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trated in Figure 1, is to isolate the fault to a specific section
of the M-RK Personal radio; the radio section; the logic sec- Isolate the fault to : Logic Section | pp
tion or the battery pack. Then further localize the fault to a
specific stage of the suspected section. The last step is t
isolate and identify the defective component. BatteryPack L phase3
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Figure 1 - Recommended Troubleshooting Procedure
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The following list of test equipment is recommended SERVICING SETUP
when servicing or troubleshooting the M-RK Personal Ra-
dio. The servicing setup is shown in Figure 1A. This illus-
. ) trates the test boxes, cables, etc. required when the M-RK
Recommended Test Equipment : needs to be disassembled for troubleshooting or servicing.

¢ Audio Analyzer

Digital Voltmeter
« DC Power Supply

Multimeter

Oscilloscope

RF ADAPTER
ST 3359
I];| RF ADAPTER
|];| ST 3350
FRONT
VIEW D
M-RK
FRONT
VIEW

19B801971P6

PROGRAMMING

CABLE M-RK

— -+
L L
19B801971P6
19A149838P3 TEST CABLE
DUMMY BATTERY
— +
U U
I_—_I 19A149838P3
DUMMY BATTERY
TQ3370
TQO609A
AUDIO TEST BOX
[ ] (CANNOT TEST RX AUDIO AT RX P.A. GUTPUT)
pC
Figure 2 - Programming Mode Figure 3 - Normal Test Mode
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MAINTENANCE/WARRANTY 3. Parts and components available through Service

Parts are shown and listed in LBI-38746. When or-

1. Repair and Return is available at Authorized Serv- dering replacement parts, please add the prefix
ice Centers (ASC) or at Ericsson Inc., in K19/" to the listed part number.

Lynchburg, VA.
4. Standard warranty (3 months labor, 12 months

2. Board level Repair and Return is recommended. parts) applies. Option PKCSIP extends labor war-
Servicing to component level is not recommended. ranty to 12 months.
ST3359
RF ADAPTER
ANTENNA ADAPTER
K191AS00000412

ST3359
RF ADAPTER
K19iAS00000438
4D ANTENNA ADAPTER Extender Cable
K1SAS00000412 —— |

—— — — 7
REAR | 1
VIEW 4'] I
|
D M-RK I
Control Board |
M-RK I |
M-RK | |
| -
DC POWER _ ___[(optiona) |
ADAPTER
K19IAS00000404
+ —
L L 4
L |
19A149838P3 19A149838P3
DUMMY BATTERY DUMMY BATTERY
K19IAS00000420
TEST CABLE

19B801971P6

TEST CABLE

|:| TROBO9A
AUDIO TEST BOX

{RX AUDIO AT RX P.A. OUTPUT CAN BE CHECKED)

TQOG09A
IAUDIO TEST BOX

{CANNOT TEST RX AUDIO AT RX P.A. OUTPUT)

Figure 4 - M-RK Test Mode Figure 5 - M-RK Test Mode
(Rear Cover Removed) (Front & Rear Covers Removed)
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PHASE 1 : RADIO SECTION
TROUBLESHOOTING

FUNCTIONAL TROUBLESHOOTING

Once the fault has been isolated to the radio section, the
next step is to further isolate the fault to a specific stage of
the radio section; Frequency Synthesizer (SYN), Receive
(RX) and Transmit (TX). The flowchart (See Page 2) will
assist in isolating the fault to a specific stage of the radio
section.

Functional Troubleshooting Flowchart:

( START :l

POWER SWITCH
OH

LCD INDICATE?
¥

CONTROL CHECK

BATTERY CHECK BY
VOLTAGE METER

BATTERY OK? ™1
729

BATTERY CHARGE
FUSE CHECK l
BY OHMMETER
ATTACHED
FULL CHARGE BT
3 Iﬁ
he— ] SYHTH ERROR ALERT REPROGRAM
TROULESHOOT » RADIO FUSE OK? L
H
¥ FUSE REPLACEMENT
B LOAD
AHT H 9 RESISTANCE TEST
[€—1 REPLACEMENT ANT OK?
RX H @
TROUBLESHOOT
a
CONTROL SEE OTHER
TROUBLESHOOTING TROUBLESHOOTING
% N J,
TROUBLESHOOT
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SYNTHESIZER

The following flowchart can be used to isolate a defec-

tive stage in the synthesizer circuit.

Svynthesizer Flowchart :

SET B + (7.5¥)

TROUBLE-
SHOOT A

TROUBLE-
SHOOT #2

Troubleshooting for the Synthesizer :

1.

6.0 Volt Regulator

The 6.0 volt regulator consists of regulator U6 and
transistor Q105. If a fault is found with the regu-
lated 6.0 volt output line, trace the fault source
along this line back to the regulator. A typical cur-
rent flowing is 30 mA. Typical voltages for the
synthesizer are shown in Table 1.

Any repair should be made so that the current and
voltage at each assembly and component agrees
with the typical value.

Reference Oscillator VCTCXO (Z1)
The reference oscillator is contained in one assem-

bly. Typical data, when the reference oscillator is
working properly, is shown in Table 2.

Table 2 - Typical Data For The Reference Oscillator

vCo
FAILURE

PRESCALER
QUTPUT LEVEL
OK?

TROUBLE-
SHOOT #3

Item Typical Value Remarks
Supply Voltage 5.3Vdc
Current Drain 1.5t01.8 mA
Output Frequency 13.2 MHz 1.5 PPM
Output Level 1to2 Vp-p

TROUBLE-
SHOOT #4

TROUBLE-
SHOOT #%5

TROUBLE-
SHOOT #6

TROUBLE-
SHOOT #7

MODULATION
OK?
¥

3.

Prescaler Output Level

VCO U5 has an output level of about 0 dBm. Part
of the VCO output is applied to the input of buffer
amplifier transistor Q101 through a capacitor. Af-
ter amplification, the output is applied to the input
of the Prescaler, which is operating under 128/129
modulus control. A typical prescaler output level is
1 volt p-p, which is applied to the input of the
PLL.

When checking the prescaler, refer to the typical
value on Table 1.

Phase-Lock-Loop (U2)

a. Check for approximately 1 to 2 volts p-p ref-
erence signal input at Pin 2 of U2.

b. Check that the reference signal frequency is
13.2 MHz and that frequency stability44.5
PPM. [+2 PPM (Switchable)].
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Measure the input from the prescaler at Pin 10
of U2 and verify approximately 1 volt p-p in-
put level.

Verify that approximately 5 volts p-p (Vss-
Vcc) control pulse is present at Pin 8 of pres-
caler control U2.

Cause the PLL to unlock. Then check for the
presence of approximately 5 volts p-p (Vss-
Vcc) PD and FD pulse outputs at Pin 6 and
Pin 17 of U2 respectively. Also check for ap-
proximately 6 volts p-p (Vss+B) at Pin 1 of
U4. If the pulse output is absent or shifted to
either the Vss or the Vcc side, the PLL may
fail to lock over a certain section of the fre-
quency range or the entire range. If this fault
occurs, the possible trouble source is ramp re-
sistor R111, ramp capacitor C131 or hold ca-
pacitor C132.

Verify that the local voltages at the test points
listed on Table 1 agree with the typical values
also listed on Table 1.

Verify that the CLOCK, DATA, ENABLE and
WIDE/NARROW signals coming from the
Control Board are at the proper level and the
proper duration (refer to Figure 6).

If the CLOCK and DATA are improper, the
PLL operation will become erratic. If the du-
ration of the W/N pulse is shorter than 10 mil-
liseconds, which is the minimum value, the
PLL may fail to lock.

NOTE
If parts other than those specified in the
parts list are used in the associated cirquit
of the PLL, the switching time may be &f-
fected. Whenever any parts are replaced In
the associated circuit, check the switchiphg
time.

Table 1 - Synthesizer Portion Typical Voltages

No. |Test Points | Voltage (V) Remarks

1 U1 (1) 3.0

2 U1 (2) 5.3

3 U1 @3) 0 (GND)

4 Ul (4) 1.2p-p V:32,W:44
5 U1 (5) 0 (GND)

6 U1 (6) 4.8p-p V:06,W:54
7 U1 (7) —

8 U1 (8) 3.0

9 U2 (1) 4.0

10 U2 (2) 1.6p-p V:16,W:32
11 | U2(B)(19) | 5.6

12 | U2(6)(17) | 1.4RX),1.2(Tx) | at806 MHz
13 U2 (8) 4.8p-p V:06,W:54
14 | U2(9) 55

15 U2 (10) 1.2p-p V:18,Wi:3.0
16 U2 (11) 0

17 | U2(12) 0

18 | U2(13) 0

19 U2 (15) 2.10-p(RX), at 806 MHz

1.90-p(Tx
20 | U2(18) 0.2p-p V:2.4,Vii:2.6(RX),
V:2.1,WH:2.3(Tx),

21 | U2(20) 3.9

22 | 7z1(3) 4.9

23 U4 (1) 1.9(Rx), 1.6 (Tx) | at 806 MHz
24 U4 (2) 1.5(Rx), 1.2 (Tx) at 806 MHz
25 U4 (3) 1.4(Rx), 1.2 (Tx) at 806 MHz
26 | U4(4)(5) 0 (GND)

27 | U4(6) 0 (GND)

28 | U4(7) —

29 | u4(8) 7.4
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No. |Test Points | Voltage (V) Remarks No. |Test Points | Voltage (V) Remarks
30 | U3(9)(10) | 1.9(Rx), 1.6(Tx) at 806 MHz (Hi 59 | Q106 Base 5.8
impedance)
60 | QLO6Emitter | 5.2
31 U3(9) (10) | 1.9(Rx), 1.6(Tx) at 806 MHz
61 | Q106 6.0
32 U3 (6) (12) 0 Collector
33 | U3(5)(13) | O(GND) 62 | Q107 Base 7.4
34 | U3(®7) 0 (GND) 63 | QLO7Emitter | 6.8
35 | U3(2)(3) 0 (GND) 64 | Q107 75
Collector
36 | U3(1)(4) 0 (GND)
37 U3 (14) 6.0
P
38 | US(Y 0.1 (Rx), 3.9(Tx) o — I, NI
39 Us (3) 11 o T TUT T
ENABLE |_I
40 | U5(4) 5.2
o L
41 Us (5) 0 (Rx), 1.1(Tx) — i
42 us (7) 5.0(Rx), 0.2(Tx)
43 U5 (10) 5.1 Figure 6 - Clock, Data., Enable, and Wide/Narrow
Signals
44 | U5(12) 1.9(Rx), 1.6(Tx) at 806 MHz (Hi 5. VCO Control Voltage
impedance)
45 U5 (2) (6) (8)| 0 (GND) a. VCO Control Voltage should be :
(9) (11) (13) .
(14) » Approximately 1 volt or more at the lowest
channel of any band.
46 Q101 Base 1.0
_ » Approximately 4.5 volts or less at the highest
47 | QIO Emitter | 0.3 channel of any band.
48 | Q101 6.0 . .
Collector Verify the VCO control voltage at the testpoint
TPPD using a high-impedance oscilloscope.
49 | Q102 (1) 5.0 (Rx), 0.2(Tx)
50 | Q102(2)(3)| 0.1(R), 3.9(TX) 6. Switching Time
51 Q102 (4) 5.0 (Rx), O(Tx) The channel frequency must be locked within 10
milliseconds, which is the duration of the Wide/
52 | Q103(5)(6) | O(GND) Narrow pulse. That is, the switching time is re-
53 0103 Base 12 stricted by the Wide/Narrow pulse.
54 | Q103Emiter | 0.6 a. Switching time is largely influenced by the
leakage current characteristics of C133 and
5 | Q103 6.7 C152. Be sure to use parts having the ratings
Collector p . .
specified on the Parts List when replacing
56 Q105 (1) 0 (GND) these parts. Also, if moisture collects on the
printed wire board, the Insulation resistance of
57 | Q105(2) 75 the board may be lowered, also affecting the
58 | Q105 (3) 0 switching time.
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b. The channel switching sequence and the ac- 3. Change the signal to a 10 Hz rectangular wave-

