





MOTOROLA INC. MITREK
Groumunications " TWO-WAY FM RADIO

29.7-50 MHz
60/110 WATTS

SECTION NUMBER
OPERATION ... i e e e e e Inside Cover
Model Chart . .. ..o Pageii
Unified Chassis Chart. . . ... ... i e e e e e e e e e e iii
PA Breakdown and Options Charts. . .. .....ovuuttnt ettt e e e e e e e e Pagev
SPECHICAtIONS . . o .ottt e Page vi
FOrewWord ..o Pages vii, viii
GENERAL SAFETYINFORMATION . .. ...ttt e e i 68P81045E71
INSTALLATION. . ..o e e e e e i 68P81109E32
Installation Considerations. . ..ottt e e (Sheet 1 of 2)
Installation Procedures. . . ... .vvu ittt ittt e e e e e e (Sheet 2 of 2)
THEORY OF OPERATION. . .. ...ttt e e Page 1
General..............c.covuien.. et ettt e e i et e e e Page 1
Meter 4 CirCUit . . ..o ottt e e e Page ]l
Power Control and Protection CirCuit. . .. ....ovtu ittt et e e e e e e e Page2
Bridge Audio CITCUIL. . . . oottt it e e e et e e e e Page 3
MAINTENANC E. . . . oo e e e e e e i Page 3
General. . . Page 3
Radio Set Disassembly ... ....... ...t Page 3
Power Amplifier. . .. .. Page
Ignition Noise and Anti-SKid BraKing . . . . ........ouuttetun e e Page
ALIGNMENT
Test Equipment List and Transmitter AGENMENt . ... ... .ovvttne e, PEPS-26664
Receiver Alignment . .. ... it PEPS-26665
Functional Block DIagram . . ..........uiiunintinet et e e e Page’
INSTRUCTION SECTIONS
Transmitter Section, Time-Out Timer and Interconnect Board
Parts Lists and Circuit Board Details . ............c0ovrvnrnnrnnnnnn.. 68P81039E33 (Sheet 1 of 5)
Transmitter Section SchematicDiagram . ...................cc00uirunron... 68P81039E33 (Sheet 2 of 5)
Receiver Section and Busy Light Adapter Board Circuit Board Details and Parts Lists 68P81039E33 (Sheet 3 of 5)
Receiver Section Schematic Diagram. ... ..........covuuernenr . 68P81039E33 (Sheet 4 of 5)
Radio Set Mechanical Parts. .. ...t 68P81039E33 (Sheet 5 of 5)
Lock Removal Procedure . .......c.oviinineneneeee e e 68P81039E33 (Sheet 5 of 5)
Low Band 60 Watt Power Amplifier, Instruction Section. . ... .......ovvrn . 68P81039E34
Low Band 110 Watt Power Amplifier, Instruction Section . . .. ......oootorn e 68P81041E62
HLN4020A Tone ‘‘Private-Line’’ Encoder-Decoder, Instruction Section. . . ......ooovnrnn.... 68P81039E22
HLN4011A ‘‘Digital Private-Line’’ Encoder-Decoder, Instruction Section .. ................. 68P81039E23
TLN5730A *‘Digital Private-Line”’ Two-Code Adapter, Instruction Section . ................. 68P81106E97
MITREK Accessories, Instruction SECtion . .. ....v.veune e e e oo, 68P81039E26
MITREK Control Head and Cables, Instruction Section . ..............couuuviumnnnnnn.. 68P81039E24
© Motorola, Inc. 1980 fi filtid i
© Motora, nc. | technieol writing resviees CPBLOSESS.0

