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Figure |. Operating Controls

1. RECEPTION

Step 1. Set the control head ON-OFF switch to the
OMN position. The receiver operates continuously while
the radio is turned on,

Step 2.  Select the desired radio channel.

Step 3. On ““Private-Line’ or **Digital Private-Line*’
radios remove the microphone or handset from its hang-
up box. The receiver now operates with carrier squelch,
All signals on the selected channel can be heard.

Step4. Turn the SQUELCH control fully
counterclockwise. Adjust the control head VOLUME
control for a comfortable listening level,

Step 5. Turn the control head SQUELCH control
clockwise until the speaker noise stops.

Step 6. Replace the microphone or handset in its
hang-up box. If your radio is equipped with tone
“Private-Line”* or *‘Digital Private-Line'" coded
squelch, the receiver will now operate in the coded
squelch mode; only signals from your radio system can
unsquelch the receiver.

2. TRANSMISSION
Step 1. Select the desired radio channel.

Step 2. Remove the microphone or handset from its
hang-up box. Monitor the channel for activity.

Step 3. If the radio channel is not in use, hold down
the PTT button on the microphone or handset handle
and speak slowly and distinetly into the microphone,

3. MONITOR SWITCH (PL OR DPL)

To place the radio in the monitor (carrier squelch)
mode while the microphone or handset is still on-hook,
press the locking MONITOR switch pushbutton to the
in position. To restore coded squelch operation, press
this button a second time returning it to the out posi-
tion.

NOTE
If control head is not equipped with a
MONITOR switch, a slide switch on the
hang-up box will provide this same func-
tion.

4. BUSY LIGHT (OPTIONAL)

If your radio is equipped with the optional busy
light, this feature will eliminate the need to continually
recheck a busy channel to determine when it becomes
idle. Any time there is traffic on the selected channel the
busy light will flash; if the channel is available the lamp
will be out.
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Unified Chassis and PA Breakdown

MODELS

DESCRIPTION

SUFFIX

- HUEI001A HUE1002A HUEIOIIA HUEI012ZA

UHF UNIFIED CHASSIS

1

HLE1001A PA 30W 403-420 MHz

HLEI1002A PA 30 W 450-512 MHz

HLE1011A PA 50 W 403-420 MHz

HLE1012A PA 50 W 450-512 MHz

0

HLE4001 A Main Board 403-420 MHz

HLE4002A Main Board 450-512 MHz

HLE4050A RF Deck 403-420 MHz

HLE4051A RF Deck 450-512 MHz

HLN4015A Hardware

HLMN4018A Interconnect Board

HLMN4019A Hardware Wiring
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HLMN4033A Bottom Cover & Gasket
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HLEI001A HLE1002A HLEI0I1IA HLEIDI1ZA

POWER AMPLIFIER ASSEMBLY

1 1

HFE4000A Harmonic Filter 403-420 MHz

HFE4001 A Harmonic Filter 450-512 MHz

HLE401 1A PA 30 W 403-420 MHz

HLE4012A PA 30 W 450-512 MHz

HLE4021A PA 50 W 403-420 MHz

HLE4022A PA 50 W 450-512 MHz

Qoo QIe|S

HLE4041 A Transistor Kit 30 W

HLE4042A Transistor Kit 50 W

HLE4043A Transistor Kit 50 W

HLN4081A Hardware Kit 30 W 403-420 MHz

HLMN4006A Hardware Kit 30 W 450-512 MHz

HLN4082A Hardware Kit 50 W 403-420 MHz

HLN4007A Hardware Kit 50 W 450-512 MHz

HLMN4045A Antenna Switch
(HLMN4120A when using Preamplifier
HLE4032A

SIS |ololae|D

1 1 1 |

HLN4017A Feed Thru Plate

MITREK OPTIONS

Time-out Timer HLN4012A

Preamplifier HLE4032A, and Antenna Switch HLN4120A
Busy Light Adapter HLN4119A and Applicable Control Head

Handset TMN6057A and Handset Hang-Up Box TLN4698A
Microphone Hang-Up Box with Monitor Switch HLN4025A

Handset Hang-Up Box with Monitor Switch TLN4507A

Positive Ground Cable Kits
Optional 10 and 22 foot Cable Kits
lgnition Sense Lead HKN4007 A

MNon Weather-Resistant Control Head HLN4004/5/8-11 A

MNon Weather-Resistant Microphone HLN4001 A

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




SPECIFICATIONS

GENERAL

DIMENSIONS (30/50 W) 6.35emx25.4cmx 30.48cm (2.5 x 107 x 12)
FREQUENCY RANGE 403-420 MHz, 450-512 MHz
WEIGHT (30/50 W) (Less Acc.) 4.76 kg (10.5 pounds)
TEMPERATURE RANGE -30to +60°C

NO. OF FREQUENCIES 1to4

POLARITY + /-Ground

TRANSMITTER

POWER OUT IOW,50W

STABILITY 5 PPM

DISTORTION 3%

FM NOISE 70dB

SPURS B5dB

FREQ. SEPARATION 9 MHz

RECEIVER

SENSITIVITY 0.5 uV¥ (0.25 uV with optional preamp)
INTERMODULATION 85 dB (80 dB with optional preamp)
SELECTIVITY 90 dB (25 kHz)

STABILITY 5 PPM

MODULATION ACCEPTANCE +7kHz

SPURS 100 dB

AUDIO POWER 8 Watts

DISTORTION 5%

FREQ. SEPARATION 2MH:z

MOCOM»70, PRIVATE-LINE and DIGITAL PRIVATE- LINE, and SYSTEMS 90 are trademarks of Motorala, Inc,

SAFETY INFORMATION

The United States Department of Labor, through the provisions of the Oeccupational Safety and Health
Act of 1970 ([O5HA), has established an electromagnetic radiation safety standard whichappliestoany

two-way mobile radio equipment.

Normal use of this radio will result in exposures far below the OSHA

limit. There are no reported incidents of physical damage resulting from the use of this type radio.
However, the following precautions are recommended:

DO NOT operate the transmitter when someone outside the vehicle is within two feet of the mobile an-

tenna.

DO NOT operate the transmitter near unshielded electrical blasting caps or in an explosive atmosphere.

FP5-16196-B




FOREWORD

1. SCOPEOFMANUAL

This manual is intended for use by experienced
technicians familiar with similar types of equipment. It
contains all service information required for the equip-
ment described and is current as of the printing date.
Changes which occur afier the printing date are in-
corporated by Instruction Manual Revisions (SMR).
These SMR's are added to the manuals as the engineer-
ing changes are incorporated into the equipment.,

2. MODEL AND KIT IDENTIFICATION

Motorola equipments are specifically identified by
an overall model number on the nameplate. In most
cases, assemblies and kits which make up the equipment
also have kit model numbers stamped on them. When a
production or engineering change is incorporated, revi-
sion suffix numerals are added to the affected kit model
number. For example, a TLN4448A becomes a
TLN4448A-1 with the first revision, TLN4448A-2 with
the second revision, etc,

As diagrams are updated, information about the
change is incorporated into a revision column. This revi-
sion column appears in the manual next to the parts list
or, in some cases, on the diagram. It lists the reference
number, part number, and description of the parts
removed or replaced when the suffix number changed.
With this information, the technician can find the in-
formation for the current version, and any previous ver-
sion, of the equipment covered by the manual.

3. SERYICE

Motorola’s Mational Service Organization offers
one of the finest nation-wide installation and
maintenance programs available to communication
equipment users. This organization includes approx-
imately 800 authorized Motorola Service Stations (M55)
located throughout the United States, each manned by
one or more trained, FCC licensed technicians,

These MSS's are independently owned and
operated and were selected by Motorola to service its
customers. Motorola maintenance is available on either
a time and material basis or on a periodic fixed-fee type
arrangement.

The administrative staff of this organization con-
sists of national, area and district service managers and

district representatives, all of whom are Motorola
employees with the objective to improve the service to
our customers,

Should you wish to purchase a service contract for
your Motorola equipment, contact your Motorola Ser-
vice Representative, or write to:

MNational Service Manager

Motorola Communications Division
1303 E. Algonquin Road
Schaumburg, [llinois 60196

4. REPLACEMENT PARTS ORDERING

Motorola maintains a number of parts offices
strategically-located throughout the United States,
These facilities are staffed to process parts orders, iden-
tify part numbers, and otherwise assist in the
maintenance and repair of Motorola Communications
Division products,

Orders for all parts excepr crystals, active filters,
code plugs, channel elements, and “Vibrasender’ ®
and “*Vibrasponder ® resonant reeds should be sent
to the nearest area parts center, Orders for instruction
manuals should also be sent to the area parts center.

When ordering replacement parts or equipment in-
formation, the complete identification number should
be included. This applies to all components, kits, and
chassis. If the component part number is not known,
the order should include the number of the chassis or kit
of which it is a part, and sufficient description of the
desired component to identify it.

Orders for crystals, channel elements, active
filters, code plugs, and reeds should be sent direct-
ly to the factory address listed on the following
page. Crystal and channel element orders should
specify the crystal or channel element type
number, crystal and carrier frequency, and the
chassis model number in which the part is used.

Orders for active filters, code plugs,
““Vibrasender'* and ‘'Vibrasponder' resonant
reeds should specify type number and frequency,
and should identify the owner/operator of the
communications system in which these items are
to be used.

68PEI025ES]-L




5. ADDRESSES SOUTHWESTERN AREA PARTS
P.0., Box 34290

5.1 GENERAL OFFICES 3320 Belt Line Road,
Dallas, Texas 75234
MOTOROLA Communications and Elecironics Phone: 214-241-2151
Ine. TWX: 910-860-5505
Communications and Elecironics Parts
1313 E. Algonguin Rd., SOUTHEASTERN AREA PARTS
Schaumburg, Hlinois 60196 P.0. Box 368
Phone: 312-576-3900 Decatur, Georgia 30031
Phone: 504-981-9800
5.2 1.5 ORDERS TWX: 810-766-0876

WESTERN AREA PARTS
1170 Chess Drive, Foster City,
San Mateo, California 94404
Phone: 415-349-3111

TWX: 910-375-3877

5.3 CANADIAN ORDERS

CANADIAN MOTOROILA ELECTRONICS
COMPANY

MNational Parts Department

3125 Steeles Avenue,

East Willowdale, Ontario

Phone: 416-499-1441

TWX: 610-492-2713

Telex: 02-299441L.D

MIDWEST AREA PARTS
1313 E. Algonguin Road
Schaumburg, [Il. 60196
Phone: 312-576-7322
TWX: 910-693-0869

MID-ATLANTIC AREA PARTS
7230 Parkway Drive

Hanover, Maryland 20176
Phone: 301-796-8600

TWX: T710-862-194]1

54  ALLCOUNTRIES EXCEPT LLS. AND CANADA

MOTOROMA, INC, OR MOTOROLA
AMERICAS, INC.

International Parts Dept.

EAST CENTRAL AREA PARTS 1313 E. Algonguin Road
12995 Snow Road Schaumburg, [llincis 6019 LU.S.A.
Parma, Ohio 44i3l} Phone: 312-576-6492

Phone: 216-267-2210 TWX: 910-693-0869

TWX: 810-421-8845 Telex: 722443 or 722424

Cable: MOTOL PARTS

EASTERN AREA PARTS

43 Harristown Road, 5.5 FACTORY ADDRESS FOR CRYSTAL, CHANNEI
‘—';‘3“ er?k- New Jersey 07452 " ELEMENT, ACTIVE FILTER, CODE PLUGS AND RESO-
Phone: 201-447-4000 NANT REED ORDERS
TWX: T710-988-5602

ALL MAIL ORDERS

PACIFICSOUTHWESTERN AREA PARTS Motorola, Inc,

P.O. Box 85036 Component Products Sales & Service
San Diego, California 92138 P.O. Box 66191

Phone: 714-578-2222 O"Hare International Airport

TWX: 910-335-1634 Chicago, 1ll. s0666

GULF STATES AREA PARTS CORRESPONDENCE

8550 Katy Freeway Motorola, Inc.

Suite 128 Component Products Sales & Service
Houston, Texas 77024 25531 M. Edgington Street

Phone: 713-932-8955 Franklin Park, lllinois 60131

68PE1025ER]-L




MOCOMe70 RETROFIT CONSIDERATIONS

A. SYSTEM COMPATIBILITY
VEHICLE INSTALLATION

TRE ! SOMe=TO
RADIC TO BE MITREK __ MoC
INSTALLED —GHND + GND —GND + GND
MITREK —GND . s(MNote 3}  ={MNoie 1) X
MITREE + GNIX . . #(MNotes 1,4) X
MOCOM=T70 —GND . X . *{MNote 2)
MOCOM=70 + GND *(Mote ) X *{Note 2) -

* « Compatible X = Not compatible

NOTES
1. Moaodify control head as described below.

2. Reverse MOCOM®T0 positive ground adapter.

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

4. Add JUI to Interconnect Board of MITREK
radio.

B. MODIFICATION TO MOCOM=T70

CONTROL HEAD

When installing a MITREK radio into an existing
negative ground MOCOMe=70 installation, the follow-
ing modification must be made to the control head:

Step 1. Remove the green lead from pin 5 of the
MOCOMe=70 control head connector. Remove the lead
for the grounded side of the speaker from the same con-
nector,

Step2. Clip off the terminals from these two leads and
strip both back 13mm (1/2 inch).

Step 3. Twist the two leads together and crimp on the

closed end splice connector (part number

29-812980) supplied with the installation kit See Figure.
NOTE

If a MITREK control head is used with a
MOCOMe®70 cable kit in a PL system,
then the MOCOM=70 hangup box must
also be replaced with a MITREK unit
(HLMN4024A). Also jumper JUI01 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.

MOCOM=70 CONTROL HEAD MODIFICATIONS

MOCOM=70
CONTROL HEAD

[}
)
"
"
L]

]
O C Qo 0
L

& o0 0 0

®

CRAEPS-2id] 0



DISASSEMBLY

RADIO SET REMOVAL
Step 1. Insert the key into the lock and turn it

clockwise. Pull the handle down.

Step 2. Remove the radio from the mounfing plate by
pulling forward with the handle.

TOP COVER
RELEASE BUTTON

CONTROL CABLE
JACK 11

HANDLE

LOCK

ANTENNA
CONNECTOR

BOTTOM
COVER

MOUNTING SCREW
35129278 "g’

MOUNTING
PLATE

GREPFS-27732-0

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.

Step2. 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.

Step2. 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, siraps must con-
nect the trunk lid to ground points on the vehicle body.
Be sure you know that the antenna cable can be accep-
tably routed to the radio set location before you mount
the antenna. Refer to the antenna instruction manual
for details.

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-
nierit 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

FUSES
BATTERY

i

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,

GAEPS-27731-0

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 If:n:
connected to a good ground point on the vehicle chassis.

SPEAKER

The included trunnion bracket provides a large variety
of permanent mountings (dashboard and accessible

firewall areas).

CONTROL AND POWER CABLE ROUTING
Mamy 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
whemever the cable must pass through a hole in a metal
panel.

MITREK

RADIO AND CONTROL HEAD
PREINSTALLATION CONSIDERATIONS

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.

IMPORTANT
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

68PR1109E32-C
(Sheet 1 of 2)
6-10-81 GGI

INSTALLATION




MITREK

RADIO AND CONTROL HEAD
INSTALLATION PROCEDURE

CABLE ROUTING

WARNING

For vehicles equipped with electronic anti-skid braking
systems see “ANTI-SKID BRAKING PRECAL-
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
throvgh 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-C
(Sheet 2 of 2)
6-10-81 GGl

RADIO SET MOUNTING

Allow 6 ¢m (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-
locking and require no lock washers or flat washers.

Step 7. Install the radio per the instructions for radio
set replacement on the other side of this sheet.,
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C. MICROPHONE HANGUP BOX (PL OR DPL
MODELS)
HOLESIZE 3.6 mm (0.144") DIA
TAPPING
SCREW
s 35139913

o

“PL™ HANG-UP
SWITCH BOX

OAEPS.ITT25-0

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.

LBEFS. 277280

CAUTION
Check underside of vehicle for gas tank
location before drilling -

Drill 3 mounting holes S mm
(0.199*") diameter

T.6cm
(3")

Allow 76 mm (3"} on either side

Allow 10 ¢cm (4'") in front for cable installation and
radio removal

Table .

Contents of Installation Kit

Part MNa.
3-13%455
4-T6RE
29-81 3580
37-103590
42-1031 74014

Description
Screw, tapping, 1/4-14 x 1/2
Washer, locking, 1/4 internal
Terminal, crimp, ¢losed end
Cirommet, rubber
Strap, tie, (0, 140 x 5.50, nylon

D. MICROPHONE HANGUP CLIP (CARRIER
SQUELCH MODELS)

{

\
BRACKET ll
G4AR5596

TAPPING SCREW
35139913

Drill 3.6 mm (0.144°") holes in dashboard

GAEPS-26442-00

CONTROL HEAD, SPEAKER,

A. CONTROL HEAD

N Drill 4.3 mm (0.170°*) holes in dashboard

W e
| | i
DASHBOARD ?i\.eﬂ_ | ﬁj/ﬁ

35136756 I'\

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

A
YpoODDODDO0DDO0
| E‘UUUUUUDDUUUUUUQB
LEFT HOLE ] B RIGHT HOLE _
(CONTROL CABLE) CENTER HOLE (MICROPHONE)
(SPEAKER) STRAIN RELIEF
GBEPS-27720.00 PLATE

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.

AND ACCESSORIES

B. SPEAKER

HOLE SIZE 4.3mm (.170")
TRUNNION BRACKET

]1 ;
— i'-;id--.-j"--'- \
ot g mﬁ'i..'_;:" =y
FIREWALL [\%)) l /
. | ' OR
3IS156756 —d
DETAIL A
MOUNTING BRACKET DETAIL

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
RELIEF

Connect S hook to middle hole
of strain relief plate.

DETAIL B
CONTROL HEAD CONNECTION DETAIL

GAEPS-27726-0




POVER 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

: ; Drill 5§ mm (0.199"") hole. thoroughl
Connect hot lead directly to battery, do i I ( ) ghly

: BLK clean area for good ground connection,
notf connect o alternator or other points MULTI-CONDUCTOR
away from battery terminal, CABLE CAUTION
Use tie wraps A good ground is essential to prevent
VEHICLE FRAME  F501 F201 RE) POWER - good ground is essential t
(GROUND) GBLE as necessary damage to the radio and cable kit.

GRN

l to secure cable

7 .

¥ = ’:I"_Elr]

i g:l:l #14x 1/2" TAPPING SCREW
|

|

“HOT" TERMINAL

SPEAKEI

CONTRO)
HEAD

RADIO F']um!wr-- — GROUND WIRE
b 1/4" LOCKWASHER

T ! V/4— VEHICLE

J | FRAME

Route cables thru any hole—
in firewall or make 28.6 mm |
(1-1/8"") hole and install
grommet,

F401 IGNITION

SWITCH

MICLOPHONE

CGBEPS-Z7730-00

HANG-U}

OPTIONAL ORG SWITCH toXx

Step 1. Connect the fused power cable (red for —Gnd,
black for + Gnd) from the trunk to the ungrounded bai-
tery terminal.

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

Step 2. Connect the fused green wire from the control connection.

head also to the ungrounded battery terminal.
Step 5.  Attach the unfused power lead from the radio

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

(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

either in the ON or ACCESSORY position, and the grounding surface; the mounting screw does not

need an additional lockwasher as it is self-locking. .
Step 4. Locate a good site near the radio for the |
ground connection. This connection should be made Step 6. Dress all cables, securing them with tie-straps :
directly to the vehicle frame. Drill a 5mm (0.199 inch) as required.

POST-INSTALLATION CHECKOUT

ANTENNA INSTALLATION

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

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




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 con-
ditions. In addition, it limits the maximum amount of
drive that may be developed during undercurrent condi-
tions such as when a driver or final device is faulty or
during certain high VSWR conditions. Last, the protec-
tion 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

portions. A regulation loop has control during
normal 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.

