l
A channel element plugs into connec- . I umvsw B — REC RF TO REC PRESEL OR
tor F1, F2, F3, F4. Each channel ele- Rl 29.7-39 MHz | | PA DUT-$——— HARMONIC == OFTIONAL RF PREAMPLIFIER
ment contains the oscillator and direct RIl 39:-50 MHz ! | I FILTER
frequency modulator. L701-L705 are tuned to 3x Fosc Collector voltages of Q702 and Q703 [ R822 . 981
q Y . N g 0 4 1 10 FINAL
XMTR CHANNEL ELEMENTS CAUTION EXCITER Q701 amplifies _third har- are controlled by Q904 in protection | | R as /l e
Use presets in tuning procedure. monic of oscillator fun- circuit. This sets the drive level to the | RE23 | o~ s TO ANTENNA
damental frequency. power amplifier and thus the power RE25 5982 %__ g
Fa F3 F2 Fi1 18T ou f the radi | | REO! cesal Rrep Re1680
O tput of the radio. FINAL i A+ (FROM J§ -19) + RED
. . ; . cr92 LY CONTROLLED CONTROLLED o eneos - i ey
_l: 2 2 2 2 N | TX SW 9.5V BUFFER STAGE €723 R708 TO XMIT n | Q804 ! RX A+ RBO3 FROM GIOOS NEGATIVE
= > Torr STAGE —4 i METER § | | TX (A4 -0.2VDC X
REG +9.5V—b— > > > 3 cuapry | 4777 Lc703 eIl tR703 | Rege cesi lE21 |10 xmTR
4 4 4 4 P =c701 | AtL702 : 2 PF c707 i 7 = ! R824 | %50 moom oRe MEIER 7 ANTENNA X% 25V00
< 16PF 1+ SwhT (43PF) ? | 33PF FEREISAN cr12 Q703 = | | R802 (4+)-0.58y AT RELAY
5 5 s s 9P L _|WHT L703 (S7PF) TYPICALLY 1.5 WATTS INTO 500 WITH R826 Rt
r 1 Ll_BLy RC710 Ca3rF M9953 AN _c117 CONTROL VOLTAGE SET TO 10 VOLTS BLU €9 Icreoal 15 5o | R8I4  logrBack EMS BLK . .
_$JUSUS I ~$JU602 L = lcroa 1svog] M9932 H-==4 22PF ) ovDC poors e DRIVE LIMIT O A (FROM 91-17)
S usna) L, dusoiy Lcros i Trsoer P oaoPry L l,:,,s lcné & I A I -
cR604 ‘{_N_Q‘T'EL? CRE03 ;505 CRED2 ‘L&‘}EG_? CREO1 Lo1 =(2e0Pey = Lcros sr704 Leria bt R707 E”” AS Izws .__Imnpr Lo - ATg0l
o2 T.ot 56 L 001 d 200 0-p2UR 00 L C7183% =(120PF) .
NOTE 6 TX SW 9.5V L708 ICMS cral 2708 T0 XMIT 1 Lasery L 4 = o = csss Cv82 cses
F4 SELECT F3 SELECT F2 SELECT F1 SELECT . . 1 0+82UH 4008 —1 METER 3 - L712 . pd P €
@ VR1002 with Q1002 provides load = C709 L5pF 10K CONTROL VOLTAGE rEn 7 RN BR
regulation and sets 9.5 V output. *70 R706% CR702 crez dcrs 0.-B2uk b Y {CONNECTS TO
T VR1007 with Q1007 provides over 3703 (Eore) 1.5K I.nl Too1 = 3 ACURRENT € 1 TEMPERATURE o MAN Boaro)  HLN4044A INTERCONNECT BOARD a1 | NRE
REG 9.5V vo(!alge shutdown of the 95 V = EY = = 4 POWER CONTROL SENSE SENSE PTT HI 25 CR4 c/};zz
A low on one of the four frequency regulator. 8+ L 12[PTT H1
select lines enables the channel ele- TRANSMIT AUDIO 9.5V REGULATOR XMIT 9.5V SWITCH 5 AND PROTECTION /— VIO (NOTE 10} PTT LO 24 A1 s T |ilerr o
ment. AMPL R514 d 65 TOP VIEW OF CONTROL E101 MIC HI |23 |— W5 ar L 1 |mic w
10 Q1006 Q1004 TRANSMITTER 2l 7 ) TRANSITTER AMPLIFIER SENSING & @+ s REF(E 22 | oz T
- M1110 M35 43 METERING SOCKET o) L PA DRIVE AMPLIFIER ToxuT as T | e
Jiti . RS01 $RS02 RS04 sy 84D 13.8V0C 9.5V0C . REG 9.5V — 8 2 91002 301 METER PIN7 | Fa SEL 21— €20 10|F4 sEL
amplifier  pre R Bk A L . J002 REGULATOR TX12.8Y Jusos he L] 7 cie L
505 jroo mvee 13, 6VDE CR100S CR 1001 R1005 C1008 7%C1005 | ReD ; , ! ] b NOTE 10 _[0759 crR90! cro08 F3 seL |20 8 8 |F3 seL
a il 5. 1v0C ssor N . 1001 o 10K Txe. 7vDC ILDO is BLK }TULT:TENNA 2 = ” TX SW 9.5V Acera <20V with R926 Tos F2 SEL |19 8 CERRONE S P
= .05
€503 aso1 . Gvrioo7 1.5K Magig Fvri002 R1004 RX0VDC R1012 ’ BUrPER outRoT /c?gvt‘)/gsetfu)/y e F1 SEL |18 we — ,$ 7 |Fy seL
TO XMIT METER i St M9643 Qs03 Flev Q1001 7.5V 15K TX9.5VDC 12 4 — : €930 A |17 et Juie
PIN 14 047 | VOC \ . M3842 9.4vDC MIE42 2.6YDC TX SW9.5V s FROM EXCITER ceo7 CR903 - Il 0033 HRC902 Lis AR R3 1% 3o
RS06 P 86v0C | 054 1013 }_ E;OOS TX INHIBIT [T *TFINAL CONTROLLED STAGE R921 Qso3 R 4 s TX3, 4VDC Ejmo‘m +001 Juic 8- S frati
68K 4.7VDC RS10 | RS511 _ RS12 ypC 1K FROM TOT 6 Q904 = L RXOVDC CR302  _34vpC ¥ Coie EXTENDER o NOTE 5 Jut 17\ A
’ M9643 K 4.7K aso02 a7 16— N
) 6.8K [ 745K T 7.5K J_ \'"ﬁ B 4. 1vDC 3 Pl 7 - A+ FROM LO0H M1t10 o 800 RO10 M6 43 roaz  Shoe’ Swiron U3 e OTE 5
R507 RS09 HCs508 mc509 Ae1VOC ovee /¢~ 010071(:“]“ R1002 s FROM PA (£2) £ Fos %2, avoc 39K VRS04 § 100 B v2e e c28 18
68IC fox .03 I.nmz 1515 rora MQG‘RIOI 75 ® s ame R917 RxgvDC | R312 R940 5,,\,75 I G Spls ces ] 16| AUDIO MUTE FROM
Ccs04 1 1 1 L L ] PTT LOW 47K 18K i ~ HANGUP BOX
2.0/47)Q502 = = = 0-12.5VDC Stk RX13.6VDC intai
e HY AwDio .0:47 VDT \ 2 M9642 RC507 10K CR1003 Jeriooe Optional Time-Out-Timer limits the E7 (POWER SET) R?&i c917 CSL" Q90! Q902 senses and maintains a constant Tgx NOTET
-“csp2 .01 = length of transmissions. 60 d! = 001 RO7 curent to the power amplifier final
csoe | o308 Jo.ovoc i 513 fongth of transmissions. 80 seconds 11 i Rolt e Mo652 stages. RT801 senses PA temperature PL OR DPL BOARD
! A j_ < A
220PF 560 PTT SWITCH XMIT 9.5 V switch Q1004 and sounds 12 = TX SW 9.5V = p and causes final amplifier stage cur- J3 (OPTIONAL)
RSO3 $RS0S > 1 clo09 an operator alert tone in the mobile . RaL: . R91S rent to decrease above a given o MIC HI
C501 27K 33 @ = . 0015 13.8VDC stc PTT speaker. n Y TX SW 9.5V RQO_Q sets operating power of the 2yag temperature to maintain the PA in a »—{ 1 |EXT TONE/CODE IN
/I"” = . o L Q1008 ’ R922 J_+ > . radio. As R909 Is increased, CRI02 is safe operating condition. 2 |50 D1SABLE SHLD REF B4
] = Active splatter filter attenuates audio R1015 [ 5;13'”“ M8643 RXOVDC > b @ric ui wwoio 1K If:m bl U901, Q903, and Q904 act as a voltage far(\'mard b/aiez Which reduces control | P SPIR HI
e .0VDC o ) , voltage unti i - L TONE/OPL CODE
above 3 kHz at more than 15 dBloctave. PTT HIGH ek Q1003 E + .0l regulator to control the voltage to ed. ge until the rated power is reach CR90S ° ® |ToNE/E0DE 0uT Be
MIC LOW @) 85vP-p R1016 rxovoe 1K M3680 ; Q70214 Q703. P RX A7 13.0VOCCHIGH IMPEDANC™ SEC PTT 14 4 |sec PTT
-G o 5.6K TX13.7V0C I HLN 4012A TIME-OUT TIMER (OPTIONAL) " NOTES: SPKR L0
) PTT LOW@-»—t 2| |—<@sEC PTT " - R911 sets the maximum voltage level @' S 1-ovoe RX AUDIO (MTRY 113 * B-
8- VOLTAGE NOTES = = sov——= PTT SWITCH ree a5y o2V )/ XMIT EG s I ggg:&:ﬁmm?&:ﬁﬁ%gﬁ% on Q904 collector and thereby limits SEC PTT B- |12 f—e—-! CR2 F1 SEL
8- (3) TO XMIT REG 9.5V 170 TONE 38v . 8.5V REG 9.5V Capacitor vaiues are in microfarads. maximum drive to the power amplifier. 8- |1 F3 SEL
1. DG voltages measured with 20k-ohmivolt multimeter. METER PIN 9 RC | TMEout OSCILLATOR | INH SWITCH - - ) °
= Reference to B~ When (HARGING) 70V %5y <0 SEC ) 2. Points show1.{1)(2) etc. are connected to interconnect S0 DISABLE |10 <] 5 JAUDIO MUTE
use 33 uH choke in series with multimeter input. RN R1 ‘ 4.4y o z:m( '}:K 8.8VTX TIMEOUT + frawia board for distribution to other points in the radio. DET AUDIC| 9 »{ 6 [DET auDIO
2.7Indicates ac voltage levels at points shown. we | ey ?;‘(g_f;gg/« . < RO L T 3. Frequency calculation: Fosc = Fc/3. EEPS-27788-A PL FILTER | 8 o -
L . 3 Tow t ; J_ AAS . LEGEND: AUDIO MUTE | 7 —»—| 8 |B+
3. Supply voltage during receive is 13.8 V. When the radio is keyed there is a 13 V RS s 42 ( 4. Values in parentheses ( ) are for Range | (29.7-39 MH2).
Supply voltage during transmit is 13.6 V. difference between PTT HIGH and PTT 33k opr = ]:‘2“ I 0033 o e {3 = THEORY OF OPERATION DATA °1°
LOW which turns on Q1008, Q1003 and = * 20er Joon ook 5% [ TX INHIBIT 5. Function of interconnect board jumpers is as follows: 3 ¢
4. Voltage keys: Q1004, turns Q1 off and activates the = = M9673 +~ ] 0 01004 BASE - = MAINTENANGE DATA - R 2y l11|oET AuDIO
USQ  Receiver Unsquelched antenna_switch. On “PL” or “DPL" = A. JU1 is only necessary when MITREK radios are SQUELCH | 6 47 JuI2 cea L
FSQ _ Receiver in Full Squelch radios SECONDARY PTT is held low SEC PTT low turns off Q4 allowing C2 N AR c1 used with negative’ ground MOCOMs70 ac- —%— - PRIMARY SIGNAL FLOW 14}SQueELCH
T Radio Keyed during the reverse burst or turnoff to charge. After approximately 60 o8V Ttet I"’s ! 4| [*ALERT TONE cessories. N e cs L olis|voLune
. Radlotnkeyed codetime whioh begins cacliaring at a mominel D h - @ a3’ (Rezsy 7 B. JU3 normally in position C in EXTENDER radios = B-(MAINBOARD REF) SPKR H1| 5 i ez RIS Y
; . which begins oscillating at a nomina s 3 n C in io c2 e
5. V\(aveforr;\% |\r; t{gggml‘l‘t audio amplifier Icwcultr etgken 1000 Hz rate. Q3 applies this tone to M8642 keeping the extender circuit ON. When the radio 4 CHASSIS REF SPKR LO| 4 +e 200 &5 Lyl s |serr Lo
with a 1.0 z sinewave signal applied at Square Pad on P.C. Board Indicates the receive audio amplifier and Q2 1 <6 is installed in systems where there is an extender 8|3« 2% c16 s lo-
microphone input. q1 ot o FET clamps Q1004 base to 9.5 V inhibiting “ann 520 s switch on the control head, JU3 is moved to posi- Y& A-(PA REF) oR1 T
e@[E] indicates ac voltage or waveform 2. Base of transistor transmission. 1 L I Eﬁgog'e?:"gzge‘;_'s used when some Systems 90 VOLUME | 2 "
measurement point. These points are keyed on 3. Cathode of diode B+l ,a: 4 |B+
L
L

the circul

it board detail.

4. Positive lead of electrolytic capacitors.

o

JUB01-JUB0S installed as required to bus 2 or more
channel select lines to a single channel element when
those channels use the same transmit frequency.

7. Feedthrough capacitors C11-C29 on interconnect board
are all 470 pF.
8. Only the protsction circuit portion of the power

amplifier is shown on this diagram. See the applicable
separate power amplifier schematic diagrams for the
complets circult.

©

Circuitry shown within dashed box used in 110 W power
amplifiers only.

10.Violet wire supplying A+ to Q902 used in 110 W radios
only. JUS05 is out on 110 W radlos only.

11.C30 is a part of Hardware Kit HLN4037A and is installed
on back of interconnect board. See part no. 84 in
mechanical parts list for part number.
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LOW BAND MITREK RADIO
RECEIVER SECTION BOARD DETAIL

.
parts list
LEGEND
L = RANGE| — 29.7 to 39 MHz
M = RANGE Il — 39to 50 MHz

P/O HLB4001B, 4011B Main Board Receiver Section (Range |)

P/O HLB4002B, 4012B Main Board Receiver Section (Range 1) PL-6057-D
REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION

All 300 series components except C372 and L371 are omitted on HLB4011B and
HLB4012B

capacitor, fixed: +5%; 500 V;
uniess otherwise stated

(o3} 23-84665F04 1uF +150-10%; 50V
c2 23-84665F01 10 uF +100-10%; 25V
C3 23-84538G04 15uF £20%;20V
C4 21-84493B41 100 pF £10%; 100 V
c100 21-84713A20  20pF
cro1L 21-83406D87  43pF
C101M 21-83406D69 30 pF
C103L 21-82450B10 4.3 pF
C103M 21-82450B17  2.2pF
C104L 21-83406D71 33 pF
C104M 21-83406D67  22pF
c105L 21-82450B14  2.4pF
C105M 21-82450B19 1.8pF
C106L 21-83406D92  36pF
C106M 21-83406D67 22pF
C107L 21-82450B18 2pF
C107M 21-82450B13 1.5pF
C108L 21-83406D92  36pF
c108M 21-83406D67 22pF
c109L 21-82450B14  2.4pF
C109M 21-82450819  18pF
C110L 21-83406D92 36 pF
Cc110M 21-83406D67 22 pF
c1iL 21-82450B11  3pF
C111IM 21-82450B18  2pF
C112L 21-83406D89 10 pF
C113 21-82372C10 .05 uF +20%;25V
c1i4 2182372008 .02 uF +80-20%; 25V
C118,119,120 21-82372C10  .05uF +20%;25V
C115 21-83596E36 .01 uF +60-40%; 250 V
C116,117 21-82204B54 150 pF; 200V
ci21 23.84538G04  15uF %20%;20V
C122,123 21-82372C10  .05UF +20%;25V
C124 21-82877B23 10pF £10%;75V
C126 21-82372C10 .O5uF £20%;25V
C150 21-82187B46 390 uF +10%
C151L 21-82187850 470 pF £10%
C151M 21-82187B46 390 pF £ 10%
ci52L 21-83406D68 27pF
C152M 21-83406D93  16pF
C153L 21-82610C09 120 pF; 200V
C153M 21-84493B14 68 pF; 200V
C155L 21-83406D67 22 pF
C155M 21-82204B41 13 pF
C156L 21-82450B13 1.5pF
C156M 21-82450B46 0.62 pF
C157L 21-83406D67  22pF
C157M 21-83406D95 14pF
C158 21-82450818  2pF
C159 21-83596E36 .01 uF +60-40%; 250 V
C160 21-82187B46 390 pF +10%
C161,162 21-83696E36 .01 UF +60-40%; 250V
C163 21-84493B58 100 pF; 100V
C164 21-83596E36 .01uF £10%
C165 21-83596E13 .001 uF +10%; 100V
Cc166L 21-82877B15 120 pF
C166M 21-82358G12 100 pF; N0O80
Cc201 21-82450B35 0.2 pF £10%
C202 21-82372C10 .05 uF +20%;25V
c203 2183406087  43pF
C204 21-83406D56 24 pF
C205, 206 21-82372C10 05 uF £20%;25V
C208 21-83406D68  27pF
C209 21-83406D56 24 pF
C210 21-83406D67 22 pF
68P81039E33-C
(Sheet 3 of 5)
6/30/80-PHI

