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Section III. CP-2003 CIRCUIT AI{ALYSIS

2-17. Antenna Coupler RF Section, Modules R.tr'l, RI2 and RI3
(fig. 2-56 thru 2-68)

The RF section of the antenna coupler comprises three modules, designated RFl,
RF2 and RF3. Figure 2-56 shovs Ehe block diagram of the RF section, and the
main control lines betrreen the MNC uodule (para. Z-lB) and the RF section.

B]ock D-ijrgrarn Analysi.s (fig. 2-59)_.

( 1 ) RF3 raodule. Ihe RI'3 module contains the sensors used t.o monitor
antenna matching. The module also contains auxiliary circuits, which
control ihe operation of Ehe elecEronic switches used to route the Rf
signal aecording to the operating mode.

(a) $igna1 path

I. During antenna matching, the TUM/NORM switch is open,

and the RF IN signal, arriving from the AM. module, is
connected by the input TUI{E sviich ro the 3dB

attenuator. The attenuator eBsures that the pouer

reflected towards the RF porer arnplifier during matching
does not exceed the a11osab1e'liuits.
The attenuated RF signal is applied to the seasor

assembly. The sensor assernbly provides information on

load phase, load resistive conponent (R), load conductive
component (G) and load VSWR. The sensor asseubly also
checks Ehat enough RF pover is available for proper
antenna matching. The sensor information is sent to Ehe

microprocessor on the MNC module, vhere it is processed

by the matching algorithm
From the sensor assembly, the R!' signal passes through
another TUNE switch to the firsE bypass switch, Bp1.

This switch is used to select between direct connection

to the DIPOLE connector on module S3, or coanection
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Ehrough the matching network, locaEed in the RF1 and RF2

modules.

During normal operation, after antenna rnatching is
completed, the two TUNE switches are opened, and the RF

signal is connected to the Bp1 svritch, by means of the
?U$EINORM s'ritch.

(b) Switch test circuit. The switch test circuit is used to test
the operation of the various etecEronic switches. The fest
is done by first turning off all the switches, then turning
on each individual switch, one at a time, driving current via
the vl line and checking that the resulting DC current is
within the allowabte limits. Test results are indi.cated by

trro 1ines, Brr L and Brr II, because there are two types of
electronic swiEches.

The sr*itch test circuit is enabled during sel f-t.est, by means

of the BIT line, received from the microprocessor in the MNC

module.

Q) RF2 module. The Rr2 module comprises the main parr of tbe
matching aetwork. The topology of Ehe matchi.ng network is shown in
figure 2-56. ?he RF2 module also comprises matching components used
only for dipole antenna matching. The values of the matching network
components are changed by means of diode swilches, controlied by the
microprocessor in the MNC oodule, via its f/O interface.

(3) RI'1 module. The RFI module contains matching components specific
to whip antennas, and fhe IHIP/DIP selector which selects between the
whip and dipole paths.

Module RF3, Circuir Analysis (fig. 2-57. rhru 2-59):
( 1) Diode switches, general ( f ig. 2-5il. The routing of the RF signal
in the RF3 module is controlLed by means of seven identical diode
switches. Only the circuit of the TUNE/NoRil switch hrill be analyzed in
detail. The other diode sritches operate in a similar way.

,)
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?he circuit is built around FET Ql, and diodes CRl and CR2.

Figure 2-58 shous rhe sinplified di.agran of the TUNEINORM swirch.

The operation of this switch is controlled by the TUNE* line, arriving
from the llNC module.

+V1

Figure 2-58. TUI{E/NORM Suitch, Sinplified Diagram

+Vl

(a) l{hen the TUNE* control line is at a

As a result, the diodes CRl and CR2

DC current flowing through them from

L16, L17, L27, R91 and Ql. ?he +Vl

in the transmit mode, aad +2V in the

high 1evel, Ql conducts.

eonduct, because of the
the +V1 supply Ii.ne, via
supply 1 ine provides +5V

receive mode.

the diodes CR1 and CR2,Thus, the Rf signal passes through

and is connected to the BP1 switch.

lotr level, Ql is cut-off.(b) When the TUNE* control line is at a
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(c) Sone switches are connected via a serial resistor to the

80V/12V supply line. The 80V/12V supply 1i.ne provides +8OV

in the transmit mode, and +lZY in the receive mode. As a

result, the diodes are reverse-biased, and provides a more

effective blocking to the RF signal path.

(2) RF signal path ( tis. 2-57).

(a) Tune mode. During antenna nratching process, the V-SEN*

control line is at a 1ow 1eve1. Transistor Q7 conducts and

+lZY connects to the gates of Q2 and Q3. Consequently, the
two TUNE switches (Q2, CR3, CR4 and Q3, CS, CR6) close,
During matching, the TUNE* control line is at a 1ow leve1,
and the TUNEINORI,I switch (q1, CR1, CRz) is opened.

Thus, the RF signal passes via diodes CR3, CR4 and capacitors
C15, C31 to the attenuator. The attenuator attenuates the RF

si-gna1 by 3dB. The attenuated RF signal is applied to the

sensor assembly, rhich provides the information necessary for
performing the antenna uatching algorithm (para. (5) below).

From the sensor assembly, the RF signal passes via C16, C24,

CR5, CR6, C18, C26, and is applied to the BPI switch. The

BP1 switch comprises two diode switch circuits, built around

Q5, CR9, CR10 and Q4, CR7, CR8. These diode switches are

controlled by the BP1 and BPl* lines, respectively. The

control signals on these lines are alvays complementary.

l. When direct connection to the dipole antenna is
reguired, the BPl line is at a high 1eve1. Diodes CR9

and CR10 conduct and connect the RF signal to the dipole
antenna, via connector P7 (see fig. 2-56). In this
case, the BPl* line is at a low level, and the diodes

CR7 and CR8 are cut-off.
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Hhen connection to the matching netnork is required, the
BPl line is aL a tow 1evel, and Bp1* line at a high
1evel. Therefore, the RF signal is connected to the
raatching network located in the RFz module, via the
diodes CR7, CR8, capacitors C19, C27 and connector J6.

(b) Normal operation During norual operation (receive or
Eransmit node), the V-SEN* 1 ine is at a high level .

Transistor Q7 is cut-off, and the gates of Q2 and Q3 are
pu11ed to a 1ow level by lhe resistor R84. Therefore, the
two TUNE switches are opened (diodes CR3 thru CR6 are
reverse-biased), and the attenuator and the sensor assembly

are disconnected.

At the same time, the TUNE* line is at a high level, and Ehe

TUNE/NORI'{ switch is closed (diodes cRl and cR2 conduct). As

a result, the receive and transmit signals pa6s directly
between the RF rN connector (P3) and the Bpl switch, thereby
bypassing the sensor assembly.

and BPz swi"rches. The sT5 swirch is built around Qlg, cR32

- The BP2 switch is builr around Q19, cR34 and cR35. These
are used to select between direct connection of the dipole

to the HHrP/DrP switch, located in module RF1, or connection
a matching componenEs specific to the dipole antenna (c12, c13

located in module RFZ (see fig. 2-56).

tlhen the dipole antenna is in use, the sr5 control line from
MNC nodule is at a high leve1. conseguently, lhe diodes cR32

and cR33 conduct, and connecL the dipole antenna (conoected

at connector P7) to transformer T5 in moduLe RF2, via connec-
tor J27. At the same time, the BP2 line is aE a 1ow level,
and Ehe BP2 switch is opened (diodes CR34 and CR35 are
cut-off ) .

7

(3 ) sr5

and CR33

switches

antenna

through

and T5),

(a)
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(b) When the dipole antenna is in use, but the natehing
corponents C12, C13 and T5 in module RI'2 are not required for
luning, the Bpz control line is at a high 1eveI. As a

result, the diodes CR34 and CR35 conduct, and connect the
dipole antenna directly to the WI1IP/DIP ssitch, located in
module S1 , via connector J26. At the same time, the ST5

line is at a 1ow level, and the ST5 switch is opened.

(c) When the whip antenna is in use, or when the matching network

is bypassed (see para. Q) above), the BP2 and ST5 control
lines are both at a low leve1. Consequently, the 8P2 and ST5

switehes are both opened,

(4 ) Switch test circuit . The switch test circuit is built around

conparators U3-1, U3-7 and transistors Q6, Q40, Q41. During self-Eest,
the switch test circuit connects +5V to the +vl suppiy line, and checks

the current flowing through each of the switches, by monitoring Ehe

voltage across the curren! sense resistor Rl. The test principle is
explained in para. a.(1)(b) above.

(a) The switch test circuit is controlled by the BIT control
1ine, arriving froo the l,lNC module. Ouring sel f-test , the

BIT l ine is at a high level and the transistor Q6 is
saturated. +12V voltage is applied to the voltage regulator,
composed of R2 and VR2, and thereby the operation of the

ssitch test circuit is enabled. The voltage drop across VR2

passes through the emitter-follower Q41, and is applied via
the current sense resistor Rl and diode CR92 to the +Vl

supply line.

(b) The comparators U3-I and U3-7 uonitor the current consumption

via the +Vl supply line. The comparator U3-1 drives the

BIT H 1ine, and comparator U3-7 drives the BIT L 1ine.
Only the operation of comparator U3-7 will be analyzed. The

comparator U3-1 operates in a similar wal, except that its
output rises to a high 1evel when the eurrent exceeds 75mA.
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?he voltage drop across current sense resistor Rl is sampled

by the voltage dividers R63, R66 and R54, R67 and is applied

to eomparator U3-7 inputs (pins 5 and 6, respectively). R99

provides a smatl amount of hysteresis. llhen the current
flowing through R1 is belor,r 228A, the voltage at the

inverting input of U3-7 {pin 6) is higher than the voltage at
the non-inverting input (pin 5). As a resull, the output of

U3-7 is at a low 1eve1.

When the output current exceeds 228L, the vol.tage drop across

Rl increases, causing the voltage at the inverting input of
V3-7 to decrease. In this case, U3-7 output rises to a high
1eve1.

(5) Sensor assembly (tig. 2-59 thru 2-61). Figure 2-59 shows the
block diagram of the sensor assembly, and figure 2-60 shows the

schematic diagram.

(a) Block diagran analysis (tig.2-59). ?he sensor assembly

receives the F'tr'IN signal from the 3dB ettenuator. the RF

signal passes through the current transformers T1 thru T4,

and is appli.ed to the second TUNE switch (see para. (1) (a)

above). The Rf voltage is sa:np1ed by capacitive voltage
dividers.

The supply voltage for the sensor assembly arrives via the

12V SEN line frop the tune eontrol circuit (transistor Q7).
the tune control circuit connects +12V to the 12V SEN supply

line only during antenna matchi.ng, therefore the sensor

assembly circuits operate only in the tune mode.

The sensor

indicat ions :

assembly provides the folloring digital

1 PH*I{ - indicates
line indicates

load phase anglel a high

ar inductive toad, and

1eve1 on this
a Low level
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indicates a capacitive 1oad. This indication is used

when operating in rhe frequency range of 6.75-30MIlz.

L. PH-L - saue as PH-H, except that this indication is used

in the frequency range of 1.5-6 .75t*lz.

t. VF - high leve1 on rhis line indicates thar the ItF pouer

at the sensor assembly input exceeds 5W.

!-. G - high leveI oo this line indicares rhar rhe load
conductance exceeds 0.02utro.

:.. R - high leve1 on this 1i.ne indicates load resistance
above 50ohm.

q. L.T - high 1evel on this line indicates rhar rhe VSWR

exceeds 1.5:1.

7-. It.T - high level on this line indicates rhar the VSWR

exceeds 3:1.

NO(IE

In the eguations appearing in this paragraph,
vectors are designated by bold capi"tal letters.

(b) PH-ll phase sensor (fig. 2-60, 2-6L). The PII-H phase sensor
is built around CR37, CR36 and U1A. Figure 2-6t shows the
simplified diagram of the circuit, The RF section of this
circuit measures the phase between the load current and the
load voltage. Referring to fig. 2-58.A, the RF current is
sampled by transformer TI. The voltage induced in the
transformer secondary is proportional to the load current,
and is 90'out of phase with it. This voltage is applied to
the anodes of diodes CR36 and CR37.
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The RF voltage is sampled by a voltage divider coaposed of
capacitors c88 and c94. rnductor L59 is an RF choke, and its
purpose is to close the Dc path to ground for the rectifier
diodes cP36 and cR37. The voltage sample is applied to rhe
center tap of the transformer Tl secondary.