3.2 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 feed back path from Q904 to U%01. R911
is adjusted during initial alignment by watching a watt-
meter and setting the power output about 10% above
rated power. The control voltage output in this mode
{when CR902 is reverse biased) represents the maximum
amount of drive possible under any operating condi-
tions.

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 REGULATION LOOP

3.3.1 The regulation loop serves double duty as

both a power regulator for the final amplifier
and an overcurrent or overtemperature protection cir-
cuit. Q902 senses these input sources via CR802. If, for
any reason, any of these inputs go lower than normal
the output of Q902 will go higher, the inverting input to
LI901 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,

2

3.3.2 One input to CR&02 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 applied to Q902
through RB02. The second input to CR802 monitors the
PA deck temperature. If the temperature in the PA
compariment exceeds approximately 95°C. RTEOI
decreases its resistance enough to allow the voltage, at
REB04, to forward bias CRB01. 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 OPERATION

3.4.1 The normal operating point is set by ad-

justing R909, the Power Set control, for the
rated power output. At this point CR902 will be for-
ward biased. The current drawn by the PA final
amplifier flows through RE01 and the voliage 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 inverting input to U901 will go higher
and the control voltage will go lower, reducing the drive
level causing the final current to return to normal. If the
P.A. current tries to decrease the opposite will take
place. The input to Q902 will go higher, its output will
go lower, the inverting input 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.

3.42 During the netting procedure 9.5 volts is

applied to the inverting input of U901 causing
the control voltage to stay at zero. Thus only un-
controlled stages of the exciter are activated.

3.5 INITIALIZATION

3.5.1 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 CR®)2
which forces U901-2 high and pulls U%01-6 low. Q903
and Q904 are cutoff and there is no drive applied to the
control stages.

3.5.2 After 15 milliseconds, C916 has charged suffi-

ciently through Q901 to reduce Q902 conduction
reverse biasing CR902. This allows 1UU901-2 to be pulled
low and U%01-6 goes high turning on Q903-Q904, As
the power amplifier turns on, the voltage drop across
RE01 increases allowing Q902 to conduct harder. CR902
is again forward biased allowing the control voltage to
be reduced toits adjusted value,




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 circuils 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 channel

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 elements are
on (indicates actual carrier frequency) and when the
channel elements are off (indicates desired i-f frequen-
cy). 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 element is on frequency.

2.2 DETAILED OPERATION

2.2.1 The low frequency oscillator consists of Q2 and

Q3 which are wired as a Schmidt 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.

2,22 The Meter 4 circuit is activated whenever

9.5 volts is applied to Q2 and Q3. There are three
conditions when 9.5 V is applied: (1) during a transmis-
sion, (2) when the mobile is netted, and (3) when it is
desired to set the receiver frequency.

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 C1,%ut

A

03 turns on. The output ot 3 immediately goes high
turning off Q1 which removes RX 9.5 volis. C1 will
start discharging through R2 soon reaching a point
where Q2 will turn on and Q3 turns off.

2.2.4 Q1 is allowed to turn on again recharging C1.

When C1 charges high enough to turn Q2 off the
entire sequence repeats itself. The end result is Q2, Q3
and 1 oscillate at about 30 Hertz, The phase relation-
ships are such that Q1 always turns off when Q3 turns
on.

2.2.5 Whenever Q1 turns off, the receiver

oscillator is disabled by the removal of the RX
9.5 volts. Q4 is turned on by REG 9.5 V through R13,
C3 charges through Q4 and R14 to the dc voltage at the
output of the detector buffer. This particular voltage is
sampled when the oscillator (and thus the incoming
carrier) is disabled.

2,26 Whenever Q3 turns off, Ql turns on
restoring the RX 9.5 volts enabling the receiver
oscillator and the incoming carrier. When Q3 turns off
it outputs a negative going pulse to Q4 via C2 and Q4
temporarily turns off. With Q4 off C3 either charges or
discharges to the de voltage now at the detector buffer,

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 though
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,

2.2.8 The final way the Meter 4 circuit is activated is

when the mobile radio is netted. At this time TX
9.5 volts is applied from the protection circuit. The
secondary push-to-talk line does not clamp Q3. The
Meter 4 circuit oscillates normally, allowing the receiver
frequency to be checked against its own transmitter,
This procedure should be used as an alternative to that
given in the receiver alignment procedure only when the
proper equipment is not available.



4. BRIDGE AUDIO CIRCUIT

4.1 The unique bridge audio circuit provides a highly

efficient audio output. The circuil 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

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 ac signal levels distributed at key
points in the circuit. These levels are also shown on the
functional block diagram. The measurement points for
the ac levels are keyed on the circuit board detail to
allow rapid location and identification by the techni-
cian. DC voltages are provided on the schematic for
most transistor leads,

2. RADIOSET 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 "“PRIVATE-LINE"/*DIGITAL
PRIVATE-LINE' BOARD

Removal of the board may be accomplished by
removing four mounting screws and unplugging the
board from J3 on the interconnect board. To replace the
board reverse the removal procedure,

A

2.4 INTERCONNECT BOARD

Remove the *“‘PRIVATE-LINE"/“DIGITAL
PRIVATE-LINE' and time-out timer boards (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. Replacement may be accomplished by reversing
the removal procedure, taking care that J2 is properly
seated into P2, on the main board,

2.5 RF DECK AND PREAMPLIFIER

2.5.1 Models Without Preamplifier

To remove the RF Deck, first unsolder the four
interconnections and the four ground straps from the
main board. Unsolder the exciter filter output and RF
Deck input connections under the spring shield. Then
remove the two mounting screws from the coax moun-
ting plate (accessible from the bottom of the chassis)
and slide the eyelets out, releasing the coax cables.
Finally, remove the RF Deck from the bottom of the
chassis. To replace the RF Deck reverse the removal
procedure.

2.5.2 Models With Preamplifier

To remove the RF Deck, start by removing the
coax mounting bracket cover screw from the PA feed-
thru plate. Unsolder the cover from the spring shield
and remove the cover and spring shield. Then, remove
the preamplifier cover screw and cover and unsolder the
preamplifier input coax and the exciter output connec-
tions. Now, unsolder the four interconnections and the
four ground straps from the main board. Unsolder the
two preamplifier supply leads. Remove the two screws
from the coax mounting bracket and slide the eyelets
out releasing the coax cables. Remove the mounting
screws from the RF Deck and remove the RF Deck from
the bottom of the chassis. To replace the RF Deck,
reverse the above procedure taking care to dress the
preamplifier supply leads before tightening the RF Deck
mounting screws.




2.5.3 Preamplifier Board

To remove the optional preamplifier board,
remove the cover screw and cover. Unsolder the input
and output coax connections. Remove the mounting
screw and lift the board out. Unsolder the supply lead
connections. To install the preamplifier board, reverse
the above procedure,

2.6 HARMONIC FILTER

Carefully unsolder the input lead from the PA
board. To prevent damage to the harmonic filter, the in-
put lead and mounting hole must be clear of solder.
Remove two hex head mounting screws and lift the har-
maonic filter out of the chassis. To replace the harmonic
filter reverse the removal procedure.

3. POWER AMPLIFIER

3.1 TRANSISTOR REPLACEMENT

3.1.1 To remove the transistors remove the mounting
screws, unsolder and remove the clamped mica
capacitors, unsolder and remove the (transistors.

(Special tips ST1160, and ST1161 are available from
MOTOROLA Parts Department to aid in the capacitor
and transistor removal). Before installing the new tran-
sistors apply light coating of Wakefield compound to
mounting surface. Mount the transistors with the col-
lector lead marked C facing the proper direction.

CAUTION
The transistor mounting screws must be
tightened before the transistor tabs are
soldered. Do not tighten the mounting
screws more than 6-7 inch pounds or
damage to the transistor may result.

3.1.2 Solder the transistor tabs to the circuit board so

that the connection covers the entire surface of
the leads. Resolder the clamped mica capacitors remov-
ed earlier.

3.2 RFPOWER AMPLIFIER BOARD REMOVAL

Under normal maintenance conditions there
should be no need to remove the PA board. All
components may be replaced from the top of the circuit
board. If, however, replacement becomes necessary the
following procedure should be followed. Unsolder six
feedthru capacitors, and the harmonic filter input lead.

3.2

CAUTION
Damage to the harmonic filter will result
if the input lead and mounting hole are
not cleared of solder.

Unsolder and remove the input coax cable.
Remove four transistor mounting screws
(30 watt PA) or remove six transistor mounting screws
and one 5/16"" stud nut (50 watt PA). Remove seven hex
head mounting screws. Lift board out of the chassis.

3.2.2

3.2.3 To replace the board, reverse the removal pro-
cedure, PA power transistors should be installed
after the circuit board installation is complete. Refer to

paragraph 3.1.

4. 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 a problem, refer to Motorola publication
68PE1109E33 “*Reducing Noise Interference in Mobile
Two-Way Radio Installations'’. These two publications
are available at no charge from Motorola and may be
ordered using the self-mailer in the front of this manual.,




REQUIRED TEST EQUIPMENT FOR MITREK RADIO SERVICING

RECOMMENDED
GEMERAL TYPE APPLICATION MODEL MINIMUM SPECIFICATIONS
AC-DC YOM D voliage measurements, Maotorola T 10094 Measurement range: 0-15 V dc
general Sensitivity: 20,000 ohms/volt
DC Multimeter DC voltage readings requiring a high input Maotorola S1063IB Measuremeni range: 0-15 V de

resistance meter,

Input resistance: 11 megohms

AC Voltmeter

Audio voltage measurements

Maotorala S1053C

Measurement range: 0-10V ac
Input resistance: 10 megohms

RF Yoltmeter EF voltage measurements Motorola 513394 Measurement range: 100 uV-3 ¥ from
| MHz-512 MHz=
Inputs: 50 ohm and high impedance
Oscilloscope Wavelorm observation Motorola R1004A Vertical sensitivity: 5 mV - 10 V/division
Horizontal time base: 0.2 usec. 0.5 sec/divi-
sion
RF Wattmeter Transmitter output power measurement Motorola S1350A with  Measurement range:  0-50 Watis,
appropriate element and 0-100 Walts
T1013A RF Dummy
Load
Frequency Meter Transmitter frequency measurement Model R1200A Service  Measurement range: 1-512 MHz
Maonitor with high Frequency resolution: 10 Hz
stability oscillator (X
suffix) option. Frequen-
¢y calibration recom-
mended every 6 months
or bess.
Deviation Meter Transmitter modulation deviation Motorola R12004 Measurement range: 0-10 kHz deviation

measurerment

Service Monitor

Frequency range: 403-512 MHz

RF Signal Generator

Receiver Alignment and troubleshooting

Motorola R 12004
Service Monitor with at-
tenuator

Frequency range: 403-512 MHz

Output Level: 0.1 u¥V-100000 u¥

Must be capable of at least + 3 kHz devia-
tion when modulated by 1 kHz tone.

Audio Signal Generator

Audio Circuit troubleshooting

Matorola S1067H

Frequency range: 20 Hz-20 kHz
Output Level: 50mV-1V

PL Tone Generator*

Tone-Coded * Private-Line" Decoder
Troubleshooting

Motorola S1333B

Frequency range: 10 Hz-9999 Hz
Output Level: 0-3 ¥V rms

DPL Test Set**

“Digital Private-Line" Encoder-Decoder
Troubleshooting

Motorola SLNG6413A

Radio Test Set w/ap-
propriate metering cable
SKN6&012B

Meter readings at circuit
metering points for
alignment and
troubleshooting

Motorola S1056B
Portable Test Set,
TEKSB-E Metering
Panel with RPX4053A
Conversion Kit, or
TEKSF Metering Panel.

Tuning Tool Kit

Receiver and transmitter alignment

Motorola HLMN4023A

DC Power Supply

DX power for shop service

Motorola R1011AA

1-20 ¥V DC
0-40 A

*Required for tone-coded ** Private-Line'" models only

**Required for “Digital Private-Line™ models only

NOTE

If version B through E of the TEK-5 Portable Test Set are used they muss
Sfirst be modified using RPX4053A Conversion Kit.

FREQUENCY CALCULATIONS

FREQUENCY

403-420 MHz
450-512 MHz

CALCULATION
f = f,—10.7
9

Where f, = crystal frequency, f, = carrier 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.

UHF MITREK RECEIVER ALIGNMENT PROCEDURE
I. The tuning procedure should be performed using the Motorola portable test set or the TEKS set to position A, If
using the TEKS-F or modified TEKS-B through TEKS-E meter panels, put the M1, 2 polarity switch in the reverse
position and ignore the indicated polarity notes.

2. IMPORTANT: When using the Motorola portable test set for M4 place the FUNCTION SELECTOR
SWITCH to the proper M4 operation.

TEST SET
METER
STEP POSITION ADJUST PROCEDURE

| LI1-L6 Preset the RF preselector tuning screws per the preset chart.

2 L7, L8 Preset the injection filter tuning screws 20mm (3/4 inch) from the top surface of the injection
filter housing.

3 L104, L106 Preset the L104 coil slug flush with the top of the coil form. 17 the receiver frequency is less than
480 MHz, preset the L106 slug flush with the top of the coil form. If not, preset the L 106 slug 15
turns from fMush with the top of the coil form.

4 Lio2 Preset the mixer drain coil slug 15 turns from flush with the top of coil form,

] L.204, 1206 Preset the i-lf matching network coil slugs & turns from fMlush with the top of coil forms,

[ 2 (Reverse) L2208 Starting with the slug flush with the top of coil form, adjust the detector coil for the firss reading

of 24 uA on meter 2. (No input signal is necessary. )
For multiple Mrequency radios, perform Steps 7, 8,9, 11, and 12 at the lowest frequency.

e 6 L104, L106 Starting with L104 adjust the injection buffer coils for a peak reading on meter 6. Check for
multiple peaks and adjust for the maximem indication on meter 6. Repeat until no further
improvement is obtained.

i 6 L7 Adjust L7 for a dip on meter 6.

9 fi LE Adjust L8 for a peak on meter 6,

10 I (Reverse) 4 Receiver For each frequency, set rf generator (o the carrier frequency (£ 100 Hz) and adjust the owtput
Oxscillator lead for a meter | reading of 35 uA. Activate the meter 4 circuit by shorting the meter 4 enable

Warp pins. Adjust oscillator frequency for a zero reading on meter 4.
11 1 (Reverse) LI-L& Adjust L1, L2, L3, L4, L5, L6 in order for peak reading on meter | while maintaining meter 1
between 30 uA and 40 uA by adjusting the RF signal generator output,
12 1 (Reverse) L1-L& IF the receiver frequency is less than 500 MHz, adjust L1 through L6 counterclockwise by 1/2

turn, If the receiver frequency is 500 MHz or greater, adjust L1 through L6 counterclock wise by
I turn. Repeat Step 11 until no further improvement is noted.

13 I (Reverse)  L102, L204, Apply standard test modulation {1 kHz tone, +3 kHz deviation) to the rf signal generator and
L2206 adjust the output level for 35 uA on meter 1. Adjust i-f coils for a peak reading on meter | while
maintaining meter 1 between 30 uA and 40 uA by adjusting the generator outpul. Repeat until

no further improvement is obtained.

14 T{AC L208 With the same conditons as in Step 13 adjust L208 sfow/y for maximum audio voltage across the
Voltmeter speaker,
across the
speaker)
15 1 (Reverse), 4 Receiver Repeat Step 10.
Oscillator
Warp -
16 (AT L6, L8 Adjust Le and L8 for best quieting with the lowest frequency selected. Repeat until no further
Voltmeter improvement is obtained.
across the
speaker)
For single frequency radios and radios with a frequency sepearation less than 250 kHz omit Step 17,
17 (AC L3 Adjust L8 for best quieting with the highest frequency selected.,
Yaoltmeter
across the
speaker)

Receiver tuning is now complete.
*Da not repeat Step 7 (L 104, 106) after doing Step 8. Do not repeat Step 8 (L7) after doing Step 9.




Meter readings reflect no signal applied after proper alignment

Receiver Metering Tables

UHF !

RECEIVER Al
2. MNonpreamp/preamp

PORTABLE TEST SET 1 2 4 6

SWITCH POSITION

METER READING 15/17 (min}) 20 (min) 0 (nom) 10 {min)

{uA) 30/32 (max) 28 (max)
FUNCTION SIGNAL DETECTOR CARRIER INJECTION
METERED STRENGTH D.C. OUTPUT OFFSET LEVEL

DESTAMCE FAROM RF DECK HOUSIMNG TO TOP OF TUNING SCREW (WM} —s

EMERGENCY RECEIYER NETTING PROCEDURE
This procedure should be used as an alternative to that

-142

500

1 | |
&0 am A8 &
A 410 420
RECEIVER FREQUENCY {MH2] =

given in the receiver alignment precedure only when the
proper equipment is not available. Radio performance
specifications are not guaranteed using this emergency
procedure. [t can only be performed if the receiver and
transmitter frequencies are the same, and only after the
transmitter oscillators have been set on frequency using
a frequency counter.

The procedure is as follows;

Step 1. Select F1. (R1 must equal T1 or this procedure

BT
cannot be used for F1.)

Step 2. Apply a short (screwdriver) across the two pins
of the NET plug.

Step 3. Adjust R1 FREQ ADIJ control for a zero on

ISTANCE FROM RF DECK HOUSING TO TOP OF TUNING SCREW (INCHES)

meter 4.
e F
Step 4. Repeat for all other frequencies where Fr =
Fr.
RACVA, FREDL AL, PINS FRLME. MH-§
=178

510

GEEPS—26611-C

Receiver Alignm
Muotorola No. Pi
6-10-81 GGI



UHF MITREK
TRANSMITTER ALIGNMENT

FREQUENCY CALCULATIONS

CAUTION

Do not key the transmitter for more than a few seconds at a
time until it is properly tuned. Turn on the transmitter for
brief periods while reading the meter and making the ad-

justments,

UHF MITREK TRANSMITTER TUNING PROCEDURE
The tune-up procedure has been written for use with the Motorola portable test set or the TEK-5 sel to position A.

FREQUENCY CALCULATION
403-420 MHz fe
450-512 MHz fo = 36

Where f, = crystal frequency, f. = carrier frequency

Transmitter Alignment
Motorola No. PEPS-26613-C
6-10-81 GGI

12 Walttmeter

R909, CROO

2. Start multi-frequency tune-ups at the lowest frequency. o
TEST SET
SWITCH
STEP POSITION ADJUSTMENT PROCEDURE -
i Mone L701-708*, L9-12, Adjust L702, L704, L705, L706, L707 and L708*% to be flush with top of can. bEI L7001 and
R4, R911, CEOO, L703 seven turns in from top of can. Set L9-L12 1/4 inch {(6mm) above filter casting. Set
CR13* R99 fully clockwise, R911 180 from fully counterclockwise or 907 from Tully clockwise, Set

CROO0, CE13* 172 tern Ffrom tight.

s M3 L70Z, L701, L702, L703 Peak 1702, then peak L701, L702, L703 £

3 M3 L704, L705 Dip L704, then peak L70S.

4 M3 L706, L707, L704, L705  Peak L706, L707, L704, L705 in that order, =

5 M6 LT08* Peak LT08* for peak that is closest to bottom of coil,

For wide-space operation, go 1o Step 13,
__ 6 M6 LS, L10. LI1 o __Tl:rncounlcm]ﬂckwiﬁcanddipl.‘?. peak L10and dip L11.

7 M7 L1z Peak L12. If no MTR 7 is observed, then preset L9, L10, L11, L12 and go back (o Step 6.

B M7 CE13* Peak CR12*

9 Mo L708* Peak L708*

10 Wattmeter CEOO, R911 Peak CROD, If 65 W (50 W radio) or 38 W (30 W radio) is not obtained, then increase R911
until the required power is obtained or no further increase is noted. If power is less than 55 W
(50 W radio) or 36 W (30 W radio), then preset L9, L10, L11, L12, L7T08* and go back to Siep
5. If necessary, go back to Step 1.

