Troubleshooting Charts

This section contains detailed troubleshooting flowcharts. These charts should be used as a guide in

determining the problem areas. They are not a substitute for knowledge of circuit operation and astute
troubleshooting techniques. It is advisable to refer to the related detailed circuit descriptions in the theory

section prior to troubleshooting a radio.

Most troubleshooting charts end up by pointing to an IC to replace. It is not always noted, but is

good practice to verify supplies and grounds to the affected IC and to trace continuity to

the malfunctioning signal and related circuitry before replacing any IC. For instance, if a

clock signal is not available at a destination IC, continuity from the source IC should be checked before

replacing the source IC.
Description

Chart 1. 800MHz Radio Main Troubleshooting Chart..............cccccceiiiiiiiii

Chart 2. VHF/UHF Radio Main Troubleshooting Chart

Chart 3. Radio POWEr-Up Fail .........oooviiiiiiiiiiiiiiiiie i
Chart 4. BOOTSErap Fail .....ccooeeiiiiiiiieeeeeee e
Chart 5. DC Supply Failure........oooovvviiiiiiiiiiiiiin e

Chart 6. 01/81 Host ROM Checksum Failure

Chart 7. 01/82 or 002, External EEPROM Checksum Failure

Chart 8. 01/84 SLIC Initialization Failure
Chart 9. 01/88 MCU (Host pC) External SRAM Failure

Chart 10. 01/92, Internal EEPROM Checksum Failure...........ccccoooovviiiiiiiiiiiiiieeecceieees

Chart 11. 02/A0, ADSIC Checksum Faiure

Chart 12. 02/81, DSP ROM Checksum Failure ..........ccccooveiiiiiiiiieiiiiec e

Chart 13.  02/88, DSP External SRAM Failure U414
Chart 14.  02/84, DSP External SRAM Failure U403
Chart 15. 02/82, DSP External SRAM Failure U402

Chart 16.  02/90, General DSP Hardware Failure ...........ccccoceeeeeiiiieiieeeneeieiiceeeeeees

Chart 17.  09/10, Secure Hardware Failure
Chart 18.  09/90, Secure Hardware Failure
Chart 19. Key Load Fail
Chart 20.  Button Test
Chart21. Keypad Error

Chart 22.  VOIUME SEE EITOr . .uuuiuiiiiieeii et e e e e e e e e e e e e e eaeeeaeeaees

Chart 23.  Zone/Channel Select Error

Chart 24.  Top/Side BULLON EITOr.....cuiiiieeiiiiiciiiiiiiie e e e e e e e ecireree e e e e e e e e s s eaaeneaeeees
(1 o F- Vo db24 ST N\ Lo T B 1] o] - | USSR

Chart 26. No TX Modulation

Chart 27. 800MHZz NO TX DeViationN ...........ccooviiiiiiiiiiiiiiciceeie e eeeeeeeens
Chart 28. VHF/UHF NO TX DeViatioN ...........ccoovviiiiiiiiiiiiiiiiicieeee e eeeeeeeeeeeeaens

Chart 29. No RX Audio

Chart 30.  VHF/UHF/800MHZ ReCeIVEr RF .......coouiiiiiiiiiii e
Chart 31. VHF/UHF Frequency Generation Unit (FGU) .......cccccccoeviiiiiiiiiiiinieee s,

Chart 32.  800MHz Frequency Generation Unit (FGU)

Chart 33. VHF/UHF Voltage Controlled Oscillator (VCO)

Chart 34. 800MHz Voltage Controlled Oscillator (VCO)
Chart 35. 800MHz DC Switch

Chart 36.  VHF/UHF DC SWItCN ....iiiiiiiiiiiiiccceeecce et
Chart 37.  800MHZz Transmitter RF..........ccooiiiiiiiiiieieccee e eeeens

Chart 38. VHF/UHF Transmitter RF

Chart 39. VHF/UHF Only, VCO Crossover Frequency Tune

10-1



START

Go to Transmitter
Chart C.37

Is There
TX Power?

Go to No Transmit
Audio Chart C.26

Is TX
Deviation
OK?

Receive
Audio?

Poor
SINAD?

Button's
Functioning?

Radio
Keyload
Failure?

Error
Message?

Display
Model?

See Table T1; Use RSS to
Power-up Self display
Check Error Codes Error Messages
A

Error
Message
on RSS?

YES

Either Bad Display.

(See Chart C.25), or L
Radio Power-Up Failure
(See Chart C.3)

Go to No Receiver
Audio Chart C.29

Go to No Receiver
RF Chart C.30

Go to DC Switch
Chart C.35

See Button Test
Chart C.20

See Keyload
Failure Chart
C.19

END

MAEPF-24396-A

Chart 1 . 800MHz Radio Main Troubleshooting Chart
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START

Good
Power-Up/
Self Test?

Go to Transmitter
Chart C.38

Is There
TX Power?

YES

Go to No Transmit
Audio Chart C.26

NO Is TX
Deviation

OK?

Receive
Audio?

Poor
SINAD?

Button's
Functioning?

Radio
Keyload
Failure?

Error
Message?

Display YES

Model?

See Table T1;
Power-up Self
Check Error Codes

Use RSS to
display
Error Messages

A

YES

Error
Message
on RSS?

Go to No Receiver
Audio Chart C.29

Either Bad Display.
(See Chart C.25), or
Radio Power-Up Failure

(See Chart C.3)

See Button Test
Chart C.20

YES

See Keyload
Failure Chart
C.19

END

MAEPF-24395-A

Go to No Receiver
RF Chart C.30

Go to DC Switch
Chart C.36

Chart 2 . VHF/UHF Radio Main Troubleshooting Chart
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Radio Power-Up

Failure. o Synopsis .
This failure assumes the radio
* fails to power up correctly and Verify Host Port:
does not send any Power up Use ohmmeter to
Verify standard failure messages via the electrically verify
bias per table display or serial bus. Some following signal connections
Table 3 pertaining basic failure modes: to source IC:
to host pC. 1) Radio is inhibited. Signal @ U202 Source Signal @ U206  Source
2) Battery voltage is low. HAO-HA13 U206 OE* U204
3) A problem exists with a HDO-HD7 U204 WE* U204
supply or system clock. MEMR/W* U206 HDO-HD7 U204
4) Host uC code is corrupted. OE* U206 AXECLK U204
Isolate and Standard 5) Host FLASH or RAM is CS* U211 HAO-HA4,
repair problem. bias OK?. faulty. HA14_IN, HA15_IN,
See chart C.5 6) Corrupted host pC Signal @ U211 Source  HA16HAL7 U204
configuration register. IN_B U204 CSIO1* U204
7) Host uC or SLIC is faulty. IN_A U206 CSPROG* U204

Using RSS,
Vﬁéﬁnﬁg:?eg End. During radio power-up
- - Self-Test, verify ) oo
Using RSS, activity (transisitons Connections epgur
reinitialize host from high to low) on good? connections.
HC U202 OE* and WE*.
configuration
Radio is register and
Use RSS to
| di not inhibited or ves reverify initial Povver‘ up
clear radio unable to bl ) failure fixed?
inhibit. problem. Note:
check? if this requires During radio power-up
. writing the Signals Self-Test, verify
mterrnal EE, the Replace U206, vergf]iedO activity (transisitons
radio must be ’ from high to low) on
realigned. U202 CS*.
ReFLASH host
uC code.
Verify operation of
U211 and logic AND .
. . Signals
gate. During radio power verfied? Replace U202.
; Error No up Self-Test, verify ’
Refer to host uC No Errorin ifv ini L L
ROM checksjlm ; ReFLASHING Reverify inital activity (transisitons
Bootstrapping host LC code? problem. from high to low) on
error (FAIL 01/81). host pC? 0St P code: g
Chart C.6 U211 IN_B.