TO LOAO

A. SIMPLIFIED CIRCUIT

C. INDUCIIVE LOAD D. CAPACITIVE LOAD

Figure 2-61. PH-H Phase Sensor, Sinplified Diagraa
and Typical phasor Diagrao

Tbe phase angle between the voltage across capacitor cg4 and
the voltage across the secondary of transformer T1, depends
on the load irapedance. The detector built around cR37

receives the vectorial surn (VA) of the voltages across C94
(VC) ana across the secondary upper half (V2).

VB

$

B. RESISTIVE LOAD

VA=VC+V2
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The detector built around CR36 receives the vectorial sum

(VB) of the voltages across C94 (yg) and across the secondary

lower half (Vl).

VB=VC+Vl

These voltages are rectified by CR37 and CR36 and filtered by

R16,'R14, Cl00 and R15, R13, C99, respectively. The resulEed

DC voltages are proportional to the magnitudes of VA and VB.

The effecE of load phase variation oa the rectified volEages

is illustrated in fig. 2-61.8, C and D

1. Resistive load (tig. 2-61.8). The VC voltage is
in-phase with the load current. Therefore, a phase

difference of 90" exists between V1, V2 and VC.

As a result, VA and VB have equal magnitudes.

?-. Inductive load (fig. 2-61.C). The VC voltage leads Ehe

load currenE. As a result, the VA voltage is larger
than the VB voltage.

!-. Capacitive load (flg. 2-61.D). The VC voltage lags the

load current. As a result, the VA voltage is saaller
than the VB voltage.

The comparator UlA compares the VA and VB magnitudes. R34

provides a small amount of hysteresis. l.Ihen the VA voltage
is larger than the VB voltage (inductive load), the output of
UtA rises to a high 1eve1. When Ehe VA voltage is smaller
than the VB voltage (capacitive load), U1A output fa11s to a

1ow leve1.

(c) PH-L phase sensor (fig. 2-60). The PH-L phase sensor is
built around CR38, CR39, UlB, Q20 and Q21. The operation of
this circuit is sinilar to the operaEion of the PI{-H phase
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sensor, except that this circuic is used vhen operating in
the frequency range of 1.5-6,751tfi12.

Hhen the operating freguency is higher, rhe pH sEL control
line is at a high leve1. Q20 and Q21 are saturared, and pull
the inputs of ulB co ground. This action protects the
comparaEor UlB, that can be dauaged as a result of large RF

voltages that could be induced in the transforner secondary
nhen the operating frequency is above G,j5}{drz.

(d) Forsard polrer Benaor

sensor comprises the
U2B, and anplifier
forward pohrer detector

(fig. 2-6A, 2-62). The forward porder

detector built arouad CR40, comparator

UlD. The sinplified diagram of rhe

is shown in fie. 2-62.i.

TO LOAD

A. SIMPLIFIED CIRCUIT

l__-r!..
I

VI+VC

r VI+VC

-

B.50 OHM RESISTIVE LOAD C. REACTIVE LOAD

Figure 2-62. Forward Poser Detector OperaLion

The detector built around cR40 provides a DC voltage
proportionat to rhe forward porer (refer ro fig. 2-62.A>.
The RF load voltage is sampled by a capacitive volEage
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divider, consisting of the

fixed capacitor C96. The

VC, comprises components of
RF load voltages:

trimmer capacilor C91 and the

voltage across C96, designated

the forward and the refleeted

vc=vF+vR

The RF current induces a voltage across the secondary of T3.

Since the input impedanees of the two detectors (Cn+O and

CR41) connected to the transformer secondary are equal, half
of the T3 secondary voltage develops across R23. This

voltage is designated V1.

to thaE of the load currentt
Vl magnitude is proportional

Vl =K(IT-IR)

The vectorial sum of Vl and VC is rectified by diode CR40

and filtered by R21, R25 and C103. Thus, the voltage a!
TP1(11), designated VA, is proportional co the magnitude of
the vectorial sum of V1 and VC.

VA = IVC + v1l = lvtr, + VR + K(Ir - IR) I

Tritmer C91 is adjusted so that when the RF power source is
connected to the load and the RF IN is loaded wi.th a 50-ohm

load, that means the RF current ftows in the reverse
direction, the VA voltage will be near zero. For this
condition, Vl (reflected) will be of the same magnitude as

the VC (reflecLed), so the following formulae will be valid
for norrual working conditions.

vA = lvf + vR + vF - vRl = lzvrl

The effect of the load variation on the rectified voltage is
illusErated in fig. 2-62.B,C.
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When the input porrer of the
approx. 5W, the VFWD voltage
reference voltage (at ??1(12),
high leveI. When rhe input
output fa1ls to a lov level.
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VC is in-phase

equals that of
indieation is

sensor asseably exceeds
(at TP1(11) exceeds the

and U2B output rises to a

porrer is too los. U2B

2 Inductive or capacitive load (fig. 2-62.C). In rhis
case, the non-zero phase angle of the load causes a

phase difference betueen VC and Vl. As a result,
the magnitude of the vectorial sum of voltages V1 and

V2 decreases, as illustrated in tig. 2-62.C,

Effect of load resistance variation. When load
resistance decreases belotr 50ohms, the current phasor

V1 increases, but the voltage phasor VC decreases.
The end result is that their suru decreases.
Sirailarly, when load resistance increases above 5Oohms,

the current phasor decreases and the voltage phasor
increases, therefore their sum decreases. In either
case, the VFI{D voltage decreases, in proportion to the
forrrard power.

The VF comparator U2B receives the VFWD voltage from
the detector and corBpares it rsith a reference voltage.
The reference volEage is provided by zener diode vR1 and

the potentiometer RV1. Resistor R45 provides a sual1
amount of hysteresis.

t

The VF indication is sent to module MNC.
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The DC voltage provided by the forward power deEector
(Cn+O) is also applied co rhe amplifier UlD. The gain
of UlD is deEermined by rario of R4g, R47. The
anplified voltage is used as a reference voltage for Ehe

R, L.T and H.T comparaEors, thereby making Eheir ouEputs
independent of Ehe absoluEe polrer 1eve1.

(e) G (conducEance) sensor (fig. 2-60, 2-63). The c sensor is
built around cR41 and u1c. Figure 2-63 shows the simplified
diagram of this sensor.

A. SIMPLIFIED CIRCUIT

B. O,OzMHO CONOUCTANCE C. CONOUCTANCE MORE THAN O.O2MHO

Sensor Operation

v2
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Detector. The deLector built around CR41 rectifies the
vector sum of the voltage proportionat to the load
current (provided by current Eransformer T3, across

M4 ) , and the load vol tage sauple, provided by the

capacitive voltage divider C92, C97. Capacitor C118 and

resistor R68 are used for frequency compensation.

The voltage acrosa *4, vhich is 180" out-of-phase with
the Rf currenE, is designated V2:

v2=-K(rF-IR)

The voltage across C97, desigaated VC, is applied to
the cathode of CR41. This voltage comprises components

of the foruard and reflected Rf load voltages:

VC=A(VF+VR)

The voltage across CR41, which is the vectorial surn of
VC and Y2, is rectified and filtered by R22, R26 and

C104. The resulting voltage is proportional to the
difference beEween the load voltage and toad current.
This voltage, designated VB, is applied to the inverting
input of the couparator UlC.

vB = lvc + vzl = le (vr + vR)-K (rr - rn)l

The t,rirmer capacitor C92 is ad justed so that r.rhen a

50ohu load is connected, the voltages at the inputs of
UIC are equa1. The conductance of a 50ohm load is
0.02uho. When C92 is properly adjusted, VB is given

by the following equation'.

VB= lVr+Zvnl = IVC+Vnl

2-327



MA 2187-09501-00
Issue 1

Reactive load with 0.02mho coaductance (fig. 2-63).
Figure 2-63.8 illustrates a typical load impedance

haviog a conductive component of 0.02mbo, represented by
point A on the G=1 circle of the Snitfr Chart. In this
case, the nagnitude of YB voltage (at Tp1(9)) equals rhe
VFWD voltage provided by the forward povrer sensor (at
TP1(11).

Reactive load with conductance above 0.02rnho ( fig.
2-63.C). Point B within the G=1 circle of the Srairh

Chart shor,rn in f igure 2-63.C represents a typical
reactive load with a conductance above 0.02mho. In this
cese, VB magnitude is less than the magnitude of VFWD

voltage. As a result, U1C output rises io a high leve1.

Conductance smaller than 0.02rnho. l{hen the conductive
component of the load impedance decreases below 0.02rnho
(outside rhe G=1 circLe of the Snith Chart), vB

aagnitude exceeds the magnitude of the VFWD voltage. In
this case, U1C output fa1ls to a low level.

(f) R (resistance) sensor (rig. z-6a, 2-64, 2-65). The R sensor
is built around cR42 and conparator u2A. The sinplified
diagran of the R sensor is shown in fig . 2-65.

Detector. The RF load voltage is sampled by a capacitive
voltage divider, C90, C93, C98. Inductor L61 closes DC

path to ground for the rectifier diodes CR43 and CR42.

The voltage sample across C98, designated VC, is
applied to the loser tap of the transformer T4. This
voltage comprises cooponents of the forward and

reflected RF load voltages:

VC=A(VF+VR)

z.

3.

4.

1.
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The RF current induces a voltage in the secondary of
Tt+. This volEage, designated VT4, is in anti-phase with
the current, and its magnitude is much larger than the
magnicude of the voltage across C98.

vT4 = -(vt + v2) = -K(Ir - IR)

The detector bui.1t around cF.4z receives the vectorial
sum of the VC vol tage and Ehe vol tage across the
secondary of T4, and provides a DC voltage proportional
to their vectorial sum (ar Tpl (8 ) ). This vol tage,
designated VRES, is applied to the inverting input of
the comparator U2A.

vRES = lvc + y141 ; la(vr + vR) - K(rF - rR)l

When trimner capacitor C93 is properly adjusted (as

explained in para. g. below), VRES is given by:

vRES = lZVn - Vrl

Comparator, U2A. The threshol d vo1 tage of UZA is
adjusted by the potentioueter Rv2. Rvz reduces the DC

vo1 tage provided by the VFI,ID ampl i. f ier , U1D ( s ee

para. (d) above). The potentiomeEer RV2 i.s adjusted so
thal when a 50ohm load is connected, the voltages at the
inputs of U2A are egual.

50-ohm load resisrance (fig. 2-65.$. Figure 2-65.A
illustrates the smith chart for a typical load impedance

with a resistive component of 50ohu. This load impedance

is represented by point A on the R=1 circle of the Smith
Chart. In rhis case, VRES magnitude (at Tpl(g)) eguals
the Ehreshold voltage at Ehe non-inverting input of U2A
( see para. 2 . above ) .
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TP1 t8l
TO LOAD

P1l7t

!J prrar

+

cR42

c105
RESISTANCE
OETECTOR

U_

REFLECTED
POWER

DETECTOR

VFWD
FROM

UID

vTq
l

R27

I

T

V1

4
TPl t10l

VREF

Figure 2-64. R and VSWR Sensors, Sirnplified Diagram

Load resisEance smal 1er than 50ohm ( fig. Z-65.8) . A

load impedance wirh a resisti.ve component smaller than
50ohm is represented by point B on the Smith Chart. In
Ehis case, VRXS magnitude increases. As a result, U2A

output falls to a low leve1.

Load resistance higher than 5Oohru (fig. 2-65.C). When

the resisEive component of the load impedance i.ncreases
above 50ohm, designaEed by point C on the Smith Chart,
Ehe VRES volfage decreases. As a result, UzA output
rises Eo a high level.

4.

5.
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A. 50 OHM RESISTANCE B. RESISTANCE LESS THAN 50 OHM

B. RESISTANCE MORE THAN 50 OHM

Figure 2-65. Resislance Sensor Operation

(g) VSWR sensor (fig. 2-60, Z-A4). The VSI{R sensor comprises a

reflected po!{er deEector, built around cR43, and comparators
u2c and u2D. The simplified diagrara of this circuir is shown

in figure 2-64.
The operaEion of the reflected power delecEor (CR43 ) is
similar to the operat,ion of the resistance detector (CR42),

explained in para. ( f ) above , except Lhat the det,ect.or

receives t.he vect.orial sum of the voltage across c98 (vc) and

only a fraction of the vol tage developing across the
secondary of T4 (across R28), designaEed V2.
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1.