tion of the related functions are shown in Fig- form signal. Then, the demodulated output from
ure 7. the modulation analyzer should look like Figure 4.
If the level adjustments under step 1 and 2 are out
7. Modulation Degree vs Modulation Flatness : of balance, the rectangular waveform will be dis-

torted (refer to Figure 8).
The M-RK equipment can be modulated with

audio beginning with 10 Hz. For this reason, the

same modulation signal is applied to both VCO and ] NOTE_

VCTCXO in phase. The modulation signal of low For this test, the modulation analyzer must have
frequencies below 10 to 30 Hz, modulates the low frequency response to less than 1 Hz.
VCTCXO output whereas the high frequency sig-

nals modulate the VCO. Modulation characteristics
can be adjusted using modulation adjust controls
R120 and R121 as follows : . .

W 4. Change the carrier frequency to the highest chan-

NOTES nel of the band and then to the lowest channel.
1. Modulation flatness is to be adjusted with Check the modulation flatness each time (refer to
the radio section only. This means that the Figure 9).

TX MOD signal which exits the contrgl
board at P1-2B must be disconnected frpm
where it normally enters the radio board|at
J1-2B. Using an external audio signal g¢n-

erator, inject an audio signal into the radio | Comessdoupaiachm
board at J1-2B. The recommended method ] _atthe highest channel
would be to use Extender Cabje L
K19/AS00000438 to separate the contfol -
board from the radio board, open-circuit the —atthe middle channel
wire that connects P1-2B to J1-2B, and |n- ~ —
ject the audio signal directly into J1-2B. Input Signal Waveform: \ ~1
10 Hz rectangular ™ —at the lowest channel
2. For this adjustment, select the center chlan- T
nel.
CLOCK W DL
DATA wa[ Figure 8 - Typical Rectangular Waveform of
ENABLE 1 |“ Demodulated Outpu
WIDE —1 1
NARRRY T, |
u4-1
Lowest frequency
FREQ. (dB) /
al Middle
R / Highest frequency
DISC
oUT >( |
Figure 7 - Channel Switching Sequence 3
1. Apply a 0.45 Vrms at 1 kHz to the radio board TX 1Hz 10 Hz 100 Hz 1 kHz 10 kHz
MOD input at J1-2B and adjust R121 fo83 kHz
deviation.

2. Change the signal frequency to 10 Hz. Adjust : : -
R120 for+ 3 kHz deviation. Figure 9 - Typical Frequency Characteristics
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If a large level difference is found between the modula- Troubleshooting for the Receiver :

tion characteristics at 10 Hz and those at 100 Hz when the
carrier frequency is changed from the highest to the lowest,
the problem Is with the VCO modulation characteristics.

When the waveform of the demodulated output Is dis-
torted for a modulation frequency of 10 Hz or lower, the

problem is with the VCTCXO. If the distortion is substan-
tial, the carrier frequency may be affected by modulation.

RECEIVE

The following flowchart can be used to isolate a defec-
tive stage in the receive circuit.

Flowchart :

t START ’

B + (7.5) NO SETB+ (5 |—

YES

H TROUBLE-
SHOOT #1

SOUNDS
COME ouT
BUT LOW

TROUBLE-
SHOOT #2

TROUBLE-

SENSITIVITY SHOOT £3 —

IS POOR

TROUBLE-
SHOOT #4

SOUND IS
DISTORTED

SQUELCH
DOES NOT
OPERATE

TROUBLE
SHOOT #

TROUBLE
SHOOT #

1.

Measure the voltage of U10 input and output. If
the voltage of U10 input is 7.5 V and the voltage of
U10 output is not 0.2V, U10 (voltage regulator)
is probably no good.

If sound comes out of the receiver, but the volume
does not increase, the problem may be due to
either the Radio section or the Logic section.

a. Radio Section : Check the output signal for
about 280 mVp-p at the audio terminal of the
RX section (J1 Pin 3B) when a standard
modulated signal (1 kHz at 3.0 kHz frequency
deviation) of 0.5mV (-53 dBm) is supplied at
the antenna terminal or UDC RF Connector. If
the signal level at the audio terminal of the RX
is substantially low after return R312, IC U1l
is suspected to be defective.

b. Control Board : The receive RF signal comes
into P1 , Pin 3B. The signal is then applied
through a 14dB amplifier, 300-3000Hz BPF,
Deemphasis and a 44 dB volume level control.
The signal is then amplified by SPK amplifier
Ull to drive the speaker. Typical levels
needed to obtain a 1 kHz, 0.5 watt receive
rated audio output are shown in Figure 10.

When receive sensitivity is poor, refer to the radio
section Schematic Diagram: A2WE05282 and
typical voltages shown on Table 3. The receive sec-
tion consists of low noise amplifier Q301, local os-
cillator amplifier Q103, IF amplifier Q302 and
second IF circuit IC U11.

a. Level Diagram : A Frequency Relationship
Diagram is shown in Figure 11 and a Typical
Level Diagram is shown in Figure 12.

b. Adjustments:

(1) C318 is provided for the adjustment of
the second local oscillator.

(2) When the desired channel frequency with
standard modulation is applied to the an-
tenna terminal, adjust C323 for maximum
output at RX Audio.
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u7

RADIO
PORTION J1-3B

P1-3B

AUDIO
PROCESSOR

u11

Bl

SPK
Amp.

RZS%
7

MPU

AF.VOL

UDC AUDIO
-10dBV/10Ka
at VOL MAX

1st IF 2nd IF

55.025 MLz 455 KHz

—5-

2nd Lo
54.57 MHz

1st Lo

L fr - 55.025 MHz ( UHF, 800, 900 )
fr +55.025 MHz ( VHF )

Figure 10 - Receive Audio Output

(3) Adjustment of L304 and L306

(@) Adjust L304 and L306 in this order

Figure 11 - Frequency Relationship Diagram

b. above, a defective L304, L306 or
the matching circuit is likely.

to obtain the best SINAD sensitivity. c. Receiver First Local Oscillator Level : Local
input level to Z2 is designed to be +7 dBm/50
(b) Next, adjust L304 and L306 In this ohms. Generally the Input level 6 to +8
order to obtain the minimum distor- dBm. If local input level is 3 dBm or less, sen-
tion of RX Audio Output : when re- sitivity, inter-modulation and IF/2 spurious
ceiving a standard modulated signal will be degraded.
at 0.5mV.
d. If the receive sensitivity changes by more than
(c) If there is mote than half a turn dif- 5 dB across the band (18 MHz) a circuit de-
ference in the settings of L304 and fect associated with FL301 and FL302 is
L306 in the adjustments steps a. and likely.
LPF‘D(:,T!F{SW| BPF | RFA | BPF MIX BPF | IFA BPF ‘MIX&LO BPF LIM&DISC
usg ‘ FL301 ‘ Q301 | FL302 , z2 ‘ FL303 |, Q302 ! FL304 . u1 FL305~307 1
®) o ot sl F~o— || == = Ho ol L] 2 Ll X L] 222 ] [/ | Audio ouput
i f i | = T T — Z T = — T = J—f (317:n2/dpl?l\3‘;
' i T | |_:|_| Y301
ubc ! ! T 54.57 MHz
FR-55.025 |
-04 dB -1.4dB -25dB +13dB -25dB -6.0dB | -3.0dB +23 dB -3.0dB
GP |
-4.3 dB '
+6.2dB
-2.8dB
1 +17.2 dB

10

Figure 12 - Typical Level Diagram
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Table 3 - Receive Section Typical Voltages
No. |Test Points | Voltage (V) Remarks
31 | U1l (24) 3.9
No. |Test Points | Voltage (V) Remarks
1 Q301 15 32 | U12(1) 0.9
9 Q301 08 33 | U12(2) 0.9
3 Q301 5.8 34 | U12(3) 0 (GND)
4 Q302 1.2 35 | U12(4) 5.0
5 0302 04 36 | U12(5) 5.0
6 Q302 4.0 4. If distortion in the received signal is substantially
7 U10 (1) 0 (GND) high, try to perfo_rm checks with the Radio and
Control Board Individually.
8 U10 (2) 7.4
a. Check the Local Oscillator Frequency. Check
9 u10(3) 50 the frequency after connecting a frequency
10 | U11(1)@3) | 0 (GND) counter through a 1 pF capacitor to the collec-
(20) tor of Q103. The frequency relation at various
stages is shown In Figure 12. If a frequency
1 juQ 3.0 error is 1.5 PPM or more in the temperature
12 U11 3) 30 range of 20 to 2%, adjust the frequency of
VCTCXO (Z1). The frequency of VCTCXO
13 U1l (4) 3.0 is 13.2 MHz.
4 e 24 b. Check the Usable Band Width. Usable band
15 U11 (6) 3.3 width is ge_n_erallyt2.5 kHz or more of the c_ie-
sired receiving frequency. If thebalance is
16 | U11(7) 3.2 greatly different, the received signal may be
distorted. This time, the problem is probably
r oy 32 caused by FL303, FL304, FL305, FL306,
18 U11 (9) 26 FL307 or its associated components.
19 U11 (10) 33 c. Distortion Check : When the radio receives a
20 U1l (1) 0.9 standard modulated signal, the audio output at
' the Audio terminal J1-3B (P1-3B) is about
21 U1l (12) 0.6 2.2 (-53 dBm) 317mVp-p. At this point, the distortion will be
about 3%. This is because the receiver dis-
22 | Ul1(14) 0.7 criminator output is connected to the RX
Audio terminal and de-emphasis and BP Fil-
2 1 7 ) . ! .
3 119 0 tering has not, at this point, been provided.
24 U1l (16) — Because considerable noise is contained from
low audio frequencies to high audio frequen-
25 | U11(17) — cies, use test equipment with a high input im-
2 U11 (18) . pedance (> 100K ohms) for the distortion
measurement.
27 | U11(19) 4.1
d. The signal from the Radio Board is applied to
28 | vy 11 the Control Board at P1-3B and then to the
29 U1l (22) a1 speaker th_rough U7 and U11. Check distortion
at each point.
30 | U11(23) 3.4

11
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5.

e. Even if there are no electrical problems with
the audio circuits on the Control Board, the
speaker itself may cause distortion mechani-
cally. The voice coil may rub or the diaphram
may be damaged or touching another part of
the radio.