11 Wattmeter R911, CR13* Set R911 to 65 W (50 W radio), 38 W (30 W radio), r= 1o power level in Step 10, Retune

C813*, Reset R911if necessary.

Set RO for 55 W (50 W radio) or 34 W (30 W radio) and peak CB00, Reser R909 if
NECERZATY .

This completes alignment for single frequency radios. For multi-frequency radios, complete the following steps.

NOTE
FL = Lowest transmitter frequency.
Fu - Highest transmitter frequency.

13 M3 L701, L703 On Fy: Peak L701, LT03

14 M3 L702 On Iy Peak 1702,

15 M5 L7T04, L7046, 1707 On Fy. Peak L706, L707. IF M5 is less than 10, balance M35 between lowest and highest
frequency using L704 and L706. -

16 M6 L708* On FH: Peak L708* on peak closest to bottom of coil,

17 [ 3] L9, Li0, L11 On FH: Tyrn counterclockwise and dip L9, peak L10, dip L11 (L9 may E‘L"""i‘ﬁ[“f"ﬂf dip).

18 M7 Li2 On FH: Pegl 1,12, if no indication, preset L9, L10, L11, L12and go back to Step 17,

19 M7 CR13* On Fu: Pesk Cg13*

0 Wattmeter  CHROO On Fo: Peak CROO, If power is less than 65 W (50 W radio) or 38 W (30 W radio), then
increase R2) yntil the power is obtained or until no further increase in power is noted, IF
power is less than 5 W (50 W radio) or 36 W (30 W radio), then preset L9, L10, L11, L12,
L708* and 20 hack to Step 16, If needed go to Step 1.

21 M L708* On Fu: Peak Li8* on lowest frequency on peak closesi io bottom of coil,

2 M7 L10, L1 On Fu: Turn Lig, L11 clockwise in 457 (1/8 turn), 1f no MTR 7 is shown, then preset L9,
L10, L1, L12any go back 1o Step 17. IF needed go 1o Step 1.

23 M7 CBI3* On FL: Peak C813

24 Watimeter  C300, R911 Peak C300. Set R51| 10 65 W (50 W radio) or 38 W (30 W radio), or to the same power
obtained in Step 20 1f the difference in power between all channels is less than or equal 1o
5 W {50 W radio) or 3 W (30 W radio), go to Step 25; if not, then go to Step 26,

25 Wattmeter  CRO0, RY9 On lowest power chaynel, ser RO 1a 55 W (50 W radio) or 34 W (30 W radio) and repeak

C800. Reset R90Y if necossary, A balance of C300, may be necessary to achieve difference of
less than 5 W (50 W ragiay or 3 W (30 W radio). If the required balance cannot be achieved,
then reset R909 full clockwise, and go 1o Step 26.
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TEST SET

SWITCH
STEP POSITION ADJUSTMENT WIDE-SPACE ITERATIVE TUNING PROCEDURE
Perform Step 264 11 there is a difference of 5-8 W between any two channels, Perform Step 268 if the power difference between any two
channels is greater than § W.
264 Waltmeter CROO, CE13* Balance power on all channels. R911 may have to be turned down (o the proper power
output. If balance cannot be achicved, goloStep268. 000
268 Wattmeter L9, L12 Balance power on all channels. Ralancing of L9, L12 should not degrade the CULPIL power,
of the channel having the highest output power, (as obtained in Step 26A), by more than 2W,
[I' balance cannot be achie \'Cvd, goto Step 260C.
260 Watimeter  L10, L11 On the lowest power channel, tune L10, L11 slightly {less than 1/8 turn). For an increase in

) power, go back Lo Step 26,
Once the required balancing is achieved, go to Step 25, If proper balancing cannot be obtained, preset R911, LT08* L9-12, and go 1o
‘ﬂLp 6.
*C813 adjustments apply only 1o 50 W (450-512 MHz) radios. | 708 is tuneable only in 450-512 MHz radios.

NOTE
L9-1.12 should be all about the same height when properly tuned,

WHEN THE TRANSMITTER IS PROPERLY ALIGNED, METER DEFLECTIONS SHOULD FALL WITHIN THE LIMITS

SHOWN IN TABLE BELOW.

METER METER METER METER
3 5 6 7
METER 15 (min) 10 {min) 6 (mim) 17 (max) (50 W radio)
READING 50 (max) 50 (max) 50 (max) 13 (max) (30 W radio)
FUMNCTION Base of Base of Input FINAL
METERED FIRST LOW of AMPLIFIER
DOUBLER LEVEL EXCITER CURRENT
AMP FILTER

CR13 (50 W, 450612 MHz|
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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.

Step2. Set the frequency selector switch on the control head to the F1l position (multi-frequency units 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 MHz.

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

Step6. Repeat Step 4 for F3 and F4, respectively.
Step7. On *‘Private-Line’’ or **Digital Private-Line'" models, remove the short added in Step 3.
NOTE
Omit Steps 5 and 6 for single frequency units.
DEVIATION ADJUSTMENTS

NOTE
The oscillator frequency adjustment smust be made prior to this adjustment.

Step 1. Connect the output leads of the tone oscillator through a .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. Adjusting the T1 DEV ADJ conirol, for 4.8 kHz deviation as read on
the deviation measuring instrument used. For multiple frequency models adjust the F2, F3, and F4 DEV con-
trols with the frequency selector switch in the corresponding position.

Step4. “Private-Line" tone deviation should be between 0.5 and 1 kHz.
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UHF MITREK
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DEPS-26137-B
6-10-81 GGI

FUNCTIONAL BLOCK DIAGRAM




UHF MITREK RADIO

TRANSMITTER SECTION BOARD DETAIL

Reference Series Key
REFERENCE CIRCUIT

0-99 Receiver Meter 4, Receiver 9.5 V
Switch

100-199 Receiver Injection and Receiver rf

200-299 IF

300-399 —

400-459 Detector, Receiver Audio, Squelch

460-480 Busy Light Adapter

S(0-599 Transmit Audio

6O0-699 Transmit and Receive Channel
Elements

T700-799 Exciter

800-899 Power Amplifier

900-999 Power Control and Protection

1000- 1099 Regulator, Transmitter 9.5 V
Switch, PTT

68P81039E21-B

(Sheet 1 of 5)

6-10-81 GGI

parts list

REFEREMCE  MOTOROLA REFEREMNCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO, DESCRIFTION
LEGEND
- 403-420 MHz c::m.m 907 48-82466H 13 silicon A913 A-124AT2 81K +5%
H = 450-512 MHz CR%03,805  48-83654H01 silican RS 14 B-124A07 100K + 5%
CA1001 AB-HIE54HO2 Sillcon RAE1S 124027 120
PIC HLEADOTA UHF Main Board, Transmittes Section (#03-420 MHz) ggm: :gmm:g} s!:!W"“ A6, 817 6-124C65 47K
F0 HLEAO02A UHF Main Board, Tranamitter Section (450512 MHz) PL-G02E-C ks A9A H-1240309 380
CR1006 AR-HIAGEH 1S allicon AA19 f.125C29 150; 12 W
REFERENCE  MOTOROLA B B P e
SYMBOL PART NO. DESCRIPTION cannecior, receptachs: Y 24047 &0
capacitor, lixed: + 5%; 500 V; 4901 A-HO02HADT famale; 3 contact ABz2 B-124C49 1
unless otherwise stated J10xE2 9-8274RG female; 12 contact AA4 B 124020 150
C501 21-BI506E36 01 uF 4 BO-40%: 200 Y ERLL L B-8002EA01 famale; 3 contact ROIG B.124A33 230 + 5%
C502 21-8350GE 10 2H pF & 2% REET B-124C57 23K
503, 504 S-B463TLI1 4T uF = 10%; 250 ¥ colls: R1001 6124053 1.5k
A5, 506 1-HISEE 1D 230 pF + 20% L9, 10,11, 12H part of AF DECK HLEAS1A A1002 124422 75 + 5%
o507 4496000 01 uF 2 10%; 250 L8 1017, 120 part of AF DECK HLE40S0A RI003 B-124210 56 + 55
CROB 82005640 03 uF; 50V Lro 24-B33TTG 1 112 wrns (Violet) R4 6124083 1.5k
500 £-83B13HA4 0012 uF; 100 ¥ L702, 703 24-80088A17 6112 furna [Yellow) RA005 B-124C73 10k
C511 FAB4865F03 100 UF + 100-10%; 25V L704 24-800684 18 4-42 wrns (Orange) R1006 B-124040 1k
CHO2 21-8444BK02 1 uF 0% 100V L705 24-80068419 4112 turns (White) RIOOT B12CT 10k
CTOTH 2183406082 36 pF L7068 24-80034AD2 3112 turna (White) RI012 E-125003 12102 W
Gl 21.84493B58 AT pF = 5% NP0 500V Lro7 24-B0034A03 3112 turns [Fed) A1013 174040 1k
CrozH 2182450813 1.5 pF L7oaH 24-B0034 403 3112 tuirna (Fled) Fi014 B124C73 10K
CroeL 2182450818 2 pF 5%; 500V L70BL 24-B0034A04 3102 turns {Red) R1015 £ 124067 5 Bk
CT0aH 183406086 47 pF LI 24-BHA35G13 choke; 0LE2 uH R016 B24CET BBk
coaL 218006 T AR 56 pF + 5% NP0, 500V L7 24-E1977R02 chake 2-112 turns RI017 8124039 390
CT04H 21-82450813 1.5pF L712 24 EIRIEG 1T e TLBS ik
CT04L 712450818 2 pF + 5% NP 500V L713 24-B3961807 choke 3152 turns intograted circult: {soa netel
C05H 2184493823 120 pF L714 24-2B35G13 choke; 0.82 uH B0 51846821 K70 type M2170
CTOSL 2{-A3TIER1T 100 pF + 5% NFO; 200V L7115 24-80038 02 choke: 102 turns: larrita
CT06H 2184493814 A pF; 200V LT 16N 10-518 BARE WIFE voltage, regulater:
CTo6L 21-84493611 100 pF = 5% NPO;, 200V Ly 24-B2T2IH2E 0.033uH = 5% VRS04 4882256051 Zener type; 5.1 %
croT 21-BIGI6E1D 001 uF =+ 10%; 1000 ¥ L77S 30-10286C57 22 ga. 036 VA1002 48-82256C44 Zener lype; 7.5V
708 21-83596E 13 0071 uF % 10%; 100V L7 4-BO09EB02 eoil, rl VA1007 48-83961E18 Zoner typa; 18Y
croa 21-B3408080 4.7pF + 25pF L7184 24-BA6 14404 112 lurns e
CT10 21-HIIGE D 001 uF + 10%; 1000V L7168, 24-BOOBEA0T coil, rl ekt wid st b —
S Talk| 21-BIRGEEIR 0 uF + BO-A0%; 250 Y L7E 723 24-B2835G13 chake: 082 uMH 2680196401 CaM, eail For LT
CTiIaH 21-EI406093 16 pF L7X, 725 24-BO0MGADZ choke; 12 tuen; larrite 26-80196A01 CAM, coll tor LT02
CTi2L 2-EIA0E06T 22 pF % 5% HPO 500V LB 24-B2B35G23 choke; 33 uH 26-B0196A01 CAM, coll for LT3
CT13H 21645160 1pF P6-BO19BAD CAM, eaoil Tor LT04
CyaL 2142450808 1.2 pE + 5% 800V connecter, plug: 26-80196A01 CAM, caoll Tor LT0S
CT14H 2103406056 24 pF PO 28-80181B04 mabe; 2 confact 26-B003A01 CAN, coll for LTOG
oL 21406087 43 pF + 5% NPT 500V PE thre 604 2880096402 male; 5 contact 26-80030A01 CAM, coil for LTO7
CTI5H 21-BODETASA 56 pF 26-H0039AD1 CAM, coll for LTo8
CTISL 213406087 43 pF + 5% NP, 500V transistor: (sas nole} note: For o i ircu
5 3 ptimum performance, diodes, transistors, ad integrated cirouits must
GG, 717 21-BISHEE 1D D01 uF = 10%; 1000 ¥ o 48-969843 PHP: type M3g4d be ardered by Motorala part nembers.
CT18H 21-E3408094 9pF + 8 pF; 052, 503 4B-BE9642 HPN: lyps M3642
C718L 21-B2204841 13 pF + 5% MPO; 500V gﬁ}d 48869643 PHP; fype MOG43 ok
C71M 2182450848  OFSpF Dg& ::m o] :*‘ﬂ“ :g;: HLE4D50A and HLEAOS1A FF Deck and HLNAOZ1A ant HLNADASA Antenna Switch
CTaL 21-B2450847 1pF £5%; 500 e pesfisteiiie: Hiype ara not field repalrable and raplacemants shoutd be cdered as a unil, Mechanical
C720H 21-BO0GT A28 11 pF + 5pF MPH, type MBEST parts for rf deck are available; sea Sheel & of this section.
Gr20L 21-BI4DBDSS 18 pF + 5% MPO; 500 Y gﬂ: AB-BAOEAT MPHN; type MOEST
CT21H 21-814060%2 ¥ pF ACH000%E tield-altuct; 1ype MaGS2 The harmaonic fiter is not feld repairable and replacsmants shoulkd be ordared by
C721L 21-84493856 47 F + 5% NP, 500 ¥ o 48-Bh9643 PHECIYOARIEGL Maotarala Kit Number HFE4O00A {403-420 MHz) or HFEADD1A (450512 MHz), F
B03 BRORA 3 otorala Kit Num { 4 2} oF i ). For
Craz 21-BI5B6E13 001 UF = 10%; 1000V 4. 2 MPH; lypa MBBA2 each harmonic filter osdered one lactory femed  wire, Maotorola  Part
: G804 4B-844110L10 PMF; typs M1110 g
C7a3 21-B1406052 20 pF £ 26k ) M, M0-80064 401, must also be ordered,
Ciz4 21-BIS0BE13 001 UF + 10%; 1000 G001, 1002 4BBESG42 NPHN; Iype MOG42
725 21-B23TICI0 06 uF £ 20%; 36V 1003 AB-BRIGED NP, bype MOGED
C726H 21.B14DBDAT 43 pF D04 48-BEOEAY PHF; by MDB4T
CT20L 21-83406071 33 pF; MPO; 006 48-84411L10 PHP; typa M1110
CT2TH H-EEM4BA1 13pF 1T 48-86064.2 PN, typae M3642
CIETL 21.A340BDET 43 pF + 5% NPO; 500 W o8 AB-BEHG4 PMP; lype M3643
CT2EH 21-B2I04BT4 24 pF
CT2BL 21-824060T1 33 pF, NPO ragistor, flxed: = 10%%; 114 'W;
Graa 2-a287TBZ24 2210 pF + 10%; TR RS0 unbess otharsise siatoed
€T30 21 83M06E11 001 uF & 10%; 1000 V 1 B-124C43 0 ) )
GTIH 21.8340BDE3 BpF + 25 pF AS02, 503 6124083 2Tk HLN40124 Tima-Oul Timar PL-B032-C
CTalL 21-83406084 6.8 pF + 26 pF NPD, 500V AB0M, 505 6124413 33 2 5% AEFERENCE  MOTOROLA
C7a7, 738 21-82372C10 05 uF +20%; 25V A506, 507 E-124C93 68k SYMBOL PART NO. DESCRIPTION
e 21.83596E13 001 uF = 10%; 1000V R0, S0 B-124C72 10k capacitor, fluad:
CTa4H 1 BO06T A5 18 oF AS10 B 24 A 6.8k = 5% G 21-B2372C10 I]E.FuF + BO-30%: 25V
CTa4L 2183406055 1B pF = 5% NPD; 500 ¥ AS11, 512 B-124 AT 75k + 5% i Tt ot
crar 21.82372C09 0.1 uF + B0-20%; 25V RE13 B-124A32 200 & 5% o - T B 3 & toieieno
: RS54 S124C01 10 8463 ! * B30V
CT50 ZI-HA53BG 14 1uF + 10%; 35 Y C4 23-BA5IAG01 1uF £20%:; 35V
craa 2182187848 DO3UF =10%; 100V R515 6124824 380 = 3% cs B-BABITL O06E oF -+ 10%;
B3406 RBO 6124065 AT J + 10%:; 630V
cras Ll DS 2k CB, 7 21-83598E10 290 pF + 20%: 500V
i ZIEASIBG00 0.1 uF 4 20%. 35V Pt IR AR & 5% ce 21O2187644 001 0F = 10%; 100V
o757 21 BARIGE1D 001 uF = 10%:; 1000V R703 6124005 15 i
CT58 plated on circult board RT04 8124073 10k 4
g8 noifa
758 2182372010 05 UF + 20%:; 25V RTOEH not used chie e N“"‘"m‘ ole)
CTED 21-82187R45 AT0 pF = 20%:; 25V RTOEL G- 124025 100 = 10%; 174 W x
COng, 907 21-B2187B44 D0 uF = 10%; 100V RTOT B-124C17 47
oo il o B s S g i s o a1 SB0008A01 T
G 2152 187R44 O 2 0% 100 :mu 6128029 150; 172 W -
=R ] 23-B45380:04 15 uF +20%; 2V T10H B-124A25 100 + 5% )
914 21-B21BTBAL 001 uF + 10%:; 100 AT10L B-124A27 £ o Fe iramiztor: (e note)
; RT11H i 48069673 Thiriatar; type MO8T3
Cae 23-B453AG22 6.8 uF = 10%; 20V no :
5 ATIIL B-124A40 k a2 A48-AERABT PRP; typa MS4§7T
ca7 29-B21B7B44 D01 uF + 10%, 100V L 03, 4 48-AED642 MEN: type MOG42
GO1E, 919 21-B2372C10 D5 UF + 20%; 25 V RA7T12H nok used : » 1
Ca20 23-BASIRGO4 15 uF +20%; 20V ATI2L B-124A40 430 ; ;
C1004 21-BISORELT 001 uF + 70-30%; 100V A713 17-E20360G08 10 = 5% 2W m:::t iﬁ::._: “mt;;" W,
G005 23-BABBSFO2 15 UF + 100-10%; 25 ¥ AT14 B 24040 1k = 5% oy e it ol e 1
1007 21-B2ATICI0 05 uF = 20%; 25V ATAT B-124C1T a7 ks il A
cI008 23.B4B65F03 100 uF + 100-10%; 26 ¥ AT1E 6-124C25 100 A3 B 124880 A7H + 5%
008 21-B44163 0015 UF +26%; 250 ¥ A719 B124A00 51k +5% A4 6124487 100k + 5%
c1010 21-BIS0BE2 0.01 UF + B0-80%; 250 V ROOT B-124081 22k
RS B-124A51 1.5k +5%
Rt 6-124043 560 o g .
dinde: (see nols) Ao 188331 1 K05 wariable; 5k A7 BAZACTI 0k
CRABM thru 604  48.BIB54H01 ailican Ra10 B-124CHE1 22k RS 1 24AE] Ry
CATH AB-A2A66H 13 silicon A911 18-83311K04 wariable; 50k Ag B124CT7 1'& =
CHTO2, 705, 706 45-82139G01 germanium A2 G- 124403 27k = 5% A0 124440 1k £ E%
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T EXCITEM
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10 RBQI+2EE
TO POWER  — CONT WOLTAGE ~5L
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TO BUSY LIGHT
CARR 50 | ADAPTER BOSAD
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TC BUBY : F
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e AUDID MUTE | OPTIONAL COMNECTIONS #—CRA03-4, R43, L4001 OMITTED
TO BUSY LIGHT WHEN BUSY LEGHT OPTION
5 USED.