REFERENCE  MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE = MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. SYMBOL PART NO. DESCRIPTION
c213 21-82450B33 0.56 pF CR371,372 48-83654H01 silicon R201 6-124A49 1Kk thermistors:
c214 21-80169A55 57 pF; 200V CR400, CR401, 48-83654H01 silicon R202 6-124A79 18k RT401 6-83600K08 20k +10%; at 25°C
c215 21-80171A61 80pF +10%;250V CR403 thru 406 R203 6-124A87 39k
c216 21-82372C10 05 uF +20%;25V CRB05thru 608 48-83654H01 silicon R204 6124A37 330 transformer:
c218 21-82187B44 .001uF £10%; 100V R205 6-124A09 22 T101 24-80095A01 balance mixer input
C219 23-84538G02 4.7uF £20%;20V lamp, glow: R206 6-124A59 2.7k T102 24-80094A01 balance mixer output (tunable)
C220 21-82372C10 05 uF +20%; 25V DS100 65-82267D02 neon; type NE2V R207 6-124A83 27k T300 24-84276L01 pri.11/4 turns
C222 21-80169A55 57 pF; 200V R208 6-124A45 680 sec.8 1/4 turns
Cc223 21-84493B32 82pF; 200V connector, receptacle: R209 6-124A83 27k
C224 21-83406D67 22pF J1001 9-82748G01 female; 12 contact R210 6-124A69 6.8k integrated circuit: (see note)
C225 21-82450B50 0.15uF +10% R211 6-124A83 27k U101 48-84412L16 field-effect; dual match; type M1216
c227 21-82450B46 0.62 pF coll: R212 6-124A47 820 U201 51-84320A78 type M2078
C228 21-84493B27 51pF; 200V L10 76-83960B01 ferrite bead; 1/2 turn R213 6-124A61 3.3k U300 51-84320A62 type MC1350P
C229 21-83406D94 9pF £ .5pF L101L 24-80068A06 9 1/2 turns; core coded RED R214 6-124A83 27k U401, 402 51-80065C01 type M2160
C230 21-82372C10 .05 uF +20%;25V L101M 24-80068A05 9 1/2 turns; core coded GRN R215 6-124A69 6.8k U403 51-84621K76 type M2176
c231 21-83596E36 .01uF +60-40%; 250 V L102L 24-80068A06 9 1/2 turns; core coded RED R216 6-124A47 820
C232 21-82450B46 0.62 pF L102M 24-80068A05 9 1/2turns; core coded GRN R217 6-124A61 3.3k voltage regulator: (see note)
C233 21-83596E38 .0047 uF +10%; 100V L103L 24-80068A06 9 1/2 turns; core coded RED R218 6-124A83 27k VR306 48-82256C12 Zener type; 5.6 V
C234 21-80169A55 57 pF; 200V L103M 24-80068A05 9 1/2 turns; core coded GRN R219 6-124A45 680
C237 21-83596E38 .0047 uF +10%; 100V L104L 24-80068A06 9 1/2 turns; core coded RED R220 6-124A83 27k crystal:
C238 21-82372C10 05uF +20%;25V L104M 24-80068A05 9 1/2 turns; core coded GRN R221 6-124A56 2k Y201 48-84396K05 10.7 MHz
Cc239 8-84637102 .033 uF; 250V L105L 24-80068A06 9 1/2 turns; core coded RED R222 6-124C95 82k +10% Y202thru205  48-84396K02 10.7 MHz
C240 8-84637L29 001 uF £10%;630V L105M 24-80068A05 9 1/2 turns; core coded GRN R223 6-124A83 27k non-referenced items
C300L 21-84493B47 70 pF; 200V L106L 24-80068A31 13 1/2 turns; core coded RED R224 6-124C65 4.7k £10%
C300M 21-83406D87 43pF L106M 24-80068A01 11 1/2 turns; core coded GRN R230 6-124C49 1k +10% 26-80196A01 CAN, coil for L101
C301L 21-82450B23 1.8 pF +10% L107 24-82549D42 choke; 10 uH R231 6-124A70 7.5k 26-80020A01 CAN, coll for L102 thru L1086, L151 thru
C301M 21-82450B22 0.75pF +10% L151L 24-80068A25 9 1/2 turns; core coded RED R232 6-124A21 68 L153, and L701 thru L705
C303L 21-80067A57 62 pF; 200V L151M 24-80068A25 9 1/2 turns; core coded RED R233 6-124A13 33 26-80121A01 CAN, shield for L201 and L203
C303M 21-84493B59 39pF L152L 24-80068A11 9 1/2 turns; core coded RED R234 6-124B06 220k 26-80204A01 CAN, coil for L204 and L206
C304 21-83596E37 .01 uF +70-30%; 100 V L152M 24-80068A27 9 1/2 turns; core coded RED R300 6-124A81 22k 26-80121A01 CAN, shield for L207
C306L. 21-80170A65 100 pF; 200 V L153L 24-80068A27 9 1/2 turns;core coded RED R301M 6-124A69 6.8k 1-80700T60 CAN, grommet assy. for L208
C306M 21-84493B14 68 pF; 200V L153M 24-80068A28 9 1/2 turns; core coded RED R302 6-124C25 100 +10% 26-80039A02 CAN, coil for L300 thru L303
C307L 21-82204B54 150 pF; 200 V L154, 155,156 24-82835G13 choke; 0.82 uH R303 6-124C57 2.2k +10% 1-80070T55 CAN, grommet assy. for L371 thru L373
C307M 21-82204B68 90 pF; 100V L157 24-83884G05 9-1/2 turns; coded WHT R304 6-124C77 15k +10% 26-80033A01 SHIELD, quadrature detector
€308, 309 21-83596E37 .01 uF +70-30%; 100 V L201 24-82549D51 choke; 10 uH R305 6-124C49 1k £10% 7-84264B801 BRACKET, lamp holder
c311 21-83596E37 .01uF +70-30%; 100V 1203 24-82549D52 choke; 12 uH R306 6124A73 10k 75-05295B801 INSULATOR, crystal; (5 used)
c312L 21-82204B54 150 pF; 200V 1204 24-84419D03 33 1/2 turns; form coded GRN R307 6-124C57 2.2k £10%
C312M 21-84493B31 57 pF; 200V L206 24-84419D03 33 1/2 turns form coded GRN R308 6-124A69 6.8k HLN4119A Busy Light Adapter Board PL-6323-A
c313 21-82204B68 90 pF; 100 V L207 24-82549D52 choke; 12 uH - R309 6-124D10 330k +10% REFERENCE __ MOTOROLA
C314 21-82372C10 05uF +20%;25V L208 24-80133A01 26 1/2 turns R310 6-124A27 120 SYMBOL PART NO. DESCRIPTION
C315L 21-83406D95 14pF 1209 24-82835G20 choke; 9.3 uH R3M1 6-124C65 4.7k £10%
C315M 21-83406D64 5.6 pF .25 pF L301,302,303 24-84276L02 81/2turns R315 6-124A73 10k capacitor, fixed:
C316thru319  21-83596E37 .01 uF +70-30%; 100 V 304,305,306 24-82723H07 choke; 10 uH R320L 6-124C57 2.2k +10% C460 23-84665F01 10uF
€320 21-80067A12 4.25 pF +0.25 pF L308 24-82723H07 choke; 10 uH R350 6-124C51 1.2k £10% |
©321,322,323 21-83596E37 .01uF +70-30%; 100V L350,361,352  24-82723H07 choke; 10 uH R351 6-124C73 10k +10% choke:
C324 23-84538G04 15 uF +20%;20V L371,372,373  24-80133A01 26 1/2 turns R352 6-124A35 270 L460 0.41uH
C350 21-82372C10 .05 uF + 20%; 25 L375 24-82723H07 choke; 10 uH R353 6-124C57 2.2k +10% e
Ca51 21-84493B41 100 pF +10%; 200V L401 24-82723H05 choke; .41 uH R354 6-124C57 2.2k +10% resistor, fixed: = 5%; 1/4 W;
C352 21-83506E36 .01 uF +60-40%; 250 V R355 6-124C79 18k +10% upless otherwise stated
€353 21-82610C08 47 pF; 200V connector, plug: R356 6-124A41 470 R460 8-124A67 5.6k
ca54 23-84538G04 15UF +20%; 20V P4 28-80181804 male; 2 contact R358 6-124C65 47K +10% R461 6-124A56 2
€355 21-82372C10 .05 uF +20%; 25V P10 28-80181803 male; 25 contact R359 6-124C83 27k +10% R462 6-124A49 1k
C356 21-83596E38 10047 uF +10%; 100 V P11 28-80097A01 male; 5 contact R360 6-124C65 47k +10% Ra63 6-124A61 3.3k
c357 21-82204B54 150 pF; 200 V PBO5thru608  28-80096A01 male; 4 contact R361 6-124A68 6.2k R464 6-124A65 4.7k
C358 23.84538G08 2.2 uF +20-30%;20V R362, 363 6-124C63 3.9k +10% R465 6-124A49 1k
C359 21.83406D79 18pF transistor: (see note) R372,373 6-124C49 1k +10% R466 6-124A71 8.2k
C361 23-84665F04 1 uF +150-10%;50V Q1,2,3 48-869643 PNP; type M3643 R374 6-124C65 4.7k £10% Ra67 6-124A66 5.k
C363 23-84665F04 1uF +150-10%; 50V Q4 48-869642 NPN; type M9642 R375 6-124C73 10k +10% R468 6-124A49 1k
car2 21-84493B31 57 pF; 200V Q150, 151 48860494 NPN; type M9494 R376 6-124C57 2.2k £10% R469 6-124A65 4.7k
c374 21-82450811 3pF Q201,202,203 48-869494 NPN; type M8494 R377 6-124C95 82k +10% R470 €-124A86 5.1k
C375 21-84493831 57 pF; 200V Q300, 301 48869653 field-effect type M9653 R378 6-124C55 1.8k +10% Ram 6-124A25 100
C376 21-82450B19 1.8pF Q302 48-869570 NPN; type M9570 R379 6-124C57 2.2k +10% :
c377 21-82610C09 120 pF Q303 48-869571 PNP; type M8571 R380 6-124C67 5.6k +10% diode: (see note)
cars 21-82204868 90 pF; 100V Q350, 351 48-869570 NPN; type M9570 R381 6-124C73 10k +10% CR460 thru 462 48-83654H02 sificon
C379,380,381 21-83596E36 .01 uF +60-40%; 250 V Q352 48-869571 PNP; type M9571 R401 6-124A94 75k
C382 21-83406D81 20 pF Q353 48-869570 NPN; type M9570 R402 6-124A69 6.8k transistor: (see note)
c383 21-82610C03  47pF;200V Q354,355 48-869571 PNP; type M9571 R403 6-124A45 680 Q460 48-860642 NPN; type M9642
C384 21-82372C10 05 uF +20%; 25V Q371,372,373  48-869653 field-effect; type M9653 R404 6-124A84 30K Q461 48-869643 PNP; type M9643
c412 8-84637L37 0.1 uF £10%; 100V Q401,402,403 48869642 NPN; type M8642 R405 6-124A81 22k, Q462 48-869642 NPN; type M9642
c414 8-84637L31 047 uF +10%; 250 V Q404 48-134674 NPN; type M54 RA406 6-124A73 10k Q463 48-869643 PNP; type M9643
C415 21-84494B18 390 pF Q405 48-869642 NPN; type M9642 R407 6-124A49 1k
gﬂg ggﬁggggg 157 uf:: + 220(;{0; 22% v Q406 48-869528 NPN; type M9528 R408 6-124A57 2.2k
7UF £20%;20V R409 6-124A89 47k
C418 23-84665F01 10 uF +100-10%; 25V resistor, fixed + 5%:; 1/4 W: R410 6-124C57 2.2k +10% BUSY LIGHT ADAPTER
cat9 884637128 .018UF =10%; 250V unless otherwise stated R411 612473 10k camm mge
C420 8-846371.27 022 uF +10%;250V R1 6-124A59 2.7k R412 6-124A72 9.1k SQUELCH 9.5V
C421 8-84637L02 033 uF +5%; 250V R2 6-124C91 56k +10% R413 6-124A79 18k T T e DETAIL
C422 23-84665F01 10 uF + 150-10%; 25V R3 6-124A53 1.5k R414 6-124A29 150
c423 884637132 0068 uF +10%; 630V R4 6-124A65 4.7k R415 6-124C73 10k +10% . RED e o
C424 8-846371.24 088 uF +10%; 100V R5 6-124C77 15k £ 10% R416 6-124A73 10k )
C425 8-846371.25 .01 uF +10%; 400V R6 6-124A81 22k R418 6-124A97 100k
C426 8-846371.26 .0047 uF +10%; 630V R7 6-124A15 39 R419 6-124C73 10k +10%
C427,428 23-84538G04 15uF +20%;20V R8 6-124C73 10k +10% R420, 421 6-124A67 5.6k s CRY saquELcH
C431 23-84665F04 1uF +150-10%; 50 V R9 6-124C77 15k = 10% R422 6-124A40 430 ' DISABLE
C432 23.84665F06 220 uF + 150-10%; 25 V R10 6-124C83 27k £10% R423 6-124A09 22
C433,434 8-84637L33 0.1uF = 10%; 100V R11 6-124A41 470 R424 6-124A03 12 GND
C435,436,437  21-83596E10 220 pF +20% R12 6-124C77 15k +10% R425 6-124A45 680
C440 884637127 022 uF +10%; 250 V R13 6-124C93 68k +10% R426, 427 6-124D55 2.7 £10%
C441 23-84665F01 10 uF +150-10%; 25V R14 6-124C65 47K £10% R428 6-124A82 24k AUDIO
C450 23-84665F01 10 uF +150-10%; 25V R102 6-124A35 270 R429 6-124A68 6.2k MUTE
C451 21-83596E10 220 pF +20% R103 6-124C17 47 £10% R43C 6-124A71 8.2k
C499 21-82187B44 001 uF R104 6-124A14 36 R431 6-124C85 33k +10%
R108, 109 6-124B55 27 R440 6-124C49 1k = 10%
diode: (see note) R150 6-124A29 150 R442 6-124C93 68k +10%
CR1,2 48-83654H01 silicon R151 6-124A80 20k R450 6-124C73 10k + 10%
CR150 48-82139G01 germanium R152 6-124A88 43k R451 6-124A67 5.6k
CR300 48-83654H01 silicon R153 6-124A39 390 R452 6-124A61 3.3k BRN _SQUELCH
CR301 48-82139G01 germanium R155 6-124C83 27k £10% R453 6-124802 150k . CONT.
ggg, gos 48-33623231 silicon R156L 6-124A49 1k R454 6-124C67 5.6k +10% e = N
, 351 48-82139G01 ermanium R156M 6-124A51 1.2k
CR352 48-83654H01 ailicon R157L 6-124A22 75 be ordered by Motorola part numbers. SHOWN FROM SOLDER SIDE SOLDER SIDE #BD-BEPS-27594-A
R157M 6-124A13 33 COMPONENT SIDE B0~ DERS-27593-A
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CRE06 - 43K RIST Lagger (22pF3 [~ P 02 RIOY = = lc,,s [ ! ! 2.2k l + |+ = ' L - Iezw’ ——-— a7 = = BACK 4 -POLE o1 5| L SavoC Capacitor values are in microfarads
r2 [ () L Sa0 | T & | i /380 e g ' = 4 + < R230 = PF = 10-F.
L b tos SELEeT L g 1 1 R BEXA Y L @ 1 derany feesc Teos o diolR ; T j 2205 Lcaos = FRONT 4-POLE T FILTER e L R222 16 roVex Ras2
? Jueoy | = %;;r clss | IISOPF g S T = = kS ! Icggz ! MM I'DS 16 7MHZ FILTER 1 o i 82K HETER 2 33K 2 Poin:’s shown(D @) etc. are connected to interconnect
1 2 = = . | 81as oard.
b o :;;5 ; g k374 95v | L \ = < METER 1 Acaar *70 U4038-5
B Leiss criso  2FF Mixer U101 uses high side injection to .76 bemmmg--- - Q o cemnk 10047 L IMITER/ R4s 4 3. Frequency calculation: Fosc = Fc +10.7 MHz
A channel element plugs in to connec- I'D‘ il produce 10.7 MHz mtermediate fre- = w10 CR400 U201 is a quadrature detector which .gos7 | = DETECTOR 5. 6K
Fi tor F1, F2, F3 and Fd. Each channel = = quency ovoc Va Y . limits and demodulates the IF signal. L
SELECT element contains an entire oscillator. RF PRESELECTOR % J_ Quadrature coil L208 sets detector out- 4 JU301 used oniy for non-extender models
5 O €383 R377 put center point.
47PF 82K
cio3 c1os c197 C109 Cit1 . 1 = REG_, :4 PR 3 TX SM 8.5V 5. Component values shown in ( ) are for range 1 only.
czr'r 1 ‘BPF 1.SPF 1.8PF 2P Noise pulses are shonedkour byllhe CR372 gy i . cece 1vin Sombonent
e 2 - . - 3 - = . = FET switches when bianking puises
! ‘;—:’g;J EAANN (STTH (2.4PF) 7 C1D3) 2P P00 (24P T Ch0s) (3PEY are received from the extender. This @ DETECTED AUDIO TOP VIEW METERING SOCKET 6. JUB11 installed in single frequency radios 1o enable F1