Noise Squelch does not operate :

A part of receiver discriminator output is applied
to the Control Board through J1-3B (P1-3B).

a The operation of squelch is controlled by
Audio Processor U7 on the Control Board.

b. The squelch operation level is set in the chan-
nel data EPROM. Refer to BPROM Pro-
gramming.

Other Problems and Cautions :

a. A polyimide flex circuit is used at the LED
Flex assembly (M-RK I) and LCD/KB Flex
Assembly (M-RK [I/SCAN). If the LCD/KB
Flex Assembly is repeatedly disassembled for
maintenance, the flex circuit can be damaged.
Accordingly, keep disassembly of the Control
Unit at a minimum.

TRANSMIT CIRCUIT

The following flowchart can be used to isolate a defec-
tive stage in the transmit circuit. Also, refer to Table 4 -
Typical Transmit Circuit Voltage.

Flowchart: (Shown at right)

Troubleshooting for the Transmit Circuit :

1.

Troubleshooting the Antenna Switch : Antenna

Switch P1 (and J2) is a mechanical switch used to
switch the RF signal between the antenna and the
UDC RF connector J1. Periodically it is necessary

to check that the antenna, the UDC RF Connector
and RF Test Adapter (Coaxial Connector) are tight-

ened securely. If the Antenna Switch does not con-
tact properly even through the antenna and

connectors are tightened securely, the contact of
Antenna Switch may be defective.

As prescribed in the preventive maintenance sec-
tion of the applicable maintenance manual, peri-
odically clean the contact of the Antenna Switch
by blowing compressed air on it. Otherwise, dust

START

SETB + (7.5V)

ANT &

v

<>
<&

ANT SW CONTACT D Tsl}‘%l:ftl.f
OPERATEZ,

ES
POWER M
SETTING OK?
¥

SMOOTH
FOR SETTING ?

TROUBLE-
SHOOT 2

+20 dgm

OUTPUT POWER
2
0203 i
VOLTAGE ?
~¥ee

TROUBLE-
SHOOT 3

CURRENT DRAIN
?
1-24

TROUBLE-
SHOOT 4

TROUBLE-
SHOOT §

4 a.

TROUBLE-
SHOOT &

and dirt will collect on the contact and result in
contact failure.

Check RF Output : If the transmit circuit can be set
for the rated output, the transmit circuit is working

properly.
Checking

1. When the rated power output cannot be ob-
tainedsmoothly, check U8.

2. If the rated power output cannot be obtained,
check transistor Q203.

Transistor Q203 Voltage Check : When the collec-
tor voltage of transistor Q203 is about O volts,
Q203, Q204 or U9 is probably defective.

If the current drain of the battery is in range of 100

to 300 milliamperes, verify that the voltage on Pin
2 of U7 is 7.3 volts. If 7.3 volts is not present at
this point, the problem is with the D-PTT line

12
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(Q201, Q202). Check to see if there is an open- or
a short- circuit on other lines on the Vcc line.

. If 7.3 volts is present at the above pins, check that

voltage at collector of Q104 . If so, then check the
output level of U5 (VCOTO).

. When the output of U5 is around 0 dBm, the prob-

lem is Q104. When the output level is -5 dBm or
lower, the VCO in the synthesizer circuit is prob-
ably defective. Try the troubleshooting procedure
for the Synthesizer to verify the trouble with the
VCO.

5. Checking Voltage at U8 : Under normal conditions,
the voltage at the Pin 6 of U8 is 5 volts. If 5 volts
is not present at this point, refer to troubleshoot 4.
Checking the U8 (LPF.DC.T/R SW) Insertion
Loss : If an increase in the insertion loss of the U8
is suspected, the problem is U8.
Table 4 - Typical Transmit Voltages
No. |Test Points | Voltage (V) Remarks
1 U7 (1) —
2 U7 (2) 0 (Rx), 3.7 (Tx) Changed by power level
3 u7 (3) 0 (Rx), 7.3 (Tx)
4 U7 (4) 7.4
5 U7 (5) —
6 U7 (6) 0 (GND)
7 us (2) —
8 us (4) 0 (Rx), 2.5 (Tx) Changed by power level
9 us (6) 0 (Rx), 5.0 (Tx)
10 | U8 (8) 0 (Rx), 1.6 (Tx)
11 U8 (13) —
12 | U8 (1) (3)(5)| 0 (GND)
(7) (9) (11)
(12) (14)
13 | Q104 Base 0 (Rx), 1.4 (Tx)

No. |Test Points | \Voltage (V) Remarks
14 Q104Emitter | 0 (Rx), 0.8 (Tx)
15 | Q104 0 (Rx), 7.2 (TX)
Collector
16 | Q201(1) 7.5 (Rx), 0 (TX)
17 Q201 (2) 0 (Rx), 5.0 (Tx)
18 Q201 (3) 5.0 (Rx), 0 (Tx)
19 Q201 (4) 0 (Rx), 5.0 (Tx)
20 Q201 (5) 0 (GND)
21 Q201 (6) 0 (GND)
22 | Q202(1) 7.5 (Rx), 0 (TX)
23 Q202 (2) 0 (Rx), 7.3 (Tx)
24 | Q202 (3) 7.4
26 Q203 Base 7.5 (Rx), 6.8 (TX)
27 Q203Emitter | 7.4
28 Q203 0 (Rx), 3.7 (Tx) Changed by power level
Collector
29 Q204 Base 0 (Rx), 1.7 (Tx) | Changed by power level
30 Q204Emitter | 0 (Rx), 1.1 (Tx) Changed by power level
31 Q204 7.5 (Rx), 6.8 (Tx) Changed by power levgl
Collector
32 Q205 (1) 5.0
33 Q205 (2) 5.0 (Rx), 0 (Tx)
34 Q205 (3) 0 (Rx), 5.0 (Tx)
35 U9 (5) 3.6 (Rx), 2.4 (Tx) | Changed by power level
36 U9 (6) 0 (Rx), 2.4 (Tx) Changed by power level
37 U9 (7) 0 (Rx), 1.7 (Tx) Changed by power level
38 U9 (8) 0 (Rx), 4.9 (Tx)
39 U9 (2) (3) (4)| O (GND)
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LBI-38749C

PHASE 2 : LOGIC SECTION The flowchart (Display and Switch Action)can be used
to isolate any defective stage located on the Control and the
TROUBLESHOOQOTING LCD/KB Flex Assembly,
MAJOR TROUBLESHOOTING : (DISPLAY Flowchart (Internal Display and Switch
AND SWITCH ACTION) Action)

T

BATTERY [TROUBLESHOOTING
CHANGE — us, M0

FUSE
CHANGE [ 18T

\L 2HD

I
CIRCUIT
REGULATOR AT— ¥
CHECK

IH | H
4 CIRCUIT

N
2T\ _MPU CHEC
cH ]—a
SELECT i
| TROUBLESHOOTING
u1, U2

H
CIRCUIT H
wECK

TROUBLE- LCD
SHOOT & 7 BOARD
P CHECK

I
SPEAKER " HOT SOUHD CIRCUIT TROUBLESHOOTING

SOUHD ’ CHECK uz, 1

IN\ H
CIRCUIT TROUBLESHOOTING
CHECK u?

N

/;

TROUBLESHOOT #
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LBI-38749C

Functional Troubleshooting : (External Input

Troubleshooting for Logic Section

and Output Action)

The flowchart (External Input and Output Action) can
be used to externally function test the Control Board

through the UDC.

LCD/KB Flex Assembly (M-RK [I/SCAN): The flow-
chart (LCD/KB Flex Assembly) can be used to isolate any
defective stage located on the LCD/KB Flex Assembly.

Flowchart (LCD/KB Flex Assembly)

TROUBLESHOOT #2

1

DP/DR N
CLOCK

OK?

TROUBLE-
SHOOTING
CONT BOARD U1

BUSY N

OK?

TROUBLE-
SHOOTING
LCD ASSY U1

%Y
LCD
0K

CONT. BOARD
BAD

1.

This troubleshooting should be made with the
Control Board isolated from the Radio Board.

If the result is OK at Step 1, théROM data
(Channel No.) is displayed when power is ON. In
the unlocked state of the Phase-Lock-Loop (PLL)
UN-LOCK display is turned on and off at PTT.

If the result is OK at Step 2, the display should
flicker in the unlocked state.

Step 3 indicated that the various switches are actu-
ated in the sequence determined with tPRADM
data.

At Step 4, with 1 kHz, -19 dBV signal applied to
RxDISC terminal, check for 0.5 watt/16 ohm out-
put to be present at the AUDIO OUT terminal.

It should also be noted that when the initial VOL
ATT setting is not at 0.5 watt/16 ohm, operate the
AF, VOL (R8) for a volume level of 0.5 watt.

At Step 5, when the PTT line is grounded, the ra-
dio set is switched to the TRANSMIT mode. Then

the PTT button on the side of the radio should be
released.

When the transmit mode is verified, apply 1 kHz,
-40 dBV signal to the EXT MIC terminal from the
Audio Analyzer. Check that a -7dBV +2 dB signal
appears at the TX AUDIO terminal (Pin 2B of P1).
Take note that the output at TX AUDIO is not sub-
jected to limiting and without Channel Guard.

At Step 6, generate an arbitrary radio data with a
data loader and try to load the data in tABREOM
Check that data is loaded properly.

To perform an internal microphone (INT MIC)
test, press and hold the PTT button and speak into
the internal microphone. Check that an audio sig-
nal appears at Pin 2B of P1 (TX AUDIO terminal).

15
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Flowchart : (External Input and Output Action)
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Logic Section Check List :

LBI-38749C

MEASURING INSTRUMENT

Digital Voltmeter

DC Power Supply

FREQUENCY Frequency Counter
COUNTER

DC POWER
SUPPLY

CONTROL
BOARD |
ASSY |
|

|

DIGITAL
YOLTMETER

/\
\/

LCDfKB FLEX
ASSY

ITEM

TEST PROCEDURE

1. Preliminary
1-1 Woltage Check

as under.

Check Point Rated \Voltage
U9 - Pin1l 5.0 \#0.2 V for Control
Ul0-Pin 3 5.0 \&0.2 V for Audio

There are two regulated supply lines. Conduct voltage check at each check point

1-2 Battery Out Check

P2-14B and P2-15B.