Initial
problem

When reFLASHing Yes

Refer to section

host code, there on Failure to persists?
are two Bootstrap.
Chart C.4

Signals
verfied?

fundamental modes
of failure: 1) The
host pC fails to
respond or 2)
reports an error
in programming.

Replace U204. Replace U211. MAEPF-24419-A

End.

Chart 3 . Radio Power-Up Fail
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( Host uC \ Synopsis

Bootstrap Failure. The host uC bootstrap mode is
J used during reprogramming of

¢ the host uC and DSP FLASH

ROMs. Refer to appropriate
Verify standard Theory of operation section for

bias per table description of bootstrap

Table 3. operation. Since the operating

code is downloaded through the
serial bus instead of from the
ROM and is initially executed in

Initiate download

the pC internal RAM, this is a - .
Isolate and good method of verifying Verify MUX and verify the
solate an i :
repair problem. Standard operation of the uC. Basic control on Pin Signals are dataon
See Chart C.5. bias OK? failure modes: 4 of U208 is isolated? BOOT_DATA_IN is
1) Necessary supplies, low. echoed out on

BOOT_DATA_OUT

grounds, system clocks not
present.
2) Vpp voltage not set to

correct voltage for bootstrap
Verify voltage at VR207 mode select or FLASH Control
(OPTB+/BOOT_SEL/VPP) programming. voltage Yes No | Verify continuity
is: 10VDC<VPP<12.7VDC. 3) Improper configuration of correcgt’) Replace U208. Data echoed? of BOOT_DATA_IN
mode select pins. from J201-15 to
4) Improper operation of RESET U204-PDO.

to the host pC.
5) Improper

Isolate open VPP is configuration/operation of the
and repair or host uC serial bus. .
adjust VPP as correct? g Repaq myerter
required. cireuit Verify U204 ECLK _ Isolate and
composed of is 1.8432 MHZ Signal good? repair open.
Note: This VR207 and +200ppM.
configuration Q203.

indicates the
Verify MODA and MODB of puCisin Yes
U204 are pulled to a logic Bootstrap
low state (< .8VDC). With the host C out of mC;de(;N?'“ng Replace Y201. ECLK frequency
reset and prior to any or data. correct? In some
downloading through the circumstances
serial bus: additional code is
— Verify U204-PD1 downloaded and
Repalr |nv<l9rt'er MODA and (BOOT_DATA_OUT) is logic placed in external
cireuit consisting MODB are low and U204-PDO is logic Verify download RAM. In this
of VR207 and correct? high (BOOT_DATA_IN). baud rate is 7200. case, a failure of
Q204. the external RAM
could look like a
boostrap failure.

Y

Replace U204.

Verify
BOOT_DATA_IN and
BOOT_DATA_OUT
are isolated by
MUX U208.

Baud rate

PDO and PD1
correct?

are correct?

Fix baud rate.

MAEPF-24420-A

Chart 4 . Bootstrap Fail
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3
Check fuse S1.

Fuse good?

DC Supply Failure

Connect supply or
battery (B+) to radio
and turn
ON/OFF/VOLUME
CONTROL knob on.

Locate and repair
open between
battery and VOCON
board.

Verify integrity of
CR403, C470, C463
and R436.

Check
continuity of
B+SENSE to
U409 and R423
pull-up.

Replace L402.

Is B+ at
Q207-2?

Replace fuse.

No

Verify Lx signal per
Fig. W1.

Yes

U409 running?

Verify B+ at
Q207-5.

Is B+ at
Q207-5?

Is +5VDC + 5%
at C470?

Is the
output on
U202
+5VDC?

Verify U409-2
>2VDC.

U409
switched
on?

Verify L402 continuity
<1 Q and solder
connection to board.

Verify SW_B+
at input to
U202 and

RESET signal is
logic low.

Signals
verified?

Synopsis
This failure implies a problem
with the DC power distribution.
It may relate to a battery
supply or one of the regulated
supplies. Basic failure modes
are as follows:
1) Fuse S1 blown.
2) Open in Battery contacts or
from flex circuit through J401.
3) Defective switch Q207.
4) Open in B+_SENSE through
control top switch or
B+_SENSE not detected by pC.

5) Defective +5V regulator.

Verify control
voltage at
Q207-4 is logic

low.

Check inverter
circuit of Q206
and R244.

Control voltage
correct?

Repair connections
back to the vocon
board through J401.

Replace U409.

Replace U202.

Replace Q207.

Is the
output on
U410-3
+5VDC?

Verify SW_B+
at input to
u410.

Signals
verified?

Repair connections .

Replace U410.

MAEPF-24399-O

Chart 5. DC Supply Failure

Repair opens.

Fail 01/81
Host ROM Checksum
Failure

Y

Visually inspect all
leads to U205 and
U210 with a 5x glass.

Connections
good?

Use ohmmeter to electrically
verify following signal
connections to source IC:

Signal @ U205/U210 Source

HDO-HD7 U204
HAO-HA13 U204
HA140UT,HA150UT U206
HA16,HA17 U206
ROMCS1* ROMCS2* U206
OE*,MEMR/W* U206
VCC +5V

VSS GND

Repair opens.

Connections
good?

‘ > ReFLASH Host ¢ ‘

ROM

Host ROM
ReFLASH
passed?

End

Chart 6 . 01/81 Host ROM Checksum Failure

Synopsis
This failure indicates the Host
ROM program code is incorrect.
It is implied that the host
processor found and executed
enough valid code at power up
to get to the point of verifying
the rest. Basic failure modes
are as follows:
1) The contents of U205/U210
have been corrupted.
2) The decoding logic comprised
of U204 and U206 is not
working properly due possibly
to circuit opens or shorts or
that a failure of one or more of
these ICs has occurred.
3) U205 or U210 has failed.
Due to the fact that the Host uC
successfully initialized, a
failure in one of the ICs is not
likely.

Replace

U205/U210.

Check for operation of
U204 and U206 as
follows: During radio
power up Self-Test,
verify activity
(transisitons from high
to low) on U205/U210 -

ROM1CS*/ROM2CS*,
and OE*.

Refer to section on
Power-up Failure C.3
and/or Fails to
Bootstrap C.4.

MAEPF-24421-A
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Repair opens.

Fail 01/82 or 002
External EEPROM
Checksum Failure

v

Use ohmmeter to electrically
verify following signal
connections to source IC:

Signal @ U201 Source
HDO-HD7 U204
HAO-HA13 U204
HA140UT U206
EE1CS* U206
OE*,MEMR/W* U206
RESET* U407
VCC +5V
VSS GND

L————® Power-Down Reset Per

Replace U407.

Connections
good?

Verify operation of

Fig. W9.

Reset
Functional?

Reprogram
external EEPROM.

External
EEPROM
reprogrammed?

End

Synopsis
This failure indicates the
External EEPROM data
containing mostly customer
specific channel/mode
information is incorrect.
Basic failure modes are as
follows:
1) The contents of U201 has
been corrupted. A possible
cause of this failure would be
the improper operation of the
RESET circuit during a radio
power down sequence.
2) The decoding logic comprised
of U204 and U206 is not
working properly due possibly
to circuit opens or shorts or
that a failure of one or more of
these ICs has occurred.
3) U201 has failed.

Replace
U201.

Check for operation of
U204 and U206 as
follows: During radio
power up Self-Test,
verify activity
(transisitons from high
to low) on U201 -
EE1CS*, and OE*.

Initial
operation
checks
Good?

Refer to section on
Power-up Failure C.3
and/or Fails to
Bootstrap C.4.

MAEPF-24415-A

Chart 7 . 01/82 or 002, External EEPROM Checksum Failure

Isolate and
repair problem.

