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21 RADIO

2.1.1 Toremove the control head, housing sleeve, and
chassis cover:

(1a) (Dash-mounted radios only) Remove the con-

trol head mounting screws (Figure 8). Pull the control

head off and away from the radio. Slide the housing
. sleeve off in the same direction.

Control Head

Control Head
Mounting Screws

BAW-1614 -0

Figure 8
Control Head Mounting Screws

(1b) (Remote-mounted radios only) Remove the
cable mounting screws (Figure 9). Pull off the remote
cable. Remove the housing sleeve screws and slide
housing sleeve off the radio.

(2)  Remove the chassis cover from the chassis by
prying each corner and side a slight amount (Figure
10). Be careful not to overbend any one corner or side.

2.1.2 To remove the power amplifier heat sink:

(1)  Disconnect the right-angle six-pin connector
from the logic board (Figure 11).
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Figure 9
Sleeve Screws and Cable Mounting Screws
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Figure 10
Removing Chassis Cover
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Figure 11
Location of Right-Angle 6-Pin Connector

(2)  Disconnect the transmit and receive coaxial ca-
bles from the RF board (Figure 12).

Heatsink Mounting Screws

Coaxial
Cables

Figure 12
Coaxial Cables and
Heatsink Mounting Screws




[image: image3.jpg](3)  Remove the heat sink mounting screws (Figure
12) and pull the heat sink off the chassis, at the same
time carefully feeding the transmit and receive coax-
ial cables through their holes in the chassis.

2.1.3 To remove the RF circuit board and the
command circuit board:

(1) First remove the power amplifier heat sink. Then
remove all the RF board mounting screws and take
out the RF board (Figure 13).

Remove 5
Screws f

RF Board
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Figure 13
Removing RF Board

(2)  Once the RF board is out, turn the radio over
and remove all the command board mounting screws
(Figure 14).

(3)  Now remove the two regulator heat sink mount-
ing screws from the side of the chassis (Figure 14).
You can now lift out the command board.
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Figure 14
Removing Command Board

2.1.4 To remove the power amplifier circuit board:

(1)  Remove the power amplifier shield by carefully
prying each corner and side until you can slide the
shield off easily (Figure 15). Remove the shield com-
pletely by guiding the coaxial cables out.
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Corner and Side
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Figure 15
Removing PA Shield

(2)  Remove the transistor mounting nut from the
back of the heat sink (Figure 16).

(3  Unsolder the A+ power connector feed-through
leads and the antenna connector lead (Figure 17).

(4)  (25-watt radio only) Remove the transistor
mounting screws as shown in Figure 17.

Transistor
Mounting Nut
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Figure 16
Transistor Mounting Nut

(5) Remove all the mounting screws for the PA
board (Figure 17) and take out the PA board.

2.1.5 To re-assemble the radio:

Reverse the disassembly procedure and tighten
all screws to the torques specified in Table 1. (Apply
contact lubricant, Part No. 1180344A80 to the contact
area of the 11-pin board connectors immediately be-
fore joining the logic and RF boards.)
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To disassemble the control head:

(1)  Remove the microphone cable by pulling the
gasket back, pressing the connector tab, and pulling
the cable.

(2) Remove both front mounting screws with a 2.5
mm hex driver.

(3)  Pull the back cover and the gasket from the
back of the control head.

(4) Pull the volume knob off the front of the radio.
You need no tools for this because the knob is press-
ed onto its shaft.

(5) Remove the five screws holding the rear printed
circuit board.

(6)  Pull the rear printed circuit board out. Notice
that the volume potentiometer is attached to this
board, and that its gasket fits around its shaft.

(7)  Pull the ground spring from the hole in the left
side of the internal chassis. (The control head on non-
display models does not have this ground spring.)

8) Remove all six screws holding the internal chas-
sis to the front housing.

9) Pull the internal chassis from the housing. Note
that the front printed circuit board and the two elasto-
meric keypads are attached to the internal chassis.
(The control head on non-display models has only one
keypad.)

Antenna
Conn.

Power Conn.
Feed-Thru Leads

Remove
6 Screws "y

PA. Board
GAW-1623-0

Figure 17
Removing PA Board

(10) The two elastomeric keypads are stretched over
their guide pins. To remove one, just pull a corner of
the keypad. You must keep the insides of the keypad
domes and the gold keypad circuits in the circuit
board as clean as possible. Note that the circuit
board snaps into the internal chassis.