2

The resultiag voltage aL TP10 is designated VREF:

vREF = lvc + vzl = la(vr + vR) - B(rF - IR)

The trirmrer C93 is adjusted so that the magnirude of VC and

Y2 are egual for a 50ohm resistive load (perfect

matching). As a result, VPGF is:

vREF = lzvnl

The effect of load variation on the rectified voltage is
described below.

Fig. 2-56 shows typical phasor diagrams.

50ohm resistive load (fi.g. 2-66.A). 1n this case, VC

is equal in nagnitude and 180' out-of phase with respect
Eo voltage V2. The volEage at Ehe anode of CR43 is
then zero, and so is the output volEage of the

rectifier, thus corresponding to zero reflected power.

Effect of inductive or capacitive load (fig.2-66.B).
In this case, Ehe non-zero phase of the load causes a

phase difference between the VC and VZ voltages.
Conseguently, a non-zero voltage is applied to the anode

of CR43, indicacing the existence of reflected power.

Effect of load resistance variation (f;-g. 2-66.C,D). In
either case, a voltage develops at the anode of CR43,

indicating the existence of reflected power.

The HT comparator, U2D, receives the DC voltage provided by

the reflected power detector (CR43) at TPl(10), and compares

it with a sample of a VFWD voltage. This sample is provided

by the poEentiometer RV4, which divides the voltage provided
by the VFWD amplifier, U1D (see para. (d) above). When Ehe

reflected power exceeds the value corresponding to the upper

1
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threshold (VSWR approx. 3:1), the outpur of U2D rises to a

high level. When the reflected polrer is sma11er, U2D output
falls to a low level.

The LT comparat.or circuit, built around tJzC, is similar to
the IlT comparator circuit, except that its threshold is
adjusted by RV3 for a VSWR of approximately 1.5:1.

VREF=O

A. 50 OHM LOAD

vc

B. REACTIVE LOAO, CLOSE TO 50 OHM

VCv2

V2rVC
II VREF

C, RESISTIVE LOAD. MORE THAN 50 OHMS

I

VREF :

D. RESISTIVE LOAO, LESS THAN 50 OHMS

Figure 2-56. Reflected Power Detector, Typical phasor Diagrams

Module RF2, Circuit Analysis (fig. 2-67).

( 1 ) rnductor L14 and capacitors c1 thru c7 . rnductor L14 and

capacitors Cl thru C7 are connected through the diode switches,
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controlled by Q8 thru Q15, between ihe input line of the maLching

neEwork (connecEor J6) and the ground (see fig.2-5O. The capacitors
Cl thru C7 are binary-related (ratio of approx. 2'.1 between successive
capaciror values ).

These components are connected by means of eight identical diode
switches, controlled by the control. Iines CP4 thru CP10, and Lp1. A

component is connected when its diode switch is closed, by applying a

high level on Ehe corresponding control 1ine. Only the diode switch
used to connect c1 vil1 be analyzed i.n detail. The operation of the
other diode switches is similar.

The diode switch of the capacitor c1 comprises Q15 and diodes cR19

CR27. This circuit is controlled by the Cp4 1ine, arriving from

I"1NC roodule.

(a) When the CP4 conErol line is at a high level, Q15 conducts.
As a result, the diodes CRl9 and CR27 conduct, because of the
DC currenf flowing through them from the +V1 supply line, via
CR100, CR19, CR27, R12 and Q15. Thus, Ehe capacitor C1 is
connected to RF between the matching network input (connector

J6) and ground, via CR19, CR100, CllZ and C117.

(b) When the CP4 control line is at a low 1evel, Q15 is cut-off.
Diodes CR27, CR19 and CR100 are not biased, and consequently

the capacitor C1 is disconnected.

Q) Inductors L5 thru Llz, and capacitor Cl1. These components are

connected in series between the input line of the matching network
(connector J6) and the oEher matching network coaponenEs, located in
module S1, via connector P9. Refer to f igure 2-56 for matching
network topology.

Nine diode switches are used to bypass those components which are not
required for tuning. A component is bypassed when its diode switch is
closed, by applying a high level on the correspondi.ng control 1ine.

and

the
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be analyzed in

The diode switch of the inductor Llz comprises q22, and diodes cR44,

CR45 and cR65. The circuit is controlled by the L12 control 1ine,
arriving from module MNC.

(a) I{hen the L12 control line is ar a high 1evel, ezz conducrs.
Diodes CR44 and CR45 conducE, because of the DC current
flowing through theo from the +V1 supply line (connector

P23), via L12, CR44 and via CR45, inro CRG6, L39 and eZZ.
Thus, the inductor Llz is RF shorted by diodes CR44 and

CR45. The DC supply voltage +V1 arrives from module RF1 via
connector P23.

(b) I{hen the L12 control line is at a low level , ez2 is cut off.
Diodes CR44 and CR45 are not biased, and as a resulE, the RF

signal passes through L12.

(3 ) capacitors c9 and c10. capacitors c9 and c10 are connected
through the diode switches conrrolled by Q30 and q29 (respectively),
between the junction of inductors L6 and L7 and the ground (see

tig. 2-56). These diode swiEches are cont,rolled by the control lines
CP2 and CP3, respectively.

(a) A capacitor (C9 and/or C10) is connecced when its diode sLritch
ig closed (i.e, corresponding diodes conduct), by applying a

high 1evel on the corresponding control 1ine. The DC supply
voltage for t,hese switches arrives from module Rr1 via
connector ?9, and is applied through the inductors L5 and L6.

(b) When the control 1ine, CPz or Cp3, is ac a 1orl 1evel,
corresponding switch is opened and the capacitor
discoanected.

the

is
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(4) capacitors c12, c13 and transformer T5. clz, c13 and T5 are
natching components specific to the dipole antenna (see fig. 2-56).
The upper tap of T5 is connected via connector P27 to the ST5 switch in
module RF3. The capacitors C12 and C13 are connected through the diode

switches, built around Q16 and Ql7, respectively, between the center
tap of T5 and the WIiIP/DIP swirch in module RFI (via connector p8).

The diode switches of capacitors C12 and C13 are controlled by the
control lines C12 and C13, respecEively. A capacitor is connected when

its diode switch is closed, by applying a high leve1 on the
corresponding control 1ine. The operation of these switches is similar
to the operation of the L12 switch, explained in para. (2) above.

d. ttodule RFl, Circuit Rnalysig (_{Lg. 2-68 ).

( i ) General. The Rf1 nodule contains inductor L4 ( part of the
matching network), and Ehe WIIIP/DIP selector, which selects between the

WHIP and DIP path. In addition, the RF1 module contains inductors Ll
thru L3 and capacitor C8, which are matching components used only for
matching a whip anrenna. Refer to figure 2-55 for matching network

topology included in module RF1.

(2) Inductor L4. Inductor L4 is connected in series between the
matehing network in module RF2 (via connector J9) and the WIIIP/DIP

selector Kl (contacts A2, BZ). The diode switch, composed of Q33 and

diodes CR80 and CR81, bypasses the inductor when it is not reguired for
tuning. The DC supply voltage for the srsitch arrives from module RF2

on the +Vl supply 1ine, via connector J10, and is applied via the choke

L38. This DC voltage is also connected via connector J9 and via choke

L37 and connecror J23 ta the diode switches in module RF2.

The diode switch circuit is controlled by the L4 control 1ine, arriving
from module MNC via connector J18. The inductor L4 is bypassed vhen

the diode switch is closed, by applying a high 1evel on the L4 control
line. The operation of this circuit is sirnilar to operation of the L12

switch in module RFZ, explained in para. c.(Z) above.
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(3 ) llHrP/DrP selecror. The wttrp/Drp selector is a larching re1ay, K1 ,

conErolled by the control lines D* and W*. Kl contaets remain in the
last assuued position withouE requiring contiauous applieation of power

to its coi1s.

(a) Selection of whip antenna. To connect the whip antenna, the
microprocessor in the MNC module sends a 1ow 1eve1 pulse via
ihe W* control 1ine. This pulse is applied to the y2 terminal
of the relay K1. K1 then connects the natching netyork
(inductor L4) to the whip antenna path (inductor L3). After
the eontrol pulse ends, K1 remains in its position.

(b) Selection of dipole antenna. To connect the dipole antenna,

the mieroprocessor sends a 1ow 1eve1 pulse via the D* control
1ine, which is connected to the XZ terminal of K1. Kl then
connects the natching network (inductor L4) to the Drp line
(connector J8). This line is connected to the Bp2 switch in
module M3, and to the components used for dipole antenna
matching in module Rf2 (fig. 2-56). After the pulse ends,
the relay remains in its position.

(4) Inductors tl thru L3. The inductors L1 thru L3 are connected in
series between the wltlP connector and contacls A3, 83 of the wlllp/Dlp
relay K1. The latching relay KZ and the diode switches built around

Q35 and Q34 bypass those inductors not, required for tuning.

(a) rnductors t2 and L3. The diode switches of inductors Lz and

L3 are sirilar to the diode switch of inductor L12 in module

ffi2 , explained in para. c . ( 2 ) above. These switches are

controlled by the control signals arriving from module MNC

via connecLors J20 and J19, respectively. The DC voltage for
these switches is appl ied via inductor L4 and the contacts
A2, 82 and 43, 83 of relay Kl .

(b) Inductor L1. The latching relay K2 is controlled by the

control lines t1-S and t1-R.
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!. To bypass the inductor L1, the microprocessor in module

MNC sends a positive pulse via the tl-S control 1ine.

This pulse is applied via transistor Q37 to the set
input of K2 (contact 6). The relay KZ closes and

bypasses the inductor L1.

L. To insert L1 in the RF path, the microprocessor sends a

positive pulse via the L1-R control 1ine. This pulse is
applied via Q36 to the reset i.nput of K2 (contact 2).
The contacts of relay K2 open, and the RF signal passes

through the inductor Ll.

(5) Capacitor C8. Capacitor C8 is connected through the contacts of
the latching relay K3 to the output line of the matching network. The

relay K3 is controlled by the control lines CP-S and CP-R. The CP-S

corn*and is used to connect the capacitor, and the CP-R coamand is used

to disconnect it. The operation of this relay is similar to the

operation of K2 re1ay, explained in para. (4)(b) above.

2.18. UODULE MNC

(fig. 2-69 thru 2-74>

The MNC module cootains a microprocessor system, which controls the

operaEion of the CP-2003, and implements the antenna natching algorithm. The

microprocessor in the MNC module cormrunicates yith the microprocessor in the
RT-2001 MCU module via fqro serial data 1ines. The microprocessor recei.ves

operational information from the RT-2001, reads the freguency bus froa the

RT-2001, and also reads the sEatus information from various CP-2003 modules,

The microprocessor processes this information and generates appropriate
control commands to the RF section of the antenna coupler.

a. Block Diagram Analysis (fig. 2-69).
( 1 ) Microprocessor. The I'INC module uses a 80C31 microprocessor ,

operating at a clock rate of 7.37281&lz. The ctock rate is determined

by the crystal Yl.
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Q) Address 1atch. the address latch stores the lower-address byte,
received from Ehe nicroprocessor on the DBO thru DB7 I ines at the
beginning of a memory or I/O access. The addressing byte appearing at
the ouLPuts of Ehe address latch is combined uith the higher-order
byte, appearing at the A8-A15 microprocessor ourputs, to form the
complete 16-bit address.

(3) Buffer. The buffer
module, and to comunicate
the RT-2001.

A section of the buffer
received via the freguency

is used to send conErol signals to the RF3

with the microprocessor in the HCU roodule of

is used to read the frequency information
bus.

(4) Decoder. This circuit decodes the
signals provided by the microprocessor,
signals for the various circuiEs connected

address and the RD and WR

and generates chip-sel,ect
to the microprocessor bus.

(5) EPROT'{ memory. This circuit contains up to 32kbyte of program code.

(6) RAlf memory. This circuit provi.des up to 8 kbyre of renporary
storage. The RAII reuory is used for storage of variables, tables and
data generated during program execution. In addition, the RAII stores
operat ional parameters.

(7 ) ll o interface. The T/ o inrerface circuit is used by
microprocessor to send control signals to the other Cp-2003 aodules
read data from the sensors located in the RF section.