MIALLA EIE LS 143 1 wcios A B A B S action removes (he pulses before they R378 ) ) cece1ve SO o Charges to a voltage proportionl to e OEVER o channel elements. JU0SJUS10 nstalled 25 required to
v ¢l o fi?ﬁn e (36PF) Li--4 | csser) can be severely stretched by the ! 1.8 Agply short across P4 pins to activate ® average noise output of quadrature oo ) b «-F20M DETECTOR (R222) bus 2 or more channel select lines 1o a single channel
co1 o jf' i— = selectivity stages receiver meter 4 circuit. METER 4 MTR 4 detector when Q4 on. When Q4 goes AUDIO FINAL sl e rrOM AUDIO PREANP (R234) element when those channels use the same receive fre-
l STABLE CIRCUIT off (and channel element turned on by Audio signal is amplitied by U401 and AMPLIFIER quency.
— 1 p Toe 1 MULTIVIBRATOR RI4 Q1) C3 will tend to charge or discharge v {I,%ds’[go one spe:ker jead. Output of SPKR SPKR 3 [T RO EXTENDER (R308) 7. JU4B0 in for "AND" squelch. out for "OR" squelch
g8 moize = 8‘5‘3 05 %>5zo 47K through meter _circuit  (deflecting K fﬁ’(’”-l also applied to U402-2 where it HIGH LaW B+ During transmit mode, U401 is off and A e RXMIR 4 " Wher busy iaht option ig el )
T -65 [ TX74V0C brs meter) ”{”935 channel element is ex- . ca23 is inverted, a‘;:plllied and applied to ® n(s)rau’pul heid at 'ground plq’t:gt/gl. s FROM 04 coL 10480 10ne darermines the type of squelch
- tly on frequency. 0 PL OR DPL X 4 ' TOT alert tone input is amplified by :
. RX ig"“i 22k es gype 2T O eq Y FuTeR e AUDIO second speaker lead. 02 1o dive SPKRPLOWInpul . INJECTION FROM Juton :L board or JU5 on D:L board must be in.
DETECTOR RX S0 9'5VWW€ 15 Mesé“ ® et AMPLIFIER O BUFFER AMPL (R1551 JU2 on PL board or JUd on DPL board must be out.
e a ] e chanme, oo, 0001 ang G0 s Q350 detects envelope of RF bursts e Mosas | o o Toww RES 8.5 1. 0 B CRa03. CRADA. Ra31, and L4O1 are omitted when busy
BOX USED ONLY N EXTENDER FODELS EXTENDER RF AMPLIFIER lify the energy to a detectable  °:5V d duces corresponding output EXTENDER PULSE AMPLIFIER I' TX 79VDC I AUDIO FROM YOLTAGE ca32 8 light option is used and wires from Busy Light Adapter
(SEE VOLTAGE NOTE 8) ,aemvg,_l y the energy ZZ!se‘s],o + RX 0.1 VDG VOLUME _CONTROL 5 Rals  Cals C420 NoTE R416 ~ 0401 57 220 N © #x awio Board solder to holes normally occupied by these com-
> S Multivibrajor oscillates &t approx- 1 L P e | v Tox BOGE , 0d0l, : - ponents,
10UH > 3 . imately 3C Hz rate when short applied Q c;;] Mglavusaa ;Hs.svoc cad0 R:OSKE
! o, E o across pits. Q3 alternately tunfvsrhm I" ron vae 2 e 3 2:2V0C l® LA 1 0.7v0C 1
+ Lcass grass . ff. This RECEIVER = " - - .02 < =
c358| on/Q4 off and then Q4 on/Q1 a REG 9.5V N 022 T |
Tz‘n]z l ‘[ J ?gsa .05 ar0 3% R362 opens Q« charge path to C3 when @ TX8.1VDC 9.5V SW Q404 converts the noise amph{ler OU‘:, R419 €436 I €435 Learr J:E‘“ 12
L30s [P, Ep—— ) T |20 Imsa Icgf? 35 & 39K 9,5V0C channel dement is off and blocks it sec pr1 RX0.9VDQ f:f imto @ Dscuzg"”‘g" prop W 220 L 220PF 5 2 0.7v0c Taa0pF I\uf
i = ! : L3voC Q355 annel element is on. T <> € input noi . £ ) T.7voe L
Q300 Tcas 0z “07_]_} = 5.5v0C L L WK e o erss 361 5.3v0C (¥ Hosr when ch - DET ALDID (Bepemit SOUELCH s CRa0s R440 A, 1 g = taf—
MIE53ls.vor [0 ez 14 (SRR | ) 351 R353 2.2 62K ovoc 93 tumed oqtg"""ad'g’"':’g#g””;gf I ! mDLELCH NOISE " % 2 o L) = 1ABLEA. SQUELCH CIRCUIT PARAMETERS
T hee o TS T T T T T e T i GEMy) = AN T( v e CEH4 38 Q3s2 Lcass .5 V on emitter an . R4 * 4 R422 R42S 0.T.
| Clee RELT) C?“‘ i ' KIOVD(@L avoe B esk| ], .00 A0, u nai;]. 3.2vDCN2 9.3v0C O, o 4 <350 = MI570 2e2K CR350 Ma571 |svoe c3s7 ] T8PF This turns off Q1 removing RX SW 9.5 V o Tras oo,/ M96 43 ' ":;” e s JALERT ToNE SOUELCH WUTE
2 : x5 IO")’PJ : : 300 | 0-75FF H Lsor : ST S paah_l___ o« : w B , H %%;F_.l 5~ o & TR Laso c383 e 150PF 4, and inhibiting receive channel ele- RX8.8 VDC + RXSW 9.5V : REG 9.5V =, — S —y R426 R427 l - AUDH SQUELC] SWITCH SWITCH
T S T | Gare UL e eRaoolinos Fosoe ot M3653 cawer: | B3 usoo 5 303 1 rvocy TSR — ) e - T ment. . i TR oz | cos RN £ 4 MODELS CONDITION MUTE(?) | DISABLE (9)|EMITTER 0405 | COLLECTOR Q406
= 30UH § (70PF) | 1222k N ovoc| M9653 e | L303 — - L CR351 a7PF R g 3.9K +le R43C T
RE N ol I sl AP i [ : - I = 3240 S s se B 0350 Tooer S * VOLTAGE NOTES: 2e7e \ P ToR® faaee @ B ° L NO CARRIER 6.8V 12V 12-35V 15—50V
FROM ANT T | T m 1 T 0T U usden) ovoe L jrex R358 1 H ggg:gzgg 6.8K $68K Rat3 i 7RC433  RC4a34 CARRIER SQUELCH
SWITCH P ! -L:;o—}@us 4 e | EATE S M3§570 jaox 1. DC voltage with 20k-ohmivolt Ll  Lsauee 1 . + - T £o—rt 0.1 0.1 CARRIER PRESENT 68V 08V 00V 02V
! T N = . = referenced to B- . When measuring the squelch circuit i vsa6.voc RT = = -
| 20pF | \_>/1° Tor [oae e R352 Logsy Seas " fing the sq . F505.2/DC Raze 401 . 401
' 4 U401 or U402 use a high input resistance meter. Q1 collector waveform after meter 4 ( = AUDIO FROM .21 Ra24 NO CARRIER 6.8V 04V 12—-35V 1550V
! | EXTENDER LEVEL SHUTOFF < —_gg—r_g, o T T <> gh ine! Gircuit enabled | saueLCH con e . ks Q404 K 20 1 ua0l 07 |04 ha0a v cevs.2c050.8 PL-DPL MODELS ey
[ S 17 5. svoc curs 308 2./ 7\ndicates ac voltage levels at points indicated. I S wsoosvoc Qo psvoe  1F52L8VOCE\ Qags 300pF| ys B Msa 0405 INotE s | R423 WITH “AND"SQUELCH | CARRIER + PL ORDPL DAL 123V o8V 0oV 02v
SOVBEEXT ON TR T e Q352 differentiates and _amplifies S o ! SQUELCH ACTION rseorvoc Mosa2  |£550C M3642 | 22 = -
R304 89 VO EXT OFF Se6PF yem3or care METER 2 detector output pulses. C357 extends [Jindicates voltage required at antenna 1o produce R B - L 5495 gRaoe J7voc SEE TABLE A ! L CARRIER W/O PL OR DPL 16V 04V 1.2—-35V 15—-50V
"3 CcR304 w306 caper Y T trailing edge of pulse Q354 integrates 100 mV at point shown. Frequency is receive fre- SR WA % | 05 withou? busy light option
laovoc® 32! CR30S =308 R30S 10K - = puise train turning off pulse output if quency for i-f circuit or sampling channel frequen- }'"ZGMSEC*{ 1. Detected noise at base of Q405 turns it on turning off Q 1 ysgonae 22 Y Us008V0C | see TanLE & In ra;ilos m?dlzow u:'ymgzd w:e" ot NO CARRIER 16V 04V 1238V 1550V
X T o T K t / switches Q302-3 sense ac the pulse rate is too high (rate shutoff) cy for EXTENDER circuit. . Q406. High at collector of Q406 inhibits audio amplifier = - us01.0v0C F50 416 NOTE 8 |F50 receiver audio is . PL-DPL MODELS .
0 Vos EXT ON caze 329 0303 e e re a1 0203 collector and 1 applies RX SW 9.5V fo receiver P Fsonavec 3 Raee ® R4 [4Voc 7\R406 switch Q406 is off forward biasing WITH “OR” SQUELCH CARRIER + PLOR DPL 16V PLE.IV 00V 02v
1-F SIGNAL FROM O30 28.4VDC EXT. OFF ;L.nx l.m R307 ifm 5300 off when the received level 3. @ Location of ac voltage or waveform measurement channel element when in receive mode Q402 and Q403 amplify Tolse for ap- frao7 L = 33K M9528 CR404. TMS'P{JO‘lg;YU’S l:'l;s ?If: ::;7 ’;’1';78, DPL13.6V
a203 coLL. Y M9s71 2-2K H 'to make the ex- point. These points are keyed on the circuit board or when 02-03 is osquillating in 2. When carrier is received, noise level drops below T i 404, L Rt Ra2s fing input o urning it off. A
= M3570 — becomes great enougfi to i 4 - Whe plication to squ 10K 62k nt squelch action note and Table A 3 T2-35v
- der unnecessary. detail. meter 4 mode. squelch threshold (set by squelch control) turning off Ra08 " i cent squ i CARRIER W/O PL OR DPL 8V 04V .2-3.5' 1550V
fato on b tende! . Q405. This allows Q406 to turn on. Low at Q406 collec- 22K Tom H i L usoo.2voe ato dascm:g conditions under which audio , ;
120 VR 306 a7 Coea 4. Supply voltage during receive mode is 13.8 V. tor enables U401. 1 I |Fs026v0C 2ES is muted. ALL MODELS RADIO KEYED 11V 03V - 80V 35V
B = sey extenD Supply voltage during transmit mode is 13.6 V. ) RS SsaELe s MODELS WITH BUSY NO CARRIER TABLE B | TABLE 8 12-35V 45V
38VDC EXT. ON " " SQUELCH (PL OR DPL) R414] .23 -
10K swen ovee 59 VDG EXT OFF 5. Voltage keys: - ANDTSQ ¢ ) Q460 inverts output of Q406 to provide . 1150 i SQUELCH HRGIANPTER CARRIER PRESENT TABLE 8 [TABLE 8 0.0 " oav
. . USQ=Receiver unsquelched LEGEND: 1. With microphone on-hook. reception of correct PL will proper switching levels for squelch o & BEe SWITCH L -0V g
USQH=Receiver unsquelched,mic ON-HOOK ;= THEORY OF OPERATION DA ' 4 pull-audio mute input high. This allows radio to operate switch and for busy light circuitry in S5v.
- " USQO=Receiver unsquelched,mic OFF ~HOOK < In carrer squelch mode described 2bove g o be control head. + l SwITHNG "Codc
Ground return for Q303 complete FSQ=Receiver in full squeich - have correct and be above squ rovides hanguj = USOH 6.5VDC
through option clip in position JUIC T%: Rodio keyed P = MAINTENANCE DATA heard. aupio MUTE, ";ﬂuﬁf e e ., ggg% 7.%;'/5" Shsongnee L oo TABLE B. BUSY LIGHT CIRCUIT PARAMETERS
ct board. = Radio not keye« _ i . - o i iroui Y$0.06vDC . USQO94VI 0
on interconne! 6. Voltages shown in receive audio circuits are measured =»—= PRIMARY SIGNAL FLOW 2. With microphone off-hook, high audio mute input AND :quek/:;",:?pgl r'/%:(l,:evl‘g" cllllscgclf, FSOO.7VOC Rag2 = R463CRa6! rsguvoc CRas2  Lago ! SQUELCH Q463 Q482 AUDI
with volume control set to produce 32 mV at point (43 = B-(MAI A allows circuit to operate in carrier squelch mode. “”'v';'e" busyl’ g’ ! "PM o s6d, AUDIO D Q460K | 3.3k [ e CONDITION DISABLE COLLECTOR COLLECTOR MUTE
with received carrier deviated 3 kHz by a 1000 Mz audio + = B-(MAIN BOARD REF) MU?’E “/Xd'g p/oeides hanyt'/p box M9642 g - v
. . “OR" 4 A—2Vee 1a-2ver
tone. A = CHASSIS REF OR'’ S‘QUELCH (PLORDPL) swilcdhadd gr’ound ,(:’pusrb,gy f’ggft;, soac0 CARRIER SQUELCH NO CARRIER 0 14—2v 94V 1.4-2v
7. For dc voltages in level shut-off: 1. With microphone on-hook, reception of correct PL will board and also provides bu; g oRaos 4 e W CARRIER " oV 5988V " 94V 59-8.8V*
“Ext. on” means the L.S.0. has not disabled the ' :‘:’;:I squelgh disable input high turning on Q406 put signal to controf head. AUDIO ¢ WHT AI jﬂjgg ‘fﬂ"‘;c'”"’,,’o,‘;,’?’sqjgj‘:,:c"
EXTENDER; regardless of noise input. Low at Q408 collector SQUELCH DISABLE lead provides wie O Seenote? g Lr NO CARRIER ov 14—-2V** 9.4V 14-2v*
“Ext. off" means the L..S.0. has disabled the enables audio amplifier U401. E _PLIDPL "OR’ squelch input to squelch . PL/DPLUAND/OR) -
. -EXTENDER. ) ) » . ' . circut when busy light option not used. D AT " o when Squelch SQUELCH* CARRIER ov 59—-88V"* 94V 59-8.8V*
Ext. on" is measured with no rf signal input. 2. With microphone off-hook, high audio mute input When busy light option is used, Yeoueicn (SEE TABLEB)| GRY Q463 Receiver audio is muted when Sq 5 )
“Ext. off" is measured with 1000 uV on carrier. allows circuit to operate in carrier squelch mode. SQUELCH DISABLE Jead provides  DISABLE M9463 Switch Q461 is on, forward biasing - CARRIER + PL DbL ?iﬁy 9.4V . 01V 9.4V
. PL/DPL input to adapter board. CR462. This provides cutoff bias to in-
8. Extender rf voltages shown at test points (34 [35 and 38 TRANSMIT AUDIO MUTE verting input of U401. * See Note 9 for proper installation of PL/IDPL jumpers when
are maximum input values, and are not necessarily - Optional Busy Light Adapter used in .. . Busy Light Adapter HLN4119A is used.
typical values. During transmit, audio mute |np|l1;c1 isd bu1l_|rt|>|d "Tw by PL and DPL radios is to inform * VO':afo domnc'!'s :n \;mﬂhvr or not JU460 is in or out, and if
r s clamps is i REG mic is on or off hook.
;ﬁ%ﬂg}{{! m;ﬂ(g: Iiontle'pav;'\'/:z‘t;l(ng éuﬁﬂhom lurnlgg §’ﬁ§i§3°’c,‘f;'i,°,{'e,°f,§§f’e@§fh"; ‘:,s;,e%,s 95V HLN4II9A BUSY LIGHT ADAPTER (OPTIONAL)
on. High at Q408 collector inhibits audio amplifier U401, PL tone/code.
ALL EXTENDER OSCILLOSCOPE “EXTENDER" WAVEFORMS
WAVEFORMS TAKEN UNDER THE
FOLLOWING CONDITIONS: j r 3 3 3
SR Y 4+ e + e
3 s
3 = p
1) TEST SET—UP USED FOR EXTEND- 4) RF SIGNAL GENERATOR IS OFF ]
ER PERFORMANCE TESTS. EXCEPT FOR [18) WHERE THE RF ]
INPUT SIGNAL TO THE RADIO IS 0.2 V/DIV. 2V/DIV. 2V/DIV. 2 V/DIV.
APPROX. 30 MV.
2) EXTENDER ON. 0.5 USEC/DIV. 0.5 USEC/DtV. 0.5 USEC/DIV. 0.5 USEC/DIV.
3 1
5 FOR [ig) , SHORT THE EMITTER— n P 3
3) PULSE AMPLITUDE ISSET FOR A BASE JUNCTION OF Q303 TO T " A 2 ¥
50 DB (MAX.} PULSE EXCEPT DISABLE THE LEVEL SHUT--OFF. = - = 68P81039E33'C