(11) To remove the LCD glass assembly from the
front circuit board, bend the six twist tabs in the LCD
bracket and pull the assembly. Note that an LCD light-
pipe and two elastomeric connectors form part of this
assembly. (The non-display models do not have an
LCD assembly.) c
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(12) To remove any of the buttons or plugs, lift the
corresponding lightpipe and pull the appropriate
button.

(13) To assemble the control head, follow the above
steps in reverse order.

2.3 CONTROL HEAD (remote mounted)

(1) Remove and disassemble the control head fol-
lowing Steps 1 to 13, above.

(20 Remove the control cable assembly from the
control head by removing the two machine screws
from inside the remote-mounted back cover, then pull-
ing the cable out. (To remove the entire remote control
head without separating the cable assembly, remove
the two wing nuts and pull the unit.)

(3)  If the radio has an external speaker attached to
the remote-mounted control head, unplug the speaker
cable from the back circuit board after you have re-
moved the back cover.

2.4 ACCESSORY CONNECTOR

(1)  With a screwdriver pry the cover clear of the nib
on each side (Figure 18). Pull the plug out of the cover.

Pry here
with Screwdriver
on each Side

GAW-1604-0

Figure 18
Removing Plug Cover

(2) Remove the wire terminals from the plug.
Spread the strain relief apart with pliers and remove it.
Route the wire (with terminals attached) out through
the connector cover.

(8) To re-assemble, follow the reverse of the same
procedure, being sure to position the strain relief
properly (Figure 19).
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Figure 19
Positioning Strain Relief
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Alignment Points on Command Board

3. ALIGNMENT

Note

Key the radio while making adjustments
or measurements.

3.1 GENERAL

Perform all adjustments at a supply voltage of
13.2 £0.1 volts dc, unless the instructions call for a
different voltage.

Interpret instructions to turn controls clockwise
(CW) or counterclockwise (CCW) to mean "as viewed
from the component side of the circuit board.*

Figures 20 and 21 show the locations of the
components.

When you perform any of the tune-up proce-
dures given in Sections 3.2, 3.3, 3.4, and 3.5, the radio
must be completely assembled except for the chassis
cover, the top cover of the synthesizer compartment,
and the radio sleeve. When you have completed the
tune-up, install the synthesizer cover, chassis cover,
and sleeve before testing the radio against specifi-
cations.

The following test equipment is recommended
for aligning and servicing the MC micro radio:

R2001D Communication System Analyzer

or
R2200B Service Monitor

GTF180A Mobile Test Set with
GTF244A Adapter Cable for MC micro
PFT4053A Psophometric Filter

FTP3005B Select 5 Test Unit (not required with
R2001D.)

R1011B Power Supply

or

S1347D Power Supply (for radios with
10 watts or less power)

R1037A Digital Multimeter

or

R1024B Digital Multimeter

GBW-2101-0

3.2 TO ADJUST THE TRANSMITTER

(1)  Preset the following pots:

*HI PWR R453 Fully CCW
*LO PWR R455 Fully CCW
*VOLT LIMIT R463 Fully CW

(2)  Adjust the radio’s dc supply voltage to 13.2 0.1
VDC (12.6 VDC for MAU1, six-watt models).

(3)  Select the channel with the highest transmit fre-
quency.

(4) Connect the radio antenna output to an accu-
rate RF power meter that provides a 50-ohm load.

(5) Connect a dc voltmeter from the steering line
test point (SL) to ground. Meter impedance should be
11 megohms or more.

(6) Key the radio and adjust coil L210 until the volt-
meter reads 6.0 VDC.

(7)  Select the channel with the lowest transmit fre-
quency. Key the radio and verify that the dc voltage is
at least 3.0 VDC.

(8) Select any transmit channel. (If the radio has the
MAB889 slaved RF power option, select any high-
power transmit channel.)