(8 ) PTT transition detector. This circuit interrupts the
microprocessor upon each change in the prr line status. Thereby, the
microprocessor identifies each Eransition from receive to transmit
mode, and vice versa.

(9) Freguency bus reading circuit. ?he frequency dara is provided by

the RT-2001 on the frequency bus. ?he frequency bus reading circuit
extracts the frequency data received serially via the bus and tracsfers

the

and
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it to the internal data bus. Each time a new byte of the freguency
informat,ion is received, an interrupt is applied to the microprocessor.

(10) Watchdog. This circuit moniEors the operation of the 1oca1

microprocessor system, and resets the microprocessor if normal program

execution is disrupted.
The watchdog circuit counts the elock pulses accompanying the freguency

data, and generates a reset coruland if it is not reset before a certain
number of clock pulses is received. This mechanism can also be used by

the oicroprocessor in the MCU module to send a reset conrmand Eo the
microprocessor in the antenna coupler, using the frequency bus.

b. Microprocessjrr Operation. The main funct.ion of the microprocessor is
to control the Batching net\dork and perform the antenna matching algorithm.
The matching algorithm is execuled after a freguency change, and after
transmission is started.

(1) During reception, the uatching network is preset to obtain optimal
match ing.

(2) At the start. of transmission, or upon switching to a ne\{

freguency, a oatching process is performed, Lo obt.ain optimal matching
between antenna and the RF polrer amplifier. ?his process is optimized
for rapid matching, and the resulting values of the matching network

comPonents are stored in the meruory, for reuse when the same freguency
is reached again. This provides an improved starting point for the
matching algorithu when changing frequencies.

(3) When transmission ends, the matching network is preset to obtain
optional matching (see para. (1) above).

c. Circuit Analy*s (f ig. 2:70 thru 2-73). Figure 2-71 shows rhe
functional interconnections between the internal circuits of module MNC:

- MICRO circuits, shown in fig . 2-72A.
WD circuits, shown in fig. 2-12A.
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I/O circuits, shown in fig. Z-72A.

IIEUORY circuits, shown in fig. 2-728.

(1 ) Microprocessor operation. The functions perforaed by the
microprocessor are determined by a set of prograo instructions stored
in the EPROI'I U23. The RAH U22 is used to store temporary variables and

tables required for program execution and programrring corunands.

Ul includes all the circuits necessary for fetching, interpretiag and

executing inst,ructions stored in the memory. The microprocessor
addresses the me*ory or other inpuE/output circuits via a 16-bir address

bus. Data and instructions are transferred to and from the microproc-
essor via ao eight-bit bidirectional data bus. The oicroprocessor
provides Ehe tining and control signals for proper data transfer.

(a) Ul block diagram. Ul is an eight-bit uicrocontroller that
contains a central processing unit (CfU), a clock generator,
a 128-word RAM, two 16-biL programmable counters and e

universal asynchronous receiver/tranemitter (UART). Figure
2-70 shows the functional block diagram of U1.

x1
7,3728,tAH2

CONTROL

PO Pl P2 P3
rl0 PoRTs RXD TXD

Figure 2-70. Module HNC, Microcontroller Block Diagram
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(b) Microprocessor timing. The time reguired for the microproce-

ssor to execute an instruction depends on the type of instru-
ction and on the internal clock frequency of the micropro-
cessor. U1 operates et a clock rate of. 1.3728M12 provided by

the internal clock generator and the external crystal Yl. An

instruction cycle consists of one to four machine cycles.

(c) Data and address transfer. Data is transferred to and from

U1 via en eight-bit bidirectional data bus designated DBO

thru DB7 (pins 39 thru 32 respectively). These lines are

used for bidirectional data transfer between the

microprocessor U1 and the meuory circuits and input buffers.
I'lemory addresses have a length of 16 bits I the 1ow-order

address bits A0 thru Li are transferred via the data bus

1ines, and the high-order address bits Ag thru A15 are

transferred on a separate group of eight 1ines, A8 thru A15

(pins 21 thru 28, respectively).
The 1ow-order address bits (aO thru A7) are latched into the

address latch UZ on the falling edge of the ALE signal
(pin 30 of U1).

(d) Read cycles.

l. Reading from EPROM U23. Reading from the EPROI1 is cont-
ro11ed by the PSEN* and AI.E signals (Ul, pins 29,30,
respectively). lJhen reading, the AIE line assumes a 1ow

leve1 and enables U23 oulputs. Upon the falling edge of
the PSEN* signal, the data stored at the location
indicated by the address applied to U23 appears on the

data bus. Figure 2-70 shows the tiuing diagram of a

typical EPROM read cyc1e.

Z-. Reading fron RAM U22 and other conponeats addressed by

the microprocessor. Reading from these conponents is
controlled by the RD* signal (pia 17 of Ul). This signal
assurnes a low level during reading, and a high leve1 at

any other tioe. I./ben reading, the low 1evel on the RD*
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Line enables the outputs of the selected component (n$t,
freguency bus reading circuit, or input buffer). As a

result, the data stored at the selected component

indicated by the address lines appears on the data bus.

(e) l{rite cycles. Writing data to RAM $22) is controlled by the
I,IR* signal (pin 16 of U1). This signal assumes a 1ow 1eve1

during writing aad a high 1evel at any other tine. The low

1eve1 on the ttR* line enables writing the bits appearing on

the data bus line to the meoory location indicated by the

address 1 ines.

( f) Interrupts . The internal interrupt system of U1 a1 lows

asynchronous control of the microprocessor operation. This
interrupt sysiem can receive interrupt request from five
maskable sources: the INTO* and INT1* 1ines, the serial
communication systen (UART) and the tlro internal counters,
designated TIMER0 and TIIIER1.

Via the INTO* 1 ine, the microprocessor receives an

interrupt reguest fron the PTT interrupt circuit started
by PTT-RT input line.

Via the INTI* 1 ine, the microprocessor receives
interrupts after each freguency change, and upon

reception of every frequency byte by the frequency bus

reading circuit.

Upon reception of an interrupt reguest enabled by the

software, the microprocessor begins executing the program

from the address indicated by the interrupt rouEine.

The priority of each interrupt source can be sorted in
levels. The enabled int.errupts are controlled by

softsare.

1.

7

two

the
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(g) Internal counters.

l. Counter TIWR0 is used by rhe CpU.

L. IIMER1 is used by the serial communicarion sysrem (Uent)

comprised i.n the microprocessor.

(h ) Serial comrnunication channel (Umt) operation. The serial
cormunication channel is implemented by Beans of an

asynchronous fu11-duplex receiver/transmitter. The UAR? is
used for cotnmunication between the aicroprocessor, the
RT-2001 and the cP-2003. The outpuE data is transruitted
serially via the TXD line (pin 11) and serial inpur data is
accepted at the RXD input (pia 1O). The daEa word frame

contains 10 bits: one start bit., eight data bits and one sEop

bit. The transmission rate is determined by the rate of
overflou pulses generated by TIMER1, divided by 32 or 64.
The division ratio is determined by the software.

!. Transmission. The CPU vrites the data to be transmitted
into the shift register serving the UART. In the first
stage, the start bit is transuitted. In the second

stage, the shift register receives a shift instruction,
and data loaded into the shift register is transmitted
on the TXD line (pin 11), starting wirh the least signi-
ficant bit (lSn). After ending data bit !ransmission,
the stop bit is transmitted.

?_, Reception. The process begins when a high-to-low
transition appears at the zu(D input (pir 10). The RXD

input is sampled three times during each receive clock
cycle, to confirm the signal level. The received bit is
determined by majority voting, i.e. according to the
1eve1 of the input signal detected during ar least 2 out
of the 3 samples taken during one receiver clock cycle.
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a. If during the reception of the start bit, the
uajority decision is that the signal is high, the
receive process is aborted and si11 restart after
detecting the nexr high-to-1ow transition in the
input signal Leve1.

AfEer detection of a valid start bit, the bit
detected during the following receive clock cycle is
loaded i.nto the receive shift regi.ster of the UART.

b.

The proced" of bit reception and loading into Ehe

receive shift register repeaLs itself until ail Ehe

data bits are received.

After receiving one addiEional bit (ttre stop bit), rhe

UART transmits an interrupE reguest to the CpU, and the
CPU reads the data stored in the receive shift register.

(i) Initialization. The microprocessor starts prograo execution
after receiving the +5v supply voltage on the vcc line (pin
40), and a reset pu1se, by the polfER oN RESET circuii (see

para, (8)(c)).

( j ) Inputloutput ports. The input/output ports are used to
Eransfer information to/ froa Ehe microprocessor via
bi-directional ports. The functions of the bi-direcrional
ports are listed in table ?-20.

Table 2-20. MNC Microprocessor, Functions of the Bi-Directional ports

No. Port U1 Pin Designation Function

1 P1-0 1 rRQ WRD INT Indicates reception of a frequency byte

2 P f-i 2 Spare
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Table 2-ZA. MNC Microprocessor, FuncEions of the Bi-Directional Ports (Cont'd)

No. PorE Ul Pin Des ignaEion Func t ion

J Pl-2 J TUNE* High leveL at this output seLecEs the
normal path in the RF secti"on of
antenna coupler

4 P 1-3 4 V SEN lligh level at this output selecEs the
tune path and activates the sensor
assembly in the RF section of antenna
coupler

5 P 1-4 5 col.lt'l-REQ* Coruraunication request to RT-200 1

6 P 1-5 6 PTT RT PTT control line from RT-2001

7 P 1-6 7 IoP Pu1se, indicating the end of the
frequency data

I P 1-7 8 RST IdD Reset pulses for the waEchdog circuit

9 P3-4 74 BUF Low leve1 at this output enables
buffer U5

10 P3-5 15 BP1 ConErol signal for the BP1 switch in
module RF3

Q) Address latch ( rig.
EPROI-{ and RAl,l memories via
28 and 32 thru 39 of U1.

2-72A). The microprocessor addresses the

15 address lines, conErolled by pins 21 thru

(a) The lor,rer byte of the address appearing on the I bus lines,
DBO thru DB7, is lalched into U2 when Ehe ALE line (pin 30 of
U1), connected to the C input (pin 11) of U2, rises to a high

level. The higher-order byte A8 thru A15 is present at ports

P2-0 thru P2-7 (pins 2l thru 28) of U1 throughout the

instruction cyc1e.
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(b) After the lower
(1ines D0 thru
16-bit address

address byte is
D7 ) is used for
is now available

latched into U2, the data bus

data transfer, while the fu11

on address lines A0 thru A15.

(3 )

and

Address decoder.

u4.

The address decoder comprises two decoders, U3

(a) Decoder U3. The decoder U3 provides chip-select signals to
the f/O interface componenEs and frequency bus reading
circui.t. The decoder is enabled when Ehe address lines At4
and A15 and RD* control line from the microprocessor are at a

1ow 1eve1. Address 1ines, A8 thru A10, connecEed to the
decoder select inputs, determine which decoder output, y0 to
\7, fa11s to a low level. When the decoder is disabled, all
the outputs are at a high 1eve1.

(b) Decoder V4. The decoder U4 provides chip-selecE signals to
the l/O interface conponents. The decoder is enabled when

the A14 address line is at high 1evel, and the A15 address

line and the WR* control line are at low 1eve1. Address

lines A8 thru A10, connected Eo the decoder select inputs,
determine the decoder output Ehat assumes a low 1eve1.
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Refer to table 2-21 for Ehe alLocaLion of conponent addresses.

Table 2-21. MNC Chip-Selecr Signal Generarion

No.
Address

Address
Range

Control
Ch ip-
Se lec t

Enabl ed

ComponentA15 A14 A13 A12 A11 A10 A9 A8 RD* hrR*

I 0 0 0 0 0 0 0 0 0000-00FF 0 1 CSl Input buffer U6

2 0 0 0 0 0 0 0 1 0 100-0 1rr 0 1 CS2 Input buffer U7

3 0 0 0 0 0 0 1 0 0200-02FF 0 1 cs3 FRQ bus reading
circuit, U17,
u18

4 0 0 0 0 0 0 1 I 0300-03FF 0 1. Spare

5 0 0 0 0 0 1 x x 0400-07rF 0 1 Spare

6 0 0 0800-3FFF Not used

7 0 1 0 0 o 0 0 0 4000-40Fr 1 0 cs7 Output latch U8

8 0 1 0 0 0 0 0 1 4100-40r,r 1 0 cs8 output laEch u9

9 0 1 o 0 0 0 1 0 4200-42FF 1 0 cs9 Output latch Ult

10 0 1 0 0 0 0 I 1 4300-43FF t 0 cs10 ourput lateh ull

11 0 1 0 0 0 1 0 0 4400-44rr I 0 csl 1 OuEput latch U1i

L2 0 1 0 0 0 1 0 1 4500-45rF 1 0 Spare

13 0 1 0 0 0 I 1 x 4600-47Fr 1 0 Spare

Note: X - I'Donrt carett condition
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(4) EPROM circuit (fig. 2-728). The EPROI'{ U23 contains 32 kilobyres
of &enory. To read data stored in a specific EPROM location, the
15-bit address of that location is applied, via the address bus, to the
address inputs (aO through A14) of ttre EPROM. The ALE 1ine, applied to
pin 20 of the EPROU' is used ro enable the EPROM.