Printed in U.S.A. 1301 E. Algonquin Road, Schaumburg, il. 60196 6/30/80-PHI




g A
TOROLA 8 (4444 [ L H A e
o
i
MODEL CHART
I
FOR 5
o
"MITREK' MOBILE RA DIO g
8 > dolo|lof |o|o|ojo] [o]efo| ol
< MEREE REEGE d g of e ) I e = T e e
1-4 FRFQUFNCY s 2 o2l |4 JI juw st povt e [ iy ) ) e [ i ) st e
jogs
60 AND 110 WATT RF POWER
29.7 - 50 MHz w u
z]& i = & i n
ofs z w & £ e
£]3 3 < 3 3 <
afa m 2 @ il 2|
CODE: i=1 P = | o = I
= fu g & w g £
(92 I'4 | o & = -
A o A= ] i} o ! o] el & | ol o) o
1 K EE | 4 @l 4 &) el & I e )f &
= ONE ITEM SUPPLIED 2 a aldg| a 2] a3 =)=
ad | |8 | A | | (2 | | BT | (A
= ONE ITEM SUPPLIED DEPENDENT ON FREQUENCY RANGE a b b & ! £ e
X X % >< » 3 54
&l o 2 @ 4 Al [
= NUMBER INDICATES QUANTITY SUPPLIED N N N N 3 ISEs
3 2 B E £ 2 3
H e B H e H HH HbH | | e o
* INDICATES BREAKDOWN ON SEPARATF CHART Hels qai5 H485 2l Hals Hinpage
v | L5 RO1ED) 3 vl W v w w| v} w ) vy
ololo dolo d9 olg olo ol
i 130 193] ] éééé
R o i o o] o) il o | el o] of I
J AJ J I
A X sl ) i x| | ] i [ £% x| Xl M ﬂ
& ) o | éaf of ol il | |l ] | g ] ) .
Qm ol o} o goijiolg [= =K~ x| of o| @ 9 g g
o &S EEEE BEEEE BEEEE BEEE 3 5
25 —~ =l DBED BEEEE BEE L B ol o o
A IEREE BEEEE IEEEE BEEEE BEEEE BEEEE
=122 (3224 13939 (3223 121839 12199
oot cof o oy of o
ITEM DESCRIPTION EEEE BEEEE BEEER REEEE REEEE REEEE
R ENI: . ) ASSIS NON-EXTENDER (29, 7-38, 999 Mz 60 WA TL
*HUB1002B CHASSIS NON-EXTENDER (39-50 MHz) 60 WATT
*HUB1021B CHASSIS WITH EXTENDER (29, 7-38, 999 MHz) 60 WATT
“I1UB1022B CHASSIS WITH EXTENDER (39-5Q MHa } 60 WATT
i) = DER (29, 7-38.999 MHz) 110 WATT.
*HUB1012B CHASSIS NON-EXTENDER (39-50 MHz) 110 WATT
*HUB1031B CHASSIS WITH EXTENDER (29.7-38.999 MHz) 110 WATT
FEUB10328 CHASSIS WITH EXTENDER (39-50 MHz) 110 WATT
HLN4020A | TONE "PRIVATE-LINE" ENCODER/DECODER x| X xixix
A g A R RRLRRCODE amEn AP
"VIBRASPONDER" RESONANT REED 2212 22 [2]2
TRN6005A CODED PLUG XXX AXIX
KXNL085A CHANNEL ELEMENT, RECEIVER xia] A4 [xJa|x[a] [x[4 [x]4 | X4 4] [X[E[x]4 X4
KXNLOB7A CHANNEL ELEMENT, TRANSMITTER 4 | x{a] [x]alx|a¥ [x|alxdaf [x[a]x]af [x[4]x}a 4X[4
HEN4000a | HOUSING, TOP COVER, LOW POWER xlxbx il IxIx el
HHN4001A H NG, TOP COVER, HIGH POWER XXX XXX
HLN4034A HQUSING, BOTTOM COVER xix[x x Ix I el IxIxIxIxE (x[x[x[x) [x[X[X] B
HCN4000A CONTROL HEAD. (1-FREQUENCY) CARRIER SQUELCH X1 IX X{ X
HCN4001A CONTROL HEAD, (4-FREQUENCY) CARRIER SQUELCH X x| X
H CN4002A CONTROL ¢ -EREQUENCY) "PRIVATE-LINE" X X 1x X X
HCN4003A CONTROL HEAD, (4-FREQUENCY) "PRIVATE-LINE'" x]_Ix X! X X IX]
HMN4000A MICROQPHONE X{xIx XXX XIXIX|XY IXIXIX|IX) |X]|X] X| X X[X]
| HSN4000A SPEAKER x{x|x xIxix x|xIx|x] [x[x[xk [ [x][x] X[x[x]x
HKN4000A CABILE, (17 FT) 1. FREQIUENCY X X X X X
HEXN400]1 A b BLE U7 F T\ A EREAIIE h'd ﬂ X X
HKN4016A CABLE., (17 ET) 1-FREOUENCY X| K X X X]_[X
HKN40174 CABLE, (17FT) 4-FREQUENCY k! |x X| I X X
HLN4024A MICROPHONE HANG-UP BOX XIXIX X|X]X]X X X X x| X| X
TARL00]C ANTENNA (25-30 MHx)
TABL002G | ANTENNA (30-54 MH) /
HI.N4022A T XXX XX X[ X{X[XI [X[X] X[XTXX
HLN4023A TUNING TOOL, KIT X|x[x xx|x Il ixpxxfx] 1x]x][x X|IX[X|x] X[ x|
HKN40414 FUSED LEAD x| %] X] X[x]X[X xxxx{
1 1
EPS-27761-A