9) Key the radio and adjust R453 (HI PWR,) for:

Model Number Power Setting

MAUO 1.0 Watt

MAU1 6.0 Watts
MAU2 10.0 Watts
MAU3 25.0 Watts

(10) Switch through all channels (all high-power
channels for MAB889). On each channel, key the radio
and note the power output. For MAUO, MAU2, and
MAUS3 models, note the channel that gives the mini-
mum power output; for MAU1 models note the chan-
nel that gives the maximum power output. If more
than one channel gives the same maximum or mini-
mum power, choose any one of those channels.
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(11) Switch through all transmit channels (all high-
power channels for MAB889). On each channel, key
the radio while watching the dc voltage at Pin 4 of con-
nector P6, or at test point CV on the command board.
Record the number of the channel that gives the great-
est voltage, and what that voltage is. (If more than one
channel gives the same maximum voltage, choose
any one of those channels.) If it is greater than 10.0
VDC, go to Step 14. If not, go to Step. 12.

(12) On the channel that Step 11 showed to have the
highest dc voltage, turn R463, fully CCW. Turn R453
fully CW.

(13) Key the radio. Adjust the voltage limit pot, R463,
for a dc voltage 2.0 volts higher than the voltage level
recorded in Step 11, as measured at pin 4 of P6 or at
test point CV.

(14) Set the channel selector to the channel that was
noted in Step 10. Key the radio and adjust R453, for:

Model Number Power Setting

MAUO 1.1 Watt

MAU1 5.6 Watts
MAU2 10.7 Watts
MAU3 26.8 Watts

(15) Verify that all channels (all high-power chan-
nels in MAB889) produce at least 1.0, 10.0, or 25.0
watts, as appropriate, for MAUO, MAU2, and MAU3
models. Verify that no channel produces more than 6.0
watts for MAU1 models.

(16) If the radio has Option MAB889 (slaved RF
power level), select any low-power channel. Key the
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radio and adjust R455 for an output power of 1.0 watt
(or other specified power setting) for MAU1 and MAU2
models. Verify that the RF power output on all low-
power channels is between 0.7 and 1.4 watts. Readjust
R455 slightly if necessary. For MAUO models, adjust
R455, for an output power of 0.1 watt or some other
specified power level. Verify that the RF power output
on all low-power channels is between 70 and 140 mW.

3.3 TO ADJUST THE REFERENCE OSCILLATOR

(1) Connect the radio antenna output to an
accurate frequency counter through a suitable
attenuator.

(2)

3) Key the radio and adjust L151 (all models ex-
cept those with 2 ppm stability) or R163 (models with
2 ppm stability) until the exact transmit frequency
(=100 Hz) appears on the counter.

(4) Check all transmit channels to verify that the
correct transmit frequencies have been programed.

Select any transmit channel.

3.4 TO ADJUST THE DEVIATION

(1)  Connect the radio antenna output to a modula-
tion analyzer or test receiver through a suitable at-
tenuator.




[image: image7.jpg](2) Connect an audio oscillator to the microphone
audio input through the circuit shown in Figure 22. Set
the oscillator frequency to one kHz and the output le-
vel to 800 mV RMS.

(3) Preset pots R302 (VCO MOD) and 305 R305 (REF
MOD) fully CCW. For 25-kHz channel-spacing models
only, set R305 (REF MOD) fully CW.

(4)  Select any transmit channel. For PL models se-
lect any channel that transmits PL.

(5) Key the radio and adjust the VCO MOD pot,
R302, for the appropriate deviation level:

Channel Deviation

Spacing Setting

25 kHz +4.6 kHz

20 kHz +3.7 kHz

12.5 kHz +2.3 kHz
Note

If + and — deviation readings differ, use
only the higher reading.

(6) For 25-kHz channel-spacing models only, the
procedure is complete. For others, continue with
Step 7.

(7) Change the audio oscillator frequency to 200
Hz, and maintain the output level at 800 mV rms.

(8) Key the radio and observe the waveform on an
oscilloscope connected to the demodulated output of
a test receiver. The test receiver should be non-de-
emphasized, and there must be dc coupling between
the test receiver and the scope. (AC coupling is suit-
able if the corner frequency is 2 Hz or lower.) Adjust
R305 (REF MOD) for the flattest square-wave response
with minimum tilt.

(9 Return the audio oscillator frequency to one
kHz, 800 mV rms, and repeat Step 5.

35 TO ALIGN THE RECEIVER:

Note

Adjust the transmitter VCO and reference
oscillator (Section 3.2, above) before
aligning the receiver.

3.5.1 Receiver VCO

(1)  Connect a high-impedance (11 megohms or
greater) dc voltmeter from the steering line test point
(SL) to ground.