Verify 4XECLK on SLIC;
nominal 1.8432MHz
square wave, 0-5V.

10-6

Signals
verfied?

Replace U206.

Fail 01/84
SLIC Init Failure

v

Verify standard
bias per table
Table 3 pertaining
to SLIC.

Standard
bias OK?.

Verify Host/SLIC connections:
Use ohmmeter to electrically
verify following signal
connections to source IC:
Signal @ U206 Source

OE* U204
WE* U204
HDO-HD7 U204
4XECLK U204
HAO-HA4,

HA14_IN, HA15_IN,
HA16,HAL7 U204
cslo1* U204
CSPROG* U204

Connections
good?

Replace U204.

Synopsis
This failure indicates a failure
in verification of the data in the
SLIC parallel programming
registers Some basic failure
modes:
1) Missing supply or ground to
SLIC.
2) Open in parallel address bus,
data bus or associated select
lines between the host uC and
the SLIC.
3) 4XECLK missing to the SLIC.
4) SLIC is faulty.

Repair
connections.

MAEPF-24664-A

Chart 8 . 01/84 SLIC Initialization Failure



Fail 01/88
Host pC External RAM

Failure.

Verify standard
bias per table
Table 3 pertaining
to host pC.

Isolate and
repair problem.

Standard
bias OK?.

Synopsis
This failure indicates a failure
in the uC external SRAM at
power up test. Some basic
failure modes:
1) Missing supply or ground to
SLIC.
2) Open in parallel address bus,
data bus or associated select
lines between the host uC and
the SLIC and the SRAM.
3) 4XxECLK missing to the SLIC.
4) SLIC is faulty.
5) Improper decoding logic due
to open or failure of U211 AND
logic gate.
6) SRAM is faullty.

HAO0-HA13
HDO-HD7
MEMR/W*
OE*

Ccs*

IN_B
IN_A

Verify Host RAM:
Use ohmmeter to
electrically verify
following signal connections
to source IC:

Signal @ U202 Source

U206
U204
U206
U206
U211

Signal @ U211 Source

U204
U206

Signal @ U206 Source

OE* U204
WE* U204
HDO-HD7 U204
4XECLK U204
HAO-HA4,

HA14_IN, HA15_IN,

HA16,HA17 U204
cslo1* U204
CSPROG* U204

During radio power up
Self-Test, verify
activity (transisitons
from high to low) on
U202 OE* and WE*.

Signals

Replace U206. g
verfied?

Connections
good?

Repair
connections.

During radio power up
Self-Test, verify

activity (transisitons

from high to low) on

U202 Cs*.

Verify operation of

up Self-Test, verify

activity (transisitons

from high to low) on
U211 IN_B.

U204 and U211 logic AND
gate. During radio power

Signals

Replace U204. verfied?

Signals
verfied?

Replace U202.

Replace U211.

MAEPF-24665-B

Chart 9. 01/88 MCU (Host puC) External SRAM Failure

Replace U204.

/  Fail 01/92 N\
Internal EEPROM
\_ Checksum Failure )

v

Verify operation of
Power Down Reset Per

Fig. WO.

Reset
Functional?

> Reprogram Internal e

EEPROM.

Internal
EEPROM
reprogrammed?,

Realign radio.

v

End

Replace U407.

Synopsis
This failure indicates the Host
UC interal EEPROM is incorrect.
This data contains, among other
things, radio tuning parameters.
Basic failure modes are as
follows:
1) The contents of the internal
EEPROM have been corrupted.
A possible cause of corrupted
data may be improper operation
of the power down RESET
circuit U407.
2) An internal failure of U204
has occurred.

MAEPF-24407-B

Chart 10 . 01/92, Internal EEPROM Checksum Failure
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Fail 02/A0
ADSIC Checksum
Failure

v

Use ohmmeter to electrically
verify following signal
connections to source IC:

Signal @ U406 Source
D8-D23 U405
A0-A2,A13-A15 U405
PS* RD*WR* U405
SELX,RSTx U204
SPD,SCLK U204
1vDbDD,VDD1,VDD2,

VDD3 +5V
VDDAb,VDDA +5VA
VSSD,VSS1,VSS2,

VSS3 GND
2ySSA,VSSAb AGND
ABI R402

INote: Finding an open at VDDXx
may be difficult because of low
isolation between supply pins.

2 Also measure continuity
between GND and AGND through
jumper JU407.

Synopsis
The ADSIC calculates a checksum of the
configuration bus data programmed
through the Host uC SPI interface. This
failure indicates some problem with the
data. It should be noted that this is a
non-fatal error as it happened. As the
ADSIC controls some of the functions of
the DSP memory mapping and
interrupts, some aspects of ADSIC
programming problems may cause a
general DSP hardware failure. Some
operation of the ADSIC can be
determined by looking for the 8KHz @
IRQB. This signal is present only after
the host uC has programmed the IC.
Partial operation of the device may point
to a missing supply connection. Basic
failure modes are as follows:
1) An open or short in the DSP address
or data bus and select lines may cause
an error in reading the checksum.
2) Missing or improper 2.4 MHz clock
reference.
3) Missing signal in the Host uC SPI
programming interface.
4) Open or missing analog or digital
supply at one or more IC pads.
5) General IC failure.

Fail 02/81
DSP ROM Checksum
Failure

v

Visually inspect all
leads to U404 with
a 5x glass.

Repair opens.

Connections
good?

Repair opens.

Connections
good?

Verify SPI operation
by verifying
programming of
synthesizer IC
initiated by a channel
change. If pass find
connection problems to
U406. A failure
indicates a software
problem or hardware
fault with U204.

Chart 11.

Verify 2.4MHz
reference clock at
U406 IDC per Fig.

W10

Clock
Present?

Programming
signals
verified?

Verify clock at
ABACUS
source and/or

Use ohmmeter to
electrically verify
following signal
connections to source IC:
Signal @ U404 Source

DO0-D7
A0-A13,A17 U405
Al4-A16 U406
CE* U406
OE* WE* U405

U405

VCC +5V
VSS

GND

fix connection.

Verify SPI
programming
signals per Fig.
We. initiated by

mode change.

Verify U406-
RSTx goes high on
initial power up.

Repair opens.

Connections
good?

Reset high?

Replace U204.

Replace U406.

02/A0, ADSIC Checksum Faiure

MAEPF-24416-A
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ReFLASH DSP
ROM

Synopsis
This failure indicates the DSP
ROM program code is incorrect.
It is implied that the DSP found
and executed enough valid code
at power up to get to the point
of verifying the rest. Basic
failure modes are as follows:
1) The contents of U404 has
been corrupted.
2) The decoding logic comprised
of U405 and U406 is not
working properly due possibly
to circuit opens or shorts or
that a failure of one or more of
these ICs has occurred.
3) U405 has failed.
Due to the fact that the DSP
successfully initialized, a
failure in one of the ICs is not
likely.

Replace U404

Replace U406

DSP ROM
ReFLASH
passed?

Go to section
on ADSIC
Checksum

Failure (02/A0).
Chart C.11

End

Chart 12 . 02/81, DSP ROM Checksum Failure

At radio power up,
verify U404
A14,A15,A16
transisiton to a high
logic state. Verify
activity(transitions
from high to low)
on U404 - CE*.

MAEPF-24417-A



Repair opens.

Replace U415.

Yes

Fail 02/88
DSP SRAM U414
Failure

!

Use ohmmeter to
electrically verify

following signal connections
to source IC:

Signal @ U414 Source

D0-D23 U405
A0-A12 U405
WR*,RD* U405

E1* U415-0UT
E2 U406-A15
XIY* VIS* GND
VCC +5V

VSS GND
Signal @ U415 Source
IN_A U405-Al14
IN_B U405-A13

Connections
good?