DESCRIPTION

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

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

UNIFIED CHASSIS WITH EXTENDER 39.00-50.00 MHz (60 WATT)R2
UNIFIED CHASSIS WITH EXTENDER 29.70-38.999 MHz (11O WATT)R1

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

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

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

“MITREK” MOBILE RADIO
UNIFIED CHASSIS
29.7-50 MHz
60 AND 110 WATT
RF POWER

LEGEND:
©® = ONE ITEM SUPPLIED
N = SEE FURTHER BREAKDOWN IN THIS CHART
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ITEM DESCRIPTION
] HEHUB1003B UNIFIED CHASSIS NON-EXTENDER (60 WATT) R1
[ ] AHUB1004B UNIFIED CHASSIS NON-EXTENDER (60 WATT) R2
o BHUB1013B UNIFIED CHASSIS NON-EXTENDER (110 WATT) R1
[ ] SHUB1014B UNIFIED CHASSIS NON-EXTENDER (110 WATT)R2
(] HHUB10238 UNIFIED CHASSIS WITH EXTENDER (60 WATT) R1
[ ] BHUB1024B UNIFIED CHASSIS WITH EXTENDER (60 WATT) R2
[ J BHUB1033B UNIFIED CHASSIS WITH EXTENDER (110 WATT) R1
[ EHUB1034B UNIFIED CHASSIS WITH EXTENDER (110 WATT) R2
(AL 200000 HLN4189B HARDWARE KIT LO-BAND
[ ] [] * HLB1001A POWER AMPLIFIER (60 WATT) R1
[ ® * HLB1002A POWER AMPLIFIER (60 WATT) R2
[ ] [ ] * HLB10118 POWER AMPLIFIER (110 WATT) R1
[ [ + HLB1012B POWER AMPLIFIER (110 WATT) R2
[ J [ ] HLB4011B MAIN BOARD NON-EXTENDER R1
® [ J HLB4012B MAIN BOARD NON-EXTENDER R2
[ [ ] HLB4001B MAIN BOARD WITH EXTENDER R1
@ ® HLB4002B MAIN BOARD WITH EXTENDER R2
LI ole HLN4013A HARDWARE KIT
ole [ 30 HLN4039A HARDWARE KIT HI-POWER
[ JJE [ JE ] HLN4047A HARDWARE WIRING KIT HI-POWER
[ JE e HLN4019A HARDWARE WIRING KIT
o(0|0|0jo 00O HLN4033A BOTTOM COVER INTER AND GASKET
[ 301010303020 HLN4044A INTERCONNECT BOARD
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“MITREK” MOBILE RADIO
POWER AMPLIFIER
29.7-50 MHz
60 AND 110 WATT
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ITEM DESCRIPTION
[ HLB4021A POWER AMPLIFIER BOARD R1 (60 WATT)
[ HLB4022A POWER AMPLIFIER BOARD R2 (60 WATT)
o HLB4075A POWER AMPLIFIER BOARD R1 (110 WATT)
@] HLB4076A POWER AMPLIFIER BOARD R2 (110 WATT)
o0 . HLB4040A POWER TRANSISTOR KIT (60 WATT)
o e] HLB4077A POWER TRANSISTOR KIT (110 WATT)
ele " HLNA4000A HARDWARE POWER AMPL. (80 WATT)
©!®] HLN4038A HARDWARE POWER AMPL. (110 WATT)
@ ®|®®] HLN4016A ANTENNA SWITCH
[ () HLN4021A FEED-THRU PLATE
®®| HLN4046A FEED-THRU PLATE
® @] HLN4129A TRANSFORMER AND HEATSINK