Check that the voltage of Battery or DC Power Supply is present at P1-1B,

1-3 Oscillator Frequency Check

should be within 9.8304 MH2300 Hz. Check Crystal

Check Crystal "Y1" (IC U2-Pin 69) with frequency counter. The frequengy

1
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LBI-38749C

MEASURING INSTRUMENT

Audio Analyzer
Oscilloscope

DIGITAL Digital Voltmeter
AUDIO DC Power Supply
VOLTMETER .
ANALYZER Multimeter
L}
[ i Al i
| |
|
CONTROL
DC POWER I BOARD ' 2| OSCILLOSCOPE

SUPPLY : ASSY :
[ |
| |
| |
| |
| I
| [
| LCD/KB FLEX |
| ASSY '
| I
R ——

ITEM TEST PROCEDURE

2. Preliminary
2-1 LED FLEX (M-RKI)

1. Check LED or LCD/KB FLEX by turning power supply on.

2-1 LCD/KB FLEX (M-RK II/SCAN)

FLEX.

Insert connector (J1) on LED or LCD/KB FLEX into P2 o
Control Board. Then turn power on and check that the dg
from Control Board is displayed in the LED or LCB/KB

3. SW Check and UDC Check

2-a. Operation for each switch, check whether each SW
operated or not by multimeter.

is

Check List
SW-Name Connector Pin No. to be checked
AF. VOL 4B
PTT 1A
MON J1 11A/13B
OPT 12A/13B
EMR 12B/13B

LCD/KB Flex Assembly.

18



LBI-38749C

ITEM

TEST PROCEDURE

2-b UDC Check.

Check List

Pin No. to be checked
~ _ UDC SIDE VIEW
1A - E3
1B - E2 Upper side
2A - E1 @
2B - E6
3B - E4 ® @
Jl — 4B - E5 - P1 @
58 - E7 @
68 - E10 O @
7A - El12
7B - E8 @ @
8A - El1 @
| 88 - E9
Lower side
UDC Flex

4. RX S/N Measurement

Set Audio Analyzer for 1 kHz, -20 dBv output. Apply this 1 kH
signal to RX AUDIO IN P1 Pin 3B. Turn AF. VOL to get maximurn
output and check that the level at RX AUDIO OUT of P3 PIN 8B
(-10 dBv or more) on Oscilloscope.

Adjust CAL control on AUDIO Analyzer for "0". Turn 1 kHz sign3
off. Check that noise level is -45 dB or less.

5. RX Frequency Response

Set Audio Analyzer for 1 kHz, -30 dBv output. Apply this 1 kH
signal to RX DISC P1 PIN 3B. Check that the level at RX DISC
OUT of P3 PIN 3B is -19 dBv on Levelmeter and Oscilloscope.
Adjust CAL control on Audio Analyzer for "0" to turn 1 kHz signa
off. Change the OSC frequency from 210 Hz to 3 kHz. Plot AUD
OUT level on a graph. Check that the level from 500 Hz to 2.5 k
is in the range of +1 dB to -3 dB from -6 dB octave.

=N

1z

(0]
Hz

19
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ITEM

TEST PROCEDURE

6. RX Audio Distortion Measurement

Set Audio Analyzer for 1 kHz. Apply this 1 kHz signal to RX DISC P1 P
3B. Adjust until Levelmeter and Oscilloscope show that the P3 PIN 8B Is
dBV.

Check that Audio Analyzer distortion meter shows 5% or less at this time

IN
-10

Alternatively it is permitted to use SPEAKER AUDIO OUT as the check point.

7. CG Opening Level Measurement

Set Audio Analyzer for 67 Hz to 210.7 Hz. Apply this 67 Hz signal to R
AUDIO IN P1 PIN 3B. Decrease the level of Audio Analyzer until the sque
opens. Check that the opening level is about -38dBV.

NOTE : Use the channel with CG tone in this test.

8. SQ Operation

X
Ich

Set Audio Analyzer for 10 kHz. Apply this 10 kHz signal to RX AUDIO IN P1

PIN 3B.

Check the output voltage for U2 Pin 59 on Control Board and plot the lev
a graph. It is permitted that only the opening level and the closing level of
squelch are checked.

9. TX S/N Measurement

On Test Set, set PTT switch to PTT and check that the Unit goes into ti
mode. Set Audio Analyzer to 1 kHz -40dBV. Apply this 1 kHz signal to EX
MIC Terminal of Test Set. There should be about -7 dBV signal at TX AUL
OUT at P1 PIN 2B. Adjust CAL control on Analyzer to null. Then turn the
Analyzer output off. The S/N ratio should be 40 dB or better.

10. TX Distortion Measurement

Under the same test condition as with S/N measurement, measure dis
with the Audio Analyzer. The distortion should be less than 3%.

11. TX Frequency Response

Set Audio Analyzer for 1 kHz, -50 dBV. Apply this 1 kHz signal to EXT
Terminal of Test Set. Check that -17dBV signal is present at TX AUDIO Q
at P1 2B. Adjust CAL control on Audio Analyzer for null indication. Turn o
the 1 kHz signal from Analyzer. Then change the output frequency of
Oscillator from 210 kHz to 3 kHz. Plot the changes in the output signal le
on a graph. Check that the frequency response curve is within +1, -3 dB
500 to 2500 Hz range.

12. Measurement of CG Encode

Set PTT Switch to OFF on Test Set. Select that Level and Distortion ¢
for which SIG appears on the LCD. Change PTT Switch to PTT side. Chd
that either 67 Hz to 210.7 Hz CG waveform is present at TX AUDIO OUT
using an oscilloscope. Measure the CG signal level (-19 dBV is reference
level). Check that the distortion in the CG waveform is less than 5%.

13. Power Set Action

With the PTT Switch in the PTT Position, check with digital voltmeter th
to 4.0 V is present at PIN 2A of P1.

el on

ansmit
T
DIO

ortion

MIC
uT
i

vel
DVer a
hannel

ack

at 2.0

14. Syn. Clock, Syn. Data, Syn. Enab
and Syn. Wide/Narrow Output

leUsing an Oscilloscope, check that Enable signal is present at PIN 7B of K

Data at PIN 8A, Clock at PIN 8B and Wide/Narrow at PIN 6A. In this test

D] |

LOCK/UNLOCK Switch should be in the UNLOCK position.

20



M-RK LOGIC SECTION TEST DATA

LBI-38749C

TEST DATA
TEST CONDITION TEMP
HUMIDITY
TEST ASSY CONTROL BOARD
LCD/KB FLEX (M-RK Il/SCAN)
LED FLEX (M-RK I)

NO. TEST ITEM STANDARD VALUE TEST VALUE
1-1 | REGULATORS 5.0 \£0.2V Y
1-2 | BATTERY OUT 75V Vv
1-3 | OSCILLATORS 9.8304 MH2300 kHz MHz
2-1 | LCD CHECK GOODING
3 SWITCH CHECK GOODING
3 UDC CHECK GOODING

DATA LOAD LOAD OK/NG
4 RX SIG/NOISE > 45 dB dB
5 RX FREQ RESPONSE 0.5K - 2.5 kHz +1 dB -3dB GOODING
6 RX DISTORTION < 5% %
7 RX CG OPENING LEVEL TYPICAL : -38dBv dBV
8 SQ OPERATION GOODING
9 TX SIG/NOISE > 40 dB dB
10 | TX DISTORTION < 3% %
11 | TXFREQ RESPONSE 0.5K-2.5kHz + 1 dB -3dB GOODING
12 | TXCG ENCODE LEVEL TYPICAL : -19 dBV dBV
12 | TX CG DISTORTION < 5% %
13 | POWER SET 2.0V -4.0V Vv
14 | SYN WIDE/NARROW CLOCK GOODING

DATA
ENABLE OUT

21
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TRACKING DATA MAINTAINING WEATHERPROOF
INTEGRITY

Tracking data is information stored in radio personality
E’PROM that sets various transmit parameters to ensure The followi int d _ ed i
proper performance over the band. If the RF Board In the € lollowing maintenance procedure 1S required in or-

radio is replaced, this tracking data may need to be c:hanged(.jer to assure that the radio hoqsmg will continue to meet
the weatherproof features as designed.

If tracking data is supplied with the replacement RF
Board, use the radio personality programmer to edit the per- 1. Replace key pads which become damaged or torn.
sonality EPROM and enter the new tracking data. If track-
ing data was not supplied with the RF Board, retain the 2. Check the "0" ring at base of the antenna when the

original data stored in®PROM. antenna is removed. Check the housing seal around
Table 5 - Tracking Data F . flanges of the Rear Assembly. when the radio unit
able > - lracking bata Frequencies is opened. Avoid pinching or abrading seals when
L LM M MH H assembling. Use a light coating of Silicone Grease
(GE #623 Clear Silicone Protector, or equivalent)
\1/:6260 136.0000| 142.0000 148.0000 154.0000 160.0000 on sealing surfaces of "0" rings to provide lubrica-
MHz tion and to increase surface tension for waterproof-
VHF 150.0000| 156.0000 162.0000 168.00p0 174.0000 Ing.
150-174
MHz
UHF 403.0000| 409.7500 416.5000 423.25p0 430.0000
403-430 NOTE
MHz The antenna must be assembled securely tq the
UHF 440.0000| 447.5000 455.0000 462.50p0 470.0000 top of the radio. Tighten to within two (2) tp
&43;470 three (3) inch-pounds torque (40 in-ounces).
UHF 470.0000| 477.5000 485.000  492.5000 500.0000
470-500
MHz

800 MHz | 806.0000 810.5000 815.0000 819.5000 824.0P00
851.0000| 855.5000 860.0000 864.50p0 869.0000
0
0

900 MHz | 896.0000, 897.5000 899.00! 900.5000 902.0p00
935.0000| 936.5000 938.000 939.5000 941.0000
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ERROR CODES

This section lists all the M-RK radio errors and warnings. Each error code in the list includes an explanation of what we
wrong and what action to take to correct the problem. The error codes are divided into three different categories:

1. Fatal Operational Error Codes - These are errors that are displayed during the radio normal operation or on the rg
power-up (Fatal System Errors). These errors will cause the radio to reset.

2.  Non-Fatal Operational Error Codes - These are errors that are displayed during the radio normal operation or on
radio power-up. The radio will not reset.

3.  Radio Programming Errors - These are errors that are displayed on the radio or the programming PC display dur
radio programming.

Group 1 through 4 M-RK software

Fatal System Errors

Fatal system errors will cause the radio to stop operating until the problem is corrected. The error code will be display
until the problem is corrected. The errors are displayed on the radio display as follows:

FSE=xxxx

Where: xxxx is the error code and is the error address
v YYYYYY Y Yyyyyy

All Other Software Groups M-RK

System Errors

Fatal system errors will cause the radio to display an error message/code and then reset the radio to its starting opera
The reset condition will remain until the fatal error(s) is corrected.

Non-Fatal errors are displayed for a short period (about 2 seconds) then normal radio operation will resume.