When the PSEN* signal applied to an

stored in the location pointed to
the address bus, is made available
19). The EPROM data is sent to the

EPROI',I falls to a 1o\r level, the data

by the 15-bit address appearing on

at the EPROl,l outputs (pins 11 thru
microprocessor via the data bus.

(5) RAM circuiL (fig. 2-728). The RAM U2Z is enabled by the ALE

signal generated by UI (pin 30), applied to the RAM enable input
(pin 20).

(a) RAtl writing. When the l.lR* signal, applied to input pin 27 of
the RAM, fa11s to a los 1eve1, the chip-select and address

signal s are latched into the RAI'I and the data appearing on

the data bus is written into the RAM location pointed to by

the laEched address. Data is appl ied to the RAM via
bidirectional porte DBO through DB7 (pins 11 through 19).

(b) RAM reading. To read data from the RAI,I, the 13-bit address

of the data storage location is applied to the RAM address

ports and the chip-select signal is pulled to a low 1eve1.

When the RD* signal, applied to input pin 22 of the RAII,

fal1s to a 1ow Level, the data stored in lhe location pointed

to by the 13-bit address, is qade available at the RAl,l

bidirectional ports (naO thru DB7).

(6) } IO interface and line drivers. This circuit comprises five
latches (U8 ttrru U12), two buffers (U6, U7), two drivers (U13, U14) and

transistors comprised in U24. The latches are used to transfer control
signals to the other CP-2003 modules, and the buffers are used to read

the information arriving from theu. Drivers U13, U14 and the

transistors comprised in U24 drive matehing network switches,
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(a) Writing to latches. The microproeessor writes data to the

latches via the bidirectional data bus DBO thru DB7. Since

the data bus is connected to all the latches, a chip-select
signal is used to enable the desired latch (para. (3)

above). The microprocessor sets each bit of the daEa byte

according to the desired function. Upon the rising edge of
the chip-select signal, the data byte is latched into the

selected 1atch.

(b) Line drivers. The control signals L2 thru L8 from the

latches U9 and U10, and the control signal C1l from U8 are

connected to Ehe drivers U13 and U14. These drivers convert

the logic leve1s provided by the latches Eo drive signals for
the switches in the PJ section of CP-2003.

Transistors contained it U24 provide drive signals W* and D*

for the IIHIP/DIP selector relay, in module RFl.

(c) Reading from buffers. Reading from the buffers U6 and U7 is
controlled by the chip-select signals CS1 and CS2, which are

used to enable the desired buffer (para. (3) above).

tlhen the CSl signal is at a lor 1eve1, the buffer U6 is
enabled, and the microprocessor can read the status of
the lines connected to the inputs of U6, via the

bidirectional bus.

In a similar way, when the CS2 signal is at a low 1eve1,

the microprocessor can read the data applied to U7

inputs.

(d) l/o interface testing. one oulput line of each of the

latches U8, U9 and U11, U12 is connected via the XOR gates

U20-11 and U20-3 (respectively) to the A8 input of U6

(pin 9). In addition, one output of U10 is connected to the

A1 input of U7 (pin 2). When testing the I/0 interface, the

:.

e,
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microprocessor rrrites knowa daEa to those latch ou!puts,
reads their status via the buffers U6 and U7, and then

co$pares Lhe data with the expected values.

0 ) PTT traasiEion detector. This circuit inrerrupts the

microprocessor upon each change in the PTT line status (rising or

falling edge). The PTT signal arriving from the RT-2001 via the buffer
U5 (pin 12) is applied to the PTT transition detector, comprising R9,

C3, XOR gate U20-6 and inverter U21-10. This circuit operates as a

differentiator. U21-10 ouEput provides a narrow negative-going. pulse
upon the rising or falling edge of the PTT signal. This pulse

interrupts the microprocessor via Ehe INTO* input. Figure 2-73 also
shows typical transition detector waveforms.

J--:-t_ JL---JI 1I

Figure 2-73. PTT Transition Detector Operation

(8 ) I.latchdog circuit. The vatchdog circuit
12-stage binary counter U16.

MICROPROCESSOR

is built around Ehe

(a) During normal operation, the counEer counLs the clock pulses

accompanying frequency data, arriving via FRQ CLK 1ine.

The microprocessor can reset Ehe waEchdog counLer by applying
a high 1eve1 pulse on the RST WD line (Ul, pin 8).

This pulse passes via the rising edge deEector, composed of
C44, R5 and CR8, Eo the reset input of Ehe counter Ul6

(pin 11).

I
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(b) During normat operation, the counter is reset periodically.
Thus, its q11 output (pin 15) never assumes a high level. rf
normal execution of mieroproces60r software is disrupted, the
reset pulse will not appear on time (at pin l1), and counter
output Q11 si11 eventualLy rise ro a high 1evel. This high
level passes via diode cR3 to the RsT input of the micro-
processor. The oicroprocessor is reset, and ii returns to
normal operation.

(c) The microprocessor is also rese! upon porrer-on, by Beans of
capacitor C50. When the power is first connected, +5V

appears on the RESET line, and resets the microprocessor.
After the c50 charges, ihe voltage on the RESET line fa11s to
0v, and al1ows the oicroprocessor to start normal prograrD

execution.

(9 ) Buffer.
in U24.

rhe buffer circuit comprises u5 and transistors contained

(a) The serial coumunication and freguency bus lines and various
control signals are connected to the inpuEs of the buffers
contained in u5. Buffer operation is controlled by the BUF

signal from the microprocessor and the RESET signal froo
watchdog circuit, connecEed to the enable inputs of u5
(pins 19 and 1 respectively). During :rorrnal operation, these
signals are low, u5 is enabled and transfers the input data
to its oulputs.

(b) In addition, trarsistors contained in
the cosruunication request and serial
COMM-REQ* and TXD lines to the RT-2001

li.ne to module RF3.

Vzt+ are used to apply
transmit data on the

, and the VSEN* control

(to; pt"ouency bus reading circuit. This circuit is builc around the
serial-in/paraI1e1-out shift register Ul8 and the srrobe pulse
gererator, counEer U17.
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(a) The serial freguency information frame consisting of 96 bits,
is applied via the FRQ WORD S line to the data inpur (pin 14)

of U18. This data is accompanied by the data bus clock
(fnX CIX S) and the end of frequency hopping (AOP-RT) lines.

(b) The serial frequency information is read ia groups of eight
bits. Thus, to read all the 96 bits of the freguency

informaLion, 12 read cycles are needed.

The data is clocked into U18 by the rising edges of the

FRQ CLK S pulses, applied to pin 11 of U18. These FRQ CLK S

pulses ere also applied to the clock inpui of the counter

comprisine Ul7 /l (pins 1 through 7 ) and U17 /2 (pins 9

thru 15 ).
After 8 data bits are clocked into U18, the Q1 outpuE of
UL7/2 (pin 11) rises to a high 1eve1. This 1ow-to-high

transition is applied to LCLK input (pin 12) of U18, and as a

result the 8-bit data (stored inside U18) is latched into the

output stage of U18.

(c) At the same time, the low-to-high transition at Ql output of
UL7/2 passes via the FRQ WORD INT line and XOR gate U20-8,

and inEerrupts Ehe microprocessor Ul, via the INT1* input.
The microprocessor checks the status of I{OP RT* line, in
order to identify Lhe source of the interrupt, and then reads

rhe received data byte from U18. The microprocessor sends

the address of U18 to the address decoder, r*hich pulls the

C53* chip-select signal io a low 1eve1. The 1ow 1eve1

applied to the OE* input of U18 enables its operation,
therefore the data byte stored in Ul8 is uade available at

its outputs (pins 15, and 1 thru 7 ).
This data byte is sent to the microprocessor Ul directly via
the data bus.

(d) The counEer lJlT/2 is reset by the CS3* line connected to its
RST input (pin 15) via inverter U21-2. When the micropro-
cessor reads the received data byte froa U18, it sends a 1ow
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al712 is reset, and is

repeats until entire 96 bits of
the microprocessor.

The

Ehe

c.

(f) Approximately 1.5 milliseconds after the end of the frequency
data fraae, a high 1eve1 pulse arrives via the Hop RT* line.
This pulse is sampled by Ehe microprocessor to synchronize
the freguency change.

I'1NC !1odu1e Softwara (fig. 2-74).

(1) The operation of the CP-2003 and the prorocols used by Cp-2003
communicate rith Ehe microprocessors in the RT-2001 are controlled
the software stored in the EpROI'l U23.

The main functions of the software are:

(a) Initialization uPon turn-on.

(b) Transaission and reception of uART messages towards and from
the microprocessor in module l1CU.

to
by

(c) Reception of
circuit.

(d) Reading of
modules, by

the frequency data via the frequency bus reading

the status information froo the various Cp-2003

Beans of the I/O interface.

(e) Processing of the information received from the RT-2001 and

various CP-2003 aodules, and generation of the appropriate
control comrands for various CP-2003 modules.

(f) ImplementaEion of the antenna natching algorithn.

(g) self-tesring (Brr).
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Q) scheduler

and comprises

software modules (fig. 2-74).

the following modules.

The software is modular

Figure 2-74. MNC Module, Software Organization

(a) INITIAIIZATION module. Performs microprocessor initialization
and determines the initial valueg for the various variables.
After ending its execution, it enables the interrupEs and

ca11s the scheduler program.

(b ) SCIfEDULER module. Receives informatioo from the other
software modules, processes the received information and

operates the tasks.

(c) TNTERRUPTS module.

!. Handles reading and wri-ting of data froo and to the UART

microprocessor.comprised in the

2.

1

Upon reception of INT0*

request received from the

Upon reception of Il{I*
request received from the

interrupt, reads the interrupt
PTT interrupt circuits.

interrupt, reads the interrupt
PTT interrupt circuits.

(d) TASKS. The software comprises tasks, used by

The tasks perform all the operations listed
above, under control of the scheduler.

rhe

in
scheduler.
para. ( I )

INTERRUPTS
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CIIAPTER 3

UAINTEHANCE

Section L CE$ERAL

NOTE

The AJ, SEC, CCI{, INTERNAL }iODEU, EtASIl, DUAI, NCI{ and/or AM

modes are optional. Throughout this chapter refer to the
circuits, performencea reguireaents, signals, 1ines, teats,
or &easuremente related to these modes as optional.

3-1. Scope of Maintenance

a. This chapter provides maintenance instructions for the pRC-2200,

including testing and troubleshooting. These instructions complemeng the
oPerator maintenance instructions appearing in the PRC-2200 operator manual.

b- The systernatic troubleshooting techniques begin with visual, mechanical
and operational checks.

c. The test procedures include visual and mechanical test procedures
(para. 3..4) and electrical test procedures (para. 3-5, 3-6). These procedures
set forth specific requiremenEs that a repaired PRC-2200 must meet before ic
is returned to the using organization.
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3'2. Organization of Troubleshooting Procedures

a. General. The first step in troubleshooting a defective PRC-2200 is Eo

sectionalize the fault, which means tracing the fault to a major unit. The se*
cond step is to localize the fault to a defecEive module, sub-assembly or area.

b. Sectionali.zation. The following procedures and tests are arranged to
minimize the effort and Eime expended in troubleshooting the equipment.

(i) Visual inspection. VisuaI inspection may indicate faults without
testing or making measurements. Check the front panel indicators and

displ ay for faul ts and inspecE wiring and module assembl ies for
physical damage.