Refer to
section on
FAIL 02/A0.
Chart C.11

Check for
ADSIC
programming
checksum
error.

ADSIC
checksum
error?

Synopsis
On power-up the DSP writes
data to the device and then
verifies the data. This failure
indicates the DSP SRAM failed
this pattern/checksum test.
U414 is selected by the DSP
(U405) address bus with the
addition of the OR logic gate
U415. Basic failure modes
are as follows:
1) Some problem exists
(open/shorts) with the
external address/data bus.
2) Possible failure of the DSP
address/data bus or
RD*/WR*/PS*/DS* signals
used in selecting this part.
Since the other two DSP
SRAMs share this bus as well
as other ICs, this is not a likely
failure.
3) Operational failure of the OR
logic of gate U415.
3) Open in supply or ground to
the IC.
4) Failure of the IC.

Fail 02/84
DSP SRAM U403
Failure

!

Use ohmmeter to
electrically verify

following signal connections
to source IC:

Signal @ U403 Source
D0-D23 U405
AO0-A12 U405
WR*,RD* U405

E1* U405-A15
E2 U406-RSEL
XIY*\V/IS* GND
VCC +5V

VSS GND

Repair opens.

Connections

good?

During power
up Self-Test
verify E1~ on
U414 is enabled
by high to low

transitions of
R3SEL*.

Refer to
section on
FAIL 02/A0.
Chart C.11

Replace U414.

Inputs to
U415
functional?

During power-up
verify operation
of U415 by
looking for
transitions on
inputs IN_B and
IN_A.

Replace U405.

R3SEL*
appears
functional?

fault?

Do all three
SRAMs
exhibit a

Replace U405.

MAEPF-24410-A

Chart 13 . 02/88, DSP External SRAM Failure U414

Check for
ADSIC
programming
checksum
error.

ADSIC
checksum
error?

Yes No

Replace No

U406.

Synopsis
On power-up the DSP writes
data to the device and then
verifies the data. This failure
indicates the DSP SRAM failed
this pattern/checksum test.
Besides utiling decoding logic
from the DSP (U405), U403
has additional logic in the form
of RSEL from the ADSIC
(U406). A problem with the
ADSIC in the form of a
programming or hardware fault
will cause a problem with the
operation of this part. Basic
failure modes are as follows:
1) Some problem exists
(open/shorts) with the
external address/data bus.
2) Some problem exists with
the ADSIC memory select
(RSEL) which may include an
ADSIC programming problem
(SPI bus) or possibly a failed
ADSIC.
3) Possible failure of the DSP
address/data bus or
RD*/WR*/PS*/DS* signals
used in selecting this part.
Since the other two DSP
SRAMSs share this bus as well
as other ICs, this is not a likely
failure.
4) Open in supply or ground to
the IC.
5) Failure of the IC.

During power
up Self-Test
verify E2 on

by low to high
transitions of
RSEL.

U403 is enabled

RSEL
appears
functional?

Do all three
SRAMs

Replace U403.

exhibit a
fault?

Replace U405.

MAEPF-24409-B

Chart 14 . 02/84, DSP External SRAM Failure U403
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Fail 02/82

DSP SRAM U402 Synopsis _ —
Failure On power up the DSP writes DSP Hardware Synopsis
data to the device and then Falure On power-up the host uC sends
. R R several handshake commands
verifies the data. This failure through the host interface to
. . . the DSP system to coordinate
indicates the DSP SRAM failed Vb?"fv S'a‘mt‘*rd the power up programming of
: las per table the ADSIC and detect any DSP
Use ohmmeter to this pattern/checksum test. Table 3. power up status messages..

i i i This error indicates the host
electrically verify U4(_)2 decoding Iog"_: consists never received a response
following signal connections entirely of address lines from fom e DsP. Th pover

. . code is downloaded from U404
to source IC: the DSP (U405) A failure in Isolate and Standard and executed internally in the
) : . repair problem. bias OK?. DSP. This is a wide ranging
Signal @ U402  Source this part would point to the See Chart C.5 problem which may be difficult
. . to isolate without special tools.
DO-D23 U405 part itself or with the DSP. Some base fare mades
However the possibility exists 1) Some fundamental system
AO_A12 U405 f d d p | . ty bl t clocks or supplies are not
Or a aecoding logic pronlem to operational.
WR*, RD* U405 g g p Reflash DSP 2) Improper operation of the
E1* U405-A15 cause one of the other SRAMs code. 'ADSIC memory mapping
i isi functions.
E2 U405-A13 to O\_lerlwr:te :402' ThI'ShIS 3) Corrupted DSP FLASH
articularly the case wit program code.
XIY* VIS* GND p A y ] ) 4) Hardware problem with host
vCC +5V U403 which is selected with Fail Unable to LCIDSP interface
H 02/90 Reflash 5) Improper configuration of
VSS GND the RSEL signal from ADSIC persists? DS code? MODA and MODB by ADSIC.
(U406). This problem should 6) DSP_RST* not operating

correctly.
7) ADSIC not functional due to
missing 2.4MHz reference.

be investigated before
replacing any parts. Basic

. Verify D23 is
failure modes are as follows: pulled high

FLASH
1) Some problem exists o o "”’g’ar“m;’f vty et
: generate MOD select
(open/shorts) with the oine onDSP
; i when RESET
Repair opens. Connections external. addrgss/data bus. e e
good? 2) Possible failure of the DSP MODA High
Repair problem s MODB  Low.
address/data bus or with RAO4. el 0
RD*WR*/PS*/DS* signals a0y
. . . Chart C.12
used in selecting this part. Verfiy
. operation and
Since the other two DSP MOD pins continuity of
i correct? RSTx on U406.
Check for SRAMs share this bus as well on mowor
as other ICs, this is not a likel Signal should
ADSIC . y transition
programming failure. from low to
checksum 3) Open in supply or ground to g
error. the IC.
4) Failure of the IC.
Verify Host Port:
Use ohmmeter to
electrically verify
following signal connections ADSICRESET Replace U204.
to source IC: )
Due to the Signal @ U405  Source
- HO-H7 U204
Refer to ADSIC No possibilityof a HAO-HA2 U204
. i i HRW* U204
section on Yes checksum failure causing i o
Fail 02/A0. a RAM overlap RESET U204 Verify 2.4
error? MHz reference
Chart C.11 U403 should be On power up, verify on U406-IDC
ifi transitions on HEN* from per Fig W10.
verified. high to low indicating DSP *Note
is being selected. frequency may
be off, if
sequence was
Repair opens aborted before
as necessary. ABACUS was
No a(ilivity programmed.
exists on Host port
pins when
measured on oPer-atEn
Refer to a Does a fault Do all three pezsuedon verfed
; exist with SRAMs Replace U402. by
Fail 02/84. U403? exhibit a indicate a bad Reference Replace U406,
' fault? HC. If this is present? P :
: the case
replace U204 -
Replace U405.
Verify
operation of
ABACUS IC
and repair as
Replace U405. il MAEPF-24414-A
MAEPF-24408-B
Chart 15 . 02/82, DSP External SRAM Failure U402 Chart 16 . 02/90, General DSP Hardware Failure
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Repair opens.

Replace module
with known
good one and

retest.

Radio
functions
with known
good
module?

Replace secure
module.

Secure Hardware

Fail 09/10 I

Failure

!

Verify connections
to secure module
through J801.

Connections
good?

Is known
good module
available?