(@) (Radios with more than one receive frequency)
Select the channel with the lowest receive frequency.

(8)  Adjust Capacitor C201 until the voltmeter reads
6.0 VDC.

(4)  Select the channel with the lowest receive
frequency and verify that the dc voltage is at least 3.0
VDC.

3.5.2 Receiver
(1) Find the tune-up frequency, fi,ne, as follows:

(@ On single-channel radios and multi-channel
radios with a single receive frequency:

frune = freceive

(b)  On multi-channel radios that have a receive
bandwidth of two MHz or less:

fiune = frequency of highest-frequency channel

()  On multi-channel radios that have a receive
bandwidth greater than two MHz but less than
or equal to four MHz, find f,;4, where:

fmid = (fhighes( + flowest) : 2
If one of the radio’s channels has a frequency
within 500 kHz of fq4, perform the tune-up on
that channel. If not, you must either get a tune-
up PROM programed to f.,4, or program the
tune-up frequency, fu4 into the radio (EZ
models only). EV models contain a preprogram-
ed tune-up channel, accessed by temporarily
shorting the TEST pins on the command board.

(2)  Set the channel selector switch to the channel
of the tune-up frequency as determined in Step 1,
above.

(3)  Connect a two-ohm resistive load across Pin 4
of J5 (hot lead) and Pin 5 of J5 (ground lead). Monitor
the audio output across this load resistor.

(4)  Preset the screws of helical filters FL1, F2, and
FL3 according to the following chart:

RANGE OF

RF BOARD RECEIVE FREQ PRESET POSITION
g::Eg}igﬁ 378-392 2 mm below top ofcan
GLEB152A 392-405 2 mm above top of can
GLE6141A

GLE6144A

GLEB147A 403-418 2 mm below top of can
GLEG151A 418-433 2 mm above top of can
GLE6153A

GLE6157A

GLE6142A

GLE6145A

GLEB148A 440-455 2 mm below top of can
GLE6150A 455-470 2 mm above top of can
GLE6154A

GLE6156A

gtég::gﬁ 422-436 2 mm below top of can
GLEB155A 436-450 2mm above top of can

(6)  Connect a dc voltmeter from the local oscillator
test point (LO) to ground.

6) Peak the helical filter, FL3, starting with the
center adjusting screw, for a maximum dc voltage, ty-
pically between 2.1 and 3.5 VDC. Repeat until you can-
not make the dc voltage increase any farther.

(7)  Connect an RF signal generator to the antenna
connector and adjust it to generate an unmodulated
on-channel signal strong enough to quiet the receiver.

(8) Connect an ac voltmeter with bandwidth of at
least 500 kHz (an HP331A distortion analyzer, for
example) from the IF test point to ground. Increase the
RF generator output until the ac voltmeter indicates
approximately 30 mV. Adjust the RF filter coils FL1,
FL2 and FL3 until the voltmeter peaks. Reduce the ge-
nerator's RF level as necessary to maintain approxi-
mately 30 mV RMS on the meter during this process.
Repeat the adjustment until you can get no further
increase in voltage.
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Set the RF level of the generator to one mV.

Modulate it with a one-kHz tone at 60 % of full system
deviation. Full system deviation for a channel spacing
of 25 kHz is £5 kHz; for 20 kHz +4 kHz; for 12.5 kHz
+2.5 kHz. Adjust the volume control to get an audio
level of about one volt RMS across the two-ohm load.
Slowly peak the quad coil, L54 for maximum audio
output.

(10)
(a)

Adjust the squelch as follows:
Preset the squelch control R59, fully CCW.

()

(@)

Reduce the RF level until the CCITT-weighted
SINAD is 10 dB.

Enable the carrier-squelch mode with the front
panel switch.

Slowly turn the squelch control CW until the
audio is squelched (muted), then very slowly
turn CCW until the radio just unsquelches (un-
mutes).

Reduce the generator RF level to zero, slowly
increase the level until the radio just un-
squelches, and verify that the CCITT-weighted

(b)  Apply an on-channel RF signal at a level of one SINAD at this RF level is between 8 and 12 dB
mV. Modulate with a one-kHz tone at 60 % of full SINAD. Readjust R59 slightly if necessary.
system deviation. (11)  After alignment is complete, you should secure

(©)  Adjust the volume control for 1.7 volts RMS ac- the slugs of FL1, FL2, and FL3 with paint to prevent
ross the two-ohm load. detuning.