EPS-30273-0

OPTIONS

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

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

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

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

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







MOCOMe70 RETROFIT CONSIDERATIONS

A. SYSTEM COMPATIBILITY

e = Compatible X = Not compatible

NOTES

1. Modify control head as described below.

2. Reverse MOCOMe70 positive ground adapter.

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

4. Add JU1 to Interconnect Board of MITREK
radio.

B. MODIFICATION TO MOCOMe70
CONTROL HEAD

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

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

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

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

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

C. RADIOINSTALLATION

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

MOCOMe70 CONTROL HEAD MODIFICATIONS

MOCOMe70
CONTROL HEAD

SPLICE
CONNECTOR

GAEPS-26441-O

DISASSEMBLY

RADIO SET REMOVAL

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

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

CONTROL CABLE

ANTENNA
CONNECTOR

MOUNTING SCREW
38129278 o

“ MOUNTING

RADIO SET REPLACEMENT

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

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

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

TOP COVER REMOVAL

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

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

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

TOP COVER REPLACEMENT

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

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

BOTTOM COVER REMOVAL

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

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

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

GENERAL SAFETY INFORMATION

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

GAEPS-27731-A

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

INSTALLATION PLANNING

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

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

IGNITION SENSE LEAD (OPTIONAL)

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

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

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

FUSE

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

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

MITREK

RADIO AND CONTROL HEAD
PREINSTALLATION CONSIDERATIONS

IMPORTANT

POWER OUTPUT

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

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

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

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

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

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

PRE-INSTALLATION
- BENCH TESTS

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

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

68P81109E32-E
(Sheet 1 of 2)
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INSTALLATION



MITREK

RADIO AND CONTROL HEAD
INSTALLATION PROCEDURE

CABLE ROUTING

WARNING

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

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

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

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

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

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

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

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

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

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

RADIO SET MOUNTING

Allow 6 cm (2.5”’) behind housing

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

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

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

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

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

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

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

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

SWITCH BOX

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

GBEPS-27728-0

CAUTION
Check underside of vehicle for gas tank
location before drilling

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

\(5\7.6 cm
/ (3™

Allow 76 mm (3”’) on either side

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

Contents of Installation Kit

Part No.

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

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

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

43-82292M01 BUSHING, spacer

D. MICROPHONE HANGUP CLIP (CARRIER
SQUELCH MODELS)

BRACKET
64A85596
TAPPING SCREW
35139913
-

Drill 3.6 mm (0.144”’) holes in dashboard

GAEPS-26442-0

CONTROL HEAD, SPEAKER, AND ACCESSORIES

A. CONTROL HEAD

D
DASHBOARDX

rill 4.3 mm (0.170”’) holes in dashboard

ey

i
|

S e= i — 2

T T
| |
§
\\

I
'
|
|

/] 35136756

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

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

(SPEAKER)
PLATE

GBEPS-27729-0

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

E. MICROPHONE

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

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

B. SPEAKER

AV

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

DASHBOARD

DETAIL A
MOUNTING BRACKET DETAIL

GAEPS-27727-0

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

Install the pins from the

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

STRAIN CONTROL HEAD

Connect S hook to middle hole
of strain relief plate.