The errors are displayed on the radio as follows:

gssnggg(x Where: xxxx is the error code and the message is one of the messages listed
FATAL ERRORS NON-FATAL ERRORS
ERROR MESSAGE DESCRIPTION ERROR MESSAGE DESCRIPTION
HARDWARE ROM errors UNKNOWN
SOFTWARE General software failure FEAT ERR Feature encryption error
TRACKING Tracking data fatal error DSP ERR DSP error
NO LOCK Synthesizer not locking
FREQDATA Frequency data fatal error
PERSDATA Personality errors
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ROM Fatal Systems Errors

ROM fatal errors may be corrected by cycling the radio power (turn it off then on). When the power cycle does not correct

the problem the radio must be serviced.

ERROR NAME MESSAGE CODE DESCRIPTION
FATAL_SYS TRAP HARDWARE 0 Fatal system error trap number.
FATAL_NMI_ERROR HARDWARE 1 NMI occurred outside of sleep.
FATAL_RAM_ERROR HARDWARE 2 8K RAM test error.

FATAL_ROM_CHKSUM HARDWARE 3 32K ROM checksum test error.
FATAL_FLSH_CHKSUM HARDWARE 4 Flash checksum test error.
FATAL_ASIC_LOAD HARDWARE 10 ASIC driver failed initialization.

FATAL _ICP_LOAD HARDWARE 11 ICP driver failed initialization.
FATAL_ASP_LOAD HARDWARE 12 ASP driver failed initialization.
FATAL_EE_LOAD HARDWARE 13 EEPROM driver failed initialization.
FATAL_ICP_PORTINIT HARDWARE 14 ICP digital I/O initialization failed.
FATAL_INTOUT_LOAD HARDWARE 15 Standard input/output driver failed initialization.
FATAL_INTIN_LOAD HARDWARE 16 Standard input driver failed initialization.
FATAL_RADIO_LOAD HARDWARE 17 RADIQ driver failed initialization.
FATAL_MODEM_LOAD HARDWARE 18 MODEM driver failed initialization.
FATAL_EXTIO LOAD HARDWARE 19 External I/O driver failed initialization.
FATAL_SCI_LOAD HARDWARE 20 Serial communication interface driver failed initialization.
FATAL ICP_CHKSUM HARDWARE 21 ICP prom checksum.

FATAL_ADI_NOACK HARDWARE 30 ADI did not respond to command.
FATAL_ADI_QUNDERFLOW HARDWARE 31 ADI Rx circular queue underflowed.
FATAL_LCD_NOACK HARDWARE 40 LCD did not acknowledge message.
FATAL_LCD_HARD_FAIL HARDWARE 41 LCD hardware is invalid.
FATAL_SCI_NOHEAP HARDWARE 50 Serial communication interface out of heap (RAM memory) space
FATAL_ICP_NOACK HARDWARE 60 ICP did not acknowledge message.
FATAL_EXTIO_ICPFAIL HARDWARE 70 ICP failed in a fork.

FATAL_RADIO_ASPWRT HARDWARE 80 Radio driver could not write to ASP.
FATAL_ROM _NOHEAP HARDWARE 90 Software memory error - ROM task.
FATAL_BL_NOHEAP HARDWARE 91 Software memory error - Boot loader.
FATAL_BL_SCI_ATACH HARDWARE 92 Boot loader could not attach to SCI.

Operational Software Non-Fatal System Errors

ERROR NAME MESSAGE CODE DESCRIPTION

PIFEAT_SNR_ERROR FEAT ERR 550 Feature encryption - Can not read radio ROM serial number.

PIFEAT_READ_ERROR FEAT ERR 551 Personality feature encryption read failure or data not available.

PIFEAT_CRC_ERROR FEAT ERR 552 Decryption failure. Personality feature encryption CRC failure.

RI_DSPDOWN_NOATTEMPT DSP ERR 850 DSP not found.

AEGIS_ADIDOWN_NOTFOUND DSP ERR 851 DSP file not found.

AEGIS_ADIDOWN_CRCFAIL DSP ERR 852 DSP file is corrupted.

AEGIS_ADIDOWN_ENCERR DSP ERR 853 Radio feature encryption does not match DSP file.

AEGIS_ADIDOWN_PMFAIL DSP ERR 854 DSP file is corrupted or hardware failure. Re-program radio or pgwer
cycle the radio.

AEGIS_ADIDOWN_DMFAIL DSP ERR 855 DSP file is corrupted or hardware failure. Re-program radio or pagwer
cycle radio.

AEGIS_ADIDOWN_BIOSERR DSP ERR 856 Hardware failure.

AEGIS_KEYLOAD NOBANKS DSP ERR 860 Personality did not assign banks for the keys.

AEGIS_PVT_NONE FEAT ERR 870 Private is not feature encrypted.
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Operational Software Fatal System Errors

ERROR NAME MESSAGE CODE DESCRIPTION

RADC_PITD_ERROR TRACKING 200 Personality tracking data error. Re-program the tracking data.

RADC_PIHW_ERROR PERSDATA 201 Personality hardware data error. Re-program the personality.

RADC_FREQ_ERROR FREQDATA 202 Personality frequency data error. Re-program the personality.

RADC _PITD_MALLOC_ERROR SOFTWARE 203 Personality tracking data malloc error. Re-program the tracking data.

RADC_PITD_CKSUM_ERROR SOFTWARE 204 Personality tracking data checksum error. Re-program the tracking data.

DACS_NO_LOCK NO LOCK 300 Synthesizer did not lock or became unlocked. Check the frequencigs in
the PC programmer and re-program the radio personality.

DACS_MODEM_FATAL_ERROR SOFTWARE 301 Unable to correctly configure the modem for EDACS operation.
Re-program the personality.

DACS_RADC_FAILURE SOFTWARE 302 Power cycle the radio.

DACS_MODEM_RXOVR SOFTWARE 304 Hardware Modem overflow. Power cycle the radio.

DACS_MODEM_RXAVR SOFTWARE 305 Power cycle the radio.

CONV_RADC_ERROR SOFTWARE 400 Error calling RADC function. Power cycle the radio.

CONV_NOLOCK_ERROR NO LOCK 401 Synthesizer became unlocked. check the frequencies in the PC
programmer and re-program the radio personality.

CONV_PUT_UIMSG_ERROR SOFTWARE 402 Ul message buffer not enabled. Power cycle the radio.

CONV_MODEM_RXOVR SOFTWARE 403 Conventional DIGV modem overflow.

CONV_MODEM_RXAVR SOFTWARE 404 Conventional DIGV modem underflow.

CONV_MODEM_FATAL_ERROR SOFTWARE 405 Unable to correctly configure the modem for conventional DIGV
operation.

CONV_PERS_ERROR PERSDATA 407 Conventional personality error.

PI_NOPERS_ERROR PERSDATA 500 Personality data is not present. Program the personality.

PI_CRC_ERROR PERSDATA 501 Flash personality CRC did not match EEPROM. Re-program the
personality.

PlI_DESC_CRC_ERROR PERSDATA 502 Crucial personality data has incorrect CRC. Re-program the pergonality.

PI_MALLOC_ ERROR SOFTWARE 503 Could not allocate memory to store crucial personality data.

Ul_FATAL_DEVICE_ERROR PERSDATA 600 Input/Output device error.

Ul_FATAL_SWTO_MALLOC_ERROR SOFTWARE 601 Software memory error.

Ul_FATAL_SWTO_MAX_ ERROR SOFTWARE 602 Software error, power cycle the radio.

Ul_FATAL_WINDOW_MAX_ERROR SOFTWARE 603 Too many open windows.

Ul_FATAL_WINDOW_MALLOC_ERROR | SOFTWARE 604 Software memory error.

UI_FATAL_MESSAGE_INVPARM SOFTWARE 605 Invalid parameter to Ul_PUT_MESSAGE(). software error, report how
error was encountered.

UI_FATAL_RI_MSGBUF_FULL SOFTWARE 606 Ul Task message buffer full error. Software error, report how error was
encountered.

Ul_FATAL_RISYS_MSGBUF_FULL SOFTWARE 607 Radio Interface System (EDACS/CONV) task message buffer full.

Ul_FATAL_CI_MSGBUF_FULL SOFTWARE 608 Cl Task message buffer full.

Ul_FATAL_DEVICE_NOTSUPPORTED PERSDATA 609 1/0 device type (from personality) not supported.

Ul_FATAL_AUXIO_MALLOC_ERROR SOFTWARE 610 Software memory error.

UI_FATAL_NET_DEVICE_ERROR SOFTWARE 611 Network 1/0O device error.

UI_FATAL_INVALID_CUID SOFTWARE 612 CU ID is invalid or CU not connected. Insure that CU ID is CUA and
DUAL is disabled in personality.

Ul_FATAL_NO TONE_DATA SOFTWARE 613 No tone data is available in personality.

UI_FATAL_UIIO_MSGBUF_FULL SOFTWARE 614 Ul I/0 BBOS message buffer full.

AEGIS_ADI_OVERFLOW SOFTWARE 801 ADI Transmit event not serviced in time and buffer has overflown.

AEGIS_RXBUF_MALLOC_ERROR SOFTWARE 802 No memory available.

AEGIS_KEYLOAD_MALLOC_ERROR SOFTWARE 803 No Keyloader table memory available.

AEGIS_KEYLOAD_ERROR SOFTWARE 804 General Keyload error has occurred.

AEGIS_DATAMEM_MALLOC_ERROR SOFTWARE 805 No memory is allocated for data.

AEGIS_KEYLOAD_ NOTABL SOFTWARE 806 No key table was found in EEPROM.
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Radio Programming Errors

Programming errors are divided into three categories:

1. Protocol Errors - These are errors produced by the low level communication routines.

2. Radio Errors - These are errors that are returned from the radio ROM or operating software.

3.  PC Errors - These are errors that are produced by the PC Programming software.

MESSAGE CODE DESCRIPTION

Successful 0 Command was performed successfully.

Protocol - Canceled by receiver 5 x328 protocol received a cancel. The radio detected a cancel command.

Protocol - Canceled by sender 6 x 328 protocol transmitted cancel. The radio is canceling the read command.

Protocol - Terminate transmission 7 x328 protocol received an end of transmission.

Protocol - Transmit error 8 x328 protocol could not transmit. Reliable communication can not be estaljlished.
It could be the radio or PC hardware problems (programming cable, interface|box,
or radio hardware).

Protocol - Protocol initialization error 9 x328 protocol not initialized or failed to initialize.

Radio - Programmed successfully 10 Radio responded with a success. Radio acknowledged successful progrgmming.

Radio - Comport configuration failed 11 Radio could not configure its comport (hardware failure).

Radio - Flash erase failed 12 Radio failed to erase the flash memory. The radio flash memory part is unusable or
it can not detect the 12 volts power. Check the programming box and cables

Radio - Flash write failed 13 Radio failed in writing to the flash memory. Retry the programming process
(hardware failure).

Radio - Flash code CRC did not match 14 Flash code not programmed correctly. CRC did not match. The operating software
will not execute. Re-program the radio.

Radio - Canceled by receiver 15 The radio operating software received a cancel command.

Radio - Canceled by sender 16

Radio - End of transmission received 17 The radio software received or sent an end of transmission.