Use ohmmeter to electrically
verify following signal
connections to source IC:

Signal @ J801 Source
MOSI,MISO,SPI_SCK U204
EMC_WAKEUP* U206
EMC_EN* U206
EMC_REQ U206
Pins 6,21,22 GND

Verify bias of following signals

Signal@J801 Nominal Bias
UNSW_B+ 7.5VDC+1.0VvDC
SW_B+ 7.5VDC+1.0VDC
GND GND

Synopsis
This failure relates only to
secure equipped radios and
indicates a power up self-test
failure for the secure module.
More specifically this failure
indicates a failure in
communications between the
Host uC and secure module.
The secure module is not
considered field repairable so
troubleshooting is limited to
verifying a problem with the
module and replacing. Typical
failure modes would be:
1) Open between secure module
and vocon board at J801.
2) The host pC communicates
with the secure module via the
SPI bus (Refer to Fig. S1). A
failure of this bus.
3) Failure to get proper
supplies and grounds to J801.

Connections
good?

Repair
connections.

Replace
respective
source IC or

VOCON board.

Verify electrical activity at the
following signals at power up:
Signal @ J801 Source
MOSI,MISO,SPI_SCK U204
EMC_WAKEUP* U206
EMC_EN* U206
EMC_REQ U206
Yes

Signals
good?

Replace secure
module.

Chart 17 . 09/10, Secure Hardware Failure

MAEPF-24411-A

Repair opens.

Replace module
with known
good one and

retest.

Radio
functions
with known
good
module?

Replace secure
module.

/ Fail 09/90
Secure Hardware
\_ Failure

Y

Verify connections
to secure module
through J801.

Yes

Connections
good?

Is known
good module
available?

No

Use ohmmeter to electrically
verify following signal
connections to source IC:

Signal @ J801 Source
EMC_RXD U405
EMC_TXD U405
Pins 6,21,22 GND

Verify bias of following signals

Signal@J801 Nominal Bias
UNSW_B+ 7.5VDC+1.0vVDC
SW_B+ 7.5VDC+1.0vDC
GND GND

Synopsis
This failure relates only to
secure equipped radios and
indicates a power up self-test
failure for the secure module.
More specifically this failure
indicates a failure in
communications between the
DSP and secure module. The
secure module is not considered
field repairable so
troubleshooting is limited to
verifying a problem with the
module and replacing. Typical
failure modes would be:
1) Open between secure module
and vocon board at J801.
2) The DSP communicates with
the secure module via the
SCI/SSI bus (Refer to Fig. S1).
A failure of this bus.
3) Failure to get proper
supplies and grounds to J801.

Connections
good?

Repair
connections.

Verify electrical activity at the
following signals at power up:

Replace
respective
source IC or

VOCON board.

Signal @ J801 Source
EMC_RXD U405
Yes

Signals
good?

Replace secure
module.

Chart 18 . 09/90, Secure Hardware Failure

MAEPF-24412-A
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Keyload
Failure

Verify the use of the correct keyloader per the following table:
Secure Module Kit(s) KVL Kit(s) Encryption
NTN7770 T3010DX DVP
NTN7771 T3011DX DES/DES-XL
NTN7772 T3011DX DES/DES-XL
NTN7773 T3012DX DVI-XL
NTN7774 T3014DX DVP-XL
NTN7329 T3012DX & T3010DX DVI-XL & DVP
NTN7332 T3011DX & T3010DX DES-XL & DVP
NTN7331 T3011DX & T3014DX DES-XL & DVP-XL
NTN7330 T3014DX & T3010DX DVP-XL & DVP
NTN7370 T3014DX & T3012DX DVP-XL & DVI-XL
NTN8967 KVL3000 All except DVP
Verify the use of the correct KVL cable as a TKN8506.

Obtain correct
KVL and cable.

Verify and repair
connection of
OPT_SEL2/KEYLOAD*
from KVL to Universal
connector to J206.

Replace U206.

Good
connection?

Repair
connection.

Correct
equipment?

With KVL attached to
radio and radio on,
verify display
message "KEYLOAD"

"KEYLOAD"
message
displayed?

Yes

Verify connection of
RTSIN*/KEYFAIL*
from the universal

connector pin 9
and from J206 to
J801-15.

With KVL attached to
radio and radio on,
inititate a keyload by
pressing P-T-T on the
keyloader and look for
activity on J801-15.

No Yes

Chart 19 . Key Load Fail

Synopsis
This failure relates only to
secure equipped radios and
indicates a failure to load key
with the KVL indicated by the
message "x FAIL" and key fail
tone. Typical failure modes
would be:
1) Open between Pin 10 of the
universal connector C which
places radio in Keyload mode.
2) Use of wrong KVL or KVL
cable for ASTRO Digital Saber
radio.
3) Failure of secure module.

Replace
secure module.

Verify
connection
across J801.

Good
connection?

Repair
connection.

MAEPF-27147-0

Button
Test

v

Place radio in Test
Mode. Press Top
Side Button so
display reads CH.
This places radio in
button test mode.
Verify key codes
displayed per Button

Table.

End

10-12

Keys
correct?

Refer to
appropriate
troubleshooting
chart.

Synopsis
This chart relates to a failure
in the button functions. Basic
Failure modes are as follows:
1) Failure in control top/ptt or
Spkr/mic flex circuit.
2) Bad connection.
3) Defective switches or pads.
4) Defective A/D port in host
ucC.

Button Table

Button Code

PTT 1/ 0-1

Top Button 3/ 0-1

Top Side Button 96/ 0-1

Side Button 1 97/ 0-1

Side Button 2 98/ 0-1

A/B Switch 65/ A=0, B=1
Zone/Channel Select 4/ 0-15
Volume Control Knob 2/ 0-255

Chart
C.24
C.24
C.24
C.24
C.24
C.24
C.23
C.22

See Chart C.21

Keypad Table

131/1 132/1 133/1

v
>
v

128/1 129/1 130/1

4
0
v

49/1 50/1 51/1

0
6
0

52/1 53/1 54/1

0
0

55/ 56/1

o1
N
X
=

00

5
0

58/1 48/1 59/1

y
J
y

Chart 20 .

MAEPF-24397-O

Button Test




Keypad
Error.

v

Verify operation of
keypad per "Button
Check" flow chart C.20.

v

By studying the
adjacent chart against
the keys which have
errors, one signal may
be determined to be in

error or verify logic
levels at U206
PJO,PJ1,PJ6, and
PL2-PL7 for each
channel noting that the
key pressed provides a
logic low at on COLx
and one ROWXx.

Synopsis
This chart relates to a failure
in reading the keypad. Basic
Failure modes are as follows:
1) Failure in flex circuit.
2) Bad connection.
3) Defective keypad.
4) Defective port in SLIC.

Refer to "No
Receive Audio”
flow chart C.29.

Verify keypad

model with RSS.

If model checks
good replace
U206.

Signals
check good
at U2067?

U206

PL7

PL6

PL5

PL4

PL3

PL2

PJ6 PJ1 PJO
coL1 CcoL2 COoL3

Replace keypad module
if J701 checks good.

Chart 21 . Keypad Error

MAEPF-24398-O

Volume Set
Error

Y

Verify operation of
volume knob per
"Button Check" flow
chart C.20.

Yes
Volume checks

OK?

Using voltmeter,
measure voltage at
U204-PE2 while
turning volume pot
from min to max.
Voltage should vary
from 0 to 5VDC.

Synopsis
This chart relates to a failure
in volume set knob. Basic

1) Failure in control top/ptt

Failure modes are as follows:

Replace S901.

flex circuit.
2) Bad connection.

pcC.

circuit.

3) Defective volume pot.
4) Defective A/D port in host

5) Problem in receive audio

Voltage
functional?

Measure resistance
from pin 3 of R901
to GND. Value
should be 50KQ.
Measure resistance
from pin 2 of R901
to GND while moving
volume pot through
range; vlaue should
vary from 50KQ to
0KQ.