WHEN VIEWING FOR [36]
THE PULSE AMPLITUDE IS RE— (Sheet 4 of 5)

DUCED TO A'LEVEL JUST BELOW 2V/DIV. 2V/DiV. 0.1 V/DIV. ‘
LIMITING. GBEPS-27690-0 0.5 USEC/DtV. 1 USEC/DIV. 1 USEC/DIV. 1 USEC/DiV. 6/30/80-PHI

RECEIVER SECTION/MECHANICAL PARTS



60 WATT RADIO

parts list

Mechanical Parts List for Low-Band Radio PL-6066-C

LOW BAND MITREK RADIO

it e OC OVA OCEDU
MECHANICAL PARTS NUMBER PART NO. DESCRIPTION 110 WATT RADIO L K REM LPR EDURE
1 - SEE ELECTRICAL PARTS LIST
3 - Q904, Q1006; SEE ELECTRICAL PARTS
LIST
4 15-84677L01 COVER, bottom
5 64-80017A01 PLATE, latch
6 3-10906A05 SCREW, machine (M3.5 x 0.6 x 6); 4 used STEP 1. LOCATE KNOCKOUT ON LOCK SLIDE SUPPORT
7 15-84678L.01 COVER, top (60 W models) AND KNOCK IT OUT USING A PUNCH
or 15-80136A01  COVER, top (110 W models) SLIDE SUPPORT .
8 46-80026A01 STUD, latch 78001501
9 32-80075A01 GASKET, top cover(60 W models)
or 32-80276A01 GASKET, top cover (110 W models)
10 75-80243B01 PAD, compression; 2 used
1 15-84676L01 HOUSING (60 W modeis)
or 15-80135A01 HOUSING (110 W models)
12 47-80027A01 PUSH BUTTON
13 32-80148C01 GASKET, push button
14 7-80030A01 BRACKET, latch
15 41-80029A01 SPRING, latch
16 7-80016A01 BRACKET, lock slide
17 7-80015A01 SUPPORT, lock slide
18 41-80022A01 SPRING, lock; 2 used
19 3-10936B15 SCREW, tapping (B3.5 x 1.27 x 13)
20 55-80370A01 LOCK
21 13-80063A01 ESCUTCHEON
22 32-80081A01 GASKET, lock support
23 43-80150A01 SLEEVE, cover release
24 46-80151A01 STUD, cover release STEP 2. ROTATE LOCK BARREL TO UNLOCKED
25 55-80002A01 HANDLE POSITION (SHOWN) USING KEY.
26 7-80113B01 BRACKET, latch
27 64-80019A01 PLATE, back-up STEP 3. REMOVE LOCK BARREL BY DEPRESSING
28 47-80021A01 PIN, pivot; 2 used SPRING CLIP USING A BLUNT PIN INSERTED
29 4-80125A01 WASHER, pivot; 2 used THROUGH PUNCHED OUT HOLE (STEP 1) AND
30 41-80175A01 SPRING (3.05 MM OD) 2 used PULLING BARREL FORWORD OUT OF HOUSING.
31 3-10904A02 SCREW, machine (M3.5 x 0.6 x 6); 6 used
32 4-80149A01 WASHER, captivative; 5 used STEP 4. REPLACE LOCK BARREL BY DEPRESSING
33 32-80074A01 GASKET, cable plug SPRING CLIP AND SLIDING BARREL BACK INTO
34 3-10936A06 SCREW, tapping (M3.5 x 1.27 x 8); 19 used HOUSING UNTIL SPRING CLIP SNAPS BACK INTO (SST:EPPS{) :;USE:'%FE{EII\\‘/vléggﬁesf:f:s?sf:r\??
35 14-80090A01 INSULATOR, mica POSITION. FEATURE OF RADIO
36 14-84391F01 INSULATOR, mica; 2 used : GBEPS—27667—0
37 4-84180C01 WASHER, shoulder; 5 used
38 3-10905A01 SCREW, machine (M3 x 0.5 x 6); 5 used
39 14-83572K01 INSULATOR, mica
40 32-80076A01 GASKET, bottom inner cover
41 15-80004A01 COVER, bottom inner
42 3-10906A19 SCREW, machine (M3.5 x 0.6 x 13); 4 used
43 42-80013A01 CLIP, coax (dress); 4 used
45 15-80205A01 COVER, RF shield (60 W models)
or 15-80205A02 COVER, RF shield (110 W models)
46 26-80206A01 SHIELD, RF (60 W models)
60 or 26-80206A02  SHIELD, RF (110 W models)
47 - J1; SEE ELECTRICAL PARTS LIST
48 — J3; SEE ELECTRICAL PARTS LIST
49 - J2; SEE ELECTRICAL PARTS LIST
% e MITREK RADIO GASKET KITS
%000ecog) 51 7-80079A01 BRACKET, IC board support
“lo o ] 52 42-10217A26 STRAP, cable harness; 3 used
0 &9T 0000 53 29-10271A15 PIN, terminal; 8 used . .
7 o - P1004; SEE ELECTRICAL PARTS LIST To ensure the continued weather resistance of the MITREK radio the
56 _ P11 SEE ELECTRICAL PARTS LIST gaskets must be maintained when servicing the radio and control head.
57 — P601-4; SEE ELECTRICAL PARTS LIST i i 1 i
31 87 5 - el dlib ity The following are t.he gasket kits required for radio connector, lock, and
59 32-80080A01 GASKET, antgnna connector control head servicing:
60 2-80006A01 NUT, spanner
61 4-114522 WASHER, lock
62 14-80077A01 INSULATOR, PA compartment (60 W F dA C
models) ront and Antenn ] j .
or 14-80143A01 INSULATOR, PA compartment (110 W a Connector Klt (Klt NO RPX4128A)
modeis) Y
63 7-80078A01 BRACKET, thermistor mounting
64 — CIRCUIT BOARD, PA
65 29-80014A01 CLIP, coax terminal; 3 used
69 64-80005A01 PLATE, feed-thru
70 32-80084A01 GASKET, stud device
71 14-80179A01 INSULATOR, transistor TO220 (ceramic);
60 W models
73 3-10905A05 SCREW, machine (M3 x 0.5 x 8.0); 4 used
74 4-7666 WASHER, lock (#6); 19 used
75 3-10804A45 SCREW, machine (M3.5 x .6 x 13)
76 42-80366A01 CLAMP, cable
77 14-80061B01 INSULATOR, housing
78 75-80142B01 PAD, fracture
79 2-7003 NUT, hex head; 8-32 x 5/16 x 1/8
80 3-1093A18 SCREW, machine (M3.5 x 1.27 x 18); 2 used
(110 W models)
81 HLN4129A TRANSFORMER and heat sink assy. (110 W
models)
68P81039E33-C 84 23-83210A22 CAPACITOR (110 W models)
86 42-80282B01 CLIP, tray; retainer
(Sheet S of 5) 87 32.90020C01  GASKET, cable connector GCEPS_ 27952 A
6/30/80-PHI 88 47607 WASHER, flat; .0125 x .281 x .027
89 4-80282B01 WASHER, compression (used on Q703)

note: This radio uses metric hardware; a hardware kit is available from Motorola
National Parts. Order the RFX-4062A Metric Hardware Kit.

GBEPS—26336—C




LEGEND REFERENCE MOTOROLA
L = Range | — 29.7 to 39 MHz SYMBOL PART NO. DESCRIPTION
M = Range il — 39 to 50 MHz

parts list N S MITREK POWER AMPLIFIER

HLB4021A Power Amplifier Board (Range |) PL5990.C R802 6-124A49 1k
HLBA4022A Power Amplifier Board (Range il} X R803 6-124A48 910
ke we  Gicw e MODELS: HLBI001A (29.7-38 999 MH2)
. RIPTION g ° . -
SYmBoL PARTNO DESC R811M 6-125A32 200; 112 W HLB4021A (RGI-28.7 TO 39 MHZ) AND HLB4022A (RGII-38TOS50MHZ) 60 WATT POWER AMPLIFIER ( . . MHZ)
capacitor, fixed: + 5%; 500 V; R812,813 6-125B67 8.2, 12W ——— HLB1002A (39_ 50 MHZ)
unless otherwise stated R814L 6-126D65 6.8 +10%;1W CURRENT €3 ces . c802
8331"3' 21322113 ;‘130 I;Fi 2% R815L 6-126D65 6.8 £10%;1W RRENT < o 2
- p o R817 6-125B67 8.2, 1”2W YCR8O1
c802L 21-840812 200 pF R818L,819L  6-125A11 27,12 W ce4l
CB802M 21-865448 91pF +3% R820 1-80702T15 includes: R820, R825, R826, R827 in case in 004IuF
C803M 21-865448 91pF +3% SHRINK SLEEVING
C804M 20-84218B03 variable 55-282 pF R821 1-80702T15 includes: RB21, 822, 823, 824 in case in — Roo4
) PE NOTE: sense ¢ Y000
C8o7L 21.84494B12  220pF : y 100 I roo3 ‘
©808 21-845214 510 pF; 30QV R820 thru 827 are all 6-125A25: 100; 1/2W aFED cas4 . WUK@. 25°C S0 ‘ 601 R806 coni | go
C809L. 21-84395B15 500 pF " 1 N S J—— 02 ’ ; —f—#-0—* TO XMIT METER 7
CaooM 21.84305814 400 pF AT601 6.83600K08 :%Tg;gcb l Fnun Lo —]—cala lgg%‘ } o l @ FINAC_AMPLIFIER EL“” J.CHS J_ 220 1000 (PIN 8)
CB810L 20-84218B01 variable; 7-94 pF o 32701?;[\_‘ g"' 1sur @‘“UF g I RGIONLY | R827 R824 ~005UF caan
CB10M 20-84218802  variable; 24-88 pF -+ —— 100 100 S [HARMONIC FILTER]
c811 20-84218B03 variable; 55-282 pF mechanical parts . R826 R823 | cs s_L 7
C812 8-82905G31 0.15uF £10%;50V 29-80014A01 LIP 2 used L805 150 o O.(UF RGI |
c813 23.83210A15 163 uF +150-10%; 25V 5680206401 ngE’Lcc??zﬁfs:;e ) DRIVER 00 100 | ] st FUNCTION
- K %; 25V r—————17 |
b . ovidd] H . 5- ot in- ¢ - ce27 : .
Sov,  bewaem  Gosur sion dov e Evlts art 1o, & 195020 v ot . o e L L Increases power output of radio to 60 watts. Contains
CBIOL om  oID2T2000 Q1P +BO20%: 26V HLB4021A and HLB4022A and must be = - A { o \ | T o circuitry to sense temperature and current of final
K - .005 uF +10%; ca11 ] : :
Ca2oL 21.82372007 105 uF + 10%:; 25 V ordered se.parately) _ : . . : co0s : | gRe18 Rer ouLvJ_ Lotz coos : : MIlOZO‘Z'SVDC Leos ) — c:a(zz Leto ¥ 3} L850 Les! L852 L8s3 L854 1855 b 10 ANT SHITEN ampllfler for apphcatlon to power control and protec-
Ce2oL 21.84395B15 500 pF note: For optimum performance, diodes, transistors, and integrated circuits must RFIN_, ) Laot LeeE o Lews it el /¥ e g . o€ o Leoos Teoos Lesza [_j:cagﬁ“l 400 £lony o1 S5-282 EVELET j tion circuit in radio.
c822M 21-84395B14 400 pF be ordered by Motorola part numbers. FROM XCTR 1 E— [ " EYELET ! 100 406 500 | (300)
P TYPICA l l ! l s5-282 | - (345 _EYELET | L8o7 || RB12S R8I35  Ra7 (150) 500) 24-88 _LCc8s0 c8s1 cssa  _Lcass cas7 cssg  _Lcss:
Pty 21.865448 91 pF +3% (reeicaLLy cao1 caoz | ca0s ! || s0e | SREIL | Ei??él I (22°)l: 808 gcazs 82y 82 82 \Y I_RQJ on J (7-34) ’1‘6(0 ) 122 Tz Ti23 123 123 Ts0 \OTES:
C823M 21-845214 510 pF; 300 V RATED POWER —”[7 (100) @zoox I ] 57 200 | __%sw 510 1 _ONLY 80 (160 (150) {160 (160 T (160) (80 :
. ouT) | (91 ~C820 ! . '\ : 1. UNLESS OTHERWISE SPECIFIED:
ggg;_ g} %ggg:g % er . HLB4040A Power Transistor Kit b o _: [ RGIT ony! ! ﬁgIEDOShT-Vl = Ccal8 '(9gt'?u‘§ ~C817 RESISTOR VALUES ARE IN OHMS.
N pF S C816 L) l'seTween | T GosuF 0O5UF CAPACITOR VALUES ARE IN
CB826L 8-82905G11 0.22uF 10%;50V PL-6381-0 Leess 0050 At abioiatt s 39mHz| | Qonu * FICOFARADS.
c827 8-82905G11 0.22uF £10%;50V REFERENCE MOTOROLA A- —pBLK el ! | [ CAUTION PF=10"12F  UF=1075F
c828L 21-84395B06 150 pF; 250 V SYMBOL PART NO. DESCRIPTION 1000 % : 1 (68 | ! ReT on : WHEN SOLDERING TO OR NEAR THE CRIMPED METAL 2. VALUES IN PARENTHESES ARE FOR
C828M 21-84395B02 100 pF; 250 V o R815 ! 1 CAPACITORS, CARE MUST BE USED TO INSURE THAT RANGETONLY.
840,841 21-83596E38 .0047 uF +10%; 100V transistor: (see note) T o —T° i ! SOLDER FLUX DOES NOT CONTACT THE DIELECTRIC.
C850L 21-847091 80 pF +2%;300V Q801 48-84411L01 NPN; type M1101 (HLB4040A) [ ! : 1806 | IF CONTACT OCCURS, THE CAPACITOR MUST BE
C850M 21-83107B15 60 pF +2% ! Q802 48-84411L02 NPN; type M1102 (HLB4040A) . e -l o—,—lw“—J‘-o REPLACED.
C851L 21-84395B26 160 pF £2%;250V o
C851M 21-84395B21 123pF £2%;250V Vesd 77 77 Vead 7 77
C853L 21-84395B26 160 pF £2%;250V .
C853M 21-84395B821 123 pF +£2%;250V HLN4000A Hardware Kit (Low Band PA) PL-5991-C EEPS-26071-B
Ccas5L 21-84395B26 160 pF +2%;250V REFERENGE — MOTOROLA
C855M 2184395821  123pF £2%;250V SYMBOL PART NO DESCRIPTION
C857L 21-84395B26 160 pF +2%;250V z
C857M 21-84395B21 123 pF £2%;250V capacitor, fixed:
C859L 21-84395B26 160 pF +2%; 250 V C800 21-82928B09 .0047 uF +5%; 500V
CB5IM 21-84395B21 123 pF +2%; 250V mechanical parts
C861L 21-847091 80 pF +2%;300V
C861M 21-83107B15 60 pF +2% 14-80077A01 INSULATOR, PA compartment
32-80080A01 GASKET, antenna connector
diode: (see note) 32:80084A01 GASKET, stud device
CR801 48-82466H13 siticon 7-80078A01 BRACKET, thermistor mounting
3-10904A02 SCREW, machine (M3.5 x 0.6 x 6) 3 used - R 3 ) ) i
coll, choke: 2-80006A01 NUT, spanner i R T TRANSISTOR DETAILS
L801L 24-83884G05 9-1/2turns 4114522 WASHER, lock g Q80! £ ason
L8O1M 24-83884G06 4-1/2 turns 3-10936A06 SCREW, tapping (B3.5 x 1.27 x 8) 7 used Q802
L802L 24-83884G06 4-1/2 turns 3-10905A01 SCREW, machine (M3 x 0.5 x 6) 3 used
L802M 24-83884G03 1-1/2 turns 15-84676L01 HOUSING, radio [«
L803M 24-84411B04 10-1/2 turns 4-84180C01 WASHER, shoulder
L804 24-83977B02 2-1/2 turns (ferrite) 14-80179A01 INSULATOR, transistor TO220 (ceramic) £
L805 24-84411B02 14-1/2 turns 5-135026 EYELET (0.13 x 0.107) (RGI, 1 used; RGH, 2 RF OUT <O
L806L. 24-83884G03 1-1/2 turns used)
L8o7 24-83977B02 ferrite; 2-1/2 turns
L808L 24-80041A05 9-1/2 turns
L808M 24-80041A04 7-1/2 turns
e SheomA2  wircioop HLN4021A PA Feed-Thru Plate PL5983-C o i
L810L 24-80041A01 6 turns REFERENCE MOTOROLA
L810M 24-84614A02 4-1/2 turns SYMBOL PART NO. DESCRIPTION
L811L 24-84614A01 3-1/2turns ca .
pacitor, fixed:
L8t1M 24-84614A03 2-1/2turns R o/, - ey
ol o anas  2uztums C881thru8ss  21-82812H03 .:oo:) PF +100-0%; 500V TESW T oo used on
L813L 24-83977B02 ferrite; 2-1/2 turns mechanical parts i L TLB402IA (RGL-297 T0 30MHZ)
L850L 24-80041A07 9turns 64-80005A01 PLATE, feed-thru ! M HLBA0ZZA(RGII-39 TO 5OMHZ)
L850M 24-80041A08 9turns 4-83755H01 WASHER, solder
L851L 24-80041A09 10turns
L851M 24-80041A10 10 turns
L8521 24-80041A11 10turns
L852M 24-80041A12 10 turns
L853L 24-80041A11 10 turns :
L853M 24-80041A12 10turns {
L854L 24-80041A09 10turns | i \ . e
L854M 24-80041A10 10 turns METER 7 CURRENT SENSE  TEMP SENSE A- A+
L8551 24.80041A07 9turns TO E2 T0 E3 TO E4 ViA CB88S VIA C884 CD”;gEEE; gigg gg:gg?g:ggigg:g
L855M 24-80041A08 9turns SHOWN FROM COMPONENT SIDE VIA C881  VIA C882 ViA C883 " DL-EEPS-26192-8

68P81039E34-B
6/30/80-PHI

POWER AMPLIFIER



parts list

HLB4075A Power Amplifier, Range | (L = 29.7 to 38.999 MHz)