Radio - Transmit error 18 Radio could not transmit the required data. Check all hardware connections and try
programming again.

Radio - Invalid command 19 Radio did not understand the received command.

Radio - No application code 20 No application code is loaded, the radio can not accept personality commands.
Re-program the operating software (flash code) and re-program the personalty.

Radio - Application code error 21 The radio application code failed to perform the command.

Radio - EEPROM programming error 22 Could not program the radio EEPROM part.

Radio - Baud rate has changed 23 The radio acknowledged a successful baud communication baud rate change.

PC - Cannot allocate memory 50 The PC programming software could not allocate adequate memory spacg to
perform the function.

PC - Cannot open data file 51 The specified file (code or personality) could not be opened (file does not éxist or
has access protection).

PC - Cannot read data file 52 The specified file (code or personality) could not be read.

PC - Cannot write to file 53 The specified file (code or personality) could not be written.

PC - File not found 54 The specified file (code or personality) in not found in the current directory.

PC - File is larger than radio memory 55 The radio flash part size is unknown or the operating software file size is larger
than the radio’s flash memory size.

PC - Incorrect Tracking Data RF band split 57 Incorrect Tracking Data RF band split.

PC - Incorrect Tracking Data version 58 Incorrect Tracking Data version.

PC - Tracking Data checksum error 59 Tracking Data checksum error.

PC- Time-out, radio not responding 60 Radio is not connected or not turned on or the selected PC comport number is
invalid.

PC - Comport configuration error 61 Comport configuration error, can not set comport.

PC - Abort, message canceled 62 Aborted by operator, message canceled.

PC - Requested personality data does not|exist 63 The personality table does not exist (Tracking or Encryption table).

26



BLOCK DIAGRAM

LBI-38749C

LCD / KB FLEX BOARD
MICRO PROCESSOR (U1)

N - O
EeR83555833588438
iminininisininininininininininis! Ra
TO NrO OO~ OOT NN
R03 ’owwvonnonnﬂnnnnv“ejoz
Riod 2 47Dy
RO 3 48[ ]00
R12[J 4 45JGND
Ri3] s as[]0SC2 -
R20[} 6 43[7]10SC R72
rR21] 7 a2[1TE "
Rzz[| 8 41 JRESET TRw/RE
ResC] s «oF1ros g =Rls
RAo TOa/R60
RA: E‘:’??ES:
WNTo /R30 TG A
TNTY /R34
INT2 /R3z
NT3 /R33

Tiv TNTa /RS0

gL

T oan oo

c- s FpERen
S z

gEfEESTE:

325 ioiZER

ceeikEzzER

s

WM externaAL

3 3 | wrerrueT

INTERRUPT CONTROL

=

RAM 512x 4 bit

ROM

8192 x 10 bit

(TOP VIEW)
I N R R R R R I
OnonNOonNOnNnNOonN0nNn0n0[n0nnnn v
SRR RREIQLAIRBEEE B8I 3YT cc
see [t = T % % %1 com1s GND —
SEG 19 |2 5971 com1s 0SC | ——»
se6 18 s 5817 com 4 0sc2 —=
sec17 []4 577 com13
se6 16 s 561 com 12
sec 15 6 5[ com 11 RS o
sec1a []7 54[] COM 10 R/W w
sec 13 []e s3] coms E w
sec12 [ s2[]CoM8 S
P 0B 4 2
sec 11 10 s1[Jcom7 $
o8B 7 =
SEG 10 11 s0[ ] come DB O po)
seco [ 197 coms s 3
seGs 13 as[]coma 0B3 =
seG7 O a7[J com3
sece s 4671 com2
seGs [t
O 5[] COM1 v i
SEGa [ a[Jos7 v 2
se63 e 13[]0BS v 3 -
sE62 [ 12[7 085 V4 —e
SN v o s s ey s ac8azsssgge "R Vs
D000 ooooo Qg
Bggsss3s338 28 z5z4

INT3/R3 3
INTe/R32

TNT:/R3,
TN%/RY,

veey
et
S
=
254

BLOCK

DIAGRAM

a

010 =

PO~ Lo TN o
coooaoooad

cL1
I R R —

7
1 =]
bo a 4 com 1
RAM u _1/"—6'\ H :15 > !
= = coM18
80x88IT | [cjrsol] | & z
BLINK | &= Le
CONT .
m o
g : : SEG 1
CGROM || o ?_::)g = 3
5128 72008BIT ] g SEG 40
=i L]
5 5
PARA. /SER. 40BIT REG. -~ D

BLOCK DIAGRAM

27



LBI-38749C BLOCK DIAGRAM
LCD / KB FLEX SPEAKER
LED FLEX (LS1)

AF VOLUME W/SWITCH (R8)

ROTARY SWITCH
(S1)

x> w [
o
) |

MICROPHONE W / CAPACITOR

ORANGE

Kot e—

YELLOW

IE
O
O

—

@|—|@

LED FLEX FROM ASSY REV. A
LCD/KB FLEX FROM ASSY REV. C

(MK1) (C9)
BLACK
LO =
RED
HI =

28




BLOCK DIAGRAM

LBI-38749C

CONTROL BOARD

MICRO PROCESSOR (U1)

51515
%g@ B. $66648¢ 54
385,,.%y 33333323
HHRIT T
z S c§33I53
2838988 352223983882:32
nnonnAnanonnonNAonnAn
. SRRRRRIRRNRREBLEBIBES
RESCJt 60T Pluks
XTAL 2 590 Pivas
EXTALQ3 581 Pivas
MO 4 5713 Proiar
Mo ]S 5610 vss
NM 6 S5 P2o/As
STBY [7]7 547 P2iAs
v Cl8 53[0 PaAw
P5/ASCK ]9 523 PavAa
PS1ARXD [J10 517 P2vAu
P50/ATzO 111 50 [0 P2vAn
_ _v=gf12 49 [ Pavaw
PHRWEWAT []13 48 [ P2riAns
_ P4 470 ves
Wﬁ 15 46 {2 PorPw,
PS/OEMWR [ 16 4571 PacPWs
POVCSMD ] 17 44 [ PAYTMRIL
PRGN [] 18 43 [ P4UTMO.
___PRC: O 19 42[0) PaxTMCh
PS«IRCYADTRG [] 20 41 {7 P4/TMRIt
SNRILEIRIB599388583¢
OooooooooooooooUUgUgn
SS=290155823223222333
EPEEEERleszaeieieidgd
mf?&uagﬁ SEZETTESTER Eé
3
4
(TOP VIEW)
22 pzssl
25 mecbesass
. M e D[ 1> pevinovADTRG
PluA e CPU g [+ PS/IRGY
K X -
PivAs - gurer- H8/300 . PSSIRCY
PlsAs = [ator @ 5 SEAA
Pl/A S < 3 o
i [ Data bus {Low; HEFRE
prar < | (51 L
K RAM 2 2 1
PROM (or L—_PD < [ PI/DDBJ/D,
P2u/Ad bytes bt {4 p3.008.
PasA masked 512 byt :a bod P3u D
PavAn ROM) 16K ol n P3:/0DB4/Dr
P2vAn o bytes Dual-port et P3V/DDBYD
P2JAw H :) RAM <: S[4-> Pa/0DB.D.
P2vAy lo \J (- P3/DDBJO:
PavA. Serial ] {«t—#- P3/DDBJD
Povin 16-Bit communication | Pavo0BID:
oo running (& channals)
i [+ PavRssE
P&FTCI [+ Pa.MS.iCS
P& FTOA 8-8it fimer PE/AS:
w4 PAS
gl 2 channals) 8-Bit AD Tlepams,
PELFTIC v — converter & :zﬁx?’n‘:‘%
PEFTD 8 channals, bodl x0ABS.
L e | — o
P60 l

P

Rt

. cP.ga cGes FiifdFeE meemmEes dsd
BLOCK DIAGRAM

CONTROL BOARD

MICRO PROCESSOR (U2 )

<2 EIQE s 88
nggFgg J§S°g;;é9
<tEiEiBladw g 4<@:E;§@ [
BRI H}-Bﬁ:;'-a )0\5503
fiicacacaskogggReeTd
noonnnnaRnNanaannnan
OO OOINN—0ROLOOY P& =
%/R/E ‘oesh»-r-r-hhp-hhonnwwStnm'%o: AVee
P24DS 2 59{] PauAN:
P2vRD 3 58[0 PaokNs
PR ] 4 511 PavANs
Voo s 5617 PRCAN.
MO ] 85[) PavAN:
MO 7 541 PeaAN:
MO: 8 837 PovAN:
sy ]9 52 PaAte
1 avss
I3 PrFTon
F3 ereFToByFTCE
3 erwFToBSFTCY
[ PrFTOBUFTCH
[ PTyFTLIMRI
[ prafTe
[ Pl
[ Prml
1 vee
1 Pevas
3 g b z4232zyzyee
SRR ERER EEE IR EE
Jidddddd a2dgpappopee
(TOP VIFW)
TowRw P
frgle osggcgsd
23333 5333336
o caoaoo acoaoanaaa
[ e ] [ ponz | [ Ponz 1}
T T
EXTAL oo | 13 N —
Carar: TT e PdrrAr
XTAL o % - N
0 UllN s
— - T [ PavAs
RES —  Wait- RAM PROMMask ROM 5 f=e Pavas
§TBY —=  [State 1 Kbyts 32 KByte - PayA;
MDo — L] | PuA
MOy — = e Pao/A
MDz ——o sarupt “"
c
Sl cru K
Transier H8/532 i = PSuAws
PQW.W | (o o
[V ) B — = P5vAn
Serial | @t P5JAR
H £ Commurication 8 Bits Timer K| 5 f Psvan
1 Intertace = PSzAw0
Voo T = Psuas
Voo tee PSwAG
Vss —- | 4 16 Bits Frae r —
Vss —= | 11 F’V‘thﬂrr:‘er‘ Running Timer T
Vss e (x3 channel) {x 3 channel) —
-
— E*-]
4 10 Bits Watchdog 4
AVee —— R A/D Converter Timer & [+ P6¥An
Avss— {1 Fe PBa/AIs
I1 bee PEVAI
i I ! —1 b= Pevau
TT. TIIT —_
Port9 [ Port 8 ] Port 7
3 {
TR T
Y OOSSsrs S2ZiE538 Lo2SIE2ZG
uxx333<“ ZZZZZZZZ L5000 ?_,_2
QEEIREDO 2399337 Prihesse
S2addaon FODDDD D LS5,
ggeEdadadx> aaaacacaaa SoQOFo
g8 £888%
TR
IIIO
222
aoa

29



LBI-38749C

CONTROL BOARD

DIGITAL SIGNAL PROCESSOR (U3)