50 DISABLE_| ADAFTER BOaRD

"LEGEND
7 VOLTAGE OR WAVEFORM TEST
@ENpoinT SEE ScHEMATIC DIAGRAM
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COMPONENT SI0E © BD-EEFS- 2T564-0
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A channe! alement plugs info Gonmmec-
tor Fl, F2, F3 F4, Each channel aie-
man! contains the oscillalor and airect
frequency modalator. Oalpdt Fraguen-
cy is three times crystal frequency,

A low on one of the four frequency
select lines erabios the channel ele-

ment

Fransmit audio amplifier  pre-
emphasises audio af § dBipclave and
fimits prak deviation by symmefrically
clipping the output wavelorm,
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XMTR CHANMEL ELEMENTS
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REDI jgpq CRESR
Lol il

TRANSMIT AUCLO

Aative spiatter fiter affenuates audio
abave 3 kHZ @l move than 15 dBoctave.
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NOTET
WOTE T
FEI0E
BiRFF
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CRI0 5 4
743
201
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= ™™ 5w 3.5v
TE 8W 9.5

VAINZ with Q1002 provides  had

dation and Sets 95 Vol
VRTOOT with Q1007 provides cer
ml’::rga shut down of the 85 V
requlatar.
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VREDD2
M9642 et
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SELOLA

].1 ar

Wiren the radio (s keyed (here iz a BV
difference between PTT HIGH and T
LOW which turns on Q1008, Q1003 wnd
004, tums Q1 off, and aclivates ke
antenna  switch. On “PL" or “DRL"
ragips SECONDARY PTT is held ow
during the revarse burst or Kol
code Hima,

PTT LOM (5~

I glono? J_cmq ERLODZ
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mavoe FTT SWHITCH

I'T1?||‘$Iiéj
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0 AN E f:lnur
.05

7D XALT
HETER FIM 8

0
R1ODOG PHE)
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T1.8K i
TH INHIBIT
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fRy=ec prr [R50 v

Gloo3
MIEEC

Cprional  Timve-Our-Timer  mits  tha
length of trensmizsions, 50 seconds
after PTT Is lnitlated, TOT inhibits
XMIT 8.5 V switch QIO and sounds
an operator alert tone n e mobile
spedaker,

LOW LEVEL by Q90 in prolection circulf, This sets
AMEL the drive level lo the power ampiifier
and thus the power ailpul of the radin,
ATII NOTET o
Gro3 1| mome? AL
;:ggvvngﬁhf LrDs C2E7 L
* Y I‘;r- V3FF | NOTE 7 L i
[ - ci2k _L Crde L7LE
e ria < 4. 15 "1
T
o 10 XHIT
~ HETER b
£raa
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LT
—
TRANSMITTER R

METERING SOCKET

IHLN 40124 TIME-QUT TIMER (OPTIOMAL?

062

5 i
lak =

g b—— 4 FROM ENCITER

FIRST DOUBLER
8
5 . FHOR EXCITER
LOM LEVEL AHPL
t TOR VIEW OF
5 —-FROA EXCITER OUTPUT TRiASRITTER
P &t FADM L90| METERING SOOKET
| dioog

" 4 FROM P4 1E2)

|8 f————@rrr Lo

!

Hmg!

42 =

M= E§HIC H] ALURIO

II:]PII
|
- — |
GEV b--= REG 9.5 REQ

‘ﬁt-rmmx ouTl TONE XHIT S

TN~ =

Y USCILLATOR
PTT 9 f:{/

B2 ane SWITCHE T

S T_Qgﬂ Ll:?+1-l:l
ne + H““'?Il?w I.uu
1 =

SEC PTT lpw tums off Q4 alfowing C2
to charge. After approximalely 60
seconds, CF reaches &6 V frng Qf
which bagine oscillating at a nominal
00 Mr rare. QF applies this tone o
the receive audie amplifier and Q2
clamps Q104 base fo 8.5 W infibiting
transmigsion,

MIETI |

INH SWITCH
FEG 8.

TRIPLER

T

UHF MITREK RADIO
TRANSMITTER SECTION

REC RF Td AEGC PRESEL OR

m "I CFTIDNAL RF FRE AMPLIFIER
F

+-{H} 5EC PTT

REG
0w

TE IMH

*1o piend sase

| ALERT TOME TO

BE AR CRAZST

FA DRIVE

REGULATOR

Bk

VOLTAGE YOTES

vellages use 33 uH chaka in serles with meter input.
2,/ Vindicates ac voltage lewals at points indicatad.

3. Supply voltage during receive mode is 13,8V,
Supply voltage durisig transmit mode is 13,6 V.

| 'WENEHOTTTIE. 88 Migasured,

DC voitages measured wilh 20k-ahmivall multimeter
referenced to B— \When measuring transmitber

Vallage keys:
ﬁ E:cmalwﬂ'ﬂf’w“'“mh“
TX  Fadio koyey
AX  Radio not keyed

Wavelorms in transmit audie amplifier circail taken

with a 1.0 ¥ 1lgg Hz sl ignal lbedd i
O e r sinawave slgnal app Al

ﬂmﬁ Indicates points a1 which AC woltages or

FOWER AMPLIFIER

Zanl - 2= TO GNTLMNNS
il
H -

migimuam drivia fo thie power ampliffar,

EEP3-25257-B

L ¥ = Theory of Operation Data
AP = Maintenanca Data
—p— = Primary Signal Flow
L~ B-{Main Board Ref)
s = Chassis Pef.

(NOTE 21
FA OUT —pe——e—————— HARMON L
P Witk
EXCITER FILTER |—|:|—4—1E5'--——ﬂ5655v
R FROM Q003 NEGATIVE
TO FA OUTPUT —_
TRANS]STOR !?:::;:Q
LR ANTENMA £
T Pt Rana T it
e F02130W) bt 1 =
THlas-02 W0 R0y coalsl TEZY _ o cuir METERT
220 ivin ORG Fili 8
iran Tt
% ROOM TEMR
L i PRDA helat)eize
CONTROL VOLTAGE €1 veL  CEEE | CRADL IR el
S l[‘iﬁ'lﬂl s [E:L dr"mg ..."”c e -
am T
A ghort Across netting points dizables kit cand I
POWER CONTROL the exciter and PA because LG0T /s in- |t s i
REG 0.5 Ribited (wie AQTE). Also TX SW 9.5 V /s .“"* BN
, 1
CONTROL - e, i snabled fvia CRWOI which fums on
T RCVAR MTH 4 and & XMTR channe el CLIRRENT TERFERATURE
AMPLIFIER  across painfs fa ment. e e E40 irnse
armm reCeiver t}
nattimg function. T SENSING p
AMPLIFIER i
e EEELD Q002 sanses and Mainiains & conslant
f RN 4 current lo e power amplitter final
ok LR COW stages. ATS01 senses PA lemperalure
Ea an -:a'usa;-i:r:af amﬂ;ﬁr stage ;g;
rent o RS ve.a g
Tm ! temparature fo maintain the PA in a
L sale opevaling condition,
4RADT
f 1o 23K
GHTES - Lk
e "'"T;u? TatTwoe | 150 ) NOTES:
DRIVE FE LS GO THTTWOE
eair | LIMIT ] Gaot il 1. Unless otherwise indicated:
<08l i MOE52 Ruesistor valups are in ohms;, Capacitor values are in
Foid Loang i) micralarads,
O, 13 wF
ek ’l‘gf 2. Only the protection clrcull portlon ol the power
RO0G sets operating power of the amglifier Is shown on this diagram. See the applicable
radip. A5 BN is incressed, CRWE s —_— saparate power amplifier schematic diagram for the
> Farward biased which reduces control compilete cifcuit,
valtage wnlil the rated power i& reach- RADE )
U ad. ’ i 3. Points shown as @), (@), efe. are connected to the
1. Q963 and Q904 act &5 4 voltage oy infereonnest board lor distribution 1o other points in
""'gmﬂm 1o control the voltage o the the radio, Ses receiver schematic diagram lor (he ac-
iplar (Q704) and the first stage (] - tual connections.
amiplitiar in the FA. ROTY selz the maximum voltage level 2EC PTT LEGEND:
on 0804 collecior and thereby Nmits 4, CTSH is plated on sirouit board,

G, JUS01-JUB05 installed as required fo bus 2 or maore
channel salect lines to a single channal slemant when
those channals use the same lranamil frequancy.

6, Fragquancy calculation:

o C

& = APARen . Whare i = cryatal frequancy and

e = carser fragquency

7. Frequency range senaitive part. indicated valua s for
450-512 MHz. Sea pars list for the
403420 MHz part valuas.

G8P81039E21-B
(Sheet 2 of 5)
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TRANSMITTER SECTION




LEGEND

L = 403-020 M
HzZ REFEREMCE  MOTOROLA

UHF MITREK RADIO Lt SYMBOL PART NO. BESCRIPTION

PO HLEA001 & UHF Main Board, Recaiver Saction (403420 MHZ)

RECEIVER SECT[ DH BDARD DETA” ) PO HLE4M24 UHF Main Board Racelver Section (450-512 MHz) PL-B035-C diode: {see note)
REFERENCE  MOTOROLA pothd sofoasin ootk
SYMBOL PART NO. DESCRIPTION b e gormankim
. CR102 A8-BaB16ADY haot cariar
Pﬂl‘ts |ISt capaciior, Haed: +5%;500V; CR4D1 48-EIRGAHD silicon
= ST unl;ﬁa “;'q;a{a':,r,“ stated CHA0 thru 406 48-BIES4HMM silicon
: 1uF &1 QY CRB0S thru 612 48-BA254H0 i
HLM401BA Intercannact Board PL-BO30-C c2 23-BABESFO1 10 UF +100-10%; 26V = : mlm recaptacie;
AEFERENCE _ MOTOROLA ca 23 BASIRG04 15UF = 20%; JV J1001 B-BITABGOT female; 12 cootact
SYMBOL PART NO. DESCRIPTION el Lo JIORE: & T MY, '
BI0BT, :
eapacitor, fixad: coz 2:-52151-;?2 ﬁ.ﬂ?ﬁ&“ﬁm“ L1-BH o
ci,2 2383210419 SO0 UF + 100-10%; 20V 102 21-82372C10 05 uF +30%; 25V L. B e e
Ga FAH2TAIRIS AT uF = 10%;25Y C104 2184493026 22 pF = 5%; 200 L1HI$L DA e LR
11 thew 29 F1-B4BTAMDY ATOpF + 20%; 25V {leed thru) o8 1 B006TALE 15 pF £ 5 L0 ;ﬁ'mmmggl :ijtzurniiarrita}
by ol tuerns
. CiDE -AE04RE2 EpF +5% L102 i 5 adad
dioda: (sae note) cioB X1-84536G02 4.7 uF + 0% 20V L103 g:g;;;gaﬂnl apirgiet o
CR1 48-B2535G19 silican C109 21.82187TB44 001 uF; 100V mz S L
CR2 AB-BIESAHO silicon c110 82372010 05 :' :;:m%'?.&'ﬁl' e Er MM1 g
CR3 1-BOTDOTS4 silicon Cii1 21-84T15FI 1n|}|:;pF 1 i e 2‘.Bm5miﬂﬁz i b
CRd ABEZ4EEHIE  silicon c1i2 PIEI0REIR 0047 uF. 100V Lo ey e,
C113, 114 2182372010 05 UF = 20%: 35V tte i s S
conneclor, rcoptacle: s 21-E3IBA0GH 01 F-ﬂ?ﬂlﬁ' = L1o9 gty e
i St tRE sebt e b e nid uF i L:?g 24-BZA35G25 choke: 1.5 uH
ﬁn Q-B0B0RN2 female; i conlact C1I7H 21-B0069A21 10 plp-' l|:111 g:.mmuﬂ:g; cr;?;r e
980130803 i 25 - : el
pmabe; 25 contact gml_ 21-A2133G43 15pF + 5% 112 24-B3961801 2-1/2 tuins
colt criaL e I (el Loy Sacee:
Soren T e 4 L 24-B2549051 choke; 10 uH
A BI86 Eugr 3:-&21:333 g.z'd pF 1203 24-B2549052 choke; 12 uH
by i -E!: .61 pl ; L2204 24-B4419003 33102 turns; coded GARN
st 2:-3553?344 0ot :F. 1V Lend 24-84419003 33112 turns; coded GRN
rasistor, liwed: C121L frﬂazenla.ra g'g I:||= i e S v
Az E- 124055 18k + 10%; 14w ciz2 218218744 dcl:p Fr 100y L a-mumiaam1
At E124C3) 220 = 10%; 114 W G133 i s L et o
e e £ia mmzmggd ag:;:: g;.ésm v LA 24-82723H05 choke: 041 uH
42-B0088A01 CLIP, option E:i;h ﬁlﬁﬂgél ;::JID-'Ft 25 pF 26-80161804 i it
note:  For optimum performance, dicdes, fransistors, and integrated circuils must CrasL 21-83406076 I9pF ::ﬂ 28-B0181803 ma::E ;:umaﬂ
be ordered by Molorola part numbsers. G126, 127 21-B3596E36 1 uF ¢ BO-20%% Pt 2B-BOOSTADN :Ti-ef:,cﬁﬁ?i:ft
g-:ig 5;,*3;.';33'&'.3; Jau?‘:;r;fg:: o pedS thru 608 26-B00SEAD1 male: 4 cantasi
HLMN4110A Busy Light Adapler Board PLEX23-0 G130 21-Ba43841 100 pF = 10%; 200V
(1 transistor: (sa8 nol
REFERENCE  MOTOROLA 3131 21-82372C10 D5 uF +20%; 35V 3 thru 3 A5-BA9EAT PHP, type rE:m "
SYMBOL g BECERETIoN E::% :Lﬂgﬁtd gg; uF = 10%; 100V 4 AB-BEOEAZ HPN; Lypa M3842
capacitor, fioed: G134 2100861443 .EI'I uIIJ*F ERAE 5h - 1 bl ol
C480 23-B4BEEF 1 WuF C135H I1BIATIAZY  10pF 315 ety :5::1*333 i
choke: g;ﬂa;L g::EM?zc!:T:l 1&‘}; 0% 25 el JB-BBEMH& NN typs Hggqg
L4860 049 uH G203 21-834060487 4 i Gpt 8 . i ke
i 21:334[)&}56 23 :; : g: CH0F A8 134674 NPN: 1ypa M54
resisior, Fosd: + 5% 104 W; G205, 206 21-BXITICAD .05 uF _1- 0% 26 0408 ﬁmﬁ!é ”:”FW :g;:
. o 1oaanT gr;l:u otharwise stated CHB 21-B3A06068 2TpF =5% K
Ak 6124456 E G210 glzgamg: g; a'l; : g: e Imhm: b Bl
A462 B-124A49 1k cHa 21-82450807 I:l.ag pF + 5% R B-124C59 ur;laan i i
A463 B 124861 3.3k C214 21-A0168ASS 57 pF 5% 200V f2 6124091 ga:
RaBd B-124A85 4.7k G215 218017 1461 80 pF; 200 Y A3 B124AR2 1.5k; +5
R4BS E-124R09 1 G216 21-82372C10 05 uF £ 5% 25Y B-124AB5 bt
R4BE B124AT1 BN C218 21-82187B44 001 UF; 100V 2 B0 erliaiad
Eg; B-124A68 5.1k Cz19 234518602 4.7 uF + 20%: 30V E: &:24.&.;1? ;1:3: + B0y
. e G onEmE S 5 e
RATD B-124 ABE 8.1k [k} 21-BI171AB1 mgr : 0% 350V ﬂg &:gﬁﬁ :m
RAT1 B-124A025 100 g‘g 21-B2450804 0.3 pF A1 G- 124083 2Tk
dinde: (see note) G2 g:lgw ?g:‘f :g: 4 apred -
CRMSOthru  4BBIGSAHOZ silicon c230 21.82I72C10 05 uF +20%; 25V ol 6124090 oo
CR462 S 21-835896E36 A1 uF o+ B0-40%; 250 Y Hid 8-124 085 4.7k
S G nmems L
Q460 48-BE9642 HPN; lypa MOGA2 CE4 21-80169A55 .5? pF :LE".-"n' 200V g}g g:idﬂﬁ !1}% 5
Qi1 A48-BE9E42 PHP; 1ype MDEAD cz7 #1-83596E38 04T UF; 100V R104 B-124G77 15k i
Q462 4H-BE9E42 PN typa MaE42 (ot 2182372010 04 UF +20%; 25 RD5 B 1 24A24 91 +5%
Q483 A8-8E9643 PHP; type MOR43 czia B-BABITLOZ A3 uF +5%; 250V R106 B-124A45 BA0 + 5%
gﬂg B-BaBITLI0 0022 uF; 630 '-' R107 6-124 857 2% £ 5%
ik B-BABITLAT 0.1 uF + 10%; 100V AR08 6125433 220 + 5%; 12w
c g.marm AT uF = 10%; B30V A1 124481 29k + 5%
c::g z;ﬂ;;g}: ,;igu pF : R115 6-124A61 3.3k = 5%
cA17 22.BARIAG02 o 20%: 204 i e
S 4.7 uF fBO'-‘a.ﬂD_\l' A116L B-124A38 A0 = 5% 114 W
413 23@45351%1 10 uF + 100-10%; 25.¥ AT 135433 220 + 5% 12W
G 584537128 018 uF; 250V A B 12449 1k + 5%
g:m A-B483TLIT 022 uF; 250V A2 124478 16K 2 5%
21 B-84637L02 DX uF + 5% 250V R G-12apRT A0k + 5%
Caz2 23-BABESFD 10 uF + 100-10%; 26V R4 B-124A37 33 £ 5%
423 B-84837L32 DDA uF; 630V A205 B-124 AL 22 + 5%
Gazs GO  DTuF a0V e BAMABS I asek
: 01 uF; RXT B-124A83 2k = 5%
68PE1039E2]-B CA26 B4EITLIE 0047 uF; B30V RZOR B124445 GET) = 5%
(Sheet 3 of 5) G427, 428 23-8453BG04 15 uF +20%; 20V RI0G B-124A83 27k £ 5%
610.81 CGI Caa1 EIBAB65F0 10uF + 100-10%; 26 RZ10 6124068 Bk +5%
C432 F1A4885F06 230 uF 4 150-10%; 25V R B 124483 27k + 5%
g-t?.a, A4 B-BABITLIZ 0.1 uF, 100Y R212 B-124A47 B20 & 5%
cm. 436, 437 F1-BIEAEE1D 220 pF + 20% A212 8124481 33K = 5%
440 B-BAB3TLAT 22 uF; 260V A214 6-124A83 ITH = 5%
C441, 450 23-BABESFO 10 uF + 100-10%; 25V RIS B-124A69 B8k = 5%
C451 21-BIGBEE 10 220 pF = 20%; 500V ARG B-124A47 B20 & 5%