HLN4129A Transformer Kit PL-6999-0 HLN4038A Hardware Kit  * PL-6297-A HLB4076A Power Amplifier, Range Il (H = 39 to 50 MH2) PL-6998-0
REFERENCE MOTOROLA REFERENCE MOTOROLA REFERENCE MOTOROLA
POWER AMPLIFIER SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
WATTS 7802 — assembly (order HLN4129A Kit) mechanical parts capacitor, fixed: pF = 5%; 500 V;
110 W 7-80078A01 BRACKET, thermistor mounting unless otherwise stated
LB1011A (RANGEI) Toeo13a01  HOLSING c802 884637L04 0033 UF x10%; 1000V
MODELS H ( HLB4077A Power Transistor Kit PL-7000-0 C803L 21-84494B11 200
14-80143A01 INSULATOR C803H 21-84494B85 140
HLB 1 0 1 2A (RANGE II) REFERENCE MOTOROLA 3-10905A05 SCREW, machine M3 x 0.5 x 8; 4 used 0805 862005621 018 UF = 10%: 100V
SYMBOL PART NO. DESCRIPTION 2.7003 NUT, hex 8-32 x 5/16 x 1/8” Caoe 18485735 330 b, H
transistor: (see note) 3-10936A18 SCREW, tapping: B3.5x 1.27 x 1_6 C807L 21-84857K35 330 +3%
Q801 48-869583 NPN; type M9583 3-10936A06 SCREW, tapping: B3.5 x 1.27 x 8; 6 used C807H 21-84395825 350: 250 V
Q802, 803 48-84411L02 NPN; type M1102 2-80006A01 NUT, spanner §-84637L04 10033 uF + 10%: 1000 V
. . C808 H
4-7666 WASHER, Iock.#ee)st.,Sused C810H 8.846371.21 15 uF = 10%: 100 V
4-114522 WASHER, lock: #5/8 int. c81iL 21.84494B04 .68 £2% ’
14-80179A01 INSULATOR, transistor ~ e
C812 21-84857K35 330 +3%
32-80080A01 GASKET, antenna connector o .
32.80084A01 GASKET. stud device C813,814 8-82905G21 .018 uF +10%; 100V
d C815H 21-84857K38 280
’ . . . Lo C817L 8-84637L.22 22uF £10%; 100V
note: For optimum performance, diodes, transistors, and integrated circuits must C817H 8-846371.04 0033 uF + 10%; 1000 V
be ordered by Motorola part numbers. c818 23.82601A05 50 uF + 150-10%; 25 V
C820L 20-80102B02 var. 90-376; 250 V
C820H 20-80102B01 var. 68-282; 400 V
C821L 20-80102B02 var. 90-376; 250 V
C821H 20-801028B01 var. 68-282; 400 V
C823L, 824L 21-84395B06 150,250 V
CB823H, 824H 21-84395B02 100; 250 V
FUNCTION C825L 21-84395B26 160; 250V
C825H 21-84395820  110;250V
. C826L,827L  21.84395B06  150;250V
Increases power output of radio to 110 watts. Contains . B2TH 2 B eV
. Y. + - 5
circuitry to sense temperature and current of final ey SIBIBGEIS 4% 250V
ifi icati rotec- C829L 21-83596E38 0047 uF £10%;100V
amphﬁer 'f(?r apphcatlon to power control and pro S pows cazaL 21-83590E38 0047uF = 10%: 100V
tion circuit in radio. SENSE +0 o5 c830L 21-84494B22 750
7CB29 g CRBO! C830H 21-84494B20 510
NoTE 2 C855L, 856L,  21-83596E38 .0047 uF +10%; 100V
R804. R802 857L
RT 801 56K K C855H, 856H, 21-83596E24 .0033 uF +10%; 100V
TEMPSEERNASTEURE‘_%LBRN C883 G 857H
00 oo PA COUTROLLED o3 : - C8s58 2384538G02 4.7 UF £20%;20V
ae_ RED | c884 AT 25°C K R8Ol RBO6 g E2 O v
8 1000 R o 250 1000 METE| diode: (see note)
Vol Rezs  Taruf CRB801, 803,804 48-82466H13 silicon
s BLK 1885 ca56 | C895 RE22 R822 SENSES DRIVE POWER BY METERING
T 1000 <L i€ 1 0.4 <] DRIVER CURRENT. THIS INPUT IS COUPLED coll, choke, rf:
NOTE 2 {NOTE2 THROUGH AMPLIFIER/INVERTER Q804 TO . %
4 THE CONTROL CIRCUIT VIA E9. WHEN AN csi7 ::gg:h g: 2433;12(:; ;-01;212“::;28
Mggl% SN CRBO3 | R823 | NOTE 4 ANTENNA MISMATCH IS ENCOUNTERED, 16 oL 24-83884G07 212t
oRVE £9 BLU | casr RE04 Y R THE FINAL COLLECTOR CURRENT 1S REDUCED FINAL NOTE 2 L80: - -1/2turns
LIMIT S e i€ SO THAT THE NORMAL CONTROL LOOP IS AMPLIFIER L802H 24-83884G03 1-1/2 turns
foeo cost | La RB26  gRBRe shoM “ °“5UF$ INEFFECTIVE. THE CONTROL CIRCUIT caig L803 24-83977B01 1-1/2 turns (ferrite)
. L805 LIMITS THE DRIVE BY LIMITING THE ik L804 24-80178C01 2-1/2 turns
~ E7 YEL €888 NOTE 2 DRIVER CURRENT (Q801) TO A PRESET S50UF L805 24-80036A02 1/2 turn (ferrite)
e 1000 7626 SETS THE L oo LEVEL DETERMINED BY 26 : S v L807 24-83977B01  1-1/2 turns (ferrite)
MAXIMUN DC ‘003(3 .018UF Lsos L808 24-80110B13 7-12turns
CURRENTON uF L809L 24-80110B11 4-1/2turns
Q801 AND THEREBY L8o4 Rt o LBOSH 24-80110B12 2-1/2turns
LIMITS THE Iaaximun DRIVER c806 o L810L 24.80110B02  7-12turns
RBO7 €805 € Q8 L810H 24-80110B06 7-1/2 turns
™ AMPLIFIER. - i NOTE 3 MHOZ L811L 24-80110B03 8-1/2turns
RF INPUT ' notess O 601 ‘ . L811H 2480110807 8-1/2turns
RF FROM XCTR RF IN FROM_,_ . K89 5802 | ReOs a7 Res ",c Leor ,ngg- HARMONIC FILTER L812L,813L  24-80110B04 9-1/2turns
ouTRUT ¥CTR FILTER | | worez NOTEZ g 801 NOTE 2 cont lnos | (sl T802c820 | 500 Lo st lew  Les e Lets o ANTENNA L812H,813H  24-80110B08 9-1/2turns
reos) Lcsos ALcaso ReS H Lsos | Mo%83 AR LROIS ”g cors I ~ : RCEY L814L 24-80110803 8112 turns
NoTEF T otez NoTe2 NOTE 2 NoTE | NOTE 3 ¥ H NoTE2 | NOTE2 | NoTE2 | NOTEZ | NOTE2 T L814H 2480110807  8-1/2turns
3 3 l O18UF cees  Lcsea Lcses lcsee lcser _lcees RBI7 L815L 24-80110B02 7-1/2turns
] ﬁg}‘g 2 318%2 TNOTEZ T NOTE 2 ’[NOTEE TNOTE 2 "‘NOTE 2 N%TE 100K L815H 24-80110B06 7.1/2 turns
’ * ‘e ) ) ) ) s transistor: (see note)
sepe Q804 48-869643 PNP; type M9643
— RBI2
0033UF 4.7 R0 .
resistor, fixed: +5%; 1/4W;
unless otherwise stated
R801 17-80068B02 .01, 10W
EEPS-27300-A R802, 803 6-124C49 1k £10%
R804 6-124C67 5.6k +10%
HLB 40Q75A(RGI-29.7 TO 38 999MHZ) AND HLB40O76A(RGII -39 TO S5OMHZ)110 WATT POWER AMPLIFIER R805L 17-82036G01 68 + 100/0; 2W
Vecd R806 6-124A33 220
R807, 808 6-126B70 1.8;1W
NOTES: R809L 6-125A01 10; 1/2W
- R809H 6-125C05 15 +10%; 12W
" VaLocs ant NPOPARADS. cauTion RB10L 6127C19 56 + 10%; 2W
ORG GRN BRN RED$—VIO  |BLU BLK YEL VALUES ARE IN PICO ) WHEN MOUNTING TRANSISTORS R810H 6-127C21 68 +£10%;2W
TRANSISTOR BASE DETAILS 2. VALUESDIFFER BETWEEN RANGES. SEE DO NOT OVERTIGHTEN (BE YOND R811,812,813 6-125B61 AT 12W
——m s % Yo 48 ¥y 55 ! by COMPONENT SIDE ¥ BD-DEPS-27302-0 PARTS LIST. 5-7 INCH POUNDS) OR DAMAGE R814L, 816L 17-80236B01 100;2W
c g% §3 §§ % §§ 38 b 95 SOLDER SIDE < BD-DEPS-27303 -0 3. USED ON RANGE | ONLY. TO TRANSISTORS MAY RESULT. R814H,816H  17-82036G27 18;2W
< < < OL-DEPS-27301- A ' g %;
5ok L oo E * 4 USED ON FANGE | 0Ly RB17 6125097 100k £10% 12W
=N [ N
550 £ e 53 g: E: ‘&Jg Dg 5. ALL PARTS MAY BE REMOVED FROM THE TOP R822 17-82291B24 0.1;3W
F or wr iFF OF THE BOARD. R823L 6.124A48 910
=
Q804 B 6.V INDICATES PA REF (A~} / INDICATES R823H 6-124C53 1.5k +10%
y SHOWN FROM COMPONENT SIDE : CHASSIS REF R824 6-124A01 56Kk
0802, 0803 ason R825 6-124A37 330
R826 18-83311K06 var. 10k
1
68P81041E62-A R827 6-124C25 'ggmmon
6/30/80-PHI ATBO1 6-83600K09 100k @ 25°C
transformer:

T801 24-80099B01 input




p,ohpg; TONE DETEGTORIOSCILLATOR TO NE 1 PRIV ATE'LINE’ ’

Bt 8 8+ RECEIVE: FUNCTIONS AS TONE DECODER, VS2
<1 “VIBRASPONDER'" RESONANT REED ACTS AS
oo ol s, FUA ¥ ot ENCODER/DECODER
_J: LOW PASS FILTER o SQUARE WAVE. '
' LATOR POSITIVE DEAT PIN 18 FOAM ENCOS L P/o_P3
3 0.39VP-P (750 HZ DEV) 7 /
1.56 VP-P . SWITCH CAUSES U1 TO OPERATE AS
ol o . UL AN priase e MODEL HLN4020A
- TX 3.3v0C NANT REED IN FEEDBACK PATH. SHIFTER PLE
DETECTED | ¢ |, . i R42  R43  R44 RX 3-3V0C@ at 2.3vkp m QUTPUT (MULTIPLE PLY
AUDIO 10 15K l 120K | 20K l > e onE () 8« AMPLIFIER
R48K R;; Icw =C20 Icn az REG REG
15 t20K 047 .047 2003 M54 8.4V AGC 8.4V Tx g.4vDC
= = = T 2.3 VDC B+ 2 vee X B.4vDC B2 L0 ans ,} RX 8.4VDC
TX 2.9VDC RX 2.3 voC X 22K BASE RB 4.0VDC
: e R41 12 TX 4.5v0C R13 1.0VP-P
x 2.9vc g E R2 REG L IV RS =C46 REG (700HZ DEV)
ENEP 8.2k 8.4V g0k 3K 0.1 33K v A
1o = €33 s By s R28 Cig
= ¥ »— TONE IN CODE ouT -1)I——+ P s e o 10 ENCODE'.TONE(TX)
R16 ces PL 1K RX 9.6V0C ,C36 TONE
L0 Pl i Las o 7] feureer
< = REG . c17
TX 6.8VDC APPLY SHORT ACROSS THESe| 88V - M9642 006 UF
POINTS TO DISABLE CODE =
RX 6.8voC < <« v ut OUTPUT TO SET TRANSMITTER TX 0.63VDC C52P
< REG FREQUENCY. (JU3 USED FOR R39 i€ RX 0. 63VDC ;100 F
MULTIPLE PL SYSTEMS TO i 220PF =
X 3.ovbe INHIBIT U1 CODE OUTPUT,) CAS il TX 6.4V0E | o FUNCTION
‘ RX 54 6VDI CF JRx 8.avDC
v R3 2| REED i€ RB 1.3VDC Bl cae 27K
. < 220 ° =~ : : :
l T W T PRINARY ReL o LT L 02T = Encodes and decodes sub-audible ‘“Private-Line”’
ce ‘ M IFO‘O‘ZW Reverse | cge | % [f0 O tones. Encoder modules transmitter and delays
= o cH = 1] ReeD ENABLE ) NORMAL ENCODER OUTPUT DATA 1S WA Fze transmitter turn-off 150 ms to allow transmission of
AGC WAVEFORM (TX) 220PF e SECONDARY R14-C27. WHEN REVERSE BURST GATE TURNS :
2 vl Lo ON Q6. PHASE SHIFTED SIGNAL IS SUMMED turn-off reverse tone burst. Decoder detects received
DECOER o 1252 Toowr SIGNAL SHIETED 4 NOMINAL 346 DEGEOSITE tone and unsquelches receiver when proper tone is
= = , R
) . received.
rt--19 > _1_043 c2
£l ! 7
(4T £ OF REVERSE Suer arreR | I AGC GATE 220 Tz20
;I/'g;NSMISSION/, Q4 TURNS ON t | 3 _ = 6| REED
' ! TX 3.3VDC XMIT ENABLE | PRIMARY
i
S : ! ! l RX 5.6VDC
. ﬁc{i&f’w"ﬂwﬁéﬁﬁ O - - Ig;SPF ! Sw I TCH ) z::
HTHERAAS TX 0VDC L
= AGC  TX 0vDC TX 0.6VDC -
REC N FROMU{-3_, RX 0VDC Q13 TX 3.2VDC| R37 ovDC gx3 gvbe R Rz
ENABLE Tx ovbc VIA C35 642 RX 0.3vDC TV WHEN Q12 TURNS ON, HIGH AT ITS COLLECTOR 4 . OUTPUT
SWI1TCH RX 0VDC C46.R12 can M364 REG M3642 (1) PUTS UT IN ENCODE MODE, (2) TURNS ON = DETECTOR SWITCH
ka8 Tx ovoc i Beav LG PRIMARY A G o s b RS gr7
47K RX] 0.6VDC EI;G 42 220PF L ! [ 2200 VIBRATING. 2-2x 1o 0B USED FOR SN0 SaGE o
g R27 = = E
B cs 33K R23 = SEE NOTE 2.
SHOWN FROM SOLDER SIDE COMPONENT SIOE - 80-DEPS - 208930 +— 1 r R26 ENCODE# fox
| oL-0EPS-29895-0 RZEMPF = N 013 SAMPLES OUTPUT OF ENCODER 5% ce ENABLE = 10 ;_?29 RSS Ulg |, |SQUELCH
pa rts Iist 10K T S e T A ranT 1€ SWITCH T 220 DISABLE
. L 220 L
= OUTFUT DURING TRANSMIT. " Q12 TURNS ON WHEN Q7 IS ON. WHEN Q7 Tots NDL-3DC U2 ; [aupio
HLN4020A Tone “Private-Line” Encoder Decoder Board PL-6029-F R2s AAare <] HOLDS 072 ON FOR 190 MEEC 1o Kebs o) s oo |2 NG SV0C 1" e
Q3 IN ENCODE MODE WHILE THE REVERSE
REFERENCE  MOTOROLA REFERENCE  MOTOROLA REFERENCE MOTOROLA 1o TXB-OVCNSY M96 43 fencone BURST IS BEING SENT. = DET13.4v0C A
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION 1 ENABLE 14} cope ?;&NHECVCJE%CTT PvL ngNgE 7_I!:§c7_D[E,Tl.§!:TED,
N A - Ei Y Q1
capacltor, fixed: transistor: (see note) R36 6-124C57 2.2k Cag R R4 . 16| ENABLE DECODE |13 WHICH TURNS ON 0%1. OUTPUT SWITCH PU?Lg
pF +20%; , ; type 820 QUTPUT \UP EITH, UELCH DISABLE ("OR B+
C1thru 10 21-83596E10 220 pF % 20%; 500 V Q1,2 48-134674 NPN; type M54 R37,38 6-124089 47k 5 > - EITHER 'SQUELCH DISABLE (“OR B
c1 23-84538G01 1uF +20%;35V Q3thrus 48-869642 NPN; type M9642 R39 6-124A89 47K £5%: 14 W o3t SQUELCH") OR AUDIO MUTE (“AND SQUELCH').
c12 21-82187B44 001 uF = 10%; 100V Qs 48-869568 NPN: type M9568 R40 6124A73 10k£5% I RES REVERSE RETEI Y
c13 21-82187B48 003 uF +10%; 100 V Q10, 11 48-869642 NPN; type M9642 R41 6-124C97 100k ini BURST [ o6 jcn R6 Ro4 c('z——r
C14,15,16 21-83596E38 0047 UF = 10%; 100V Q12 48-869643 PNP; type M9643 R42 6-124A78 16k +5% SECONDARY e CATE 28| Tioe 333 oy ]I Foowra
c17 8-83813H38 006 UF = 10%; 100V Q13,14 48-869642 NPN; type M9642 R43 6-124A99 120K +5% PTT SWITCH Ri1 feto DET+— DETECT —-| — -
g:g 20 g%%g?ﬁggn 10(1‘;':;101%1/0 /;"532\/\/ ars 48-869467 PNP; type Mo467 Ras 6-124A80 20k 5% TX 0.4VDC feRe @20 R TX 0.35VDC 9K Qi o Q15
: - 047 uF £ 10%; R45 6-124A99 120k +59 : 3 4.7K :
C21 2182428828 .002uF  10% 200V resistor, fixed = 10%; 1/4 W; R46 6-124D02 120k 5% x5 rvae RIS e Tx11.9vDC Mo642 Mo&47
c22 21-82372C09 0.1uF +80-20%;25V unless otherwise stated R47 6-124C99 120k SEC PTT| 4 e » « Yy % RB 6.0voe okl R RE]_"EVDC X ovoe RX 13.2v0C REGULATOR
cz3 23-84665F01 10UF +100-10%; 25 V R1 6-124A37 330 Ra8 6-124C73 10k Y, 8.2k . REVERSE BURST R10
C25thru28 884637122 0.22uF +10%; 100 V A2 6-124A44 620 + 5% R49 6.124A09 120k £ 5% 4 MIB42 ]RX 10.3vnC Sk Teater 08 FrABLE at4 X 8.4vDC *
23-84665F04 1uF +150-10%; 50 V R3 6-124C43 560 R50 6-124A03 68k +5% SEC PTT LINE ATTEMPTS TO GO HIGH AT END o poovee ) I 96 M9568 M9642 RX 8.4VDC =
c31 23-84538G22 6.8UF +10%; 20V R4 6-124C47 820 g REG OF TRANSMISSION BUT Q9 TURNS ON PULLING = = 42 L Bt ———— REG 8.4V
< R51 6-124C93 68k 8.4V SEC PTT LOW AGAIN VIA CR4. FORWARD BIAS cs NOTES:
C32 thru 36 23-84665F01 10 uF +100-10%; 25V R5 6-124A59 27K +5% R53 6-10621C79 7.5k = 1%; 1/8 W ON CR4 INHIBITS Q7 DURING THIS PERIOD. R1
23-84538G01 1uF +£20%;20V . R6 6-124C61 3.3k Y WHEN Q9 TURNS OFF (150 MS LATER),"SEC PTT 220PF v RC48 1. UNLESS OTHERWISE SPECIFIED:
i R R54 6-124C73 10k LINE IS ALLOWED TO GO HIGH. Q8-Q9 TURN ON WHEN Q7 GOES OFF REMOV- 330 220 RESISTOR VALUES ARE IN OHMS.
Cc37 23-84538G04 15uF +20%;20V R7 6-124C53 1.5k R55 6-124A49 1k £5% RS9 PTT DELAY ING CLAMP VIA CR3. Q9 TURNS ON Q6 (VIA CR6) 9.1VDC CAPACITOR VALUES ARE IN MICROFARADS.
c38 884637137 0.1UF £5%;100V R8 6-124A60 3k 5% RS6 6-124C33 220 3% RECEIVE AUDIO Foe? CIRCUIT MSEC LATER 872 TURNS. OFF AEMOUNG 68 oy Ls 2
c39 8-84637L36 082 uF +5%; 100V R9 6-124C57 2.2k R57 58 6.10621C91 10k = 1%: 178 W | MSEC LATER Q12 TURNS OF F REWOVING 0809 ks Lo . FOR BUSY LIGHT RADIOS, JU1 MUST BE IN AND JU2 OUT. ANDIOR
- ) +1%; sQ T
C40 2384665F01  10UF +100-10%; 25V R10 6124049 1k RE9 6124761 33k = 5% FILTER YCR4 B SECPTT s.1v Ilo LIGHT ADAPTER BOARD. |11\ DETERMINED BY JU4e0 ON' BUSY
C41thrud4 21-83596E10 .00022 uF +20%;500 V R11 6-124A53 1.5k £5%; 1/4W R60 6-10621D18 18.7k +1%; 1/8 W Xcao Tgi = = VOLTAGE NOTES
C46 21-82372C09 0.1uF +80-20%; 25V R12 6-124A81 22k 5% R61 6-124C73 10k I' 0 3.6V0C 3 >
ca7 23-84665F01 10uF +100-10%; 25V R13 6-124A61 3.3k 5% R62 6-124C57 2.2k = 1 1o DC_YOLTAGES MEASURED WITH 11 MEGOHM MULTIMETER
C48 21-83596E10 00022 uF + 020."/0; 500V R14 6-124A61 3.3k +5% R63 6-124061 33K o] 22 e ?J%Z‘ésé’,fé”,’;fgf?ﬁﬁ%’s’ LINE GOES Low LEGEND: REFERENCED TO B—.
C49 8-84637L22 0.22 uF +10%; 100V R15 6-124A65 4.7k £5% R64 6-124C85 33k RS8 RS3 REO PTT LINE STARTS TO RETURN HIGH AT END BF 2. VOLTAGEKEYS:
c50 21-82187B44 .001 uF = 10%; 100 V R16 6-124C55 1.8k e 756 13.evpe 187K TRANSMISSION. L= THEORY OF OPERATION DATA ND  NOPLTONE DETeoTED ETECTER
C51 21-83596E10 220 pF +20%; 500 V R17 6-124A71 8.2k £5% integrated circuit: (see note) = 1 TC38 B+ = MAINTENANCE DATA T RADIO KEYED
oo g A 4
c52 21-84493B841 100 pF + 10%; N750 R18 6-124A65 47k £5% u1 51-84768F76 type M6876 R33 -082 B RO NOTEYED
53 23-84665F01 10UF +100-10%; 25V R20 6-124A85 33k £5%; 14W U2 51-84621K76 type M2176 725K 1 ; ¥ = DECODE MODE SIGNAL FLOW RB  REVERSEBURST(150 MSEC AFTER TX)
R21 6-124C71 8.2k ‘ 3.6¥0C | 6\ |3 TE&N — >~ = ENCODE MODE SIGNAL FLOW 3. Q11 COLLECTOR VOLTAGE MEASURED WITH MICROPHONE
diode: (see note) R22 6124471 82Kk + 5% voltage regulator: . 7 = ON-HOOK AND MONITOR SWITCH IN PL POSITION,
- - o; 0.1 sSVhC | L . -26105-
CRS5,6,7 48-83654H01 silicon R26 6-124A77 15k +5% mechanical parts RS0 Tozoer SIULATED ” INSUCTANGE " Tia SRCOn 68P81039E22-D
R27 6-124C85 a3k 3-10904A02 SCREW, machine (M3.5 x 0.6 x 6) 3 used sare SERIZS RESONANT SomCUT he st
connector, receptacle: R28,29 6-124A67 5.6k 5% 3-10904A45 SCREW, machine (M3.5x 0.6 x 13) 3 used = ANOTCH FILTER AT 160 A2 70 REMOVE e ot 6/5/80-PHI
J1,2 9-80132A01 JU1 & JU2 each consist of four 9-80132A01 R30 6-124A77 15k 5% 4-80149A01 WASHER, captivative; 4 used R €3 TONES FROM THE RECEIVED AUDIO BEFORE
parts R32 6-124A81 22k +5% 7-80023A01 BRACKET, reed hold-down S I THE SPEAKER
. . 233 6-106(2:18079 7.5k +1%;1/8W 29-10271A15 TERMINAL, pin: 3 used N =
connector, plug: 4 6-124C81 22k 46-80174A01 STUD
P3 28-80181B02 male: 9 contact ) R35 6-124C83 27k 75-80173A01 COMPRESSION PAD; 2 used