Jumper Description State Command Board
GLN6626A GLN6628A
Signaling Type: CS/PL SELECT 5
JUS51 RX Audio Flat Response Out Out
JUs52 De-Emphasis Response In In
JUB01 TX Audio Flat Response Out Out
JUB02 Pre-Emphasis Response In In
JU701 Control Head 1/0 | Serial Mode In In
Ju702 Out Out
JU703 In In
JU704 Out Out
JU705 U702 I.C. Type 3 Out Out
JU706 U703 I.C. Type * Out Out
JU707 Osc. Pull Disable In Out
Ju710 Emergency** Disable Out Out
Juso1 Decode Filter Select 5 (GLN6628A) Out In
Jug02 PL (GLN6626A) In Out
Juso3 Alert Tones Variable Level In Out
Juso4 Fixed Level Out Out
JU805 Sidetone Enable dc In

* If Part 5197014B03 or 5197014B06 is installed, the corresponding jumper should be installed. If Part
5197014B02 is installed, the corresponding jumper should not be installed.
**JU710 is installed when a normally-closed switch is used.

Table 2

Jumper Table for EZ Command Board
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GLN6626A GLNG6628A
Signaling Type: CS/PL SELECT 5

MAB470 JU710 Emergency with Extension de Out

MAB688 Switch

MAB873

MAB459 JUB05 Sidetone Disabled dc Out

MAB875 Jusos Fixed-Level Alert Tones Out Out
Juso4 In In

MAB884 JUs51 Flat Audio Response In In
JU552 Out Out
JU601 In In
Jueo2 Out Out

MAB891 JU701 Control Head 110 Out Out
Ju702 Parallel Mode In In
Ju703 Out Out
JU704 In In

MAB888 JU706 32-Channel PL Radio In —

dc = don't care

Table 3

Jumper Table for EZ Options

Jumper Description State Command Board
GLN6627A mit SELECT 5

JUs51 RX Audio Flat Response Out

JUs52 De-Emphasis Response In

Jueo1 TX Audio Flat Response Out

Jueo2 Pre-Emphasis Response In

Ju701 Serial EEPROM Via U705-6 Out

Ju702 Power Strobe Via 701-19 In

Ju703 Memory Type +5 Volts to U702-26 Out

JU704 Configuration WR an U702-23 Out

JU705 Ground U702-20 In

JU706 Memory Mode MPO Out

Ju707 MP1 In

JU709 Emergency Special Application Out

Jusot Decode Filter Select 5 In

JuUs02 PL Qut

Juso3 Alert Tones Variable Level In

Juso4 Fixed Level Out

Jusos Sidetone Enable In

JU806 Decode Filter Select 5

Table 4

Jumper Table for EV Command Board
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GLN6627A with SELECT 5

MAB459 Juso5 Sidetone Disabled Out
MABB875 Jusos Fixed-Level Alert Tones Out

Juso4 In
MAB884 Jus51 Flat Audio Response In

Jus52 Out

JUe01 In

JU602 Out

Table 5
Jumper Table for EV Options
Board Medium Indication Meaning and Remedial Action
GLN6627A LCD’s on Control Head ERR 1 ROM Error: The pattern stored in U702 is in-
correct. Replace U702,

ERR 2 EEPROM Error: The pattern stored in U703 is
incorrect. Order or program a replacement
for U703.

ERR 3 ROM and EEPROM error. Perform the
remedial actions for each.

GLN6628A Sound Rapid EEPROM Error: Order or program a
beeping replacement.
Table 6
Error Indications
Tone GLN6626A, GLN6627A GLN6628A
800 Hz/200 msec lllegal Key —
600 Hz/200 msec — lllegal Key

800 Hz continuous
800 Hz intermittent

lllegal PTT (Example: Radio not in Monitor Mode)

Synthesizer Out of Lock

. Table 7

Error Tones
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Parts lists shown on page 3-2

GKN6146A Remote Mount Cable, 5.5m
GKN6148A Remote Mount Cable, 3.0m
GLN6612A Optional Emergency Switch
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Parts lists shown on page 3-36

GMNG6121A Mobile Microphone, Carrier Squelch
GMN6122A Mobile Microphone, "PL" & Select 5

Schematic Diagram & Circuit Board Details
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