Gt 21-B2187844 001+ 10%; 100V




HLE#032A RF Preamplifier PL-B351-A

REFERENCE MOTOROLA

REFERENCE  MOTOROLA

SYMBOL PART NO. DESCRIFTION
Az17 6-124A61 33k £ 8%
Az218 E- 1244879 1Bk = 5%
Az B-124A56 2k 5%
RAz22 6124095 [k
R223 E-124AB3 2k = 5%
AZ24 E-124C65 4.Th
RAZ30 B124C49 1k
Az E-124A70 7.5k = 5%
Azaz 6124821 B8 = 5%
RZ3A G124C13 n
RZ34 B-124B08 220k = 5%
A4 E-124A04 Tk = 5%
R402 B124A09 BBk = 5%
A403 B-124845 6B0 = 6%
L0 E-124A84 30k = 5%
R40% B 124AB1 2 = 5%
A4DE B-124A73 10k = 5%
RA407 B-124A49 Th 5%
R408 61244587 2,2k +5%
R4 6-124C88 4Tk
Ra10 6124057 2.2k
R411 B-124AT3 10k = 5%
Ra12 6124472 8.k 5%
R413 6-124A7TH 18k = 5%
R4 124029 150
RA415 E-124C73 10k
RA416 G-124A73 10k + 5%
R416 8124497 100K = 5%
R418 8-124C73 10k
Ra20, 421 G- 124867 5.6k + 5%
R422 B-124440 430 & 5%
R423 6-124A08 22 + 5%
Ra24 6-124A03 12 + 5%
R425 6124845 680 + 5%
R426, 427 6-124D55 2.7
R428 6124482 24k + 5%
R429 124468 6.2k + 5%
R430 B-124A71 8.2k 5%
R431 6-124C85 A3k
Rd40 §-124C49 1k
Rdd2 B-124C93 BBk
RS0 6-124C73 10k
[ZEER B-124887 5.8k + 5%
Rd52 6124081 A3k
Ra53 6124802 1506 = 5%
R454 E-124C67 5.8k
thermistor:
ATa01 E-B3600%08 20k = 10%; & 25°C
integrated circult: (see note)
U201 51-B432047H type M20TE
U401, 402 51-84621KB0 bty M2160
403 51-84821K7TE type M2176
crystal-
Y201 AB-BAIDEHO0S coupled Aesonator; 10.7 MHz
R irs AR BAIGEKOT coupled Resonator; 10.7 MHz
Y20 4B-BAIBEKOZ coupled Resonator; 10.7 MHz
Y205 AB-BA3BEH 0T coupled Resonator; 10.7 MHz
non-referenced itams
26-84250B01 CAN, shield, for L1071
26-B4588A02 CAN, codl, far L102
26-80196A01 CAN. codl, for L104
26-80196A01 CAN, coil, for L106
2680121401 CAM, shield, lor L10B
26-80121A01 CAN, shield, for L201
268012140 CAN, shield, for L303
28-802T0AN CAN, ool for L204, L206
26-80121A01 CAN_ shield, tor L20T
26-80203A01 CAN, coll, for L208
T5-05295801 INSULATOR; crystal (4 used)
26-80210A01 SHIELD, IF
265-80033A01 SHIELD, detector

note: For optimum performance, diodes, transisiors, and integrated clrouits must
be ardeded by Motarola part numbar,

SYMBOL PART HO. DESCRIPTION
capacitor, lixed; + 10%; 500 V:
unless oiharwise alaled

ci 2-BETTEIE 30 pF = 5%
cI -AMTTRIT SpF 5%
-3 21-B30EREM 002 uF; 12V
C4 21-B30GRE0 0.02 uF; 12V
c5 21-B2B7TB18 30 pF +5%
Ch 21-BI06REM 0.02uF; 12V
cr 21-BB 1603 33pF =0.25pF
ca 21-B61218 1000 pF
ca 21851219 1000 pF
ci0 21-BE5440 180 pF = 3%
dinda: (see note)
cA1 A8-84616A01 ot canier
choke:
L1 24-B2T2IHIS 33nH
L2 24-B2TZIH04 0.28uH
L3 24-B2723H04 0.28uH
L4 24-82723H04 0.2 uH
iransistor (see note)
+1} 48855870 HPN; type M3ETO
reslstor, loed; = 10%; 178 W:
unless otharwise stated
A1 6185451 1.5k
o BiE0es 190
R4 - 1B5BAT 100 TO FOWER COMT WOLTAGE
A5 £-1B5660 150 Cooli LR R o2
machanical paris
3 MBIEC06E SCHEW, tapping (B3.5 x 1.27 x 8}
3-10806A02 SCREW, machine (M3.5x 0.6 x 5)
4. TES0 WASHER. lock
53172 EYELET (2 used)
15-B0092401 COVER, preamp
30-B0351A01 COAXIAL, cable
A7-132562 HEAT SHRINK 1/8" (4 used)
42-B0000B01 GLIP, housing
42-B00018B01 CLIP, cover
42-B0002E01 GLIP, ground
A2E192A01 GLIP, cable
43-B0190A02 STAMDOFF
15-80133801 COAX, cover presalecior
15-B008T B HOUSING, feed thru
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parts llSt REFEREMCE MOTOROLA :
D SYMBOL PART NO. DESCRIPTION I
L = 403420 MHz resistor, lixed: = 5%:; 114 W;
H = 450512 WHz unless olferwise slated
HLE4D21 Powwer Amplifiar (UHF 50W; 403430 MHz)HLEM22A Power Amplifier %; E.?,:T‘:;nm ?:Qw il
(LHF DO, 450512 MHz) REO3 B-124440 430
HLE4DA3A Transistor Kit (UHF PA 50W) RA04 &124449 1k
HLNA0824 Capaciior Kit (UHF PA 53 W, 403-420 MHz) RA0E &134093 200+ 10%
HLN40OTA Capaciior Kit [UHF PA 50 W; 450512 MHz)) PL-5986-C RETD, B11 &125C09 12 = 10%: V2N
AEFERENCE  MOTOROLA RB12 6124018 56 = 10%
SYMBOL PART NO. DESCRIPTION RB13 B-124A22 ] TEMM
capaciior, lixed: pF = 10%; 500 V: mH LRiC n“;t:;gd“
unbess atherwlse stated RESEL 124861 4T
CBOD 20-BA5TOB10 wariable 1.5-18.8 RRES, BRAH 125011 37 = 10%: ZW
CHO1 21-83596E13 008 uF; 1000V ; ! ;
cang 21 BI40E0ED a0+ 5,'1& RBAJ, BA4L B-125C08 Z2ohms = 10%; 12W
CHN3 21-B4366F 14 20 = 5% Eeipeabiaat Lol i Lo Sl
CA0AH 2180165436 16 + 5% FAGE, BETL B-124C08 22 ahm = 10%
CAnAL 21-83596E10 220 = 20%
EhErmistor:
Goos.  2iasmera 5 ssu IO 6eM00Ks 100K @35°C
CADE 21-83406069 30 5% machanlical pars E
caoy ZHB4A5IRG04 15uF = 20%; 20V 298001 4401 CLIP, soax
CADAH 21-80160438 16 = 5% a0-AI7HMCO1 COAXIAL cabls
CBEL, il pA R THO1STAL SUPPORT, PA transistor
% glﬁﬁzﬁ ﬁ: ;fj;“ B T-HO0THA BRACKET, thermistar, 2 used
cart 2140210422 BROUF + 150-10%; 25V V4B0TTADT  INSULATOR. PA compariment
Ca12H E1-B4266F04 0 £ 5% ERTE SCREW, tapgping: (B35 % 1.27 = B 7 used
CaRL 21-84366F09 25 +5% 310905401 SCAEW, rmachine [M3 x0.5 x 6); 6 usad
CH13H 20-84579810 variabla: 1.5-18.8 A-A0038A01 WASHER, stud
g:ﬁ.ﬁ 21-83406053 g-:; f;gpF e skt o
3 3 2E-E02114A01 COVER, PA ®ETH
31 ;“'; glﬁﬁgg‘: ;ot -Z;EF 558400604 HAMDLE, cover
CAI15L 21-B4I8EFOT a5 :5% note:  For oplimum performance, diedes, trangistors, and integrated circuits muost
CHIBH 21-H466F04 30 + 5% be orderad by Molorola parl numbers
CH18L 21-84386F0B 40 & 5%
Ca1TH 21-84366F04 30 = 5%
CEITL 21-846EFOT a5 + 5% HLN401 7A UHF-Fead-theu Plata (PL} PL-5969-B
CaA18H 21-84366F04 30 !:5:.& REFERENCE MOTOROLA
catan Prasimeror 38 s oo SMSCE PARTNO. S
3 capacitor, llxed:
gg" Elﬁﬁﬁ.ﬁ .ﬁi’;‘.‘; CBBY thry BBE  21.-82812H03 1000 pF + 100-0%;: 500 -
CA21H 21-84366F0T 35 = 5% machanlcal pans
iy S s DT B4.80005A01  PLATE, fond-thru
CazIH et 310904402 SCAEW, maching (M3 x 0,6 % 6 3 used
CHZAL 21-843BEF 11 10 5%
Ca25 21-BABTAH2E 56
CH26, 827 21-B3406 D6 30 = 5%
CHZAH 21-E3408 065 5.0 = 25 pF
CaHZEL 21-B3406073 T8 £ 5pF
Caxn 21-EISBHE1] 007 uF; 1000V
Ca331 21-B3586E13 00 uwF
CH34 ihru B3 21-H3596E13 001 uF; 1000 W
CB40. 841 21-83596E13 001 wF; 1000V
CH42 21-83406069 30 = 5%
CH43 21-82372009 0. uF +80-20%; 25V
CHABH 21-B4M66F 10 20 + 5%
CB45L 21-84386F08 25 = 5%
CHat 21-B4366F 18 6+ 5%
CRaTH 21-B3596E13 001 wF; 1000 Y
CRATL Aol uaad
Chag not used
CESOH 21-R0189438 16 £ 5%
CESOL 21-83406072 12 + 5pF
CEA 2VE2AT2C0O9 0.1 uF + B0-20%; 26
CBAT, B4 21-82372C09 0.1 uF + BO-20%; 25V
CHES B-BF05G 3 0.1 uF; 500
[T il ugad
CE 21-B406060 30 5%
a2 21E23T2C10 05 £ 0% 25V
diode: (see note)
CREI 4B-B2468H 13 silican
Coo1, 8 AB-B24G6H 13 sillcan
coll:
LB 24-B1ABAE0AE 5-1/2 turna; codad oranga
Lan2 2480041 ADE 5114 turns
LBOAH 24-BIABAGDE A4-172 turns, codad whila
LEO3L 24-838B84G07 2-112 turns; codad graen
LB 24-83961807 2 turmns; aoded yellow
LE12 thru B16  24-B0038A02 112 turns; (lesritay
LEB1TH Jurmpar
LA1TL 24-A0038401 12 turmn; {Ferrite)
LBIH T8-84069801 corg (fearita)
LA3oL ot ugad
LBG3, BG4 24.A3084G04 7112 turns; codad yellow
LB, BET 24-83884 504 7-112 turns; codad yallow
Lam 24-82835G23 AAuH
transistor (Ree nola)
QB AG-BEBEET NPM; bypa MSEET (HLE4D41A)
QBd2 4884411005 NPM; bype M 1105 (HLEAD43A)
QBeda 48-84411008 MPM; typa MI0E (HLE4043A)

0804, BOS A8-844110L07 MPM; bypa M1I0T (HLE404TA)
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. Frequency ra

All parts may be removed from the tlop of the board,

Unlesz otherwise spocified:
Resistor values are in ghms.
Capacitor values ase In picolarads.

Indicates microstrip transmission line. Number
tands for characteristic impedance Z0.

Capacitors G831, CB338, CB40, CB42 are connected
batween circuit board ground and chassis ground.

L&22-5 are plated on board.

Six fead-thru capacitors C881-6 and one harmonic Tilter
are located below the circuit board and must be access-
ad from the bottom of the radio.

is for
MHz

e sensitive part. Indicated value
450-512 MHz . See parts list for 403-420
part values.

. When soldering to or near the crimped metal capacitors

{used in the harmonic filter, and PA board) care must be
used to ensure that solder flux does not contact the
d:amﬁc; if contact occurs, the capacitor must be re-
placed.

. Q301 may be removed from the transistor support

bracket without removing the bracket from the PA
board.
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PRIMARY SIGNAL FLOW
CHASSIS REF.
A- (PA REF.)

MITREK POWER AMPLIFIER

UHF 50 WATTS
MODELS HLE1011A (403-420 MHz)
HLE1012A (450-512 MHz)

FUNCTION

Increases power output of radio to 50 watts, Contains
circuitry to sense temperature and current of final
amplifier for application to power control and protec-
tion circuit in radio.

68P81039E27-C
6-10-81 GGI

50 WATT POWER AMPLIFIER/30WATT POWER AMPLIFIER



ER PL[F]ER J e HLE 401 [403-420MHZ} AND HLE 40124  (450-512MHZ) 30W POWER AMPLIFIER pﬂﬂs "st HBSF*E::‘;HEE Mr?n'nc:'“:o.u A
MITREK POWER AM viome
Cumpenr SN C3 0 E12E HE l - L S =
T s e P R ::mmi rasistor, fixed: + 5%; 14 W:
LEY] R0 1F-E0047 A07 03 wWw
UHF 30 WATT i HLE4D1 14 Power Amplitier (UHF; 30 W; 403-820 MHz) P02 00 308 AR L
HLE4( 24 Powar Amplifier (UHF: 30 W, 450-512 MHz) Ra06 £-124033 220 £ 10%
MODELS HLE1001A (403-420 MHz) - HLE4012A Powsr Ampilr (UNE; 30, 4 N Shus =
450-512 MH RTHO! K HLMAGE1A Capaciior Kit (UHF, PA; 400-420 MHz) As0s G-125A39 200, 12W
HLEI1002A (450-5 7) renrERATURE JBRMES | €ARD EEB | HLMA008A Capacitor Kit (UHF, PA: 450-512 MHzZ) PLS0E0-C . s 1%
T inon F.A. FIRST FIMAL REFERENCE ~ MOTOROLA RET B124B61 a7
e P <A : e SYMBOL PART NO. DESCRIFTION RE12 6124022 7%
A28 % STAGE AL AEELIEIER can RE14H 6125011 7w
L L . v o mg ; - . st . PRams o= TRBEZ 70 wEiT capacitor, fixed: pF £ 10%; 500 V; g
ol > i. ' l I Ay J_ #0 gm B *ueter 8 unlass ollverwise stated gl;h &125"‘-"‘1’ :";
1 s + + 1 cam coaz CHOOH 20-84570810 variabie 15188 2408 §
caan il S e i o Tiaur T T esuF CADOL 1984774603 variable; 210 RBISL not used
Sk canz2 2183406055 18 pF +5% ABTEH not uaed
La1g CaaH ot usad AB1EL B 124038 360
= CROOL 21.82406DB6 27 5% A
CEOSH 21-B4366F 16 15 + 5% L}
caot ot CHOSL 21-B43B8F 14 20 + Bt ATE0 GEIGHOKDS 10k @ TG
i Lant WH ::ﬁmlf'ﬁ -2'5:" ';‘1“39'3 v mechanical parts
£, cal? LAld 29-3001 4401 CLIP, coax
coas FiL CHOaL 21-B43BEF 11 0+ 8% :
m;m*ﬂb—iﬁl E—— A e e 7 7 Ca0 21 L4TEAF0 B0 & 5% A0-83794C01 COAXIAL, cable
Loan ] NOTE cazi T-B0157A01 SUPPOAT, PA; ransistor
FUNCTION | . . Al o T HARMIMEE Ca11H 21-84366F09 25 + 5%
Lo Far an i TFILTER (MITE 51 Ca1IL 31 BATREFA ) + 54 7-80078A01 BRACKET, tharmistar
it : Pk “FN T ' D803  =Rcaei scas: 00 AN caiz 2183406D80 30 = 5% 4210217426 STRAP, cable
Increases power output of radio to 30 watts. Contains ; 40 41 5 -~ J_cm l:m o7 T T A T, caia TIB4RIBG4 1S UF +I0%: 20V s e lm_w;’;;m““;mx T
circuitry to sense temperature and current of final caoe Ean WOTE 4 é%‘mr I T HOTE 7 gg::r = D ;ﬂ:ﬁ iz 210905401 SCREW, machine (M3.0 « 0.5 « 8 4 used
B s . RF [N FROH—B r ? i Cal - A2-BO0B4A01 GASKET, stud devl
amplifier for application to power control and protec- MCTR FILTER " i MIBST | .0 i o o . e 2680211A01  COVER, PA -
tion circuit in radi PR AR N 47 it SSE4300B04  HANDLE, cover
100 carcuilt in radio. TET T LE0E CEB1TH 21-BAIGEFOD 25 + 5% o
hate 7 \b""“" r CBITL 21-B4366F 14 20 +5% note: For optimum perlormance, dindas, transisions, and intagrated circuits muost
CRIEH 21-E3406055 18 5% b ordared by Motorola part numbers.
P - L CAUTION CHIBL 21-E1408087 43 + 5%
o o "‘:-.."I';“ + WHEN NOUNTIRG TRARSETORE CH19H 21-B4366F 04 30 + 5%
ey I M) WOT CVERTIGHTEN { BETORD Ca1oL 2184 36F08 A = 5%
- BT MCH POURDEOH DANAGE
S e ! e g2 amm ok oAU o Pt s
U Ca2iH 21-B466F D4 0 =5% AEFERENCE  MOTOROLA
cazi 21-84386F 08 40 = 5% SYMBOL PART MO, DESCRIPTION
cazaH 21.84386F04 30 = 5% presere g e
i e S CAEYhUEAE  21BIE1ZHOI 1000 pF 4+ 100-0%; 500V
CBZAL 21-B2372C10 05 uF +20%; 25V ) machanionl paris
N — e = == CE24 23-BASZAGDY 15uF = 20%; 20V E Bd-BOODSAD PLATE, feed-thr
a NOTES: f, G840 thy CER3 and CHS5. are connacted: beiween DEFI-25087-8 s e AL SRS DRCREN, M (WS £ 10 7 0% v
chassis and circuitl board ground. 2183 :
1. All parts may ba removed from tap of the board. g e SiRked A2 IR SRR 2R Y
. ok : 7. Frequency range sensitive part. Indicated value is for G0 21-82372C08 01 uF + BO-20%; 25V
LEGEMND: 2 Unéess uﬂ-lyarwiaf spacmia-d-. |ma;at::j values are in ohms 450512 MHz See parts list for 403-420 MHz Ca 1-BIRIEE 1D D uF; 1000
| and capacitor values are in picolarads. part values. Caa2 2182372000 0.1 uF + B0-20%:; 26
——= PRIMARY SIGNAL FLOW e e 833 2183506613 001 uF; 1000V
a 3. 20 Indicates microstrip transmission line. Numbar 8. When soldering to or near the crimped metal capacitors CHIH 21682355838 A7 £ 26pF
s = CHASSIS REF. E7Z3stands for characteristic impedance ZQ. {used in the harmonic filter and PA board) care must be g i o
o used to ensure that solder flux does not contact the : ¥
& = AIPAREF) 4. L801, La04, LBO7, and LBOB are plated on board. dielectric; if contact occurs, the capacitor must be ca 2182372008 0.1uF +80-20%; 25V
replaced. CHA0H 21-AM0E0ES 30 + 5%
5 Six feed-thru capacitors and one harmonic filter are g?‘- g:m:g %: :ﬁ- _}ﬁ:
located below the circuit board and must be accessed 9. 0801 may be removed from the transistor support CBAZH 21-B1406089 3 + 5
from the botiom of the radia. bracket without removing the bracket from the PA CBazL et Ui
board. CB43-845 21-BISGRE 13 001 uF; 1000V
CH46H 21-83506E13 D01 UF; 1000V
CRABL nol used
CH4T-B50 21-83596E13 D01 uF; 1000 Y
Ca51H nok used
casiL 21-83896E13 001 uF; 1000
Ca52 853 21-83595E13 A uF; 1000 Y
Ca54 ot used
CassH not usad
CHSSL 21-83596E13 AN wF; 1000 W
Cag 21-B3406065 a0 + 5%
Cho2 21-BETICI0 05 = 20%; 25V
diode: (see note)
CRB0, AR-E2AB6H13 silicon
CRE01,908 AB-BE2466H 13 silicon
call:
S Lanz 24-82B84G01 3012 turns (code PINK)
il ﬁsé#.gns. B06, 24-80036A02 12 turn: ferritn
a1t 24-8354TGOG T-12 lrns [code YELLOW)
LB, 814 24-83384G08 5112 burns [code ORAMGE)
LB} 24-A2035G23 A3uH
transistor: [see note)
iy GH01 AR-BEGAET NPN; typa MIBET, (HLEADa14)
e e 0402 4B-B4411L06 HPHN; type M1106 (HLE40414)
. = Cand 4B-B44110L07 HPN; M1107 (HLE40414,
BUFEIISE Bl -3 P waguic s cass RS CoMBIEER SR "B EERE: A0 S L '
610.81 GGI i sinroe S rransisToR L kel o OL-EEPS - 28239
T %M;MMM_MI_. BASE DETAIL: TOEL, WMACA2Z HOTE &
TH | FLEAOEATIS0-5E M) | @ ".5- TEMEPERATURE SEWSE T0 B8 VI0 GHRAMOTE &
;] Ed4,VIA CHAY NOTE &
EBE Q8
Ga02 a0l
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SHOWN FROM SOLDER SIDE

parts list

HLN&020A Tone "Private-Lina” Encoder Decoder Board PL-E029-C
REFEREMCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
capacitor, fixed:
G thu 12 21-83506E10 220 pF + 20%:; 500V
c1a 21-B2167TB44 003 uF = 10%; 100V
C14,15.18 21-BI5BEE3E 0047 uF = 10%; 100V
car B-83813H38 (006 uF = 10%; 100V
C18 23-B4B65F01 10uF « 100-10%; 32V
C18, 20 B-B4B3TL3Y 4T uF = 10%:; 250V
o 21-B2428B28 002 uF = 10%; 200V
21-BX3T2009 0.1 uF + B0-20%:, 25V
c23 23-B4665F01 10 uF + 100-10%; 25V
C25 thru 28 B-84637L22 0.22uF = 10%; 100V
c2a 23-84665F04 1uF +150-10%; 50V
Can 23-B4538G01 TuF +20%; 35V
cH 23-B453BG22 B.EUF =10%.20Y
CA2thru 3436  23-B4665F01 1DUF + 100-10%; 25 ¥
Ca5 23-B4538G01 TuF +20%; 20V
Car 23-B453RG04 15uF = 20%.; 20V
Caa B-B483TL3T O uF +5%; 100V
Cag B-8463TL36 082 uF = 5%; 100V
C40 253-BABESFO 10 uF + 100-10%. 25V
C411hru 44 21-BIS96E10 00022 uF = 20%; 500V
C46 21-A2ATIC09 0.1 uF +80-20%; 25V
Ca7 23-BABESFDT 10 uF + 100-10%; 25V
C4B 21-BISGE0 00022 uF + 20%; 500V
C48 B-84837L22 0.22uF =10%:; 100V
C50 21-B21B7B44 001 uF =10%:; 100V
G5 21-BISHEE0 220 pF + 20%; 500V
52 21-B44BIR41 100 pF = 10%,:, NT50
diode: (see note]
CR1,2,3 4B-BAESAHDT gllicon
CR4 AB-E21TEAD germanium
CHE 4E-BIA54HOT gilicon
GAT 4B-BIGSAHON diode silicon
conneciar, receplache:
a2 S-80132A01 JUT & JUZ each consist of four 380132401
parts
connector, plug:
P3 26-81B1B02 male: 8 contact