note: for optimum performance, diodes, transistors, and integrated circuits must
be ordered by Motorola part numbers.

TONE "PRIVATE—LINE” ENCODER—DECODER/"DIGITAL PRIVATE—LINE” ENCODER—DECODER



“DIGITAL PRIVATE- LINE”’ e
ENCODER/DECODER .

MODE TRANSMIT — U1 continuously
C17and R14 hold U1-1 high for approx- %‘Z’;gﬁ gi:f‘sb;fi gchode word at U1-5 as
imately 100 ms after power is applied. ) i
y p PP 6.2v RECEIVE — U1 decodes receive audio
P/O P3 PTT DELAY data from U1-11 and provides high out-
] SWITCH put at U1-7 if correct DPL code is pre-
sec P17 | 4 > « sent. Also provlde; turn-off code at
Yers AP U1-5as long as U1-9is low.
v U4T:
6.2 (: Ji ~
T?ZwASBTET { gg%cfi [\ Q8 ’ i CODE PLUG <] Code plug determines code : B
SWITCH J_ M9568 gogg% 2 word that is generated and P10 P3 i B+
62 B+ R39 c29 L Cerr decoded. PL FILTER
2v PTT DELAY 12k Im" 10.5v 7 ?
[ nsa TIMER = L 4 ’ 4 — i [exrernat DET/AUDI0
C19, R40, and R35 provide - R ) ) 5 rt across pins to CODE iN .
. W zrox PTT delay timing. POV 28 holds SEC PTT line low ° Ris . ﬁi%palglghoc}utput tg set ENCODER (MULTIPLE PL) AUDIO MUTE
R3 R7 i 100K N 134 4HZ !
FUNCTION R38 ,:? « or 180 ms delay. 7 transmitter frequency LOW- PASS TURN OFF CODE TSEE ZE
‘s . .Y - o —0E3 6.2v 9 SQ DISABLE BASE DETAILS
Encodes and decodes ‘‘Digital Private-Line’’ codes. En- szvm |80 ) Reo  TC8 06 1 - o o ypap g N (BOTTOM VIEW)
coder modulates transmitter and delays transmitter Rie  cpa [T Rz | R3S S— M9643 +[ea = B+—=—— 11 1 usen onLy B+ O
. . A WITH 2-CODE
turn-off 150 ms to allow transmission of turn-off code. sek 09 NSy g rx I 18K s2vocrx R33 Tar ZABLE™ ] 12 I " AoaPTER as V1 P3 Ut 2
Decoder detects received tone and unsquelches receiver moeas [ 1 i gucx i Y1 controls Q5 frequency feedback T bzl ol el el eol ) vel il el sl sl - arz  Woess )
H dei ived &8k 6.1vocTC path from U1-4 via C14and Y1. 3 - T l w3 Ri7 ’”ﬂ@ 12vP-p
wihen prOper code 1S received. 1 B Ri5 »Josc i CODE SELECT XMIT CODE {5 OmemnO> ___7vpC G
= Q9 pulls U1-9 high to place U1 in me | 180K 2 NOTE 4 seK J_ ez - Q5 S 3
transmit mode.Q8 turns off Q9 during Joes ca [#7x $10s¢ our 8%333 T (ﬁcﬁg:g:)o | 3
turn-off code time, allowing UT to To. o A CLK ENCODER/ DECODER -+ TURN OFF CODE I ,
return to receive mode and send turn- T 1o0rF 20P M (U1- 3 Low) = = . wos 26 ¥ WA
off code. = . — ovne . V0 -~ = i\s J_ 3 |CODE ouT ALL %
[T A c22. Ra c30 j i OTHERS ¢
. 0068 : E ! T 3 =t ; : ; i : e
1.56vP-P U1 1S A CMOS DEVICE CODE WORD 1voc ey 1 I ; o ¢ z g .= e . v s - :
3KHZ DEV) . 6.2v0¢ OBSERVE CMOS HANDLING B R "c‘;’f” = = ' Sty e - : : : : = “ | X-NOUNTED ON SOLOER
[ — . i X ~10.0VDC PRECAUTIONS — ovDC XMIT 5 R22 06v0C i b y : : ; ek . IDE OF BOARD
0.36VP-P(750 HZ DEV] U2 provides squaring of input data. 50 &2 ENABLE Y%~ 7x (g M9642 Q11 is on during PTT switching C22 in- / it '
INPUT C Ve 4 ovDe to active filter circuit to shift -3 dB ; R e SO ) e s i s P
i FILTER B+ 10.5v 4 L =1 NASVEE v ' oMS (TYP) 1 point of filter response to about 85 Hz. T T o
¥ BUFFER [ 4 = ff (end of message
R2 Qs Q4 e o ‘ o A %feernrggor%;nfaods( :oint remmsgnf SHOWN FROM SOLDER SIDE COMPONENT SIDE -~ BD-DEPS-26100-A
120K M9643 e 4 RO 6.2V0C M9643 PULSE i ovoc about 140 Hz to facilitate transmission . SOLDER SIDE # BD-DEPS-26089-A
2 ) RS _29voC T >3 N1 ouTPuT 2.7K o> o DATA IN DETECTED |7 SAMPLE PULSES of turn-off code. pa rts I ist OL-DEPS-26098-A
oo [ e 56.2K l 56.2K 5s.2xl 10K " Ri0 Sk oUTPUT
Ri c5 =C6 c8 5 fox = 7.0VDC = T HLN4011A “Digital Private-Line’’ Encoder/Decoder Board PL-6050-C
68K 023 oe8 L0039 u2 = L 10
= RS 2 DATA REFERENCE  MOTOROLA REFERENCE  MOTOROLA REFERENCE  MOTOROLA
= oK e CONDITIONER 1.9 SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
YCri R6 ‘ vP-p transistor: (see note) : R35 6-124A79 18k
- B IR TIMING Lj SENSITIVITY capacitors, fixed: uF, + 5%, 50 V; Q1 48-869648 NPN; type M9648 R36 6-124C99 120k £10%
1 Y VAVAU N i X M 5.0VDC T G TPUT SWIT unless otherwise stated Q2 48-869642 NPN; type M9642 R37 6-124C95 82k = 10%
= - o088 2 TIMING CAP C10 OUTPUT SWITCH C1 21-83596E36 01 +60°-40%; 250V Q3,4 48-869643 PNP; type M9643 R38 6-124A89 47k
CHARGE/ DISCHARGE 10.0v0C WD ovoc wo ot - JUS used for “OR” squelch c2 23-82783836 39 £10%; 10V Q5 48-869653 FET; type M9653 R39 6-124C75 12k 10%
cr3 E SeTvITYe o 1090 o for OIOCPET o OOVOCDEL g ovoc o JU4 used for “AND” squelch c3 21-83596E36 .01 +60-40%; 250V Q6 48-869643 PNP; type M9643 R40 6-124A73 10K
e RROR - REF 27K 6 V0C DET er noTE c4 23-84538G04 15 £20%;20V Q7 48.860642 NPN: type M9642 R41 6-124A49 1K
REGULATOR . 7 14 6 i usc e 89335 suoc o NOTES Cc5 8-82905G39 .023 Q8 48-869568 NPN; type M9568 R42, 43 6-124C89 47k +10%
o1 AKCo v Y o s NOTE 2 13.40000 Z3v0c ez 16voe nowaus) A ce 8-83813H23 068 9,10 48-869643 PNP; type M9643 R44 6-124D08 270k = 10%; 14 W
M9648 =° o0 ; ; ovoc o : e O os. watw s a8 c7 21-83596E36 01 +60-40%; 250 V Q11,12 48-869642 NPN; type M9542 R45 6-124A93 68k
.  10sv U3C turns on when valid code is 0.6 VDCDET, rom /3.5 DC DET R o398 2 |souecen c8 8.83813H19 0039 ) oNP: yp RAB 6124729 b
B+] 8 Ta > . ERROR VOLTAGE WAVEFORM decoded, decreasing current to U2 o7 a10 220 DISABLE Co 23.84762H03 10 = 10%: 20V Q13 48-869643 NP; type M9643 hae Sraanss K ohms. = 109
: - . [ 1 ; g +10%
I°' Rea e 1.7VP-P I_| l—] {—10 voe CL%)F’?\‘SJTN;EURCE thus increasing decoding sensitivity. ci6 R37 Mo642 M9643 c10 23-82783B48 68,35V resistor. fixed: = 5%: 1/4 W:
= MIN —— 8.3VDC 7 I : Ju4a C11,12 21-82187B44 -001 £10%; 100V unless 6therw'is;a sta’ted ’ integrated circuit: (see note)
. sav I — . _ 10.5v0¢ Q L J__ L {} When correct DPL .code is decoded, -0 -~ -0 5 | AUDIO Cc13 21-80067A65 100 pF; 200 V R1 6-124A93 68k U1 51-84267A82 type M6782
) I Q10 tumns on pulling up SQUELCH moTe Ct4 21-80067A40 20 pF; 500V R2 6-124A99 120k u2 51-84320A55  type LMSG5CN
cRs ¥ c3 VR0 I ¢ C16 delays U3C turn-off for 1 second to NOTES: AD/I’S%:?L(E (0,8’ Sq/"‘;"’h) or AUDIO c15 21-83596E38 0047 = 10%; 100V R3,4,5 6-10621D64 56.2K = 1%; 118 W u3 51.84320A79 type CA3096AE
.of o2y | 0t maintain increased sensitivity durin : and” squelch) output to un- C16,17 23-84762H07 4.7 £20%;10V R6 6-124A55 1.8k ua7 51-82142K02 resistor network
a-| o = y 9 squelch receiver audio c18 8-82096J18 1UF =10%; 250 V
< = = c2 7 fades. 1. Unless otherwise specified: ’ G22 ¢ 10%: 2 R7.8 6-124A73 10k
VW -001 R28 : Resist i . h C19 23-84538 6.8 £10%;20V R9 6-124C59 2.7k £10% voltage regulator: (see note)
CRe ¥ ] 82.5K esistor  vaiues are in ohms, EEPS-26220-8 €20 8-83813H14 043 R10 6-124A73 10K VR10 48-83696E07 Zener,6.2V
= VOLTAGE NOTES capacitor values are in microfarads. c21 8-83813H24 .036 R11 6-124A83 27k VR11 48-82256C11 Zener, 10V
E PF = 10-?F o~ c22 8-83813H26 .0056 R12 6-124B08 270k
VRu g ) ) . c23 8-83813H27 -0033; 100 V R13 6-124A77 15k crystal, resonator:
1+ 2. Transistors U3A-E in the constant . C24 21-83596E36 .01 +60-40%; 250 V X .
= ca R14 6-124A97 100k Y1 48-82003K01 50 kHz
current source are part of a single C25 21-82187B44 001 +10%;25V .
_J 15 \ ) ; ) " 8 . R15 6-124B04 180k mechanical parts
L 4 . 1. DC voltages measured with 11 megohm multimeter integrated circuit. Pin 16 of U3 is C26 23-82783B36 39 £10%;10V R16 6-124B14 470k p
referenced to B—. grounded. LEGEND: C27,28,29 21-83596E10 220 pF +20%;500 V R17 6-124A91 56k 14-861196 INSULATOR, transistor
Cgo 8-84496D08 .0068 + 10%; 400 V R18 6-124A92 62k 3-10904A02 SCREW, machine: M3.5x 0.6 x 6
2. Voltage keys: 3. JU1 and JU2 determine code <> = THEORY OF OPERATION DATA c3 23-84538G02 4.7UF £20%;20V R20, 21 6-124A97 100k 3-10904A15 SCREW, machine: M3.5x 0.6 x 13; 3 used
TX Radio keyed polarity. JU1 is used in UHF and . diode: o) R22 6-124C75 12k +=10% ;;30(1);?%1 WASHIEI}:aptivzeMused
RX Radio not keyed VHF applications (low side injec- ’: MAINTENANCE DATA lode: {see note; R23 6-124A77 15k -10271A15 TERM , pin; 2 used
TC Turn-off code interval (180 ms after completion of tion). JU2 is used in low band ap- gg; s :ggig?g:gf s!:!con hotcari R24 6-124A33 220 ohms note: For optimum performance, diodes, transistors, and integrated circuits must
TX) plications (high side injection). —p— = RECEIVE SIGNAL FLOW CR4 48:83654H01 S!|!c°n’ ot-carrier R25 6-124A33 220 ohms be ordered by Motorola part numbers.
DET Correct DPL code detected silicon R26 6-124A73 10k
68P81039E23-C ND Correct DPL code not detected = TRANSMIT SIGNAL FLO oRe abpora0t  germanium R27 6-124A89 47K
- : , - = W CR6thrug,12  48-83654H01 silicon g 1%
5/9/80-PHI1 4. JU3 is removed in multiple DPL R28 6-10621D80 82.5k +1%; 1/8 W
3. Q10 collector voltage measured with microphone on- applications. connector. receptacle: R29 6-124B14 470k
hook and MONITOR switch in DPL enable position. i 9.82071K01 female. 12, P . R30 6-124C95 82k +10%
5. For busy light radios, JU4 must be i emale, 12-contact R31 6-124C99 120k £10%
4. Waveforms measured with an on-channel rf input in and JU5 out. AND/OR squelch connector, plug: R32 6-124C95 82k =10%
signal of 1000 uV modulated with 1000 Hz at selection is then determined by P3 28.80181802 male. 9.contact. R33 6-124C49 1k £10%
+4.25 kHz deviation and a digitally coded squelch JU460 on Busy Light Adapter Board i R34 6-124A93 68k
signal at 750 Hz deviation (total deviation =5 kHz). (see receiver schematic).
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“DIGITAL PRIVATE-LINE”’

TWO-CODE ADAPTER
MODEL TLNS5730A

APPLICATION —

Plugs into code plug receptacle on “Digital Private-
Line”” decoder or encoder-decoder to allow separate
““Digital Private-Line”” codes for transmit and receive.
Code plugs for the two codes then plug into the recep-
tacles on the two-code adapter board.