Volume pot?

Verify connections
and control top/ptt
flex connections.

MAEPF-24401-A

Chart 22 . Volume Set Error

Replace U204.
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Zone/Channel Select
Error.

!

Verify operation of
zone knob per "Button
Check" flow chart C.20.

v

By studying the
adjacent chart against
the channel numbers
which have errors,
one signal may be
determined to be in
error or verify logic
levels at PH3-PHO at
U206 for each
channel..

Verify codeplug
programming
with RSS. If

codeplug checks
good replace

U206.

Signals
check good
at U206?

Verify similar
operation directly at
S902.

Replace S902.

S902 checks
good?

Repair flex or
connections as needed.

MAEPF-24402-A

Synopsis
This chart relates to a failure
in reading the zone/channel
select knob. Basic Failure
modes are as follows:
1) Failure in flex circuit.
2) Bad connection.
3) Defective switch.
4) Defective port in SLIC.

Channel RTA3 RTA2 RTAl RTAO
1 0 0 0 0
2 0 0 0 1
3 0 0 1 0
4 0 0 1 1
5 0 1 0 0
6 0 1 0 1
7 0 1 1 0
8 0 1 1 1
9 1 0 0 0
10 1 0 0 1
11 1 0 1 0
12 1 0 1 1
13 1 1 0 0
14 1 1 0 1
15 1 1 1 0
16 1 1 1 1

Chart 23 . Zone/Channel Select Error

Top/Side Button
Error

Y

Verify operation of
buttons per "Button
Check" flow chart C.20.

Using RSS, verify
problem button is
enabled for function.

Button
enabled?

Use RSS to
enable button.

Buttons
check good?

Using a voltmeter,
measure the voltage at
PE3 of U204 while
depressing the following
button:

Button Nom. VDC
Top 0.00
Top Side 2.38
Side 1 3.06
Side 2 3.77

Replace U204.

10-14

Synopsis
This chart relates to a failure
in reading the buttons: Top, Top
Side, Side Button 1, or Side
Button 2. Basic Failure modes
are as follows:
1) Failure in flex circuit
consisting of R902, R903,
R904, R201.
2) Bad connection.
3) Defective switch.
4) Defective A/D port in host
ucC.

Levels
correct?

Verify
operation of buttons
S903, S905, S906,

and S907.

Replace frame No
assembly.

Buttons OK?

Verify connections
and control top/PTT
flex circuit
consisting of
R902, R903 ,R904,
R201 and repair as
necessary.

MAEPF-24400-A

Chart 24 . Top/Side Button Error




Fix with RSS.

Replace U204.

Repair J601.

No Display.

Y

Verify display model
with RSS.

Wrong model?

Synopsis
This chart relates to a failure
in the display. The display is
considered not field repairable

and must be replaced as a uint.

Basic Failure modes are as
follows:

1) Non-display model radio.
2) Bad connection.

3) Defective pC.

Verify signal activity on
J601-2 and J601-1
during mode select

changes.
No
Yes
Verify J601
connections and bias.
No

Replace display
module.

MAEPF-24403-A

Chart 25 . No Display
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Isolate and
repair problems.
See chart C.5.

No TX Modulation

(Vocoder Failure)

Y

Verify standard bias
per Table 3.

Standard
bias OK?

Synopsis
This failure indicates a lack of
transmit modulation with the
fault lying with the vocoder. It
assumes no power up fail codes
were displayed. Since all
modulation modes occur
through the same path, this
failure applies to digital/
PL,DPL, etc. Failure modes are
as follows:
1) Error with host puC in which
PTT is not detected.
2) Missing DSP IRQB interrupt.
3) Missing clock or data on SSI
port from/to ADSIC.
4) Non functional control of or
faulty Audio PA.

Verify signals at U401 are:

Signal Logic
EXT/INT_SPKR 0
MICEN 1

Set radio to test mode CSQ.
Connect radio to R4005B test box
or equivalent and inject a 1KHz
mic signal with amplitude
sufficient to provide 3KHz
deviation (about 11mV RMS).

5) Damaged microphone or flex.

6) Faulty ADSIC IC.

Replace U406 if
continuity of
signals
EXT/INT_SPKR
and MICEN from
U401 to U406
verifies and PTT
was initiated
from external.
*Note: Q401 ia a
non-inverting

transistor buffer.

Control
signals
correct?

Verify 1KHz

Y

PTT radio using external

PTT switch. Verify signals

per Figs. W8 and W10.

Verify signals per Figs. W8

and W10.

Fault lies with
transceiver board.
Refer to appropriate
chart. "No Transmit
Deviation" V/U - C.28
800MHz - C.27

All signals
present?

Replace
Speaker/Mic/Flex
assembly after

verifying continuity
of signal paths.

Trace PTT (int/ext)
from switch to

U206 and correct
opens. If no

problems found,
replace U206.

Verify LED on
top of radio is

Replace U401.

signal at U401-
EXTMICIN.

Fig. Ws-
Trace 4
present?

Fig. W8-Trace 2
present?

Fault lies with
transceiver board.
Refer to appropriate
chart. "No Transmit
Deviation" V/U - C.28
800MHz - C.27

Verify signals per
Fig. W3 at indicated
points.

Fig. W8-
Trace 1
present?

Replace U406.

Check and repair
Q402 inverter
circuit as
necessary.

If signal is present
during this test, but
not under normal
conditions (internal
mic.) check MUX
circuitry of U408
and U412 and
microphone bias
elements
R434/R406 and
R430/R408.

Fig. W8-
Trace 3
present?

Replace as
necessary.

Audio signal
present at
input to

U401?

Verify MUX control
voltages:

Signal Logic
U408-4 0
U412-4 1

MUX control
voltages
check?

Verify operation
of MUXs U408 and
u412.

Repair limiter
circuit comprised
of U411 and
associated
circuitry.

10-16

Fig. W3-
Traces 1 and
3 present?

Fig. W3-Trace 2
present?

Replace U406.

Replace U405.

Replace U406.

MAEPF-24418-A

Chart 26 . No TX Modulation



No TX Deviation
800MHz Transceiver

v

Set radio to test mode CSQ.
Connect radio to R4005B test box
or equivalent and inject a 1KHz
mic signal with amplitude
sufficient to provide 3KHz
deviation (about 11mV RMS).

!

PTT radio using external
PTT switch. Verify signals
per Figs. W8 and W10.

Audio at pin
15 of J1?

Audio at pin 5
of U302?

Audio at pin 30
of U302?

Check components
C316,
C315,R305,C324,
and R314.

Replace J401
header.

Check
continuity
between pin
15 of J1 and
pin 5 of U302.

Replace U302.

MAEPF-24405-O

Chart 27 . 800MHz No TX Deviation

No TX Deviation
VHF/UHF Transceiver

Set radio to test mode CSQ.
Connect radio to R4005B test box
or equivalent and inject a 1KHz
mic signal with amplitude
sufficient to provide 3KHz

deviation (about 11mV RMS).

!

PTT radio using external
PTT switch. Verify signals
per Figs. W8 and W10.

Audio at pin
15 of J1?

Check
continuity of
J1.

Audio &
voltage at
U204-5?

Check C303 &

continuity of
J1.

Audio &
voltage at
U204-30?

Replace U204.

Audio &
voltage
between C231
& C233?

broken runner.

Check solder
joint and for

Voltage
between R207
& R208?

Audio between
R207 &
R208?

Suspect R207
or C231.

Suspect R208.

VSF* at
R2087?

Voltage at
CR202?

Check U204.

*VSF = Voltage from Super Filter
(U204, pin 19) 4.6VDC.

Suspect
L218.

Replace C225.

Chart 28 . VHF/UHF No TX Deviation

MAEPF-24404-0
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Isolate and
repair problems.
See chart C.5.