Q) Operational tests. Operational tests frequently indicare the

general location of a fau1t. Carrying oui the equipment performance

checks given in the operator's manual wili help in determining Ehe

exac! nature of the fau1t. Pay special aEtention to all the fault
indications provided by the PRC-2200.

c. Localization and Isolation. Faults are identified by activating the

off-line self-Eest and reading the diagnostics information displayed by Ehe

RT-2001. The diagnostics information includes a fault description or code,

and the suspected module.

Refer to para. 3-6 for detailed instructions.

d. IntermittenE. Faults. The possibility of interuricEent faults should not

be overlooked. To reveal the defect, check the wiring, the coaxial cables,
the connections, and the plugs and jacks of the various modules.

3-3. Test Eguiprnent Required

a. Table 3-1 1i-sts the general-purpose test equipment required for testing
and troubleshooting the PRC-2200. Tf che specified equipment models are not

available, other Eest equipment having similar characLeristics may be used.
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Tabl.e 3-1. General-Purpose Test Equipment

No. Test Equipment Flanufaeturer Model Qty

1

2

3

4

5

6

7

8

9

10

11

Counter

Power Supply

RF l,(i11 ivol tmerer

SignaI GeneraEor

Dlultineter

Audio Analyzer
Attenuator, 30dB

Attenuator, 0-120d8

Oscilloscope

PIug-in, Dual Trace

Plug-in, Delaying Tine

Hewlett-Packard

Horizon

Boonton

Harconi

Henlett-Packard

Hewlett-Packard

Bird
Hewlet t-Packard

Tektronix
Tektronix
Tektronix

5316A

sR 3610

9200

2018

3418A

8903A

8322

3550

7633

7 A26

7885

1

2

1

1

1

2

2

1

I

t

1

b. Special-PurPose Tes.t Equipment. Table 3-2 lists the special-purpose
test equipment, including radio accessories, that are reguired for testing and
troubleshooring the pRC-2200.

Table 3-2. Special-Purpose Test Eguipment

No. Test EquipmenE Qtv

1

')

3

4

5

6

7

I
9

Interface Box for pRC-2200

Accessories and Cables

Audio Combiner

Whip Sinulator
Battery, TNC-2188

Hhip Anrenna Kir, AT-1741/H

I{andset, H-250/GR

Control Handset, H-739/GR

Loudspeaker, LSA-108

1

1

1

1

2

2

2

2

)
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Section II. TEST PR0CEDURES

3-4. Visual Inspection and llechanical ?ests

a. Inspection. Inspect each part as directed in Table 3-3. Repair and/or
replace componect.s found to be defective andfor damaged.

Table 3-3. Visual lnspection and Mechanical Tests

Seguence Item to be inspected Procedure

1 Protective case a. Inspect for damage, loose or missing
parts or screws.

Remove dust and dirt

c. Check the condition of painted metal
surfaces and panel lettering.
Spot-paint bare metal surfaces.

NOTE
Do not paint or potish vith abra-
sives connectors and display windows

d. Tighten all screws on covers, sides and
controls. Reptace missing screws.

2 Connec tors a. Check that all connectors are securely
mounted.

c.

d.

lnspect shell and contacts for damage
and corrosion.

Clean and remove all foreign matter.

Clean connector caps. Replace if
rnissing.

3 Control s a. Check for looseness and damage.

Turn controls through each of their
positions and check that they operate
freely, without binding or excessive
looseness.
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Seguence Item to be inspected Procedure

4 Keyboard a. Check for damage to rubber cover.

b. Check for proper operation.

5 Display r,rindows a. Clean dirt and dust.

b. Check for cracks.

6 RF OUT connector a. Check center contact for damage
and corrosion.

b. Clean thoroughly and remove all
foreign matter.

7 RI,\T/DATA and rear
connec tors

a. Clean and reaove all foreign Batter.

b. Clean connector contacts.

8 Battery conoector a. Check for corrosion or damage to
contact s

b. Clean cooRector conEacts.

9 CP-2003 and batrery
cover clamps

a. Check clamps for damage or looseness.

b. Check that a good battery pack can be
securely clanped to the unit.

LtA 2187-09501-00
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Table 3-3 . Visual Inspection and l'lechanical Tests (Cont I d)

I.IARNING

Prolonged breathing of cleaaing compound may be dangerousI make

certain that adequate ventilation is provided. Do not use near
a flame. Avoid contact with the skin. rf contact with skin is
made, immediately wash off with water.
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b. Cleaning. Inspect the exterior of the unit. The surfaces should be

clean and free of dirt, grease and other contaminaats.

(1) Remove dust. and other loose dirt with a soft clean c1oth.

{2) Remove grease, fungus and ground-in dirt from the cases: use a

lightly dampened cloth (not wet) with a cleaning compound such as

trich loroethylene.

(3) Remove dirt from plugs and jacks with a brush.

(4) Clean the front panel displays and keyboard rith a soft clean
cloth. If dirt is difficult to remove, dampen the cloth with raterI
mild soap may be used for more effective cleaning.

CAUTIONS

1. Do not press display window faces when cleaning.

2. Do not use solvents for cleaning display window and

keyboard.

3. Do not use compressed air for cleaning the panel:
this may damage the keyboard and the breather valve.

3-5. PRC-2200 test Procedure

a. General.

(1) This paragraph provides electrical tesr procedures for PRC-2200.

(Z> After successfully completing the tests given in this paragraph,
perform a communication test with another good PRC-2200, located at a

distance of at least 50 meters.
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(3) It is recormended that che Eests described below be performed in
the specified order. Prepare the PRC-2200 for test as insrrucred in
para. b. be1ow, then assemble the tesE set-ups as reguired by the test.
procedure detailed in para. c. below.

See detailed operating instructions for the PRC-2200 in the operator
manual.

(4) Record any malfunction found during the test procedure and refer
Eo Section IIII !'TRoUBLESHOoTING PROCEDURES" for systenatic trouble-
shooting instructions .

(5 ) In case a trouble is found wtiich could cause damage to the
equipment , stop operat ion imediately and troubleshoot and repair the
eguipment before continuing the !ests.

b. Preparation for Test-. Prepare the pRC-2200 for testing as fo1 lows:

orF.(1)

(2)

Set the function conlro1 of the pRC-2200 under-test to

Remove the battery from the PRC-2200 under-test.

(3) Turn the DC power supply on, adjust output voltage to 13.5 + o.2v
and its current limit to 7A, and then turn the poarer supply off.

Always measure PRC-2200

connector, in order to
drop thaE may occur on

the transmit mode.

(/+ ) Connect the DC power supply to
PRC-2200. Pay attention to connection
narking on the battery connector.

NOTE

supply voltage at the bartery
take into accoun! any voltage
the power cab1e, especially in

the battery
polarity, in

conBecEor of the

accordance with the

(5) Turn the DC power supply on. When the function
PRC-2200 is set to OFF, no current should be drar.rn

control
from the

of the

Power
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supply. If current is drawn, disconnect irnmediately the DC power

supply and troubleshooE the test set-up and the PRC-2200 under tesE.

c. Test Procedure.

(l) Input po\.ler.

(a) Current consumpEion in Ehe receive mode.

l. Ser rhe PRC-2200 under tesE to CLR.

?-. Connect Eest setup as shown in Figure 3-1.

1. Adjust the supply voltage for 13.5VDC (measure voltage
in the receive mode at. the PRC-2200 battery posts).

L. SeE the controls of the PRC-2200 under test as follows:

Control

SQ

Mode VOICE

Modulation USB

Frequency I 6.0000M112

LIHIP/DIP SWiICh DIP

1. Adjust signal generator for 16.001M1I2, 0.7 uV signal.

!-. Adjust PHONE outpuE ro 3V(RltS)/600 ohm on rhe audio

analyzer. Use the volume control.

1_. Measure PRC-2200 under test current on multimeter. The

currenE shall be less than 260 mA (3.5 watts).

9". Turn the PRC-2200 under test off.

(b) Current consumption in the transmit mode.

l. Connect test setup as shown in Figure 3-2.

?_. Ser rhe PRC-2200 under tesc to cLR and SQ-oFF.

1". Adjust the supply voltage, measured during transrsission
(in CW mode) at the PRC-2200 baEtery posts, to 13.5VDC.

L. Verify that the PRC-2200 under test is in USB, VOICE.

:-. Adjust the tone a! PRC-2200 microphone audi.o input to
5 mV, at a frequency of 800H2, using the audio analyzer.

Setting

OFF
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Place the PRC-2200 under tesr into transmission by

activaEing the PTT (VOICE) swirch on the interface box.

Verify that the output porer of the PRC-2200 under test
is 20W (43dBm + ldB), as indicated by RF roillivoltmeter.
l'leasure Ehe curren! drawn by the PRC-2200 on the

multimeter. The current shal1 be less than 4.44A (60W).

Release the PTT switch.
Turn Ehe PRC-2200 under test off.

q..

o

io.

Q) Function meter test.

(a) Signal 1eve1 meter.

Set the PRC-2200 under test to CLR and SQ-OFF.

Connect the test setup as shown in Figure 3-1.
Verify that the posrer supply voltage, measured in the

receive mode aE the PRC-2200 battery posEs, is 13.5VDC.

Tune the PRC-2200 under tesE to 16.0000MH2.

Adjust the freguency of the signal generaEor to
15.0010MH2, change RF input 1eve1 from the 3 ro 10000

mi.crovolts and check that the number of arrows displayed
by Ehe funclion meter increases steadily from 1 to 5.

Turn the PRC-2200 under test OFF.

(b) output level meter.

Connect the test setup as shown in Figure 3-2.
Set the PRC-2200 under tesr to USB, CI,J.

Verify that the power supply voltage, measured in the
t,ransmit mode at the PRC-2200 battery posts, is 13.5VDC.

?une the PRC-2200 under test ro 16.0000MH2.

set the rransmit ourput of the PRC-2200 under rest to 5w.

P1 ace the PRC-2200 under test into transmission by

activating the PTT (VOICE) in the interface box.

Check that 1 or 2 arrovrs appear on the LEVEL display.
Deactivate the PTT (VOfCf) in rhe inrerfaee box.

Set the transmit outpuE poerer of the PRC-2200 under test
to 10w.

l.
?..

L.

t_.

:..

g.

Power

!.
2_.

3.

t-.

:".

9.

L.
q..

9.
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10. Place the PRC-2200 under test iato transmission by

activating the PTT (V0ICE) in rhe inrerface box.

11. Check that the number of arroirs appearing on the LEVEL

display is 2 ro 4.
12. Deacrivate the pTT (VOICE) swirch io rhe inrerface box.

U.. Set the transmit output porrer of the PRC-2200 under test
ro 20W.

14. Place the PRC-2200 under test into transmission by

acrivaEing the PTT (V0ICE) in rhe inEerface box.

15. Check that the number of arrows appearing on the LEVEL

display is 4 or 5.

16. Deactivate the PTT (VOICE) switch in the inrerface box

and turn the PRC-2200 under test OFF.

(c) Battery condition indication.

l. Connect the test setup as shown in Figure 3-2.

L. Verify rhat rhe supply volrage, measured aL the pRC-2200

battery posts, is 13.5VDC.

1, Ser rhe PRC-2200 under resr ro CLR and SQ-0rF.

!_. Select rhe VoICE mode.

1. Tune Ehe PRC-2200 under test to 16.000M1I2.

!-. Press Ehe TEST key until Ehe message BATT appears, then

press ENT.

L. Vary slowly the supply volrage, measured at the pRC-2200

battery posts, from 10,5 to 14.5V, and check that the
number of arrords appearing on the LEVEL display
increases steadily frorn 1 to 5.

!-. Turn the PRC-2200 under tesr OFF.

(3) Frequency accuracy.

(a) Connect the test setup as shown in Figure 3-3.
(b) Verify that the supply voltage, measured at rhe PRC-2200

battery posts, is 13.5VDC.

(c) Set the PRC-2200 under test to CLR and SQ-OFF, CW, USB.

(d) Tune the PRC-2200 under test to 16.0001-{Hz.
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(e) Place the PRC-2200 under Eest into transmission by activating
Ehe PTT (VOfCS) switch on rhe inEerface box.

( f) Measure che freguency. ?he frequency shal 1 be within
16.001000 +16H2.

(g) Turn the PRC-2200 under test OFF.

&) Receiver sensitivity.

(a) Set the PRC-2200 under tesr ro CLR and SQ-OFF.