REFERENCE
SyYyMBoOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN5730A 2-Code Adapter Board

PL-3414-0

CR850thru867

J850, 851

P850

Q850, 851

R850, 852,
853, 856
R851, 854

48-83654H01

9-82071K01

48-869642

6-124A73

6-124A65

DIODE: (SEE NOTE)
silicon

CONNECTOR, receptacle:
female; 12-contact

CONNECTOR, plug:
consists of: 28-82070KO01
CONTACT, male; 13 reg'd,

TRANSISTOR: (SEE NOTE)
NPN; type M9642

RESISTOR, fixed:

10k £5%; 1/4 W

4.7k £5%; 1/4 W

NON-REFERENCE

D ITEMS

1V80769B88

3-138804

CIRCUIT BOARD ASSY,, incl.
referenced item P850

SCREW, machine: 4-40 x 5/16';
2 reg'd.

LEGEND

THEORY INFORMATION

NOTE: For optimum performance, diodes and transistors must
be ordered by Motorola part number,

68P81106E97-B
5/9/80-PHI

DPL TWO—-CODE ADAPTER/MITREK ACCESSORIES



MITREK ACCESSORIES

MOBILE MICROPHONE

The mobile microphone contains the microphone ele-
ment and a push-to-talk switch. Model HMN4000A is
packaged in a rugged weather-resistant housing; Model
HMN4001A uses conventional packaging. Schematic
details are shown on the control head schematic
diagram in this manual.

parts list

HMN4000A Microhpne

HMN4001A Microphone PL-6059-A
REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION

cable, assembly:

P102 1-84135C01 includes: coil cord
cartridge:

MK321 59-82933C02 dynamic
switch:

S318 40-82263G01 dpst (HMN4000A)

or 40-82263G02  dpst (HMN4001A)
mechanical parts

3-13999 SCREW, tapping; 6-32 x 3/8"; 3used

3-14000 SCREW, tapping; 6-32 x 3/4”"; 3used

13-83174B03 EMBLEM

15-82701M24 HOUSING, microphone; front

32-82703B01 GASKET, microphone

35-82652K01 BAFFLE, microphone

38-84559B01 BUTTON, microphone

42-852710 STRAP

42-82702B02 RETAINER

43-82706B01 SLEEVE, switch (HMN4000A

1-80701727 HOUSING, microphone; rear;includes
hang-up button

33-82599D01 NAMEPLATE (HMN4001A)

54-84962K01 TAG, safety

note: Replacement parts for rear housing assembly should be ordered as
Motorola part number 1-80701T27. This assembly includes the hang-up button.

68P81039E26-C
5/9/80-PHI

SPEAKER

The HSN4000A Speaker provides the audio output
from the radio. It is equipped with its own trunnion
bracket and may be mounted on the firewall or
dashboard near the radio. The speaker is mounted in a
strong, weather-resistant housing.

.
parts list
HSN4000A Speaker PL-6060-C
REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION
speaker:
LS301 50-84561B02 dia. 5" PM
mechanical parts
3-140001 SCREW, tapping; 6-7/8”
3-84244C01 SCREW, trunnion; 2 used
7-84568B01 BRACKET, trunnion
13-82671M02 BEZEL, speaker
15-84981B09 COVER, speaker base
32-80195A01 GASKET, speaker
38-84383D02 CAP, protective; 3 used
29-82602D01 PIN, terminal; 2 used
37-82603D31 SLEEVING, coded 31

37-82603D32 SLEEVING, coded 32

42-82018H05 RETAINER, cable

42-84081A03 CLAMP, wire

3-136756 SCREW, tapping; 10-16 x 5/8”"; 3 used
30-83155H01 CABLE, 2 cond

MICROPHONE HANGUP
BOX

The microphone hangup boxes are used with ‘‘Private-
Line’> and ‘‘Digital Private-Line’> radios to
automatically place the radios in the monitor (carrier-
squelch) mode when the microphone is lifted off-hook.
Model HLN4024A is used in most installations. Model
HLN4025A also contains a slide switch to place the
radio in the monitor mode with the microphone still on-
hook; this model is used in situations where the normal
MONITOR switch on the control head is used for
special functions or when used in conjunction with a
carrier squelch control head.

parts list

HLN4024A Microphone Hang-Up Box

HLN4025A Microphone Hang-Up Box/W Switch PL-6061-C
REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIPTION
switch:
$101 40-82159D02 spst

or 40-84198C01 open leaf (HLN4025A)

S$301 40-84622B04 spst, slide (HLN4025A)
mechanical parts
3-139913 SCREW, tapping; 8-15x 1/2"; 2 used
3-129075 SCREW, machine; 2-56 x 1/2”; 2 used
(HLN4024A)
4-8406 LOCKWASHER, #2 internal; 2 used
7-80268A01 BRACKET, switch (HLN4024A)
14-80266A01 INSULATOR (HLN4024A)
32-05719B01 BOOT, switch (HLN4024A)
38-84383D01 CAP, protective; 2 used
42-82018H07 RETAINER, cable
15-80191A01 HOUSING, hang-up box
4-400136 WASHER, flat; .196 x .312 x .067"
41-867668 SPRING
29-82602D01 PIN, terminal; 2 used
37-80143B01 SLEEVING, coded 24/30
37-82603D27 SLEEVING, coded 27
3-135495 SCREW, tapping; 2-56 x 3/8"; 2 used
(HLN4025A)
64-84199C01 PLATE, mounting (HLN4025A)
15-84626B02 HOUSING, hang-up box {HLN4025A)

2-7041 NUT, 2-56 x 3/16”; 2 used (HLN4024A)

IGNITION SENSE LEAD

The optional ignition sense lead is used in systems where
the green lead is connected to the battery (allowing
receiver operation at all times) and it is desired to allow
transmitter operation only when the ignition switch is
on. This option includes the orange power lead and
fuse; this lead supplies power to the radio PTT circuits
when an optional jumper is altered in dc control head.

parts list

HANDSET

The TMNG6057A Handset is used in installations where a
telephone-style handset is preferred to the mobile
microphone and speaker. The unit operates in the same
manner as a telephone handset except that it has a PTT
button which is used to key the radio.

parts list

" ) TMNB057A HANDSET PL-6064-A
HKN4007A lgnition Switch Cable PL-6058-8 MOTOROLA
REFERENCE  MOTOROLA CODE PART NO. DESCRIPTION
SYMBOL PART NO. DESCRIPTION 1 15B84054A01  CAP, receiver (see note)
fuse: 2 59C84058A01 CARTRIDGE, receiver
F401 65-890033 1-1/2 amp; 250 V 3 15C84053A01 HANDLE (see note)
4 35124432 SCREW, machine: 4-40 x 1/4” “Phillips” flat
tuseholder: head;2req'd.
includes: 5 40C84087A01 SWITCH, push; includes pushbutton and
14-82882A01 INSULATOR, fuse, body dust cover
14-82883A01 INSULATOR, fuse, cap 6 15B84053A01 PLATE, switch cover
41-82885A01 SPRING 7 15B84055A01 CAP, transmitter (see note)
42-82884A01 CLIP, fuse; 2 used 8 59B883272G01 MICROPHONE ELEMENT, telephone;
dynamic type
cable, power, orange, includes: 9 7B83352H01 BRACKET, cord retaining
30-10310A62 WIRE, .18 ga. stranded, orange, 66-1/2" 10 1D84519C01 CORD ASSEMBLY; includes a “molded-on”
37-82603D20 SLEEVING, coded #20 5-contact female connector
29-82602D01 PIN TERMINAL 12 CONNECTOR, plug: 5-contact;
29-136968 LUG, soldering “molded-on”
gggggggg tgg ::29 :g:gﬁz note: A replacement handle, plus transmit and receiver caps, can be obtained by
. fing tong ordering Part No. 15C84107A01.
BLK -WHT PTT
P02
.
YEL 6 [PTT
BLK 3 |PTT REF
SRN | 5 |Mic 11
RED | 4 [MIc o
WHT |y |meC AuD
AEPS - 26615 - O

FAEPS -27673-0

12 P/0 10

FBEPS-6768-0

HANDSET HANGUP BOX

The handset hangup boxes are used (1) to automatically
place ‘‘Private-Line’’ and ‘‘Digital Private-Line’’ radios
in the monitor (carrier squelch) mode when the handset
is lifted off-hook, and (2) transfer audio from the
mobile speaker to the handset receiver when the handset
is lifted off-hook. Model TLN4698A is used in most in-
stallations. Model TLN4507A also. contains a slide
switch to place the radio in the monitor mode with the
handset still on-hook; this model is used in situations
where  the normal MONITOR switch on the control
head is used for special functions. or when used in con-
junction with a carrier squelch control head. The
TLN4505A Hangup Cup is supplied with carrier squelch
models.

parts list

Hang-Up Boxes PL-6063-A
MOTOROLA
CODE PART NO. DESCRIPTION
1 7C84568B02 BRACKET, trunnion
2 451724 WASHER, flat: 0.234" x 0.625" x .048"
3 357302 SCREW, machine: 10-32 x 3/8" “Phillips”
hex head
4 15C84520C01 HANG-UP CUP & SWITCH ASSEMBLY
or 15C84520C02 HANG-UP CUP (TLN4505A)
5 35135507 SCREW, machine: 6-32 x 3/4” “Phillips” hex
head
6 1V80717B42 CABLE ASSEMBLY; includes attached
insertable connector contacts (TLN4507A)
or 1V80727B32 CABLE ASSEMBLY; includes attached
insertable connector cotacts (TLN4698A)
7 42B82018H08 ANCHOR, cable strain relief
8 481720 WASHER, flat; 0.156"" x 0.378" x .030"
9 1v80717B40 MOUNTING BASE & SWITCH ASSEMBLY
(TLN4507A)
or58D84514C01 MOUNTING BASE (TLN4698A and
TLNA4505A)
10 13B84515C01 ESCUTCHEON (TLN4507A)
or 13884515C02 ESCUTCHEON (TLN4698A and TLN4505A)
non-coded items
42882018H08 RETAINER, cable (TLN4698A)
35136756 SCREW, tapping: 20 x 5/8" (TLN4698A)
38B84383D01 CAP, protective