MODTX
MRDAT
MRCLK
MODRX
XBAUD

WDENB
WDRST

ADDR
Cso1
€s02
cso3
Cso4
CsS05

BLOCK DIAGRAM

«—
<«—] MODEM FIFO CONTROL }—<>po-p7
<« - REGISTER
>— BANK 1—=< CS2
> —< RD

F—< WR
—< TXENB
—> SYNC
——> NMI
INTERRUPT {—3 IRQ
CONTROL +——< EI1
—< EI2
>—1| waTcH
«— D06 ||
—  XTAL1
— xTAL2
CLOCK  [—> CLK1
pa— CONTROL [—> CLK2
«—| ADDRESS > CLK3
«—] DECODE |« cseLq
<« —< CcsEL2
< —< cSEL3
< —< CSEL4
—~ RESET
BLOCK DIAGRAM
CONTROIZ_ BOARD
FLASH E“PROM (U4)
R
| 2
5 8
2sllara
28fla13

30

-

(TOP VIEW)

pas [[19}

Ve 6362 61 5958 57 6553 53 52 51 5049
S | — a1 Al4
0o I:zo a7 a5
o1 C—s ss_—1 Al6
o2  — as_— A7
D3 c— s s A
b4  — s as
54 — a2 vss
bs —]s 411 XTRL2
o7  e— a0~/ XTRU1
bl S— s MODRX
MRDAT  [——n = ca0;
MReK = s71E=—1 csoz
o — s CSO03
SYNC [::“ ss___ Cso4
Egétz‘ 1:15 sal ] €S05
16
1718 1 20 21 2223 24 2526 2728 29203135 ———  MOTX
"<
.
z 12 0w
BHU N Bsoka L HnXX
88z uezk25220>00
(TOP VIEW)
0a - Da,

Veg—n
—
xf,f, INPUT/OUTPUT
BUFFERS
TO ARRAY
SOURCE
STATE
CONTROL
iaE —] A
REGISTER [\ T
INTEGRATED oM VOLTAGE]
STOP TIMER swiren CHIP ENABLE
— ourPuTENIBLE
CE - DATA
= Losic LATen
|
— |
o Y-DECODER |——af Y-GATING
=
o
2 —
A~A N 3 .
o e V| @ [x-oecoper | ® [row.5TEBIT
g o | cEL maTRI[* T
g .
—]

BLOCK DIAGRAM



BLOCK DIAGRAM LBI-38749C

CONTROL BOARD
CMOS SRAM (U5)

CONTROL BOARD (AEGIS)

FLASH E?PROM (U4)

28F020
FROM ASSY REV. C
NC o7 10 2810 Vee
N oW © a g |L|J ~ A2 OO FID WE
T xxS3SEx A7 OO o CE 2
1 1 — — — — —
AT IRICECC a6 o o A
77jL—JL_Jl_J e A5 O I A9
a7[[5] 29[l A14 As o o Al
A6 (|6 28] A13 A3 o O OF
. ] A2 oo I A10
! 127 || A8 —_
AS [fj ﬁ::] R = o CE
A4l 8 | 126 ]] A9 AOQ Mo 1/08
A3[l9 {25 [] A11 1701 o o 1/0 7
I T __ 1702 o o 1/0 6
A2 [:19; L2:4:] Ot 1/03 03 O Fr1 1/05
INHIEED {23[] A10 GND Tj14 1s|mo 1704
L
Ao([12; (22]|CE
DQ 0 [[13] 21]jpa 7 (TOP VIEW)
i ErnE R e
1501 W ey P 00 T \8|
. Tl Tl Pzt el Y Bl Bl O 1 vy
| IS Ry I [y S [ SN B SN [ S [ S
— O @ o) %+ 0 O
g w g g g g
g O > o0oooof
{ TOP VIEW)
e
— — —
ﬁ 2 ] MEMORY oy
a7 Jda| |G CELL ce
w8 ARRAY
A8 k1 18 - GND
DQ,~DQ, A9 131 14 256x 256
A0
Voo — Ail 2 g
Vss — — _— ||
Vormace | M2
TO ARRAY »—j I
SOURCE 3 |
o= | contRo 1701 & g [ coumn our 1—
WE =1 Commann |* : L5+ 170 - L
H > BUFFER
REGISTER [ ol Q COLUMN
DLLLEEUC] I S —— 1708 & 2 DECODER
’_.STOPT'MER SWITCH CHIP ENABLE J gl g
— PUTPUTENABLE o1p Q| a
CE — LOGIC DATA Z| 2
P |_~ LATCH =
I i +4AD BUFFER
—— 1 ]| Rl
STH Y-DECODER Y.GATING AO A1 AZASAG
B CE2 —
=
- N 2 . —d
o~ Y8 | xoccooer | ¢ | zuwr sz |, CE1
g o |CELL maTRIX ,__ODJ
e . WE

BLOCK DIAGRAM

BLOCK DIAGRAM

31



LBI-38749C

CONTROL BOARD (AEGIS)

BLOCK DIAGRAM

5 DQG~DA,
FLASH E°PROM (U4)
VEC —
29F040 Ves — Erase Voltage INPUT/OUTPUS
N9 ag |'-'-' ™~ | Generator BUFFERS
Txx s EE < |
arlls’ (20]] 14
5" Ty COMMAND ]
Aslle (28 lla1s ComMAND a‘ pr— .
As[[72 (27 e I Sonerser oupa Enaie| <10
aills 1) Ao =
18 0 OE
IEN {2511 A11 ﬂ—r U |
A2[[i5> ‘4] oF L
- — STB| _| v.DECODER [—| Y-GATING
IR 23] A0 g
AO [’1*27 ! 2_2‘] E Vce DETECTOR TIMER E |
112 22 | |:| l—_—l P
pQo[[13: Zi]pa7 | xpecoper | | ceLL maTRIX
=l lel o) @) (o) (o) Ag~A1g = Il
T
- N * [ao TR S o I (o]
OO0 89 g g g L ——%
oo > aoaaoao
( TOP VIEW )
BLOCK DIAGRAM
CONTROL BOARD a5
CMOS SRAM (U5) A3 L veorr —vee
o L
FROM ASSY REV. D ne | |8 | arear .
A4 o 28| [0 Vee A9 % 5
a2 O o we ot = S s12x812
A70O0 A A13 A13 < 8
As O A8 Ald
A5 O MoAe
A4 o A1 .
A3 minfel 1701 _d_ﬁ o L1 coumn | our
H DATA
A200 HOA10 5 'CZ_) o I |BUFFER
A0 aocs 1708 1 :(“ > COLUMN
Ao Moo s ,<_( E DECODER
110 1 O] oo 7 Sl a
110 2 O] oo 6 T T JR—
110 3 O O mowos
GND T[4 18 |HO11/04 AOA1A2ABAIA10
(TOP VIEW) s —oD_
WE 4rToD—
—
OFE ——————o /
BLOCK DIAGRAM
CONTROL BOARD (AEGIS)
E2PROM (U6)
FROM ASSY REV. E
»{HIGH VOL TAGE GEN,
Vee TIMING & CONTROL
SDA [l
scL] CONTROL
=} ™
we [ LOGIC g " 256 X 64
{E<p | e
L3 SLAVE ADDRESS LU Y
REGISTER &
COMPARATOR
A T T
Lead ¥ Inc¥
(TOP VIEW ) Ny WORD T &4
ADDRESS o Y
r2[+ COUNTER |_, DECODER
A [+
AD-A2 Address Inputs
SDA  Serial Data L ACK CLOCK
; vss [ | e DATA
SCL Serial Clock »  REGISTER
WC  Write Control —
Ves  Ground
Vee  Supply Voltage BLOCK DIAGRAM

32




BLOCK DIAGRAM

LBI-38749C

CONTROL BOARD
AUDIO PROCESSOR (U7)

SISISEESIS S HHH: H No|10| name|No|I0 numeﬂNo 10 | name No |10 | name
—r—80 BN 1|-|NC f21|0|LDSC{41|G |AGR {61 |— [NC
cr]'0 == 2| I|OPU [22/0 | LCGO(42|A0|MUX1}62|G |AGT
] 1 3| GIDG [23|0 [CMPO|43|A0| RIO [[63|A0|TVD2
o — = 4| 1]0SCI[24|— |NC [[44|A1| RAFI{64|A0|TREF
—— 3:1:“:' 5/ 0| 0SCOj25(1 | TSEL {45|A0| HPIO|65[A0| BIAS
‘:”:D: —r= 6(10| CKIO[26(vD| VDD (46/AI|VRP [66/A0| BREF
o -} 7/G| DG [27/A0| RXAF|47|AC| DA [167]1A0|LIMH
o — B 8|vD| VDD |[28|A1| VGAF{48/A0| DAO [[68/A0|LIML
% :mﬂj 9/ 1 |XRST|29|AT| DTMF|49(AI| ADIN[69/AO|LIMO

1 10/I |EN  [30|AT| ALIN {50|A1| DISC|[70|AO|TONE
m:‘:”: = 111 |STB |31(AT| NR1 [51/10] TRECI71 | — |NC
T w— = 1211 |DATA |32(Al| PR1 152/A0|NSQ |72 (A0 VGAU
o — :D:L_-‘ 1310 |SW5 [I33|— [NC [53(A0{0S 1 |73 |aTl{EMIC
E”::n: —- 14 10 | SW4 [34|ATI NC 1 [54|AT|NS 1 |74|Aa 1| IMIC
[ — - 1510 | SW3 |35|A1| PC 1 §55/AI|PS1 §I75]a1|TTON
= ‘o,.,)‘:D:D 16 [0 | sw2 [36[a0| A 56| — [NC [76|A0|ALER
2| 0/ 1710 | SW1 |[37|A0{ CGO ||57|AI|TIN [[77|vD|vDD
1810 | SWO (38]A1] TOIN |58/a1|CGIN |78 1 |vG
K H S 191vD VDD |39|A0| RREF{59|AT | DTIN|79|1 |EDAT
20| G |DG |40 {AO|RVD2{60(A0| TXAU |80 I | IDAT
(TOP VIEW)
VDD DG AGT AGR
v v v v
EMC ——3 owy, » VG AU

MG —o PRE-EMP VG
— HPF LPF
TVD2

LIMO ¢ —

LIMH
LIML
TIN —o ™ LIM

CGIN —=

LPF
EDAT 3.46/6.72

RVD2

RREF

LPF

105/210

0s1

NRI

DAO~7 —>0—D/A

VRP

DA
0OSCOo

0sC1

= -
PRI HPF
DISC 45/5.5/6.5/7.5K L RECT .';‘:sc

NS1
PS1

TSEL

ADIN
CMPO

OPU

I
|
—-SW1
E’—-—.j-DIV-B .1 2 b sz
CKIO ATE . I—» SW3

|- S5
I— XRST

ALER

BLOCK DIAGRAM

33



LBI-38749C BLOCK DIAGRAM
CONTROL BOARD op
VOLTAGE REGULATOR (U9) o)
!PROTECT
Vi @} LU. {D Vout
q
N - FOWER
vour [T Q [T] v Vor @) OFF L $
vsen [I]2 [ 1 spP Vref
vee LR ) ver
cd T4 1] Vof
©—a—-2—3
(TOP VIEW) Vor Cd Vsen Vss
CONTROL BOARD
VOLTAGE REGULATOR (U10)
() [3] vout