COMFOMCNT SI0E BO=DEFS-26146-4
SOLDE® SIDE BD=DEFPS- 261 45-0
DL=DEPS=2EL44-8

TRANSETOR BASE
DETAILS
1BOT TOM §

L]
oyl g C
E

ALL 5
otuers B
L1t tlo

#-MOUNTED OW SOLDER SIDE
OF BO&AD

REFERENCE MOTOROLA REFEREMCE MOTOROLA
5YMBOL PART NO. DESCRIPTION SYMBOL PART NO., DESCRIPTION
tranaision (se8 nole) R36 6124057 2.2k
o1, 2 48134674 NPHN; type M54 A3T, 38 6-124CH9 4Tk
Odthru @ 48 BE9642 MNPH; type MOS42 R3S 6-124A88 ATk -= 5% 1MW
Qg 43-BEA568 MPH; type MOGGE R4 6-124C93 Bk
a0 48-BEIEAZ NPHN; type MOGA2 A4l 6-124C97 100k
a1 48-B69487 PHP; type MOSET Ra2 B-124ATE 16k = 6%
a1z A8-BEDEA3 PNP; type M3643 R4l 6124499 120k +5%
a3, 14 48.BEIEAZ NPH; type MOE42 Add G- 124480 20k + 8%
R45 B-124A8908 120k = 5%
resistor, lixed + 10%; 1MW R4B 6124002 150k
unless otharyise slated RA4T 6-124C98 120k
A1 B-124A37 330 A48 B-124C73 10k
A2 B-124444 B20 = 5% R4 B 124450 120K = 5%
[2k] 5124043 B0 RS0 B-124A83 BEk + 5%
R4 B-124C4T E20 RS1 6124033 GEk
RS B-124 458 2.7k =5% R53 E-10621C79 Thk + 1% 1AW
A& B 124049 Tk R4 6124002 150
R? B-124C53 1.5% R55 #124A449 1k
0] 6124480 Ik 5% RSE B-124C33 220
A9 E-124CHET 2.3% R57, B8 610621081 10K = 1% 1AW
A0 B-1240C61 3.3% A58 B-124A81 3.3k 2 5%
A1 B-124A53 15k £5%; 14w R&0 510821018 8.7k = 1% 1EW
A2 E-124A81 22k + 5% A& B-124CT3 L[]
A13 B 124R61 33k = 8%
R4 BE-124081 33k + 5% integrated circull: (see note)
A15 B-124A65 4.7 +5% 1 S51-BATERAFTE type MBATE
A6 81240585 1.8k uz S51-B4621KTE type M21T8
AT 6-124AT1 8.2k + 5% :
Ra G124 A65 ATk & 5% voltage regulaiorn
R20 B-124 485 33k = 5% 14W VRS 48-B2258C36 rener (ype 81
R21 124G 8.2k '
R22 B124A71 8.2k + 5% [REEARSS LR
R23 thru 26 B-124CT3 10K 0904802 SCAREW, machine (M3.5 x 0.8 « 8) 3 used
R27T 6-124CHS 33K 310904845 SCREW, machine (M3.5 ¥ 0.6 x 13) 3 used
(L] B-124A87 5.6k +5% 4-B0149401 WASHER, captivative; 4 used
R29 B-124A73 10k = 5% 114W T-RO0EIA0Y BRACKET, reed hald-down
R0 G124ATT 155 = 8% 29-10271415 TERMINAL, pin: 2 used
R32 B-124A81 22 = 5% 46-801 T4AD1 STUD
R33 6-10621C79 TEK = 1%; 1BW T5-801TAA01 COMPRESSION PAD; 2 used
R34 §124CE1 2% " 3
a8 124083 a7 note:  for optimum perlormance, diodes, transistors, and integrated clroulls must

be ordened by Molorola pant numbars,
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TONE DETECTORIOSCILLATOR

FAecaive: Functions as tone decodaer,
V&2 "Vibrasponder™ rasonani  reed
acts as narrow-bandpass fillar, If reso-
nant reed passes lona, pin 13 outputs
A SELATE W,

Tranamit: Functions

a5  tone

U2 and C39 constiifute a Gyrator or

stmulated  induciitance, Thiz  clreuwit
rasonales with C30 to form a high O
series resonan! Gl wiich m;

4 nofch Hiter af 180 Hz fo remove the

PL fones from;
beafore the spmakyer,

e  received  audic

TONE “PRIVATE-LINE”
ENCODER/DECODER

B osclllator. Positiva de at pin 16 from e MODEL HLN4020A
0. VYRR [ encoder switch causes U1 to operata
'-’@W B ki 8 a5 osclllator with V51 “Vibraspander” PHASE £ _.._’J,—|$:"’E"ﬁ'-
- T % W00 al sonant red in feadback path, e SHIFTER HUL T IPLE PL1
W2 Rr4Z R43 Ba4 R 3, P OUTPUT
5 — S {E * i M5 4
'n i LER J_.m J_ 2ex mames | . Sl pe AMPLIFIER
RA§ RA7 cid c2n 13 Rap EEEEVDC - REG
ilsurc 2o ]‘.m? L0ar I.uui L20m I M54 i e s asic BEY 1k ggvic
g - Toe  [RE3E i o2 3w i B0 2
 FEE TH 2.8%00 | SR TH 4,500 2.2 L ayRe
| R 2.89OC . L pat eGR4t L] - "N EAR (PO CEY
:!1:3: FazK BBV papi bl vl L
% £1% s . /U’L
L'“ e Yo 10 cae dut |2 A A L i IR
T C2E ! o 2ies mssw;: 1§
10 . L TONe
18K LEES A3y T WG +_u == 3 | reur
- Apply shor across  those — a5 '
e e points o disable code out- HM3642 406 UF
#x 4, pvne U put to sel transmitter fra-= cnz
= L Iti- T¥ 0,63 vV0E
el 3 — 44— YRES “ﬁ'ﬁy' i":‘”’ umlhglmdt A 0, & 3v00 fpaes FUNCTID’N’
ple PL systems 1o in '[ :
. me K
 diivee i S| e e i
+ 2|peen B em | i Encodes and decodes sub-audible ‘“Private-Line
- 2T i
l - 358 | PRIHARY S il tones, Encoder modules transmitter and delays
2 (ol I | & 1 . . -
IETT ‘ "'[_[‘f } bRy I.ﬂmr b T l - LA | transmitter turn-off 150 ms to allow transmission of
E S B34 = O ot e Ll EHABLE Normal encoder aupul date 3 vis RS- turn-off reverse tone burst. Decoder detects received
2EOPF Bax T YIE. SECOMDART RI4-C27, When meverse burst gate % % = X S H
. 5D WAVEFDRN [TH) ! |—f ! 1 2 S turs on OF phass shiled signsl s tone and unhquel{_hch receiver when proper tone 1s
VDR ASILOLR Ri Car 3 i Fa LO4T summed with this signal fo provide a received
ST VAN w L 1 = = q composite signal shiffed a mominal !
Ris % Lw = 240 dagreas.
r== 27K v
When SEC PTT line goes high faf end | |y v | e ,;3:; "‘_'!‘;_G E;"
fl’rnm;g;rmr after transmizsion), Q4 i[f i AGC GATE = L #F nF
s on VS2, i i < 5| FEED
. — e T - x PRIHARY
¥ o i 1 B e KMIT ENABLE s
iy Ig;:ﬁ : SWITCH i
REC 1 ; i e Tx a.avoc| war e pene e gvec
FROA U1~ - VD
ENABLE T T S (L mx oo e 03 e i) oo T ket ondod mkder €4 : P L
CAERE RS o puts 2 B DETECTOR
SWITCH Wiz e e L | MaB4R Gwmmvﬁl e — £i2 SWITEH
B10  TE OwvDG | | kick to Y31 #imary via CR1-C37 to s 1,5k Br 2E0PT
T LG [ zzorr L start read vibreting. . i P
Bk = ﬁ-ﬁ? | o nO Buvoe T1R0R ! oLl
Pt HIE ENCODES N aaniTe d.avec DET 5.EVDC RES MI4&T
= 10 EMABLE = 1 30 gy 3, 2v0C b—““'ﬁ—@ REB U SOIELCH
CH L] - {1413 - - o Wia 2 B ISABLE
18 Q13 samples ovipu! of encoder and p SWITCH L ag 5 —
-3 Sonirols an fo read VST primary fo F20PF 16 RE | W 8, AL
= maintain 3 Constant oulput. during G L A e ooar e b b ot e 1 e
il e turns off fend of fransmissior C31 oy 1 & | MO WOC RS U2 e
T et a2 holds 12 on for 150 masc to keep LT (o BT t
Rl M MI643 fycone  @nd O3 in encode mode whie e B BET 8.4vDC 4 I
} EHABLE  Fevarse buvst is being sent, e
can A4 [ 16| EHABLE oECooE |13 Y
| fi * — ——— 5 auTRuT When comect PL lone f2 defeched, SUT used for "OR " squelch
| 0,27 el '.‘ squang wave af U513 is dedected by JU2 used for "AND" squelch
| i h Q10 which turns on G117, Outeul switch Gew Note 2.
| 6.8 oY REVERSE _ 5.8Y pulls up either SQUELCH DISABLE
3 (OA sgeefclh ™) or AUDID MUTE (CAND
SECONDARY o T BURST MY 1 O e ('0R squx
PTT SWITCH py.  FATE fess e rofe— et —
yraz S50 RIS 15K
T 0.avic FR3K Fa.ln TH 4. 35¥00 NOTES:
T 0.BvDC HE 9. VDD Rx DWOC Tai ANOC 2 1. Unless ctharwisa spacified:
o . mE .i‘mr. RE 6.0 V00 1 4 _Fiﬁ HTl ].ENDC T pvoc "x 112V REGULATOR Reslistor valises ana in ohms,
i —_ " i T - o == :: g“:Em:‘ n!-_f'_n_l__'\"F‘!-‘.__n:v:R:.c BURST Capaciios valuas arg in microlarads.
RLS cLo AL EMALE :
SEC PTT lina &ifempis to go high at end k. MBE42 | RN l0.3vDC 1.7k | zaoee 0B [ i i Bl Exos Z For basy light radios, JUT musl be in and JUZ out,
of transmasion but OF lums on pulling sE 19568 M9642 R¥ E.EYDC ANINOR sausicn salaction s then: deterrmined By
gRE:i- E.EG Frfﬁ{m again wia CAY. Forwar - R 0,200 1 1 MaE 420__ L e — Sl o —#RED. B.E¥ D = Theary of Operation Dats U140 on Busy Light Adaptér Boand.
0 ia%s on inhitvts QF during this —
= Mainterance Dala
[ EECPiT Line s aniawed to 0 manc e SAEE -G8 turn on whan QF goas di remor. .
boni g r PTT DELAY :: B;:Iamg vla;l:ﬂ&gn#;m Jn& ﬂ: VOLTAGE NOTES —p— = Dpcode Mode Sigral Flow
—oiL 2 i and pulls L Ty A P
1.3K RECEIVE AUDIO CIRCLUET CR4. 150 maec later Q12 ums off 1 I::;I;:arnhlqub:‘; Eiawrad with 11 magahm multirmetar e Stal
J_ FILTER FoRd e removing CH-08 anable, OF turns off refaranced 5 Crih Moo Siiira
deag ZRS7 PRSI S8 vl G P, . 2. Voitags haye
Iln o 1.8¥DC AP == - — — DET Carrier and PL tone detectied
b — 1 s v 5 WD Mo PL tone datectad
4] UeE 1.! — Tx Radio keyed y
A5 A 59 S SEVDD o7 li RX Radio not keya CEPS=26105=0
. s on when SEC PTT line goss 4
Lok TR |3.gvDc nTK fow hurting on @12 €7 tums off when RB. Resrss burst (150 meac after TX)
i "'_“‘:::._, LE ﬁnrgnagr;;gs o A 3. @11 Collecior voltage measured with micraphane on-
13 . ’ el aned MOMITOR awitch in PL pasition
Tu5K
X _1 l.avpc L st~ | TES
" clll' “2‘ -‘-r -
T T g A R 68P81039E22-B
REQ 1 THPr
4 bR r L 6-10-81 GGl

TOMNE "PRIVATE-LINE” ENCODER—DECODER/"DIGITAL PRIVATE—LINE"” ENCODER-DECODER



TRANSMIT — U1 continvously
C17 and R14 hald UT-1 high for aporos- genevates 23-bif code word at U1-5 as

“DIGITAL PRIVATE- LINE”’ imately 100 ms atter power s appiiec. RECEIVE — Uf Secodas receive gudio

DER PO R PTT DELAY — —_— data from U1-1T and provides high out-
ENCODER/DECO o s put at UI-7 if correct DPL code /s pre.
A ] st B sent. Also provides tum-off code at
MODEL HLN4011A ' L > U1-5 as long as U1-9 iz low,
L ] AT 1
B2V C J4
T*E"_‘EEBT,'ET , | cooe pLus <] Code plug determines code
SWITCH —_— SOKHZ 2 word that is generated and RO P
A = CLOCK 'I:I; z decoded ’
e + PTT DELAY i . .
' S At C19, AL ang Ay ide e R s ' =
L N ! -
' P e e, Q8 holds SEC PTT line low £ ma i i ael (MULTILE PL)
RN — léy timing. e 80) e et it 3 disable output 1o se ENCODER e
i ! - or 180 ms delay. T transmitter frequency . LOW-PASS TURM CFF SO0
car L - BUDEFE 8, v ] N FILTER [ud =2 Low)
ZROPF VD RS | B2y L] T ¥
s2vRy L ¥ i 12 VF-F
* LA R 15 —
L s » Hewm B & =t || |1 yseg aNLY B+ 4
ok Tor Hm— = [P ans B
Mggdﬁ [k A DERT K i fad i a4 23] 22| 24| 20| 1m) @] 07| 16| 48] 43 — : a2 MaE43 gt
FUNCTION ! Pt ¥1 controls Q5 frequency feedback - e - Mogd2 . ¥
) [:} L B path from Ui-4 via C14 and Y1, . sl i R RiT oo o ravpep
Encodes and decodes **Digital Private-Line”" codes. En- Q9 poills Uks. hi e e | 0K & HOTE 4 sex T T I e
. p putis ULG high fo place N el a-{osc out 4 e skcnt H T.om CODE WORD
coder modulates transmitter and delays transmitter :ransn;;t mr;daﬁ& EJJJ'rraa}leﬁfff Q9 ﬂt;m:g Lcim m | rox Il i M gl Inm (13 HIBH)
o urn-ofl codg  Hme, allowing (] T o A il s m— TURN OFF DODE
turn-off 150 ms to alllnw transmission of turn-off che. refurn to receive mode and send turn- Tt 20PF ENGODER { DECODER gf [_’ (Ui~ 9 Low) E = an in v
Decoder detects received tone and unsquelches receiver off code. = . ] e Lo N 3 [cooEcut
when proper code is received. (T N & 1= e el
9058 1% aut,
1.36VP-F Ui 15 A CMOS DEVICE K ™ CODE WORD f VO R Jd
MHHZ DEV) | e 6,20 OBSERVE CMESTITS:ES-\‘LING !{v I I | ok quRr o g:fp%w D:: " = Iz
= i 2 — a R 3 e p = 0c
: a.?ﬁ-PM U2 provides squaring of inpul data, o ‘g._a*” I-H FREC o e e Mag42 <] Q11 is on during PTT switching C22 in-
- INPUT > "l': ' R to active fiiter circuit to shift -3 dB
0.8y FILTER By o A sav gl paint of filter response fo about 85 Hz.
1 BUFFER it E g 71 prrausmiE = When Q11 tums off (end of message)
fa a3 i EAMPLELE: o ‘ &Y ] [ n fitter response -3 dB point returns to
Fizon MEE43 4 Rl ESMOC 2 o voe &bout 140 Hz to facilitate transmission
DETECTED | & f;ﬁ o ) = o SRS 2.1 DATA B4 ey e AR LA of ROkt cade,
AUDIO o SE2W J_ e 2 10K 10
]
g;u .32_-. T w2 3 = TP Lo
RE 2 DATA T
- g a LA K CONMTIORER
- “T
b 0 i
18K T AT El ‘ SENSITIVITY
T T TIMING L i B
4 [E T WA Va N E ¥ = 5.0 WDC GATE
ya= = o8s L TIMING CAP Ei QUTPUT SWITCH
& CHARGE/ DISCHARDE mygfﬂﬁ_ DEOE MO BE Bk JUS used for "OR" squelch
ERGITINT .I'G‘.SIJE'C‘ “3"' k] DEFDCDET = ] ¥
s ERROA :;_F i o — 2 ark 2l SVt bt vUTUteLIan AOD. | Soualih
REGULATOR 5 F 1L & i TET ] r 43 WITE 3 T
L i b u; P FHINT KO
& iy } I o e, ovocro S e PP el e -
i o8y = ‘ | S | USC tums on when valid code is - 24 aTK i L e oy 2 |saueLcH
it L Itl - . i ERROR VOLTAGE WAVEFORM @ | T decoded, decreasing curent fo U2 | o7 510 220 l OISABLE
24 g 10%0oC Ii I 7
Ton ) o g CURRENT SOURCE Whisk incraasing decocing senaifvicy o I Bow | M3642 M3643
E | o T AR b L L. Q L 4 <"y When comect DPL code 15 decoded, be————— ™o | 4 | supio
! . = &5 ga?g turng on pulling up SQUELCH MUTE
; ; BLE (“or" sgquelchl or AUDIO
oRe ¥ 1 :
& L IFJ. C16 delays U3C turn-off for 1 second fo NOTES: MUTE - and® souctont oUoul 1o oo
a-| = = maintain increased sensitivity during -
[k = oL e falas _— squelch receiver audio,
L) ® i : 1. Unless otherwise specified:
cra X E"éii ffﬁ‘m Resistor wvalues are in  ohms, EEPS-2E&220-0
VOLTAGE NOT capacitor values are in microfarads.
OTES PF = 10F L
LA o | - e Ll
" %, : -y 2. Transistors U3A-E in the constant
1 current source are part of a single
= ¥ 1. DC voltages measured with 11 megohm multimater integrated clrcult. Pin 16 of U3 is
referenced fo B—. grounded. LEGEND:
2. Voltage keys A JU1 and  JU2  determine code <} - THEORY OF OPERATION DATA
TX Radio ksyed polarity. JU1 |5 used in UHF and
AX Radio rot keyed YHF applications (low side injec- AP = MAINTENANCE DATA
TG Turn-off code interval (180 ms after completicn of tion). JU2 is used in low band ap-
TX plications (high side injaction). —#— = RECEIVE SIGNAL FLOW
DET Correct DPL code detected
MWD  Correci DPL coda not detected === = THANSMIT SIGMNAL FLOW
4. JU3 Is removed In multiple DPL
3 Q10 collector mgaga measurad with microphone on- applications.
hook and MONITOR switch in DPL enable position.
68P81039E23-B 5. For busy light radios, JU4 must be
610-81 GGI 4. Wavelorms measured with an on-channel f input in and JUS out, AND/OR squelch
signal of 1000 u¥ modulated with 1000 Hz at selection is then determined by
+4.25 kHz deviation and a digitally coded squelch JU4ED on Busy Light Adapter Board
signal at 750 Hz deviation {lotal deviation +5kHz). (see raceiver schematic).
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parts list
HLN40114 “Digital Private-Line"” EncoderiDecodar Boand PL-60S0-B
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