(b) Connect the tesE setup as shown in Figure 3-1.
(c) Verify Ehat Ehe supply volEage, measured in the receive mode

aE the PRC-2200 battery posEs, is l3.5VDC.
(d) Ser rhe pRC-2200 under tesr to USB, VOICE.

(e) connect the audio analyzer to the RI(BB output on the
interface box.

(f) Tune the PRC-2200 under resr ro 1.5!tHz (fo).
(g) Set signal generator freguency to (fo+ltttz).
(h) Set signal generator level to 0.7 microvolts.
( i ) l'leasure SINAD us ing the audio analyzer . The SINAD sha1l be

aE least 10d8.
(j ) Repeat the measurenents for al I the following tesE

frequencies: 2 .0000 , 4.2222, 7 .5555, 10.8888, t3 .ZZZZ,

20.7000 , 29 .9100MI12.

(k) Select ihe CW mode, and repeaE steps (f) thru (i).
(1) Select the CCw mode and repeaE steps (f) thru (i) with signal

generator leve1 adjusted to 0.7 microvolEs.
(m) Set the PRC-2200 under tesi Eo LSB, vorcE tune its frequency

to 13.2222Wt2 (fo) and Ehe frequency of rhe signal
generator to (Fo-lkHz).

(n) Repeat step h. thru i.
(o) Turn the PRC-2200 under test oFF.

(5) Receiver audio output.

(a) Set Ehe PRC-2200 under resr ro CLR and SQ-OFF.

(b) Connect the test setup as shown in Figure 3-1.
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(c) Verify that the supply output voltage, measured in the
receive mode at the PRC-2200 battery posts, is 13.5VDC.

(d) Tune the PRC-2200 under tesL to 16.0000MH2 and ser the
modulation to USB, VOICE.

(e) Set signal generator frequency to I6.0O1MI{2.

(f) Adjust signal generator to 0.7 uV.

(g) Adjust the volume control of the pRC-2200 under test to
maximum.

(h ) I'leasure the audio output by means of the audi-o aaalyzer
connected to rhe phone outpur: it should be 3vnuS/500hm

minimum.

(i) Select the CCW mode and repear step (h).
(j ) Select the V0ICE mode with the audio analyzer connected to

the RXBB output, The output level should be 0.5VRMS mi.nimum.

(k) Set the PRC-2200 under tesr to.LSB, and tune the signal
generaEor to 15.9990MH2. With the audio analyzer connected

to the PHONE output, repeat step (h).
(1) Connect the audio analyzer to the RXBB output. The output

level should be 0.5VRMS minimum.
(m) Turn the PRC-2200 under test OFF.

(6) Transmitter output power.

(a) Connect the test setup as shown in Figure 3-4.
(b) verify that the supply voltage, measured during transmission

(CI,t mode) at rhe pRC-2200 barrery posts, is 13.5VDC.

(c) Adjust audio generator frequency to 800IIz.
(d) set the PRC-2200 under rest to cLR and sQ-oFF. Adjusr rhe

microphone input voltage of the pRC-2200 under tesr Eo 5mvRl'1S.

(e) Set the PRC-2200 under resr ro USB, VOICE.

(f) 0n the PRC-2200 under test, select an output povrer of 20W.

(g) Tune the PRC-2200 under rest ro 1.5000MH2.

(h) Place the PRC-2200 under test into transmission by activating
the PTT (VOICE) switch on inrerface box.

(i) Measure the output posrer on the RF millivoltmeter: it should
be 42 Eo 44dBm.
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(j) Release the PTT switch of the interface box.
(k) Repeat the test aE the following test frequencies: 1.5000,

2.0000, 4.2222, 7.5555, 10.8888, 13.2222, 20.7000, 29.9t00v'dl^2.

(1) Tune the PRC-2200 under test to 20.700MI12.

(m) Set the PRC-2200 under test to LSB and repeat steps (h) thru
(jl'

(n) Set the PRC-2200 under tesE to A,ry and repeat sreps (h) thru
( j). ttre output polrer should be 42 co 45dBm.

(o) Select the CW mode on the PRC-2200 under test and repeat
sreps (h) rhru (j).

(p) Select the CCt{ mode on the PRC-2200 under test and repeat

steps (tr) ttrru (j).
(q) Adjust audio anatyzer output Eo 0dBm while connected to the

TXBB input on the interface box.
(r) RepeaE steps (e) thru (k) using the PTT (oatl) swirch.
(s) Turn Ehe PRC-2200 under test OFF.

(7) WHIP output power.

(a) ConnecE the test setup as shown in Figure 3-5.
(b) Verify that the supply voltage, measured during transmission

(CW mode) at ttre PRC-2200 battery posLs, is 13.5VDC.
(c) seE the wlirP/Drp swicch ro wlirp.
(d) set Ehe PRC-2200 under resr to usB, cl^r.

(e) Tune the PRC-2200 under test to 1.5Mltz.

(f) Place the PRC-2200 under test into transmission by acrivating
the PTT (VOfCe) switch on the inrerface box.

(g) Heasure the outpuc polrer on the RF millivoltmeter. Add the
whip simulator correction factor, 1.2d8, to the measured

1eve1. The result should be at leasr 34dBrn.

(tr ) Repeat the tesE at the fo1 lowing tesE freguencies: 4.9900,

5.0000 , 6.5000, 7 .99a0, 8.0000, 9.0000, 9.9000, 1 1 .5000,

12.9990, 13.0000, 15.0000, t6.9999, 17.0000MH2.

The resulE (after addiag 1.2d8) should be aE least 36dBm.
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(i.)

( j )

Repeat the test at the following
2.5000, 4.5000, 19.0000, 21.999a,

result (after adding 1.2d8) should

Deactivate the PTT (VOICS) switctr

turn off the PRC-2200 under tesr-

Figure 3-1. Test Set-up No; 1

IEMiZ'ArAl

test frequencies: 2.0000,

25.0000 , 29.9999t*tz. The

be at least 38dBm.

in the interface box and

l,--l,*F*:Uf4*l--;;-lL---r [lt-'=:i
Figure 3-2. Test Set-up No. 2

SIGNAL
GENERATOR

l?MrlpATAl

MULTIMETER
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Figure 3-4. Test Set-up No. 4

Figure 3-5. TesE Set-up No. 5

3-6. Functional Test procedures

a. General. This paragraph provides funcEional test procedures for the
pRC-2200, consisring of: RT-2001A p/N 21g7-09010-30, cp_2003 p/N 2187-09100_00.
The test shal1 be performed after compleEing the Eests of para.3-5 when

applicable. If you are not familiar with PRC-2200 operaEing procedure, refer
to Ehe PRC-2200 operator manual. Record any nalfuncEion found during the tesE
procedure and refer to Section III: "TROUBLESH00TING PRoCEDURES" for
syseenatic troubleshooting instructions.

l,1A

RMT,/DATA

tAtipro sPKn

lA'rproTpKR-l
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b. PreparaLie! for Tesj* The test set-up for the tests described in para.
c.(1) to (15) below comprises a PRC-2200 under tesE and an approved pRC-2200

that serves as a reference unit. Prepare the two PRC-2200 units for operation
as fo1 lows:

(1) ConnecE Ehe appropriate accessories to both PRC-2200 units.

{2) Perform battery test on the PRC-2200 under test: press twice the

TEST k.y, press ENTER and verify thac rhe battery is fu11 (Setf-Of
message and 1+ or 5 arrows on the IEVEL display).

(3 ) Erase the contents of the battery protected memory of both
PRC-2200 units by setting the funcEion selector to the ERS position
(pull and turn) and then pressing the ENT key. After erasing, set the
function selectors of both units to OFF and then to CLR.

(4 ) Press the ?Il-lE key and verify that the correct time-of-day (?OD)

and date are loaded. If both, time and date are incorrect, load it
yourself according to the test performance time.

(5 ) Set the channel selector of both PRC-2200 unif s to I"I.

(6) Tune both PRC-2200 units to 2.}LoAtfrtz.

(7) Conaect whip antennas to both units and set their WI{IP/DIP switch
to WIIIP.

After completing the preparations, perform the Eests described in para. c.
be 1 ow:

- The tests described in para. {1) thru (5) are performed only on the
PRC-2200 under-test.

- The tests described in para. (6) thru (16) are corsnunication tests
which are performed using the two PRC-2200 units, located at a distance
of approximately 50 meters.
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Safety Precautions

tests must be performed only with
antennas.

set the channel selector to each of its
Check that at positions 1 thru 8, the numbers 01

displayed, respectively, and that the number 19

at the KB position.

1.

n

Comurunicat ion

fulLy extended

Transmission times should be kept as short as possible

(1) Channel selector.

(a) Sequent ia1 1 y

positions.
thru 08 are

is displayed

(b) Set the channel selector to M.

displayed.
Check that the number 00 is

Q) LEDs , 1 igh t ing and func t ion se 1ec tor .

(a) Press the LrrE key several times until the message LrrE oN

appears on the display, then press ENT.

(b) sequentially set the function selector to cLR, sEc and AJ.
check that at each position the corresponding LED lights and
that the keypad and display lighring is acrivated.

(c) set the function selector to RI'{T. check that the lighting is
turned off and the message REMOTE appears on the display.

(d) Set the function selector to CLR.

(3 ) Control handset.

the 6-pin connector,C0N?/AUDIO.(a) Connect the control handset to
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(b) On the PRC-2200 under Ees!, set the channel selector to 1"1 and

Ehe function selector to CLR.

(c) Press LrrE key several tiue until Ehe message LrrE LED

appears, theo press ENT.

(d) Set the control handset channel selector Eo PNL. Check EhaE

the number 00 (channel l'1 on the front panel channel selector)
appears on the channel display.

(e) Sequentially set the control handset channel selector to each
of its positions. Check that the appropriate channel number

appears on the display.

(f) SeE the conErol handseE channel selector to pNL.

(g) Set the control handseE function selector to PNL. Check thaE

the cLR LED lights (according to the position of the froat
panel funcEion selector).

(h) Sequencially set the control handset function selector to
CLR, SEC and AJ, Check that at each positioa Ehe

corresponding LED lighEs.

(i) Set the control handset functioa selector to pNL.

G) Backup battery.

(a) Turn off the PRC-2200 under Eesr for 1 mi.nure.

(b) Turn on the PRC-2200 under rest. check rhat the frequency is
2.2200W12 (as seL in the preparation for resr - para. b.(5)
above) and thaE the time-of-day (tOo) is correct.
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(5) No-t''lATcI{ indicarion.

(a) Tune the PRC-2200 under Eest to 1.5000}tr{2.

(b) Set the WIIIP/DIP sr.ritch on the CP-2003 to DIPOLE.

(c) Press the PTT on the handset.

(d) Check that NO-MATCII is displayed and a beep is heard in rhe

handset earphone (or loudspeaker).

(e) Tune the PRC-2200 under test Eo 2.2200W72.

(f ) ser rhe wr{rplDrp switch ro ffitlp.

(g) ?ress the PTT on the handset.

(h) Check that the NO-MATCH indicarion does not appear.

(6) Comuunication Eest - SQ-OFF, VOICE, USB.

(a) set the two pRC-2200 units to UsB, voICE, sQ-oFF mode on

channel 1"1.

(b) On both units, adjust the volume controls for a convenient
1 is tening 1 eve l. .

(c) Press PTT on handser H-250/GR of the pRC-2200 unir under-Eest,
and count Eo 10. Check for normal indicaLions and thaE the

numbers are clearly received by the approved PRC-2200 unit.

(d) Repeat step (c) above for activati-ng transmission froa Ehe

approved PRC-2200 unit to Ehe PRC-2200 under test.

(e) RepeaE steps (c) and (d) above for Ehe frequencies of
1.77771*12, 16,4444MH2, and 29.90001'1H2.
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(f ) Set both PRC-2200 unit Eo a freguency of Z.ZZOIt*tz.

(7 ) Communicati.on test - AI\,1, VOICE, SQ-OFF.

(a) set rhe two pRC-2200 unirs ro At'l, vorcE, sQ-oFF.

(b) On both units, adjust the volume controls for a convenient
listening 1eve1.

(c) Perform a communication test on channel 1"1. Check for normal
indications and good reception.

(8) Comrrunication rest - SQ-OFF, VOICE, LSB.

(a) Set the Ewo pRC-2200 units to LSB, VOICE, SQ-OFF.

(b) Repeats para. (6) (c) and 5 (d) above on channel I,t.