No Receive Audio
(Vocoder Failure)

v

Set radio to test mode
CSQ. Inject a 1KHz

modulated signal at the

carrier frequency at
-60dBm level with
3KHz deviation.

v

Verify standard bias
per table Table 3.

Standard
bias OK?

During a mode
change, verify an
ABACUS
programming
sequence occurs
per Fig. W4
probing on the
ABACUS carrier.

Verify signals
present at ADSIC
(U406) per Fig. W10
and Fig. W5. Note
DOUT and DOUT* are
low level voltage
signals.

ABACUS is

programmed
?

Fault lies with
transceiver board.
Refer to appropriate
section. Chart C.30

Signals
present?

Verify SBI signal
connection
between ADSIC and
ABACUS ICs.
Repair as
necessary. If
connection good,
replace U406.

|
Synopsis

This failure indicates a lack of

received audio with the fault

lying with the vocoder. It

assumes a functional

transceiver board and no power

up fail codes were displayed.

Since all received signal modes

occur through this same path,

this failure applies to digital/

PL,DPL, etc. Failure modes are

as follows:

1) Missing DSP IRQB interrupt.

2) Lack of 2.4 REF clock and/or

data from ABACUS.

3) Missing clock or data on SSI

port from ADSIC.

4) Non functional control of or

faulty Audio PA.

5) Damaged speaker or speaker

flex.

6) Faultu ADSIC.

Verify signals per
Fig. W7 at points
indicated.

Replace U406.

Fig. W7-
Trace 1

Verify signals per Fig.
W?2 at points
indicated.

Replace U406.

Signals
present?

Replace
Speaker/Flex
assembly after
verifying continuity
of signal paths.

Signals
present?

At this point the fault
could lie with a faulty
ADSIC, or it could be

the DSP does not
see/service the IRQB
or SC1 interrupt from
ADSIC!

present?

Fig. W7-
Trace 2
present?

Fig. W7-
Trace 3or4
not present or
in phase?

No

Check for continuity
between U405 and
U406 of the signals
depicted in Fig. W2
and the 8KHz IRQB.

Verify signals
EXT/INT_SPKR
and AMPEN at

Repair
connections.

Replace U406.

Connections
good?

Alert tone
audible?

Perform radio

function which

causes an alert
tone to be

Replace U405.

generated.
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U401 are logic
high.

Control
signals
correct?

Yes

Replace
Speaker/Flex
assembly after
verifying continuity
of signal paths.

Replace U406 if continuity

of signals EXT/INT_SPKR

and AMPEN from U401 to
U406 verifies..

Make sure no
external
mic/speaker is

attached to
universal
connector which
would cause the
radios to select
EXT_SPKR.

Replace U401.

MAEPF-24406-A

Chart 29 . No RX Audio



Bad

SINAD

Bad 20Db Quieting
No Recovered Audio

NOTE: INJECT MODULATED
ON CARRIER FREQUENCY
SIGNAL AS REQUIRED

Spray or Inj
XTAL Filter
FL1.

ect 1st IF into

IF FREQS:
45.15 VHF

73.35 UHF/800MHz

into J2

Inject RF

YES .
Audio

IF Signal
at L605?

RF

Signal

at T1 (VHF/

UHF), T202

(800MHz)
?

RF

Signal

at L8 (VHF/

UHF), L180

(800MHz)
?

RF

Signal

at L6 (VHF/

UHF), L201

(800MHz)
?

NO OR
WEAK RF

RF
Signal at
CR109 (VHF/ \YES

YES Check U1 Stage.

Trace IF signal
from L605 to

Q601.
Check for bad
XTAL filter.

Check FGU
Chart C.31 -
VHF/UHF
C.32 -
800MHz

Check Mixer,
U2, T1 (VHF/UHF).
U205, T202
(800MHz)

Check filter between
U1 and U2 (VHF/UHF).
U202, U205 (800MHz)

U202 (800MHz)

800MHz
Check U201 filter.

Program filter to
VHE | Schematic test fregs.
and check varactor

UHF), CR102
(800MH?z)
2

UHF | voltages.

NO

Heard? ‘

Check 2nd LO
Cntrl Voltage
at R413

Q601
Collector
OK?
IF signal
present?

Is
circuit

VCO
Locked?

Check Q601
bias Circuitry
for Faults.

Check R601,
R602

Replace bad
components.

14.4MHz
at ABACUS

(U401) pin
15?

Rotate Freq. Knob

Before replacing U401,
check U401 voltages.
Check for no Rx audio
VOCON flowchart C.29.

Activity
On U401
Sel Pin?

Check FGU,
Chart C.31 - VHF/

| UHF C.32 -
800MHz

FGU No Lo Injection/TX

Unlock

Check continuity
between:

U204-2 & J401-9,
U204-3 & J401-10,
U204-4 & J401-14.
If no fault found
replace U204.

Check U401voltages
and programming &
14.4MHz VCO
components.

Check J1. If
OK, Check "No Rx
Audio" Chart C.29

Check harmonic filter L126-127,
ant. switch, CR109, J2 contact
(VHF/UHF). CR102, L105, L103,
L106, C101, C114 (800MHz)

If voltages OK check
varactor filter. If voltages not
OK, check U102. Check
also Q108, R115, U102
voltages. Check U102 can
be selected by MCU

before replacing U102.

Before replacing U401 check 2nd
VCO Q1. Check VCO O/P level;
C408, C425. Disconnect R416 and
verify that a 0.5V to 5V ctrl voltage
VCO will sweep about the IF freq.

Chart 30 . VHF/UHF/800MHz Receiver RF

MAEPF-24386-O

No 2.1 MHz

Go to VCO TX/RX
Unlock
Troubleshooting
Chart C.33.

Check CR205,

CR206, C266, C267,

C284 & C285(V),

C282, C259

VDC at
VCTRL (TP5),
<0.7v?

NO

5V at
U204
Pin 11, 20, 23
25, 427

13V at
U204
Pin 36?

YES

2.1 MHz
at U204
Pin 10?

YES

YES

VDC at
CR205 Pin 4
OK?

NO

YES

NO

Replace
U204

YES

VDC at
U202 Pin 1,
2 & 8 OK?

NO

Replace
U202

Replace
U204

16.8 MHz
at U204
Pin 14?

NO

YES

YES

Check C256,
C257, C258 &
CR204

Replace

YES

16.8 MHz
at U203
Pin 10?

U204

A

Chart 31 . VHF/UHF Frequency Generation Unit (FGU)

NO
Check Connection OK Replace
at C274, R221(V), +—» Uzgs
R222(U)
IC PIN VOLTAGE
U202 1,2 SV
8 7.5V
U204 21 L.6v
28 1.7V (VHF TX)
28 1.6V (UHF TX)
29 1.8V (VHF RX)
29 1.6V (UHF RX)
39 4.5V (TX)
39 0.7V (RX)
38 4.5V (HIGH END)
38 0V (LOW END)
CR205 4 -7.5V (HIGH END),
0V (LOW END)

MAEPF-24389-A
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FGU No Lo Injection/TX

Unlock
A

Check Continuity
Between

U302-2 & J401-9
U302-3 & J401-10
U302-4 & J401-14
If no fault found,
replace U302.

No 2.1MHz

Goto VCO
TX/RX Unlock
Routine

Chart C.34

Check
C301, C302,
C350 & CR301

10-20

YES

YES

VDC at
U305 Pin 1,

2 &8 0K
?

NO

VDC at
V ConPin1 YES Sgglzace
U307
YES

Refer to DC
Switch
Chart C.35

YES YES

YES YES

Replace
U302

U304

Replace

YES

A

NO

16.8MHz
at U304
Pin 10?