capacitors, fixed: uF, + 5%, 50V;
unbess otherwise stated

€1 21-BI50BE3E 01 +80-40%; 280V

c2 23-527B3IRI6 39 =10%; 10V

c3 -BISPEEDS 01+ BO-40%; 250V

C4 23-BASIAG(Y 15 = 20%: 20V

c5 B-BZ905G39 03

CH B-E3813H23 i)

c7 21-B3508E36 01 + B0-40%:; 280

CB H-83813H18 003g

cH 23-B4T62H03 10 = 10%; 20V

ci0 23-B2TE3B48 £8; 38V

C11,12 2182187644 007 £ 10%:; 100V

ci1a 21-8006T AGS 100 pF; 200 v

c14 21-80067A40 20 pF; 500V

C15 21-83596E38 04T £ 10%; 100V

(o3 [0 23-B4TEIHOT 4.7 +20%; 10V

c18 4-82096.16 AuF £ 10%; 250 Y

c18 23-BAS3AG22 88 =10%; 20V

C20 B-83813H14 a3

c21 B-83813H24 L]

ca B-BJE713H26 0058

cx B-83813H27 £0033; 100 v

C24 21-B3506EI6 0+ BO-A0%; 250V

c25 21-E8TE4 001 £ 10%,; 28Y

23-B2TEIBIE 3} 2 10%:; 10V

Car.m 20 21-HAB06E 10 220 pF + 20%; 500 v

cap B-BA4DAD0R DOGE = 10%:; 400V

ca 23-84536G02 4T uF £20%; 20V
diode: (see nota)

CA1 AB-A3E54H02 siligon

CRZ3 AB-B4816401 ailican, hot-carrier

CR4 AB-BIA54H silicon

GRS AB-E217TEAD germanium

CREthru®, 12 4B-BIBS4HOT sitican
connecion, I'“lﬂl.llht

J1 B-E2OT1HD temale, 12-contact
connector, plug:

P 2B-BE1802 male, B-contact

IOY+#S0080+%8

a8
L=
L]
& as
-
o iie @
ﬁfl " ﬁ Rz N
&8 ——s
B ke -
10 R4 i
o
RIE
2RI TRANSISTOR
BASE DETAILS
{BOTTOM VIEW )
. o
ClSs
by & .ﬁ ) 9
..y G
R13 o5 E
LB
o &
ALL
‘ ﬁ OTHERS E
-5 #*-MOUNTED ON SOLDER
SIDE OF BOARD
COMPONENT SIDE BD-DEPS-26100-A
SOLDER SIDE « BD-DEPS-2R008-A
OL-DEFS-26098-A
REFERENCE MOTOROILA REFERENCE MOTOROLA
SYMBOL PART NID. DESCRIPTION SYMBOL PART NO. DESCRIFTION
transistor: (see note) R3S B-124A79 18k
an A-BEDG4E HPH; type MOE48 RI6 B-124009 120k + 10%
a2 A8-BE06A2 NPM; bype MBE42 R37 B-124008 Bk = 10%
Q3,4 A8-86964:3 PHP; typa MB643 R38 B-124 489 47k
as 48-BEOGSET FET, type MBB5I ] 6124075 126 + 10%
Q6 48 BESEIA PHF; lype M3643 R40 B-124A73 10k
ar AB-BESEGA] NPN; type M3642 R41 B-124A49 1%
QB A8-BESISES NPM; type M35E68 R42, 43 6124089 4Tk + 10%
Q8,10 4B-BESHEA] PHP type M3643 Rdd 6124008 2T0K = 10%; 114'W
Q11,12 4B-BEE0642 NPN; type M3642 R4S 6-124A83 Bk
13 AB-FEEDG43 PHP: type M3643 Rai 8124849 1k
R48 6-124C33 220 chms = 10%
resiston, lixed: = 5%; 114 W;
unlass otharwise slaled integrated circull: (see note)
R1 8124483 ui 51-84267AB2 type METEZ
R2 6124409 120K uz 51-84320855 type LMSESCN
R3. 4.5 610621064 552K 1% 1BW ua 51-84320A79 Py CAFIGAE
RE 6124455 1.8k a7 5182147602 resision netwark
RT.B B124AT3 10k
Ag 6-124C50 27k + 10% voltage regulator: (see note)
R0 6-124A73 10k VA0 AB-BIGSGEQT Zener, 6.2V
A1 6-124A83 2Tk VR 4E-E22B6C11 Zenar, 10V
R12 6124808 270k
R13 B-124ATT 15k crystal, resonator:
R4 6124497 100 Y1 48-82003K01 50 kHz
R15 &-124804 160E machanical
R16 6124814 AT0% -
AT 6124457 Bk 14-B61186 INSULATOR, transisior
18 B {24400 82k 3-10804A02 SCREW, maching: M35 066
20,1 21 £-124A07 100K I 10804815 SCRAEW, machine: M35 x 0.6 x 13; Jused
R227 6124075 12k < 10% 4-B01454017 WASHER, captive; 4 used
A231 BADIATT 15k 20-1027T1415 TERMINAL, pin; 2 used
A224 B-124A433 220 ohms note: For optimum parformance, dicdes, transistors, and integrated clrculls must
AR5 8-124432 220 ohme be ordered by Motorola par numbers
FR26 B-124A73 10K
FR2T 6124489 4Tk
A28 B 10621 D60 B25k = 1% 1@ W
R29 B-124B14 AT 0K
R30 B124C095 B2k = 10%
R31 E-124C08 1206 = 10%
A3z B 124005 B2k + 0%
R33 E-124C49 1k & 10%
R34 E-124883 68k
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“DIGITAL PRIVATE-LINE”’
TWO-CODE ADAPTER

APPLICATION —

MODEL TLN5730A

Plugs into code plug recepiacle 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
SYMBOL

MOTOROLA
PART NO.

DESCRIFPTION

PARTS LIST

TLM5TI0A 2-Code Adapter Board

PL=3414-0

CRA50 thru 67

JB50, 851

PH50

QAas0, 851

R#50, H5Z,
B53, 854
R851, 854

48-A3L5AF0L

9-B207 1K 01

4B -869642

H=124A73

h-124A65

DIODE: {SEE NOTE)
gilicon

COMNECTOR, receptacle:
female; 1&-contact

CONNECTOR, plug:
conaiata of: ZA-82070KOI
CONTACT, male; 13 req'd.

TRANSISTOR: (SEE NOTE)
MNPMN; type MI642

RESISTOR, fixed:

Lok £5%; 1/4 W

4. Th 5% 1/4 W

N

N-REFERENCED ITEMS

1Va0TLIBES

3-13BH04

CIRCUIT BOARD AS5Y., incl.
referenced item PRSD

SCREW, machine: 4-40 x 5/16&'S
2 req'd.

iEﬂf&

THEORY INFORMA TION

NOTE: For optimum performance, diodes and transistors must
be ardered h}r Maotorela part number.

6BPE1106EST-B
6-10-81 GGI




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
HMMN4001A uses conventional packaging. Schematic
details are shown on the control head schematic
diagram in this manual.

parts list

HMMNAD08, Microhpne
HMMN 4001 A Microghone PL-6059.0

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
cable, assambly:
P02 1-B4135C01 includes: codl cord
cartridge:
MK S9-H2033002 dynamia
switch:
S318 40-82263G0 dpst {(HMMA0D0A)

of 40-82263G02  dpst (HMNAD01A)
mechankcal parts

124883 SCREW, maching, B-22 % 104" 2 used
3120488 SCREW, machine; 6-32 x 516
132438 SCREW, machine, 632 x 13/16"; 3 used
A-TEHEE LOCKWASHER, #8 xiarmal

A-76ED LOCKWASHER, M6 split; 3 usad
4114201 WASHER, MNat; 3 used

A-A2T0EBM WASHER, backup; 4 used

48270780 WASHER, Tlat (HMNAD00A

1363174803 EMBLEM

15-B2701824 HOUSING, microphone; front
Az-p2hoaso GASKET, microphans
A5-B2E52K01 BAFFLE, microphaome

38-B4559B01 BUTTOM, microphana
42852710 STRAP
AJB2T06E0 SLEEVE, awitch (HMN40004

1582701 B HOUSING, micraphons; rear
33-82599001 NAMEPLATE [HMN4001 A}
Ba-BABEZH 01 TAG, safely

68PB1039E26-B
6-10-81 GG

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
HENAM0A Spaaker PL-BO60-B
REFERENCE MOTOROLA
SY¥YMBOL PART NO, DESCRIPTION
spraker:
L_:S!IH 50-B4561802 dia. 5" PM
machanical parts

3-132434 SCREW, machine; 6-32 x 13167, 4 used
J-B4244C01 SCHEW, trunnion; 2 used
T-BASEAR01 BRAGKET, trunnion

B4 151C02 BEZEL, speakar
15-04581B09 COVER, speakar base
J2-a0185801 GASKET, spaaker

38-84383002 CAP, protective; 3 used
29-82802001 PIM, terminal; 2 used
AT-BHG03031 SLEEVING, coded 31
ATEHGOI032 SLEEVING, coded 32

42-B2018H05 RETAINER, cabla

AZ-BADE1 ADS CLAMP, wirm

3116756 SCREW, tapping: 10:16 x 58"; 3 used
30-B3155H01 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
TLMN4025A 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
MOMNITOR switch on the control head is used for
special functions or when used in conjunction with a
carrier squelch control head.

parts list
HLM40244 Microphona Hang Up Box
HLN4025 A Microphane Hang-Up BoxiW Switch PL-BOE1-B
REFEREMCE MOTOROLA
SYMBOL PART NO, DESCRIPTION
awitch:
5101 40-82159002 spst

or #0-B4 158501 open leat (HLNAODZSA)

201 ADRABI2ANY spst, slide (HLN4025A)
mechanical pars
3138813 SCHEW, tapping; 8:15 % 1/2"; 2 used
329075 SCREW, machine; 266 x 12", 2 used
(HLNAD24A)
4-BA06 LOCKWASHER, A2 internal; 2 used
T-EO2E8A01 BRACKET, switch (HLN40244)
14-80286401 INSULATOR {HLN4024.4)
X2-05719801 BOOT, switch (HLNA024A)
18-84283001 CAP, protactive; 2 used
A2-BABHOT RETAINER, cabie
BA-B02GT AN PLATE, nut {HLN40244)
15-80191A0M HOUSING, hang-ugp baox
A-400136 WASHER, flak; , 196 « 312 x 087"
41-867668 SPRING
29-82602001 PIM, tarminal; 2 used
A7.80143R01 SLEEVING. coded 2430
3r-82803027 SLEEVIMNG, codad 27
2138495 SCAEW. tapping; 286 x» 38 2 used
[HLMNADZ58)
-84 190001 PLATE. mounting (HLMNADZSA)

1584620002 HOUSING, hang-up box (HLN4025A)

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

HEHN400TA Cabla Ignition Switch PL-BOS8-A

REFERENCE  MOTOROLA

SYMBOL PART NO. DESCRIPTION
tuse:
Fain 85-280033 1102 amp; 250V
tusahabder:
Includas;
14-B2882A01 INSULATOR, fuse, bady
14-BFIA3A01 INSULATOR, fuse, cap
41-B2ARSANT SPRING
42-B2aB4A01 CLIP, fusey; 2 used
cable, powar, orange, incledes:
H-10310A62 WIRE, .18 ga. strandad, arange, 66-1/2"
AT-B2600020 SLEEVING, coded #20
23-82602001 PIN TERMINAL
Z-136068 LUG, soldering
Z0-B24456 LUIGE, ring tongua
F3-BEG0ES LUG, ring tongua

HANDSET

The TMMN605"A Handset is used in installations where a
telephone-stye handset is preferred to the mobile
microphone @d speaker. The unit operates in the same
manner as 4 tlephone handset except that it has a PTT
button whichis used to key the radio.

parts list

TMNBISTA HANDIET IPL-GOE4-A

MOTOROLA

CODE PART NO, DESCRIPTION

15BEA054A01 CAP, recaiver {Bes note)

1

2 S8CA4058401 CARTRIDGE, recalvar

a 15CE4058A01 HAMDLE (s nota)

4 524432 SCREW, machine: 4-40 x 104" “Phillips™ flat
nead: 2 reg'd

5 ADCBADBTADT SWITCH, push; includes pushbutton and
dust cover

[ 15884053801 PLATE, switch cover

T 15BB4055A01 CAP, transmilter (See note)

a S9BEIZT2G01 MICROPHONE ELEMENT, telephone;
dynmamic typm

a9 TEEIIS2HO1 BRACKET, cord retaining

10 1DE4519001 CORD ASSEMBLY, includas a “molded-on™
S-contact female connector

12 CONMECTOR, plug: S-contact;
“'mioldad-on”

note: A replagerent handle, plus transmit and receiver caps, can be obtained by
ardering Part Mol SCEB410TAD,

HANDSET HANGUP BOX

The handset hangup boxes are used (1) to automatically
plaoe “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 g 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
TL??SUSA Hangup Cup is supplied with carrier squelch
models.

parts list
Hang-Up Boxes PL-G0GS-A
MOTOROLA
CODE PART MO, DESCRIPTION
1 TCBASBRAOZ BRAGKET, trunnion
2 451724 WASHER, flar: 0,234 x 0.825™ x 048"
3 357302 SCREW, machine: 10-32 x 38" “Phillips"
hex haad
a4 15Ca4520C01 HANG-LIP CUP & SWITCH ASSEMBLY
or 15C84520002  HANG-UP CUP (TL
5 IS1I5507 SCREW, machine: 8-32 x 34" “Phillips" hox
head
] 1WBOTITB42 CABLE ASSEMBLY; includes attached
insertable connector conlacis [TLNAEOTA)
of IVBDTZTEI2  CABLE ASSEMBLY; includes attached
ingertable connector colacts (TLN4G98A)
T A2BEI0TAH0S ANCHOR, cable strain reliel
L 451720 WASHER, flat; 0.156" x 0.378" x 0307
B IVBOT1TEED MOUNTING BASE & SWITCH ASSEMBLY
[TLMASOTA)
of SB0B4514001  MOUNTING BASE (TLM4698A and
TLMN4S05A)
Ll 13BB4E15C01 ESCUTCHEOM (TLN450TA)
of 13BB4516C02 ESCUTCHEODN (TLMAG38A and TLNAS0SA)
== non-coded [tams
42B82018H08 RETAINER, cable [TLN4E38A)
35136756 SCREW, tapping: 20 x SIB™ (TLMAEBAA)
J6BA4383001 CAP, protactive