DETAIL B
CONTROL HEAD CONNECTION DETAIL

GAEPS-27726-0

POWER CONNECTIONS

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

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

BLK

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

MULTI-CONDUCTOR

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

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

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

ANTENNA INSTALLATION

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

POST-INSTALLATION CHECKOUT

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

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

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

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

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



THEORY OF OPERATION

1. GENERAL

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

2. METER4 CIRCUIT
2.1 GENERAL

2.1.1 The Meter 4 circuitry allows the receiver charnel

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

2.1.2 The circuit is basically a low frequency oscillator

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

2.2 DETAILED OPERATION

2.2.1 The low frequency oscillator consists of Q2 and

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

2.2.2 The Meter 4 circuit is activated whenever

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

2.2.3 The setting of the receiver frequency will be

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

2.2.4 Ql is allowed to turn on again recharging Cl1.

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

2.2.5 Whenever Q1 turns off, the receive oscillator is

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

2.2.6 Whenever Q3 turns off, Q1 turns on restoring

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

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

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

3. POWER CONTROL AND PROTECTION
CIRCUIT

3.1 GENERAL

3.1.1 The power control and protection circuit pro-

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

3.1.2 The circuitry may be separated into two por-

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

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

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

3.2 DRIVE LIMIT LOOP

3.2.1 The limit loop, consisting of U901, Q903 and

Q904, acts as a limiter for the variable control
voltage which is applied to the various exciter and power
amplifier stages. Whenever the diode CR902 is reverse
biased, the limit loop will go to a condition where the
potentials at the inverting and non-inverting inputs to
U901 are equal. The control voltage may be varied by
R911, the Drive Limit Control, which is part of a
voltage divider in the feedback path from Q904 to
U901. RI11 is adjusted during initial alignment by
watching a wattmeter and setting the power output
about 10% above rated power. The control voltage out-
put in this mode (when CR902 is reverse biased)
represents the maximum amount of drive possible under
any operating conditions. '

3.2.2 Any time CR902 becomes forward biased and a

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

3.3 FINAL AMPLIFIER REGULATION LOOP

3.3.1 The final amplifier regulation loop serves double

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

The current drawn by the final amplifier must
flow through R801, a low series resistance shunt, caus-
ing a slight voltage drop which will be felt at Q902
through R802. The second input to CR901 monitors the
PA deck temperature. If the temperature in the PA
compartment exceeds approximately 95°C, RT801
decreases its resistance enough to allow the voltage, at
R804, to forward bias CR801. The input to Q902 will
again start to drop. Any low applied to Q902 will cause
the output of Q902 to go higher. This will forward bias
CR902, upsetting the limit loop, causing the control
voltage output to be reduced.

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

3.4.1 The driver regulation loop provides protection

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

3.4.2 Under normal conditions, the output of Q805 is

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

3.5 OPERATION

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




3.6 INITIALIZATION

3.6.1 When the radio is keyed, SEC PTT goes low

allowing Q902 to saturate (C916 charging
through the base-emitter junction of Q902 and R926
holds Q902 saturated). This forward biases CR902
which forces U901-2 high and pulls U901-6 low. Q903
and Q904 are cutoff and there is no drive applied to the
control stages.

3.6.2 After 15 milliseconds, C916 has charged

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

4. BRIDGE AUDIO CIRCUIT

4.1 The unique bridge audio circuit provides a highly

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

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

MAINTENANCE/TROUBLESHOOTING

1. GENERAL

1.1 The MITREK radio is designed for ease of access

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

1.2 Full maintenance information for the radio is pro-

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

2. RADIO SET DISASSEMBLY

2.1 REMOVAL OF RADIO SET FROM THE
VEHICLE

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

2.2 TOP AND BOTTOM COVER

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

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

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

2.4 INTERCONNECT BOARD

To remove the interconnect board, remove the
“PRIVATE-LINE”’/*‘DIGITAL PRIVATE-LINE”’
board, and the time-out-timer board (if used). Remove
one Phillips head screw from the mounting bracket, and
two Phillips head screws from the radio connector J 1,
on the front of the chassis. Slightly lift the board, tilt it
toward the rear, and lift it out of the chassis. To replace
the interconnect board, reverse the removal procedure
being careful to seat J2 into P2 on the main circuit
board.

2.5 ANTENNA SWITCHING RELAY

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

2.6 MAINBOARD REMOVAL

To remove the main board, unsolder, and remove
two coax cables, one on the component side, and one on
the solder side, of the board. Unsolder the wiring to the
five feedthru capacitors, and to the antenna relay.
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