(TOP VIEW

CONTROL BOARD
INTEGRATED CIRCUIT /
AF POWER AMPLIFIER (U11)

(Signal)

TDA7052

S0

)

Te

A’Ground (Substrate)

BLOCK DIAGRAM

(TOP VIEW)

VREF

CONTROL BOARD
E2PROM (U6)

NC 1 o 14 [ NC
a0 [ 2 13 [ vce
AM[]3 12 [ TEST
NC[]4 11[] NC
A2[]5 10[] SCL
vss[] 6 9] SDA
Ne[] 7 8[] NC
(TOP VIEW)

PIN NAMES

A0 - A2
SDA
SCL
TEST
Vvss
vcec
NC

Address Inputs
Serial Data
Serial Clock
Hold at Vss
Ground

+3.5V to + 6V
No Connect

34



BLOCK DIAGRAM

LBI-38749C

CONTROL BOARD
2 INPUT OR GATE (U15)

INB |1 5 | vDD

INA |2

vss |3 4 | oUTX
(TOP VIEW)

CONTROL BOARD
SERIAL NUMBER (U16)

GND

FH O

GND NC

( TOP VIEW)

CONTROL BOARD (AEGIS)
OP AMP (U18)

ING |1 — 5 [Vpp

Vss|2

IN(-)[3 | 4 |oUT
(TOP VIEW)

CONTROL BOARD
3 INVERTERS (U12)
U20 (FROM ASSY REV. B)

N w
> <
| ] |
=) ~
(2 -
S =<

(TOP VIEW)

RF BOARD
BAND PASS FILTER (FL201)

OB ORNONNO)
LI L1 L1 L
I
1 1 1 ]
® 0 ® &
(TOP VIEW)

CONTROL BOARD (AEGIS)
2 OP AMP (U18)
FROM ASSY REV. B

ouT| 1
| >
IN{-) -

{ TOP VIEW)

INPUT

GND

GND

OUTPUT

NC1

GND

GND

NC1

ONOJOJORONOROXS)

35



LBI-38749C

CONTROL BOARD ( AEGIS)

ADSP (U17)

36

30

(TOP VIEW )

DATA
ADDRESS ADDRESS
GENERATOR | | GENERATOR

BLOCK DIAGRAM

U 14 j PMA _BUS I

A

U

e

N/ 14, 0MA BUS
Vi

7

PMD BUS 24,
Fi

v,

¥
DMD BUS 16 ;

\ EXTERNAL
ADDRESS

BUS
14 f :

0

INPUT REGS

ALU

QUTPUT REGS|

U

g

g

INPUT REGS INPUT REGS
MAC SHIFTER
OUTPUT REGS OUTPUT REGS

U,

U

R BUS

BLOCK DIAGRAM

7

CONTROL
LOGIC

N/
COMPANDING
CIRCUITRY

A

A

N

TIMER

7

TRAHSMIT
REG

|

L

N
TRAHSMIT
REG

RECEIVE REG

RECEIVE REG

SERIAL
PORT 0

SERIAL
PORT 1

EXTERHAL
DATA
BUS

24

HIF

DATA

£

BUS

POWER

LOGIC

1 VDD 26 Ha1 51 VFBAUX 76 D11
2 Ad 27 HAD 52 VINAUX 77 D12
3 A5 28 HSEL 53 VFBHORM 78 D13
4 A6 29 HWRADS 54 VINNORM 79 D14
5 A7 30 ARDHRW 55 WCC 80 D15
[ A8 k1] VDD 56 WREF 81 GND
7 A9 32 DTO 57 WOUTP 82 D16
8 A10 33 TFSO 58 WOUTN 83 D17
[] A1 34 RFSO 59 GNDA 84 D18
10 A12 35 DRO 60 BMODE 85 D19
11 A3 36 SCLKO 61 PAD 86 D20
12 GND 37 GND 62 BR 87 D21
13 VDD 38 DT1/FO 63 BG 88 D22
14 HTAL 39 TFS1RQ1 64 Do 89 D23
15 CLKIN 40 RFS1TRGD 65 D1 90 VDD
16 CLKOUT H DR1/F1 66 D2 91 PWMS
17 HD7 42 SCLK 1 67 D3 02 DS
18 HDE 43 FLO 68 D4 03 BMS
19 HD5 44 HACK 69 D5 04 RD
20 HD4 45 HMD 1 70 D6 95 Wit
21 HD3 46 HMD 0 Ei | D7 96 GND
22 HD2 47 IRQ2 72 GHND 97 A0
23 HD1 48 RESET 73 D8 og a1
24 HDO a9 MMAP 7 D9 99 Az
25 HAZ/ALE 50 GNDA 75 D10 100 A3
7
INSTRUCTION PROGRAM
REGISTER le(l(:thfl DATA BOOT __> anc,oac | 7
SRAM ADDRESS AND I>
PROGRAM
PROGRAM ROW KX 16 IGEHERATOR] »| FILTERS
SEQUENCER 2K X 24

HIP 1"
CONTROL <I>

HIP 16
recistersiC g
2
oo, [<E>
CONTROL




BLOCK DIAGRAM

LBI-38749C

CONTROL BOARD (AEGIS)
ADSP (U17) FROM ASSY REV. B

30

PQFP PN PQFP PN PQFP PN PQFpP PN
NUMBER NAME NUMBER NAME HUMBER NAME HUMBER NAME
1 VDD 26 HA1 a1 REF_FILT 76 D11
2 A4 27 HAD 52 VINAUX 77 D12
3 A5 28 HSEL 53 DECOUPLE 78 D13
4 A6 29 HWRHDS 54 VINNORM 79 D14
5 A7 30 HRDHRW 55 vco 80 D15
6 A8 3 DD 56 VREF 81 GND
7 A9 32 DTO 57 VOuTp 82 D16
8 A10 33 TFSO 58 VOUTH a3 D17
9 a1 34 RFSO 59 GNDA 84 D18
10 A2 35 DRO 60 BMODE 85 D19
1 A3 36 SCLKO 61 PWD 86 D20
12 GHD 37 GND 62 BR 87 D21
13 VDD 38 DT1/FO 63 BG 88 D22
14 XTaL 39 TFS1iRO1 64 Do a9 D23
15 CLKIN 40 RFS1IROD 65 D1 o0 VDD
16 CLKOUT M DR1/F1 66 D2 i PMS
17 HD? 42 SCLK1 67 D3 92 DMS
18 HD6 43 FLO 68 D4 o3 BMS
19 HD5 44 HACK 69 D5 924 RD
20 HD4 45 HMD 1 70 D6 95 WR
21 HD3 46 HMD 0 7 D7 06 GND
22 HD2 47 [ 72 GHD a7 a0
23 HD1 48 RESET 73 D8 o8 a1l
24 HDO 49 MMAP 74 D9 99 A2
25 HAZ/MLE | 50 GHDA 75 D10 100 a3
ISTRUCTION PROGRAM
ROW DATA BOOT
REGISTER o __|'> ADC, DAC | 7
DATA DATA pp— SRAM ADDRESS AHD _7‘__>
cEnERAToR | | GENERATOR PROGRAM RoW WK ceuraror] | || ALTERS
1 42 SEQUENCER 2K X 24
EXTERHAL
U U 14 yoma sus | U ™ ADDRESS
[ ¥ 14
147 DMA_BUS Mex j>
| yi — ]
L~
EXTERHAL
PMD BUS 24, ™~ DATA
Y H — BUS
1 v —] 24
DMD BUS 16 ; Mex :i>
i
4 /
0 0 0 U L U0
IHPUT REGS INPUT REGS IHPUT REGS e 1
CONTROL CONTROL <i>
TIMER
ALU 16 MAC SHIFTER LoGIC COMPANDING HIP
CIRCUITRY 'J:UTS“
OUTPUT REGS OUTPUT REGS OUTPUT REGS e i
U U U TRAHSMIT TRANSMIT “EG'STER5<I>
16 REG REG
1
RECEIVE REG RECEIVE REG
R BUS 7 POWER )
SERIAL SERIAL DOWH <I>
PORT 0 PORT 1 CONTROL
LoGIC

BLOCK DIAGRAM

37



LBI-38749C

BLOCK DIAGRAM

CONTROL BOARD ( AEGIS)
2 BI-LATERAL SWITCH (U19)
FROM ASSY REV. B

vo[1] ‘EVDD
O"E Z‘com
CONT [3 | IEO/I
ves[4 | |E| 1o
(TOP VIEW)
RF BOARD
BAND PASS FILTER
(FL301, FL302)
6ND [ 1 GND
IN/OUT > ouT/IN
GND [ ] GND
GND [ ] GND
VHF  (TOP VIEW)
7 )
GND ] ] enD
inout [| ] outsIN
GND ] ] GND
GND [k 1 eno
J
UHF  (TOP VIEW)
% %
GND é_ 2 eno
GND S _a GND
g OB
N N0 GND OUT,

800 /900 MHz ( TOP VIEW)

RF BOARD
BAND PASS FILTER
( FL305, FL306, FL307)

ouT/IN
N/ouTty D'Im P Ww/out
=

O
GND

FL305

RF BOARD
BAND PASS FILTER
( FL308)

GND

V ouTt
ouTt /IN

(TOP VIEW)

IN/OUT c—|[]|T|[]|T OUT/IN

Hj

>

GND

38



BLOCK DIAGRAM

LBI-38749C

RF BOARD
PRESCALER (U1)

5]

[>]
-

E)

Vee E
sw [3]

@)

ouT {4 8] GND
BLOCK
(TOP VIEW)
RF BOARD
PHASE LOCK LOOP (U2)
Ro 01— ”P Re
0sCin [J2 19] Voo’
0sCout (13 18] CH
Charge [J4 17[] APDout
voo 5 16]] vss’
Frequency ‘5] CrR
Steering Qut
vss 07 147 SRout
Modulus Control (18 13[] Enable
Lo o 12{] Oata
fin (o 1] Clock
(TOP VIEW)
Enable Ej’ 1%-8i1S/R__} 14
S 3 2
0SC ouT 8
— 7a-8it Lach | 20
1 Analog —=5
2 fr Phase
0sC IN {1a-Bit= R Counter | Detecter 2
vl | 19
Control Logic r 16
10 8
fiN 1
- - —1 Digital
7- Bit+A Counter 10~Bit+N Counter H Frequency | 6
Steering
7-8it Latch 0-Bit Latch
12 Lock 9
Data
i tect:
§ ‘FL 7- Bit S/R ]T.{yo—sat s/R M Detecter
Clock

BLOCK DIAGRAM

DIAGRAM

SRout

Charge

CH VoD : PinS
RR VDD’ Pint9
Ro Vss : Pin7
CR Vss’' :Pini6
APDout

VDD

Vss

Moduus Control

Frequency Steering Out

39



LBI-38749C BLOCK DIAGRAM
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