YES

Check

R306/C309

A

MAEPF-24390-A

NO

Chart 32 . 800MHz Frequency Generation Unit (FGU)

Check Continuity
Between

U304-24 & J401-5
U304-22 & J401-15
U304-24 & J401-8

YES

VDC at
u308-9,
13, 14, 23

NO




VCO TX/RX UNLOCK

Check
VDC at
C246
(VCTRL)
—_— —_ — — — — — — — e
VDC RX % . . TX . .
Replace NOTE: If C240 is found * NOTE: If C240 is found |
Ugm l%\{i/f%gw | ONLY defective, change to 2.7PF (VHF)/ ONLY defective, change to 2.7PF (VHF)/
ong 2.4PF (UHF1)/2.4PF (UHF2) 2.4PF (UHF1)/2.4PF (UHF2) |
YES | |
For VHF |
4.6V at Replace components & go Replace components & go
Cheﬁckol_é 1. Collector | to -VEE crossover freq. [+ ] to -VEE crossover freq.  [%] |
of Q2027 tune procedures Chart tune procedures. Chart
replace . :
U201. C.39 except if L208, L209 C.39 except if L213, L215 |
| are changed. are changed.
X
Power at \ NO Is L207 0.1V at |
collector of (UHQ 2/2513/209 U201 :ﬁﬁ) ::%%g
Q202? RX 0/219 Pin 14? g |
Voltage YES 0.7V at : * 4.4V at ’ "N\UYES * |
Check at U204 | U201 Pin C235 C2ULNTES YES( U201 Pin Go22, C223, Check
20 Pin 217 52 CcR207 (OHP) 57 5226 Caal, R206, R217, | |
’ R219, R210,
| R203, if ok
replace Q203 |
| NO
Check L205 & Check Check |
R220. If no fault | L1221 & R203, R204, 1221 & Vol
found, replace U204 R28(35, 502209’ U204 a(t)(?zgf?:??
U201, | Q 2 |
| |
Replace Replace
- Volt Check
U201 | U201 Replace YES 2des \NO |r209, R206, Replace
— U201 at U201 pins
11 and 12 R217, R219 U201 |
| ok? & R210
L — — — — — — — —

MAEPF-24387-A

Chart 33 . VHF/UHF Voltage Controlled Oscillator (VCO)
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[ VCO TX/RX Unlock ]

CBZheck Continuity Refer to Check C310 if
etween hart DC

U302-19 & Ct a:]t . OK Change
U307-9 Switch C.3 U302

5VDC 5vVDC Measure Measure
U307-3 U307-8 Freq. Freq.
777-825MHz 850-870MHz U303-15 U302-21

Check L301,
C377if OK
Change U303

5vVDC
U303-6
806-825MHz

Refer to FGU
Chart C.32

Change U307

5VDC

U302-38
806-825MHz

Refer to FGU
Chart C.32

Change U302

Check Continuity
Between
U302-38 & U303-6

MAEPF-24388-A

Chart 34 . 800MHz Voltage Controlled Oscillator (VCO)

YES

800MHz DC Switch.

Voltage at
Q503-4?

Check

0V at Q503

Pin 5 3 RX Vos'gage a continuity

Pin 3 - TX? U305-1* between U305
and Q503.

Check U503.

Replace U305.

Check mating
plug. If plug is
good, go to
chart C.26.

Refer to Chart
C.50on"DC
Supply Problem".

MAEPF-24392-A

Chart 35 . 800MHz DC Switch



No R5
U106 Pin 2

Replace
U106
Check L131,
L121 and CR109
and L122 For
Open Connections
Replace
U102
Check DC Power
Supﬁly Failure
Chart C.5
A
Replace
U202
Replace
Q107

Voltage
at Q111 Pin
3 collector?,

YES

YES Less than
gi’i'fce 48V at Q111
Pin 1 base?
Replace Voltage
U202 at U202,
Pin 8?
Replace

U102

Check Fuse,
Flex Connection
J1-17, 19, 20;
Volume Switch

o 1

Voltage
at U202
Pin 8?

YES

Replace U202

Rectify
Fault MAEPF-24391-0

R101, and
header
good?

Goto
Chart C.26

Chart 36 . VHF/UHF DC Switch
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Replace
Ant Switch

Check
L101

Check
Continuity at
Ant. Switch

(

No/Low Power )

Check
Continuity
across
U501

RF
Input Drive

U502-1
>1dBm

Check L102,

L105, C114, Replace U501

Go to VCO
Chart C.34

C101, C108

Replace U502

RF

Check R507,
R508

Go to VCO Input Drive
Chart #5B U502-1
>1dB

Base Q501

vDC

Check U503 Check U504

D/IAIC ALCIC
Check: U504,
CR501, R505,

YES C503, R503,
R506
NO
Check U503
D/IAIC

X
Current
>500 mA

Go to DC Switch
Chart C.35

Check E1, E2,
E3, E4, J3

Check Q502
& R509

VDC
Lock Det
Cath.

See Chart C.32
FGU Unlock

CR502

Check U503
D/AIC

Check R501

10-24

Check Continuity
Between U504-13
& J3-20

Change ALC
U504

MAEPF-24394-A

Chart 37 . 800MHz Transmitter RF



C No/Low Power

TX Current

NO

IsT50n \NO

> 500 mA?

Check antenna
switch

YES RF at RF

Connector,J2

Check Components
Between C147
and L128

RF at
Cathode of
CR108?

Check Antenna
Switch Biasing

Circuits, L122,

L105, U101

Replace U104

RF Present
at Pin 5 of
u104?

Replace U105

Replace U101

at C1537?

Voltage
at U105
Pin 3?

Check Components
Between U105

and U201. If No
Fault Found,

Go To FGU
Troubleshooting
Chart C.31

Replace U105

U101
Pin 3
About 3.5V
Pin 6
About 1.5V?,

Check Detector
Circuit, CR102, (VHF),
CR101 (UHF), CR103,
R110, R111, U102

Go to DC Switch
Routine Chart C.36

Check B+, E1 & E101
(VHF), E1, E2, E3 &
E101, E104 (UHF) and
Power Supply

7V at
Collector
of Q101?

YES _ | Check L102, L103 (UHF)

1102, L130 (VHF)

Go to FGU No Lo
Injection/TX Not
Lock Routine
Chart #4A

5V at
U101,
Pin 16?

7.5V at
Emitter of
Q1017

Check Power
Supply

Voltage at
Q101 Base
is B+ Less

Replace Q101

Voltage at U101

Pin 14 > 1V? Replace U101
in ;

NO

Replace U102

MAEPF-24393-O

Chart 38 . VHF/UHF Transmitter RF
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VCO-VEE Crossover
Freq. Tune Procedure

’i‘

Program Radio to
Low Band Edge
136 MHz (VHF)
403 MHz (UHF1)
450 MHz (UHF2)

Replace C240 or C223 *
VHF UHF1

C240RX) 3.0 2.7

C223(TX) 2.7 24

UHF2
2.7
2.7

* A complete part description and
Motorola part number for ordering
is located in the service manual.

Is
VCTRL (TP5)
>3.0V?

Program Radio to
High Band Edge
178 MHz (VHF)
470 MHz (UHF1)

520 MHz (UHF2)

NO

Replace C240 or C223 *
VHF UHF1

C240(RX) 24 20

C223(TX) 2.0 16

UHF2
2.0
2.0

Enable -VEEE
Crossover Point
Tune Mode W/RSS

YES

Use Up/Down Buttons
to Tune Crossover
Frequency W/RSS

Program the New
Crossover Frequency
into the Codeplug

MAEPF-23274-B

Chart 39 . VHF/UHF Only, VCO Crossover Frequency Tune
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