parts list

HCN4000A thru HCN4011A Mitrek Control Head PL-6051-D TABLE A. COMPARATOR VOLTAGE (U101A:3)
Low Power High Power REFERENCE  MOTOROLA MICROPHONE
HKN4000A, HKN4016A Control Cable (1-Freq.) 17’ SYMBOL PART NO. DESCRIPTION FSL(J)II.IJ-ESLSSE(igzDITION ON{P;C\)/OK OF:-;I?OK
HKN4001A, HKN4017A Control Cable (4-Freq.) 17° capacitor, fixed: UNSQUELGHED 49V 8av
HKN4002A, HKN4018A Control Cable, Negative Ground (4-Freq) 22’ c101 23-84665F01 10 uF, + 100-10%; 25 V
HKN4003A, HKN4019A Control Cable, Positive Ground (4-Freq.) 22’ c102 23-84665F04 1uF, +150-10%; 50 V MIT
HKN4004A, HKN4020A Control Cable, Negative Ground (4-Freq.) 10’ JUMPER TABLE ONTROL HEADS
HKN4005A, HKN4021A Control Cable, Positive Ground (4AFreq.; :2 PL6062-C lamp, sub-miniature: JUMPER|NORMALLY FUNCTION J101 J102
HKN4006A, HKN4022A Control Cable, Positive Ground (4-Freq.) 17° -6062- DS104 65-83376K01 08A; 14V Ju101 IN SUPPLIES PTT CURRENT
REFERENCE  MOTOROLA DS105 65-83376K01 08A; 14V Ju102 IN g« HANEDSET APPLICATIF(’)NS MAY BE 6 55 4 3 2 0 s 8 7 65 4 35 2 MICROPHONE MODELS HCN4000-11A
- K ; ight model I MITTED TO DISABLE SPEAKER
SYMBOL PART NO. DESCRIPTION D$106 65-83376K01 08A; 14V (busy light models only) WITH HANDSET OFF-HOOK S Sviv/o) ﬁéﬁé@w@;l@;@ I MITREK RADIO CABLES
fuse: connector, receptacle: Ju103 IN IN HANDSET APPLICATIONS MAY BE \7 A8 8 20 2 22 23 24 25 %% 2 5 4[5 [s
F201 6566099 758, 32V o1 180708T51  femare, 32.contect OMITTED 10 DISABLE HANDSET ) OO DETAIL A
F501 65-61682 25A; 32 V (HKN4O00A-4006A) includes: J102 - male, 5-contact . - T T T e e— — MODE
; > : g JU104 | OUT  |INSTALLED TO COMPLETE AUDIO [ LS HKN4000-6A
or 65-61683 40A;32 V (HKN4016-4022A) od: = 5% 14w MUTE PATH TO HANGUP BOX WHEN Pt DETAIL ALTERNATE CONNECTIONS FOR POSITIVE GROUND
resistor, fixed: + 5%; ; 8103 NOT USED FOR MONITOR
connector, plug: unless otherwise stated (NOTE 2) ’ ‘ HKN4016-22A
P1 consists of: . R101 18-80126A02 var. 25k includes switch S101 Ju106 OUT  |ADDED FOR POSITIVE GROUND pipy HATES WITH
9-801050 CONgi%TOR, femtale',lﬂf);chor'n:act R102 18-80126A01 var. 25k JU107 IN DELETED FOR POSITIVE GROUND Jiot 51\01 18! conTROL HEAD
15-82075D04 HOUSING, connector; left hal R103 6-124035 270 < 10% Ju108 IN DELETED FOR POSITIVE GROUND ‘ 30 sPARE ‘
15-82075D05 HOUSING, connector; right half R104 612461 3.3k +10% JU109 | OUT  |ADDED FOR POSITIVE GROUND 23| | AUx crassis 23| AUX CHASSIS
2-7019 NUT, hex: 4-40 x 3/32"; 2 used R105, 106 6-124C73 10k =10% 28 AUX SW BATT HOT 26| AUX SW BATT HOT
3-135198 SCREW, machine: 4-40 x 1-1/8"; 2 used R107 6-125C19 56; = 10%; 12W . "_\MODECLONTROL CABLE MODEL CHART 20|  LISN SW BATT HOT (OPT NOTE 4) l 20 | JGN SW BATT HOT (OPT NOTE 4) W6 ’
3-132127 or . X NO. OF GROUND ORG
3-140049 SCREW, tapping: 6-20 x 3/4"; 2 used s il S3k HIGH LOW | LENGTH |CHANNELS | POLARITY we wares wimn Bl
411722 WASHER, “C” Pi0e FOEY o POWER | POWER | (FEET) | (NOTE® | (NOTE?) ATES HITH | MATES WiTH P |
4-800671 WASHER, flat R111 6-124A49 1k HKN4016A | HKN4000A 17 1 — 12| [|ETTREF (BLK-RED) 12|PTT Hi 12 [PTT REF_(BLK-RED) Ravio SET [ o7 Lo
4-82113D01 WASHER. flat ok HKN4017A | HKN4001A 17 4 — IGNiTION VEHICLE {GNITION VEHICLE
R112 6-124A81 2 HKN4018A | HKN4002A| 22 4 - - SWiTCH | BATTERY w4 gk N IGNITE T
1-80701752 SCREW and KNOB, assembly R113 6-124A90 51k HKN4019A | HKN4003A 59 M ; NOTE 4 41| H 17 1A= (GND) SWiTCH | ’ | [[BATIERY W4 RED! g\ conm
P101 4290168002 CLIP, strain relief R114 6-124A46 0 , HKN4020A | HKN40O4A| 10 4 - fauto1 S UH ) ws Faoi OTE s )z FUNCTION
- . R115 6-124A51 1. HKN4021A | HKN4005A 10 4 + NOTE 4 1.5AMP l ‘
29-82602001 PIN, terminal female; 15 used R116 6-124A57 2.9k HKN4022A | HKN400BA 17 4 M so ;‘SUTT' 4w2 I NOTE 4
wire assembly: mig e e2ars o fe - \Il\ok 19| {BATT rOT (RN AL XL RED |19 a+(BaTT) | [ioferrer oo F01 we F501 w3 ] T | The control head provides control of the trunk-mounted
: . i . " - CON"ROL HEAD MODEL CHART . . .
w1 multi-conductor cable consists of: SgoN HoLREAD) T SUsy] ! HMN4000/1A, By, SH BATT HOT (YEL) o lsws S BATT HoT (YEL) radio from the vehicle passenger compartment. It con-
30-858513 CABLE, 13-conductor; 17’ used diode: (see note) ° ANS HER | LIGHT ,  MOBILE ' ! ¢ * 4 - 6 |SwB- .
(HKN40OOA, 4016A) CRI01 48.83654H02  Silicon MODEL | (NOTES) | oiomes) | meEATHER (NOTES| | MICROPHONE | i psio4 | | trols frequency selection, volume, and squelch. A PL
30-864650 CABLE, 17-conductor; N used CR103 48-83654H02  silicon HCN4000A |~ CS 1 YES NO ! ! (—’—‘2 ' CHASSES (LK) MONITOR switch is provided for ‘‘Private-Line”’
(HKN4001A, 4006A, 4017 ,A'lO A) CR104 48-83654H01 silicon HCN4001A cs 4 YES NO | PTT | So——t—| 3 ; 17 ' |7 | CHASSIS (BLK-VIO, 4 lge l di Th di ble i h | head
30-864650 CABLE, 17-conductor, 22' used CR107 48-83654H01 silicon HCN4002A PL/DPL 1 YES NO 1 I 1 TXDLSIlGEi? X - s 8- (BLU) (NOTE 6) 6 lg- s LSPARE B- (BLU) radios. € radio cable interconnects the contro ca
(HKN4002A, 4003A, 4018A, 4019A) HCN4003A | PL/DPL 4 YES NO ! "L erN! I PTT (BLK-ORG) _ ; ; ; ;
: o vEs s i3] PIT 13|PTT Lo PTT__ (BLK=ORG) ; and radio and includes primary power connections.
30-864650 CABLE, 17-conductor; 10’ used voltage regulator: (see note) HCN4004A | PL/IDPL 1 NO YES : RED, ! . MIC HI (BRN) 5 N 1 Imie mi ‘ {3 P/0 POSITIVE GROUND A JFTT Hi ‘ P yp ct
(HKN4004A, 40054, 40204, 40214) VR102 48-82256C15  Zener type: 5.1V HCN4005A | PLIDPL 4 NO YES \ BLKl ! 2| Inicio rep shoy 7 RED SHLO | 5 ¢ g CONTROL CABLE
w2 1-80701728 LEAD and FUSE ASSEMBLY (green) HCN4006A PL/OPL 1 YES YES | ) T (NOTE 7)
includes ref. item F201 and: transistor: (see note) HCN4007A | PL/DPL 4 YES YES | | ! . L H
, g | —_— T T = — —— -
29.82602D01 TERMINAL, pin Q101 48-869643 PNP. typé MO643 HCN4008A | CS 1 NO NO x | 106 ! _ parts list
37-82603D19 SLEEVING, coded no. 19 et B AN 4 NS N bmmmmmm- T Ciot gips |1OK : 158 S o NOTES
37-132562 TUBING, heat shrink integrated circuit: (see note HANDSE 1 He T 26 : HKN4040A Fused Lead, Positve Ground
29-136968 LUG, solder U101 51-84621K76 oeM2176 ¢ ) HCNA40T1A | PLIDPL 4 NO NO_ REC Aupio o270 ; $ , B ) HKN4041A Fused Lead, Negative Ground PL-6245-0
20.824456 LUG, ring tongue yp | Ju103 1. Unless otherwise specified:
29-865056 LUG, ring tongue - | \NOTE 8 Resistor values are in ohms. REFERENCE  MOTOROLA
14-82883A01 INSULATOR, fuseholder cap 5101 ::'_':)f:“plo R101 /— T T T T T T T e T e —— e e — —] : 3 SPKR HI (ORG) 3 |sPrr HI Capacitor values are in microfarads. VOLTAGE NOTES SYMBOL PART NO. DESCRIPTION
14-82882A01 INSULATOR, fuseholder body 5102 40-80111A01 rotary, 4-position (4-freq. models only) OPTIONAL BUSY LIGHT CIRCUIT | [ h 2. 5103 is normally used for PL monitor. However, it may 1. DC voltages measured with 20 K-ohmivolt multimeter w5 LEAD, fused consists of:
42-82884A01 CLIP, fuse; 2used 5103 40-80127A01 pushbutton, dpdt | —l?f 1 Rio7 Aubio TO : L ~/NOTE 8 : be used as a spare switch for special purpose. In this referenced to B-. . i 30-812505 CABLE, battery, red;2-1/2°
41-82885A01 SPRING, fuse compression wios Twios  Suuios T suior I 56 29| [HOST HOS . | case JU104 is installed to complete audio mute path 2. Supply voltage during receive mode is 13.8V. (used on HKN4041A only)
w3 CABLE: includes ref. items F501 and W5 (on | fNotes oTEs ¥NoTes ! NoTES | P ores ’ , iy to handup box. Supply voltage during transmit mode is 13.6: v or 30-851875 CABLE, battery, black; 2-1/2'
HKN4000A-4006A) and: 3 2 g $ I 1Juiez | P70 HANDSET, ‘ _ in Low Power Radios and 13.4V in High Powsr (used on HKN4040A only)
14-82883A01 INSULATOR, fuseholder cap z ERE | UI01A compares voltage level on pin 3 8K ) | o Auoio ! HANGUP BOX | 3. Mic hargup box used for PL/IDPL radios: Radios. 29-84528B05 LUG, ring tongue
14-82882A01 INSULATOR, fuseholder body £ © e 3 (audio mute line) with a 3.3V reference Bt 1 CRIOT \ 25 - ] fHangup box shown off-hfok- If $103 is omitted or used 9-84277B01 RECEPTACLE, fuse
42-82884A01 CLIP, fuse; 2 used 5 X 3 w and enables U101B (via CR 101) whenever FLASHER X 31 HSN4O0OA ~ ~ T T T T T T T or Special purpose, a HLN4025A Hangup Box is used. 3-400465 SCREW, tappin
=] 2 w This hangup box includes a slide switch for PL 9
41-82885H01 SPRING, fuse compression IS ‘;’ z 5 5] voltage at U101-3 exceeds 3.3 volts. RIN7 B+ | | [ 32 MOBILE SPEAKER monitor. EEPS-25951-C 42-84275B01 RETAINER, fuse
29-84528B02 LUG, ring tongue = 4 o W i s N K ane t 5| PR L0 SR 5 |SPRR LO : 38-84383D01 CAP, protection
30-858553 40(():?AB)LE' battery: red; 24" (HKN400OA, SR E By -3 fﬁ g T ; - : < 22k ] 85K BN 133vE} DRIVER ‘ R0T a1, ARDOS 4. Orange ignition switch wire is optional. When this op- F501 65-61683 FUSE, 5AG-40 Ampere
= o L o o 5 o = @ » o | 8+ RIS ) 25 SQUELCH (BLK-YEL) tion is installed, transmitter use requires ignition R ) ; ; ; JEp—
or 30-858553 CABLE, battery: red; 27" (HKN4002A) . = 229 i ‘ v COVPARATOR 10K EN s r.uov ﬁH 13313V 25K : e U A £ 14| SQUELCH switch to be on: radio may be used in receive only SOQ:r-de::;;gp&rg:l::o;‘:aerf::‘rnnir:ggé?;odes, transistors, and integrated circuits must
or 30-858553 CABLE, battery: red; 13' (HKN4004A) 5. 203 i + INFIOVDC 5V - ‘ , : : : : mode with ignition switch off. JU101 must be omitted. e Y P :
or 30-858552 CABLE, battery: blk; 20’ (HKN4006A) < IES ' RIIG ‘5 | N
or 30-858562 CABLE, battery: blk; 27’ (HKN4003A) . Jiol ‘ ; ‘ 70 . N A alot 33 IS | " o 5. Components within dotted box on schematic and in-
or 30-858552 CABLE, battery: blk; 13’ (HKN4005A) i | smwp—ue 3.3V REF 2 i |NH_OOLE/L‘0V| - i 1o| [OET Aup_cBLk-BRN) | | — 11 loET AUDIO ?.c;tedgcig circuit board detail.are used only on busy
30-812505 CABLE, battery: red; 18' (SEE TABLE ) 3 T BVDE ‘ | N ' ight models.
HKN4016A, 17A) + WH20V0C EN — DS106 ‘ R105 ! i I . . .
030812505 CABLE. patteny:rec: 20112 (HKN4018A) | e 5% o WS~ Ta e I ! O, e e sinsle e ol heads: eaens:
- - 24-1/2' 4 100K - , B 8
SREE gsomyicremn | e f | e o e e | SR P L3 Rp——
’ ! 51K 1
or 30-851875 CABLE, battery bik; 10-1/2' (HKN4021A) f CRIO3 = . ':s,il 7. Detail A shows connection differences for positive ——  CONTROL SIGNAL FLOW
or 30-851875 GROUND LEAD consists of: | O ' tp| PAURLS MUTE (BLK-BLU) 16 {AUDID MUTE ground cables. All other connections are identical to
W4 GROUND LEAD consists of: | ‘Q MIEE _ SWITCHED AUDIO MUTE $JU104 e ST those shown for negative ground control cables at » CHASSIS GROUND
30-858552 CABLE, battery: blk; 5-1/2’ 82k U101B is an astable multivibrator \ 1 NOTE 3 | left.
(HKN4000A, 4001A, 4002A, 4004A) Busy light circuit operates only when which drives Q101 at approximately a l No-;sglsoae.a . 2 NOTE 2 :-/J P70 MICROPHONE | ) L cosicgroumo
or 30-851875 CABLE, battery: blk; 5-1/2 | microphone is on-hook and S103 is in 3 Hz rate. Q101 flaskes busy light S 24| | HUB MUTE QIOLF lil HANGUP BOX OR | 8. When TLN4698A Handset Hang-Up Box is used JU102
: ¢ the normal (non-monitor) position. DS8106 whenever channel is in use and the , Tj_ (GRN) P/O HANDSET | and JU103 are omitted to provide audio reverting from
(HKN4016A, 4017A, 4018A, 4020A) i nito > 1 !
’ ' ? ., ‘Q mic is on hook. 1 speaker to handset earpiece. A TLN4507A Handset
30-858553 CABLE, b : red; 5-1/2° When the microphone is lifted off-hook | B MUTE Rer kaLi! HANGUP BOX ) N
or 30- , battery: red; 5- the removal of the hangup box ground . 27 T ! Hang-Up Box is used when S$103 is not used for
(HKN4003A, 4005A, 4006A) PP . i ; Optional busy light feature is used in |4 spEClLUSE | Eo - - m - oo 18| SPARE MONITOR.
inhibits U101A; when S103 is placed in 18
30-812505 CABLE, battery; red; 5-1/2' ‘ monitor position audio mute line is PL and DPL systems to nform \ K < (BLK-GRY) ‘y
(HKN4019A, 4021A, 4022A) i X operator when channel is in use by a 9. Busy light circuit shown wired for negative ground
29-84528B02 LUG, ring tongue i disconnected from U101A shared channel user with a differznt PL ‘ K 2 speciaL use | systems; for positive ground systems JU108 is omit-
(HKN4000A-4006A) tone/code. HUB MUTE 2 BL HUB MUTE _j ted and JU109 is added, CR107 is moved to location
W5 Part of W3 for low power radios; : [ 370 "F1 seL (vios ) JU106 from JUIO7.
HKN4000A-4006A) o _ 9 F2 SEL (WHT) 9 [F2 SEL 10. When opti i ircuit i
N B A ptional busy light circuit is used, hangup box
HKN4041A for high power negative ground ) . L __l 5102 ° 8 F3 SEL (GRY) Ll 8 {F3 SEL mute lead (grn) is connected to pin 30 instead of pin
HKN4040A for high power positive ground § g H - T T T T T T T e e e e e T F4 SEL (BLK) I
: = 1 o— 10 10|F4 SEL 24,
. i i NOTE 6 . j’ HKN4000A SERIES U
SEENOTE'S CONTROL HEAD 7 NOTE 6 CONTROL CABLES
' COMPONENT SIDE BD-DEPS-27602-A ] (NEGATIVE GROUND) 11. See parts list for fuse rating
DS106 % SHOWN FROM SOLDER SIDE psios  SOLDER sxoa»g;rgs-ggsg—amoz-/x DS105 ' ’
| PWR LIGHT “DEPS-27604-B 13 lgHT
(OPTIONAL)

68P81039E24-C
(Sheet 1 of 2)
5/9/80-PHI

CONTROL HEAD AND CABLES



FIELD CONVERSION OF RADIO C ABLES NEGATIVE GROUND CONVERSION PROCEDURE NEGATIVE GROUND MITREK CABLE MODIFIED

MITREK CONTROL HEAD MITREK CABLE FOR POSITIVE GROUND INSTALLATION
Step 1. Unsolder the wires from the following pins at
HANICAL PARTS . . . . '
MECHA In some instances, it may be necessary or de51ral?le to o the connector to the radio set: N
. make field conversion of cables to facilitate a particular MATES WITH MATES WITH
Parts ||St installation. Two qxa_mples of t‘hlS would be tq install a RADIO SET Wire Color Pin RADIO SET
Control Head Mechanical Parts List PL-6068-D new MITREK radio in a positive grqund vehicle whqn BLK-RED | 2 |orr Rer Blk-Red 12 BLK-RED (13 N
ITEM  PARTNO. DESCRIPTION REMARKS only a negative gr.oux.ld cable was a.vallable.o.r to retrofit VEWICLE Blk, BIk-Vio, Jumper 17 VERICLE
7 7-80101A01  bracket, trunnion a MITREK radio into an existing positive ground H BATTERY BK L L onon Red 19 | BATTERY s 1o |, )
! i . - . - 1 +
2 3-135726 screw for trunnion (two used) MOCOMP®70 installation. In both of these the resulting "I | vel 4 — I }" (GND
- r trunnion (two used e
2A 4-135784 washer for trun { ) ‘ ] |
3 310903862 serow, rgzchiag;a for housing, rear (two used) cable should be clearly tagged as its wire colors will not Blu, Jumper 6
5% 0.6 x DA .
4 3-10903B58 screw, machine for housing, front (two used) match any existing documentation. BIk—Org 13
(M3.5x0.6x13) F504 Fsor
5 33-80117A01  nameplate (decal) ““MONITOR” RED . . R RED | 7 [a- @
6 36-80102A01  pushbutton “PL” models only . NOTE e 19 A+ BATT Step2. Resolder the wires to the following pins: % ! (BATT)
36-80102A02  pushbutton O e o ¢ models onl When converting to positive ground, JU1 L
7 42-10128A22 “O"rin weather resistant models only . . . . YEL
8 47669 washer?lock for housing screws (four used) on the interconnect board in the radio 4 [SW B+ Wire Color Pin 6 |sw s-
9 4-139390 wasbher, flat for housing screws (four used) must bC cut.
10 13-80109A01  housing, bottom ) Blk-Red 13
11 4-80149A01 washer, captive for housing screws (six used) Blk, Jumper 19
12 84-80112A01 printed circuit board BLK-VIO d 17 BLK-VIO
14 9-80051B01 light socket wlo busy light option (2 used) Re a |8+
15 65-83376K01  light bulb wlo busy light option; 2 used BLU 6 |B- Yel. Blu 6 8LU /
wibusy light option; 3 used , B
16 42-10082A14  retainer, knob installed by vendor (three used) BLK-ORG |3 |prr Blk-Vio, Jumper 4 BLK-ORG | » |prT
17 36-80107A01 knob, vol., sql. Blk-Org 12
18 36-80107A02 knob, freq. /w
19 42-10128A23 “O” ring weather resistant models only (3 AEPS-26461 -0 AEPS -26462-0
d f itiple freq; 2 used for .
zisnegnecf’r'e:f; peed Step 3. Attach a tag to the cable near the radio connec-
20 3280200A01  gasket o (© S01ate fignt (two used) tor documenting the changes thatg have been made.
21 7-80158A01 bracket, freq. switch
22 32-80203B01 gasket, housing
23 61-80119A01 lens
24 42-10113A31 retainer ring for bezel and lens (six used)
25 15-80108A01 housing, top
26 32-80140B01 adhesive strip for bezel, non weather resistant
models only
27 13-80180A01 bezel multi-freq., weather resistant REF. 16 17 18 19 20
models
13-80180A02 bezel single-freq., weather resistant
models
13-80114A01 bezel mu!tHreq., non-weather
resistant models POSITIVE GROUND CONVERSION PROCEDURE POSITIVE GROUND MOCOMe70 CABLE
13-80114A02 bezel single-freq., non-weather
resistant models MOCOMe*70 CABLE MODIFIED FOR POSITIVE GROUND MITREK IN-
2 3380116A02 - nameplate (overiay) I&'h'ii‘&'ign'"e“' modelsiwlo busy Step 1. Unsolder the wires from the following pins at STALLATION
33-80116A01 nameplate (overlay) for bezel (4-freq. models) w/o the connector to the radio set:
busy light option '
33-80116A05 4-freq., with busy light ' . |
33-80116A06 1-freq., with busy light Wire Color Pin
29 5-7703 rivet for strain relief bracket (two Blk Red 12
used) P4 - P4
30 7-80100A01 bracket, strain relief MATES WITH Blk, Blk-ViO, 17 MATES WITH
31 4-7555 washer, flat for strain relief bracket (two RADIO SET RADIO SET
used) 7 Red 19
32 7-80159A01 bracket, p.b. switch BLK-RED BLK-RED
33 switch, pushbutton S$103, see electrical parts list 12 |PTT REF Yel . . 4 13 |pTT REF
34 32-80038C01  gasket, connector weather resistant r:'\odels|or:ly VEHICLE *B]u’ Audio Shield 6 \éE\?chE%r
35 connector J101, see electrical parts lis BATTERY BLK BLK
36 potentiometer, | I | | —O— 17 | A+ (GND) Blk—Org 13 - | | I__ 19 [A+(GND)
rotary R102, sql.; see electrical parts | /l
list . .
37 switch, rotary $102, freq.; see electrical parts *Blu lead may be omitted on single frequency models.
list (multiple freq. models only)
38 potentiometer, R101 (p/o S101); see eiectrical . . .
rotary parts list F401 RED Step 2. Resolder the wires to the following pins Fa01 RED | 17 |a-BaTT)
39 3-10906B04 screw, machine, flat for housing, front (two used) ~ 19 | a- ~
head (M3.5x0.6x 13) . .
40 4-7655 washer, lock for frequency switch bracket YEL Wire Color Pin YEL
41 2-1376 nut for frequency switch bracket 4 |swB+ Blk-Red 13 6 |sws-
42 32-80131801 gasket, mic for weather resistant models -Re
only Blk 19
non-referenced items
BLK- VIO Red 17 BLK-VIO
REFERENCE MOTOROLA Yel Blu* 6 4 |B+
SYMBOL PART NO. DESCRIPTION LU . » D BL‘U/
3-139913 SCREW, tapping: 8-15x 1/2"; 2 used 6 - Blk-VlO 4
3136756 SCREW, tapping: 10-16 x 5/8"; 3 used Bk-0r6 /| o ey Blk-Org 12 BLK-0RS | 1p | prr
37-80118A01 GROMMET Audio Shield 5
38-84383D02 CAP, protective AUDIO / udio 1€ AUDIO » |sHiELo REF
42-10113A32 RETAINER, ring SHIELD SHep ——————
% . .
AEPS- 26463-0 V\ Blu lead may be omitted on single frequency models. AEPS -26464 -0 ,\1\
68P81039E24-C GBEPS—26333-B
(Sheet 2 of 2) Step 3. Solder a short jumper (insulated #24 or larger
5/9/80-PHI

wire) between pin 4 and pin 19.
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Step4. Attach a tag to the cable near the radio connec-
tor documenting the changes that have been made.