parts list parts list
HENAD00A, HENAD1BA Controd Cabla (1-Freg.) 17 HCH4D00A thru HCH401 1A Mitrek Control Head PL-B051-C
HEMNA001A, HKN4D1TA Control Cable (4-Freg 17
HEMNAD02ZA, HENAD1BA Control Cable, Negatie Ground (4-Freqg) 22° “EEF‘.-E““SLCE mﬂrﬁl DESCRIPTION J
HEMN4003A, HKN4019A Controd Cable, Positive Ground (4-Freq,) 22' | JUMPER | NOAMALLY]
HENADDAA, HKN4D20A Controd Cable, Negative Grownd (4-Freg.) 10° capacitor, Hxed: Jutoy ™ 5
HKMNADDSA, HKN&0214 Controd Cable, Positive Ground (4-Frag,) 10° Lo 23-B4665F 01 100F, +100-10%; 25 ¥ Jung Mo
HEMN4006A HENL022A Control Cable, Positive Ground [4-Freg.) 17 PL-6062-B coz Z3-BABBEF 04 1uF, + 150-10%:; 50V
REFEREMCE MOTOROLA '
lamp, sub-miniature: Juing 1] I®
SYMBOL PART HO. DESCRIPTION DS104 EE-BIITERD 08A: 14V
fusa: DS105 B5-833TEK0 0BaA; 14y iR
Fa01 65-B6090 T5A 32V D506 ES-A3ATER D [0BA; 14 V {busy light madals only) | JUod our ik
F501 6561682 5432V (HEN4000A- 40064 ) ’g"
connector, receptacie:
connector, plug: Jo G801 20401 fernale, 33-contact | ik
P1 congists of: includes: J102 - male, S-contact JUT06 ouT ,nl
B-801050 GCOMNECTOR, female; 19-contact Jutar ceoT o
15-820 75004 HOUSING, connacior; left half resistor, lined: = 5%: 14'W,; JUi08 N o
15-82075005 HOUSING, connector; right hall unless otherwise stated s | outr
2-T019 MUT, nax: 4-40 x 332" 2 usad A1 18-801 2602 war. 26k includes switch 5101
3138198 SCREW, machine; 440 x 1-1/8"; 2 used A102 18-801 26401 var. 25k
F1XM2T ar R103 B 124C35 21 = 10%
3140041 SCREW, tapping: 6-20 x 3i4"; 2 used F104 6-124C61 3.3k = 10%
411722 WASHER, "C” R105, 106 6-124C73 10k + 10%
4-B008T1 WASHER, lat Ror 8126C19 5B + 10%; 12'W
4-82113D01 WASHER, flat R10B 6-124 861 3.3
1-B0TO1 TSR SCREW and KMNOB, assembly R109 6124807 100k
42-8016B&02 CLIP, strain ralial R110 8124881 ik
A1 6124449 1k
wirn assembly: R1Z B124A81 2w
W multi-conducios cabde consisls of: R113 8- 124490 S1k
30-858513 GCABLE. 13-conducior; 17" used R114 6-124A46 750
[HEMNAD00A, S0184) R115 B-124A51 1.2%
3)-864650 CABLE. 17-conducior; 17" used R118& B-124A5T7 2.2%
(HEMNAD0TA, 40068 40174, A0224) R117. R118 6-124AT3 10k
M-364650 CABLE. 1T-conducior, 22" usad R11% B1244T Bk
[HEMNA002A, 40034, 40184, 40194)
W-BE4E50 CABLE, 17-conducior; 10" used digeda: {see nole)
HEMNAD04A, 40054 40304, &0714) CRI ABBIERSHOZ silicon
w2 1-B0T0IT2R LEAD and FUSE ASSEMBLY fgreen} CR103 4B-BI554H0Z gilicon
includes ret. itern F201 and: CR104 AB-BI654AH01 silicon
ZH-8260200 TEAMINAL, pin CROT AB-BIG54HOT silicon
3782803019 SLEEVING, codead no. 18
IT-132562 TUBING, heat shrink voltage regulator: {See note)
01568968 LG, solder VR102 AB-BI25BC1S Zemef type: 5.1V
20-824456 LLLME, ring tongue
ZI-BE5056 LUG, ring tongue transistor: (see note)
14-B2BA3A01 INSULATOR, fusaholder cap Q1 4B-BEDEA3 PHP; type MB543
14-82882801 INSULATOR, fusehoider body
A2-B2BA4A0 CLIP, fuse; 2 used integrated circull: (see note)
41-B2B85A01 SPRING, luse comprassion uo S1-BABZVKTE typa M21TE
Wwa CABLE: includes ref. items F501 and WS {on
HEN4000A-4006A) and: switch:
14-B2B83801 INSULATOR, fuseholder cap S5 an-off, plo R101
14-B2B82A01 INSULATORA. tusaholder body 5102 40-B01 11401 rotary. &-position (4-freq. models only)
42-B2ERL A0 CLIP, fuse; 2 used 5103 A0-B01 ETADY pushbutton, dpdt
41-B2EASHDT SPRING, fuse compression note:  For optimum performance, diodes, transistors, and integrated circuits must
20-84528B02 LUG, ring longue ) be ordered by Matarola part numbars.
0-B5A553 CABLE, battery: red. 24' (HKN4000A,
4001 A) 3 8 o
oF 30-B5E553 CABLE, battery: red; 27' (HKN40GZA) z g -]
or 30-B5A553 CABLE, battery: red; 13" (HKN40044) 2 . - 3
o 30-B58552 CABLE, battery: bk, 207 (HEMNAD0GA) % = E 2 o -
or 30-B58557 CABLE, battery: bik; 27" (HKNAD0AA) P 2 -: "i 3 2
or 30-B5BE52 CABLE, battery: bik; 13" (HKN4D0SA) 2 ” F & n = il o %
30-812505 CABLE. battery: red; 18° E ] i 3 = H £ 2 g = E
(HKNADTEA, 17A) 3 e u d 2 = - el E i
or 30-B12505 CABLE, battery: red; 24-1/2' [HENAD1HA) __ 2 . E -
of 30-B51875 CABLE, battery bik; 24-1/2" (HEN40194) »
or 30-B12505 CABLE, battery red; 10-1/2" (HEN4D20A) ﬁ
or 30-B51875 CABLE, battery bik; 10-1/2' (HEN40214) K]
or 30-B51B7S CABLE, battery bik. 18° (HEMNADZZA)
Wi GROUND LEAD consisis of:
30-B58552 CABLE, battery: bik; 512
(HEN4D00A, 40014, 40024, 40044)
o 30-851875 CABLE, battery: bik; 5112
(HEN4D184, 401 TA, 401BA, 40204) .
of 30-858553 CABLE, batery: red; 5-1/2° !
(HENAD03A, 40054, 40064) laun
30-812505 CABLE, battery; red; 5-1/2' 1
(HEN4019A, 40214, 40224) el @
29-84528802 LUG, ring tongue
(H K N4000A-S0064) -
Wh Part of W3 lor low power radios: — )
HEN4000A-40064) _‘.
HEN4041A for high power negative ground =7 ;
HENAQLOA for high power positive ground = —— = 3 7 | f
‘ - ™y Sl BT
. mu* I, - 1 4
i 5 = CRIOH# . — .
COMPOMENT SiDE- BO-DEFS-27E02-0

b n SHOWN FROM SOLDER SIDE pine SO e tre0e DSOS

PWE LIGHT T® LIGHT
l}{lF‘I’I‘,‘Iﬂ.U




TOR VOLTAGE (LI1014-3}

| MICROPHONE ____
CONDITION [ ON-HOOK _OFF-HOOK

e MITREK CONTROL HEADS

 JUMPER TABLE
e 2 MODELS HCN4000-11A
Juiod UFPLIES FTT CURRENT
T N CANDSET APPUCATIONS MAY BE = - MITREK RADIO CABLES
OMITTED TO DISABLE SPEAKER 4 E
WITH HANDSET OFF-HOOK
U0 IN HANMDSET APPLICATIONS MAY BE i el st MODELS HKN4000-6A
DMITTED TO DISABLE HAMDEET é%%
R BEEEE s "
Juoa INSTALLED M %é %%% %%%%3% ETAIL A
MUTE PATH TO HANGLIP BOX WHEN L
5103 NOT USED FOR MONITOR —_ == Sriesmmre ey e D rror e ] e syt e _|
(MOTE 2) PRI DETAIL ALTERNATE CDNNEET I ONS FOR F'EIS ITIVE GROUND
JUIOE | OUT  |MOVE CRIOT TO THIS LOCATION FROM . e e L
U0 Y FOR POSITIVE GROUND Lt a8 8
JUIOT | CRIDT  [CRIOT IN FOR NEGATIVE GROUND i | HATES WITH |
Jute N |DELETED FOR POSITIVE GROUND e i LA RLOI cONTROL HEAD
Juiog ouT DOED FOR POSITIVE GROUMND L—n % B o 8 0 0 0 | i e |
e T ALY CHASSIS 23| AU cHASEIS
Ii = _ag| |sunswearT Hat 28| AUX SW BATT HOT
| i 108 S BATT HOT {0FT MOTE 41 | g | 10N W BATT HOT [FT WOTE 4) WS I
POWER G
. LL MATES WiTH rﬂ HATES HITH P1_ FUNCTION
Low o 12| |ELLAEE TBLK-RER] — o hsiaaaiion 12|PTT HI | |5 LETT REF 1BLE-RED) = — it ol /I: PTT LD I
1 IEHITION r e —'lEHIE‘LE .
WM"" |~ lsmiven : ,l I | : BATERY wa Bk}, o] o conos | = Elﬂ};un = | x | T BATTERT W 2 e, ! The control head prﬂwdcs control of the trunk-mounted
LOW i Fant I s RERE O I — NOTE 4 Bl f]? radio from the vehicle passenger compartment. It con-
I ¥
Le @R ., e HITE 4 \ | HOTE 4 I trols frequency selection, volume, and squelch. A PL
: r " ] - -
________ S va|  [BATT paT e S G LW b Fial wa AT UBATTY | | LBATT woT Ay P we Fsn W A (O PR, l MONITOR switch is provided for ‘“‘Private-Line"
COMNTROL HEAD MODEL CHART 1 N - i
it s A mn;g [[:w LA ! s | | lmsrrroty - L 2 W I radios. The radio cable interconnects the control head
TYPE CHAMS. | WEATHER | LigHT| , MOBILE ' Bt l and radio and includes primary power connections.
| MODEL (NOTE 3 (NOTESG) | RESISTANT | (NOT y MICROPHONE | sz : l_.J:prn LIGHT
Honegos | 68 H YEs | Mo | 1 ersem (T, 1 — : 1 ———— | SR — | |orfemase v R D Al l
HON4002A | PLDPL 1 YES NO 1 | ! ikt o = ; |B-ELubMOTESE e SEARE f1-
HCN4003A | PLDPL 4 YES NO ’ { 5 Wi el = i _ = ol [err - ose g ] o YT — | e
HON4004A | PLIDPL 1 NO YES : k. RED, _i | ; MiG HI CBRNY - 3 1 [HLE M | 'ﬂ'h'll‘ PO POSITIVE GROUMD ﬂ'ilh |
e [ e | - s —s| [usso e s [t el 2 e Lo cams ciais
HCH400TA | PLIOPL 4 YES YES : Q—T | 1 = |_ J
HOMAOOBA | C8 1 NG NO ' d oy [ e e e e e e P P e’ g e
HOMNAD00A, c8 4 N NO | S e ol !
HENADI0A | PLIDPL 1 NG NO aanoser || L& mips |1 ! gLy os| (MBS NOTES:
HCN40114 | PLDPL 4 103] NG eec swinl_ | TS5 I
| el 1. Uniass otherwise specitied:
| \NOTE 8 Raesistor valuas are In ohms.
—— Il ST st SR R (PR e _| ! 4 o leewmom comey | : S T et Capacitor valuas are in microfarads. ) VOLTAGE NOTES
GFT"}N&L BUSY LIGHT CIRCUIT e —— | (it ity Frosth i sy 2ie ) et ) 2. 5109 is normally used for PL monitar, However, it may 1. DG voltages measured with 20 K-ohmivolt multimeter
| - | ALy auaK o | | HOTE 8 : be used as a spare switch for special purpose. In this ratarencad 1o B,
o Tasos Lauios T umor i 58 ap| s HE , ! case JUDA s installed to complete audio mute path 2. Sunﬂ suttage durlng recaivs, mads 128V,
| T ImiTas *lw'l'"’ m | S i AR to handup box, @ during tramsmit moda ks 13,6 V.
'E | I i I
LIOIA compares vollage level an pln 3 LK i ik Hup 5w i HAMGLUP BOX | 3 Mic hangup box dsad for PLIDPL radios:
(ouille e Nive) ";:':5‘31; mfm il | | ! 5 SPHA AlOK 1 ! Hangup box shown off-hook. If 5103 is omitted or used
| and anabies L1018 (via CR 101} whanaver FLASHER e , L 3 R T e o g v ElAnouss Fon. 18 1ick
voltage at UN0I-3 axceeds 3.3 volts, [ i e WORILE SRR s hangup box includes a siide switch for
l Al ! - | [eee o e — ; N i i manitar,
Ll
" L>r T P : a1 A%L 4. filrangla s?mqbi;wl:nn wlrmi! aptional, '-'-il'hm :;h'I:Hupn
EM 1oy [(Goirecn) Se¥f 1 — i RUSREH ERYRLY - —— £t 14| SQUELCH amcha tnn:-a i ra::mlnm - uumcrlagr rr:ﬂnalvua mﬂln
X ¥
]| COMPARATOR ‘:ﬂ{"'n'!v ' X X mode with ignition switch off. JU101 must be omitted.
Fikg
b + T - 1 P 5 Components within dotted box on schematic and in-
| ) L1 SR m i : BET AUD (BLK-BRNF | 1= dicated # on circuil board datail are used only on busy
12K crio ..:/ 3 1 Rp el M e o . 11|BeT aunio light moclels.
[ (R FAmLE AF 5 AEEvos ™ L ; :: )
EWRIDE | 4 B 5102 omitted for single frequency confrol heads:; v
24 MBS 1 B WHT, GAY, BLU, and BLK wires amitted in single fre.
| | . ‘Iﬁe (o] 2ee— I LML T2 Lt ve | vouiee quency cablas. —— auoe pa Ao
RIS et T Detall A shows connection differances for positive —fp—  CTATATL AL PO
I L | 25K Sl " TE {BLK-BLLIY . A £ y 15l auo e MUTE ground cables, All other connections ane identical 1o
| me | - 4o SWITCHED AUCIO NUTE ; e e e e those shown for negative ground control cables al Ay Coasss GRousn
1 LE Utme is an estable  multivibrator s | WATE 3 [
Busy light circuit operates only when which drives Q107 at approximal | LR IRRTE: 2 i PAD MICROPHONE | FIrepr—
| microphone Iz an-hook and S s in 3 Hz rate. Q101 Hashes busy light ot § 2| |lmwie g 'ﬂ: HANGUS BOX OR | 8 m-aﬂ;gmn Handsel Hang-Up Box is used JU102
the novmal  (mon-monifor)  posil DSTOE whenevar channal 1§ in uhe and the [T 1 | P/ HAMDSET I and JU103 are ornitled o ¢rovide audio reverting Trom
| | emrhort i Mndlirenk kit | s | el M| At g R S AR
! inhibits U10TA: when S103 is placed in - o “gﬁ."ﬂs NS 14\ i | |4 1 S 18 |sPaRE MONITOR,
:’H;rorﬂmr m#ﬁ“ﬁ.ﬂfk{hm ling is e whian oh “ﬂ'm’ in uge by & - FE | 9. Buay light circuil shown wired for negative ground
| shared channe! user with a differant PL | Ts il prar ayatems; for positive ground systems JUT0B is omit:
| toneicode. HUB NUTE oL e wTE | ted and JU109 is added, CRIOT is moved to location
+ 0 T JUT06 from JUIOT
| | . ] FiL — - *IFL SEL
. ___f: 9| [EESEL tWMT) ﬂ 4 [F2 3EL 10, Whan optional busy light circult s used, hangup box
P S L. S N SN R J 5182 4 [EXDEL_LERY) —_— 8 |F3 se mute lead (g} is connected to pin 30 instead of pin
HOTE & L B '_lTl HRHABOSA SERIES L_'i“ L . GEPRI039E24-B
] b=
CONTROL HEAD HOTE 8 T e ELPE-25851°8 (Sheet 1 of 2)
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MITREK CONTROL HEAD

MECHANICAL PARTS

parts list

GCanirel Head Mechanical Parls List PL-BDEA-C
ITEM PART NO, DESCRIPTION REMARKS
1 T-80101A01 bracket, frunnion
a 3135726 BCTEW for trunnion (two used)
28 A-135TEA washer for frunnion [two used)
3 A0903B62 sorew, maching far housing, rear (two used)
(M35 2 0.6 % 300
1 FIOR0ER5E scraw, machine for housing, front (bwo used)
M15x06x13)
5 3-80117A01 namaplale (decall  “MOMNITOR"
[ E-H0102A01 pushbutton UPLY modbels only
T EB0102402 pushbutton CS madels anly
T 42-10128A22 “O" ring for pushbution
B 4-TEEDG washer, lock for housing sarews (four used)
o 4138200 washer, llal for housing scraws (four used)
n 1380105801 housing, bottom
1 4-F01 49001 washer, captive for housing screws (8ix ugad)
12 Bad-H0112A01 printed circuit board
14 S-E0051801 light sockeat wio busy light option (2 used)
15 EBS-A33TEKM light bult wio busy light option; 2 wsed
wibusy light option; 3 used
18 4210082414 rietaingr, knoky ingtalled by vendor (ihres uaad)
17 J6-BO0N07 A kb, vol, sgl
18 AE-ROGOADT knob, freq.
1% 4210128423 "0 ring T Knoles [ihred used)
20 A2-B0R0aA01 paskal to isolate light [two used)
21 780158401 bBracket, Ireq. switch
22 32-B0103A01 gaskel, housing
23 G1-B0119A01  lons
24 4210113431 rEtanes ring Tor bezal and lans {5ix usad)
25 15-B0108A01 housing, top
26 32-B01ESADY adhesive strip for bezel
ar 15-BB0ADT bazal
28 3380116402 nameplate [overlay) for beeel |1-frog, models)
20 3360118407 nameplate [overiay) for berel |4-Ireq. modals)
20 57703 vl far strain relief brackel (two
usard)
an THRO100AD Bracket, strain reliel
a 4-7555 wagher, Mlal for atrain  relief brackat (two
ugid)
a2 T-RO15RA01 bracket, p.b. switch
33 awitch, pushbution 5103, see alecirical parts Hst
M 32-80105401 gasket, conneotor
a5 CONNBCIOT J101, see edectrical parts st
36 potentiometer,
ratary R102, agl.; see alactrical parts
lis1
ar switch, rotary S0, fresg.; See ebecirical parnts
ligt
3 potentiemater, R {plo S101); see electrical
ratary parts lisl
9 3- 10906804 scraw, machina, flal for housing, front (two  used)
head M35 %06 x 13y
40 4-THEE washar, ook far iraquency swilch bracket
41 21376 it for imquency switch bracket
43 AXEBOT pasket, mic for weaathar rasistan! modals
anly
ngnereferenced items
REFERENCE MOTOROLA
SYMBOL PART NO, DESCRIPTION
31313 SCREW, tapping: 8-15 x 172", 2 used
3136756 SCREW, lapping: 10-16 x S8"; 3 used
A7-80118A01 GROMMET
I8 B49B3002 CAP, protective
42-10113A32 RETAIMER, ring

68PE1039E24-B
(Sheet 2 of 2)

6-10-81 GGI




FIELD CONVERSION OF RADIO CABLES

In some instances, it may be necessary or desirable to
make field conversion of cables to facilitate a particular
installation. Two examples of this would be to install a
new MITREK radio in a positive ground vehicle when
only a negative ground cable was available or to retrofit
a MITREK radio into an existing positive ground
MOCOM=70 installation. In both of these the resulting
cable should be clearly tagged as its wire colors will not
match any existing documentation,

NIGATIVE GROUND

CONYERSION PROCEDURE

Step 1. Unsolder the wires from the following pins at
the connector to the radio set:

NEGATIVE GROUND MITREK CARLE MODIFIED
FOR POSITIVE GROUND INSTALLATION

P
MATES WITH

RADID SET
—

MITREK CABLE
P
MATES WITH
RADIO SET
BLKRED | 1o 1oty mer
1 VEHICLE
-{ | | am‘r:fr /% 17 |&- (GhD)
Fri?.j RED | yg |a+ @arm
TEL {4 |sw B+
BLK -0 I
BLE-0RS | o |py7
AEPS- 26461 -0 P\,[\
POSITIVE GROUND
MOCOM=T70 CABLE

P1

MATES WITH
RADIO SET
=
BLK-RED § 2 |pTT REF
VEMICLE
BATTERY BLK
| ﬁl? B4 HGND]
Faai
A
oy ED 1o | a=
YEL | 4 |swBe
BLE- VIO
[-THTHY e P
I BLE-ORG/| oy |pTT
aunia
SHIELD V\I

AEPS- 264683 -0

Wire Color Pin
Blk-Red 12
Blk, Blk-Vio, Jumper 17
Red 19
Yel 4
Blu, Jumper (i}
Blk-Org 13

Step2. Resolder the wires to the following pins:

Wire Color Pin
Blk-Red 13
Blk, Jumper 19
Red 17
Yel, Blu (3
Blk-Vio, Jumper 4
Blk-Org 12

Step 3. Attach a tag to the cable near the radio connec-
tor documenting the changes thatg have been made,

CONVERSION PROCEDURE

Step 1. Unsolder the wires from the following pins at
the connector to the radio set:

Wire Color Pin
Blk-Red 12
Blk, Blk-Vio, 17
Red 19
Yel 4

*Blu, Audio Shield 6
Blk-Org 13

*Blu lead may be omitted on single frequency models.

Step 2. Resolder the wires to the following pins

Wire Color Pin
Blk-Red 13
Blk 19
Red 17
Yel, Blu* b
Blk-Yio 4
Blk-Org 12
Audio Shield 2

*Blu lead may be omitted on simgle frequency models.

Step 3. Solder a short jumper (insulated #24 or larger
wire) between pin 4 and pin 19,

Step 4. Attach a tag to the cable near the radio connec-
tor documenting the changes ithat have been made.,

BLE-RED

I3 |PTT REF
VWEHICLE
BATTERY

ﬁﬁ-m A+ iGND)

F 5a
e RED | 17 |a- imaTT)

YEL

BLK -¥ID

BiY

f BLK-ORG | 1o |pry

AEPS -26462-0 'V\

POSITIVE GROUND MOCOM=70 CABLE
MODIFIED FOR POSITIVE GROUND MITREK IN-
STALLATION

P

MATES WITH
RADIO SET
BLK-RED ! (5 |eTT REF
VEHICLE
BATTERY
4 1 | I_ﬁm'“ 19 |a+ianD)
Fao
~ RED {47 |a-(BaTT)

YEL | & |swm-

BLE-¥ID

ow/

BLK-ORG | 1o |prT

duckla 15 |SHIELD REF

SHIELD
AEPS - 26464 -0 ”\J\




MITREK
Two-Way FM Radio
403-420 MHz and 450-512 MHz
30/50 Watts

68P81037E75-B