(9) Corusunication tesE - SQ-OFF, Cw, USB.

(a) Set rhe rwo pRC-2200 units ro USB, CW, SQ-0FF.

(b) Perform a cornmunication test as follows:

1. 0n both units, adjust the volume controls for a

convenient listening 1eve1.

?-. On the unit under test, activaEe transmission by short
(approximately 0.5 second) and long (approximately 1

second) pressings on the handset PTT.

1. LisEen for corresponding short and long beeps on the
handsets of both PRC-2200 units.

( c ) Repeat the corarnunicat ion tes t for activating transmiss ion
from the approved PRC-2200 unit to rhe pRC-2200 under test.
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( l0 ) Cormunication test - USB, VOICE, SQ-SYLABIC.

two PRC-2200 units to USB,V0LCE,SQ-SYLAB on channel M.(a) Sec rhe

(b) 0n both units, adjust the volune conErols for a convenient
1 istening level .

(c) Perform a communicaiion test as follows:

operating mode, wait for a few seconds

squelch of both unirs close (silence).

Transmit a message from the pRC-2200 under tesE to the
approved PRC-2200 unit in accordance wirh para. (6) (c)
above.

On the approved PRC-2200, check for normal indications
and good reception. Pay attention that the first
syl labes are a1 so received . lJait for a few seconds
after reception is ended, until the syllabic squelch is
closed (silence).

After a few more seconds of silence, Eransmit a message

from the operator of the approved pRC-2200 unit to the
PRC-2200 under test in accordance with para. (6) (c)
above.

on the PRc-2200 under test, check for normal indications
and good reception. Pay attention thaE the first
syl labes are also received. Check that the syl 1 abic
squelch is closed a few seconds after the reception is
ended.

!.

?.

3.

L.

5

After changing the

until the syllabic

3-21



MA 2187-0950i-00
Issue L

(1i) Coununication tesr - SQ-SEL.C,

(a) Ser rhe trco PRC-2200 unirs to SEL.C.

(b) Set the PRC-2200 under test to channel I and the approved

PRC-2200 to channel 2. Perform a communication test and

check for normal indications and for appropri.ate transmission
and reception addresses on the two channels.

(c) Repeat para. (6) (c) and (6) (d) above for rhis mode.

(d) Repeat the cornrnuoication lest in accordance with step (c)
above for frequencies of 6.6666, 19.7777 and 25.l11lMltz.

(e) Set the two PRC-2200 units to CI.I, and perform a cortrnunication
test as described in para. (9) (b) and (c). perform the test
only at one frequency, for example 25.1111MH2.

(f) Set the two PRC-2200 uni.ts to a frequency of. 4.Z?,2ltfrtz.

(12) Commuoicarion rest - SEC.

(a) Ser the two pRC-2200 units ro SEC.

(b) set the PRC-2200 under test to channel I and the approved

PRC-2200 to channel 2. Perform a communication test and

check for normal indications and g<lod transmission and

recepti.on addresses on the two channels.

(c) check that the same encryption keys are used on the two units
on channels 1 and 2, respectively.

(d) Repeat para. (6) (c) and (d) above for rhis mode.

(e) Repeat para. (6) (b) above for 12.5555MH2.
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( f ) Set the two PRC-2200 units to CI.I mode, and perform a

communication test as described in para. (9) (b) and (9) (c)
above.

(g) Set borh PRC-2200 unir ro VOICE.

(h) Set both PRC-2200 unirs to a frequency of. 4.2222t*tz.

(13) Cownunication test - AUTO CALL.

(a) Set the PRC-2200 under test to channel 4 and Ehe approved

PRC-2200 to channel 5.

(b) Set Ehe rwo PRC-2200 units to AUTO-I and SCAN modes.

(c) Check that both PRC-2200 units display the appropriate
transrqission and reception addresses.

(d) On both PRC-2200 units, perform rhe LEARN procedure by

momentarily pressing the handset PTT.

(e) Perform link establishment by pressing pTT in one of the
uaits.

(f) check that the message READY is displayed on borh pRC-2200

units.

(g) Repeat para. (6) (c) and (6) (d) above.

(h) RIPLACE procedure. To check cornmunicaEion on another
frequency whi.1e maintaining the link with the other radio
set, press the FRQ key of the PRC-2200 under test, then press

ENT. After a short time, the link will switch to another
frequency. Check that the message R-EADY is displayed on both

PRC-2200 units.
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(i) Set the two PRC-2200 units to CI.I, and perform a communication

test as described in para. (9) (b) and (9) (c) above.

(j) Perform the LINK DISCONNECT procedure by pressing the RST key

on one PRC-2200 unit. Check for DISCONNECT messages on the

di.splay on the radio and for SCAN messages on the two

PRC-2200 unils.

(k) Sec borh pRC-2200 unirs ro VOICE.

( 14) Corosrunication TesI-FLASII.

(a) Set the PRC-2200 under test to channel r and the approved

PRC-2200 to channel 2. Perform a coilrmunication test and

check for normal indications and for appropriate transmission
and reception addresses on the lwo channels.

(b) On the PRC-2200 under resr, press the DATA key unril Lhe FLASH

message appears on Ehe FUNCTION display of the pRC-2200 unit.

(c) On the PRC-2200 under test, press the ENT key.

(d) On the PRC-2200 under test, enter three digits on the

FREQUENCY display by pressing keys 1,2 and 3 and then Et.lT.

(e) On the PRC-2200 under test, check that the oessage pRESS pTT

appears on the display.

(f) 0n the PRC-2200 under Eest, press P?T.

(g) On the approved PRC-2200, check recepEioa of message | 2 3

on Ehe FREQUENCY display and that the audi.o alerr is
acE ivated.

(h) On the approved PRC-2200, press PTT. On the PRC-2200 under

Eest, check that:
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!. Message | 2 3 is received on the FREQUENCY display.

?-. The audio alert is activaEed.

(i) On the PRC-2200 under lest, check that the ACK message

appears on the display.

(jl On the PRC-2200 under test, press RST and check that the
previous mode is displayed in the display of the pRC-2200

under test, and that the audio alerts sEops in both pRC-2200

uniEs.

(15) Communication Test - DUAL.

(a) set the two PRc-2200 units to DUAL mode in accordance wi.th
the following procedure:

!. On both PRC-2200 unirs, seL the CHANNEL selecror to KB.

L. set the PRC-2200 under Eest to channel 10 and the
approved PRC-2200 to channel 11.

L. 0n both PRC-z200 unirs, press rhe pROG key unril the
message DUAL appears on the display of the unit, then
press ENT.

(b) Perform a cormunicaEion test as described in para. (5) (b),
(c) and (d) above.

(c) On both PRC-2200 units, ser the CHANML selecror ro M.

(16) Self-resr (BIT).

(a) 0n the PRC-2200 under test set to channel selector to M and

Ehe function selecEor to CLR.

( b ) Perform seI f-tes t .
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1. On the PRC-2200 under resr, press rhe TEST key unril rhe

BIT message is displayed, then press ENT.

?-. On the PRC-2200 under test, check that the message

TEST-OKI is displayed at the end of the BIT test.

1. On the PRC-2200 under test press PTT and press TEST key

until the BIT message is displayed, then press ENT and

innediately release the PTT.

t_. On the PRC-2200 under test check that the message

TEST-OK: is displayed at the end of the BIT tesr.

t-. Check the contents of the BUG 1 ists for the three
options: HRD, PRSNT and PASS. Check that there are no

malfunctions.
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Section III. TROUBLESITOOT1NG

3-7. Preparation for Troubleshooting

The PRC-2200 has an extensive self-test and diagnostics faeility, which is
described in detail in para. 2-6. Before starting PRC-2200 troubleshooting,
make sure you are thoroughly familiar with the use and technical details of
the self-tesL and diagnostics facility.

a. General Troubleshooting Procedures.
(1) The first step in Ehe troubleshooting of a defective PRC-2200 is
to classify the problen according to the four categories listed below:

(a) Total failure: the PRC-2200 cannot receive, nor transmit

(b) Transmit failure: the failure rnainly affects the transmit
functions (e.g. loss of outpur pohrer, transmission of
unmodulated carrier, Do transmission in certain bands or

frequencies, etc. ).

(c) Receive failure: the failure mainly affects the receive
functions (".g. loss of sensitivity, squelch inoperative,
distorted recepEion, etc. ).

(d) Control system failure: failure is apparently related to the

control interfacing and display functions (".g. no display,
incomplete display, no response to keyboard inputs, etc.)

O) After broadly identifying the general category Ehat best describes

the failure, operate the self-test and diagnostics function as follows:

(a) Turn 1 ighting oD,

selector to I'1.

select CLR operation and set CHANML

(b) Activate the off-line test (BIT).

3-27



MA 2187-09501-00
Issue t

(c) To display alarm Eessages stored in the HRD-ERR table,
perform the follor*ing actions ..

l. Press the TEST key several times, until the message BUG

LIST appears on the display, then press ENT.

L. Press TEST key until rhe message HRD-ERR is displayed,
then press ENT.

1. The display noe, shows tlre first hardware failure code.
To see the additional failure codes, press the TEST key.
After the last code is displayed, or when no failures
are detected, you will see END-OF-TB

t. Repeat 1 thru 3 for the PRSNT-ERR, and pASS-ERR messages.

(d) To display the password-protected alarm messages, perform the
following actions:

!. Press the TEsr key until the message pASSwoRD appears on

the display, then press EN?.

L. Enter the number of the channel now in use. For example,
enEer 00 if channel M is selecred. Enter 01 if CHl is
selected.

1. The nessage MC PASS will appear on the display. press

ENT: the message READY will appear.

t_, Enter the number 07, then press ENT.

:-. The message REAIY ON appears on the display, press the
RST key.

!.. To display the failures contained in the HRD-ERR tab1e,
perform Ehe acEions described in para.(a) thru (c) above.
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NOTE

To display the password-protected fail
messages CP FLT 30 rhru Cp FLT 97, related
to fail message CP FLT 06, perform para.
(d) above.

To display Ehe passuord-protected alarm

messages related to alarm messages RT FLT

01 thru Rt FLT 15 see para (e) belos.

Table 3-4 lists all the failure messages.

arraaged in alphabetic order.
The messages are

HOTE

The malfunctions marked rith an asterisk in
parentheses (*) could al.so be caused by a

mal.function in the self-test system, therefore
modules MCU and MB should also be checked.

Table 3-4. Failure Codes

No. FAIL Code or Message Descripti.on and Probable Cause

1 ADC FAIL A/D converter problem in the liCU module.
Followed by TRNS FAIL message.
Traosmission is disabled.

lndicates hardr,rare problem in the MCU module.

2 ANT SLC Antenna seleetor or eonneetions are
defective. Followed by CP FAIL message.
Transmission is disabled.

lndicates hardvare problem in the Cp-2003.

3 COMM FAIL Failure in seriaL conununication between
module HCU and CP-2003.

Check module MNC of CP-2003 (*).
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Table 3-4. Failure Codes (Cont'd)

No. FAIL Code or Message Description and Probable Cause

CP DRIVE CP-2003 sensors did not detect RF power
during matching. Followed by NO I,IATCH
message.

Indicates hardware problem in the CP-2003
or in the transmit path.

5 CP FAIL CP-2003 defective. Transmission is disabled.

6 CP FLT 01 Defective EPROl,l U23, address bus or data bus
in module l'lNC.

7 CP FLT 02 Defective RAM U22, address bus or data bus in
module I'INC.

8 CP FLT 03 Defective I/O interface in rnodule l'1NC.
Check U6-9, V7*2, U20, CR6 and CR7 in
module l.lNC.

9 CP FtT 04 WHIP/DIP selector does not operate properly.

Check I{IIIP/DIP selecror and buffer U7
(pins 4, 5) in module MNC.

10 CP FtT 05 The DC test of the CP-2003 Rf switches cannot
be activated:

- Defective DC test circuit in module RF3.
Check U3, Q6, Q40 and Q41.

- Defective test control circuit in module
I'{NC. Check U7-6, U7-7 and U12-19.
+12V is missing.
Vl (+5Y/+2V) is shorted ro ground.

11 CP FLT 06 Failure in the DC rest of rhe cp-2003 RF
switches. For more details refer to the
password protected section of the BUC LIST
(see para. 3-7 (2)(c)).
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l2 CP FLT 30 Failure of IlO inEerface lest, L3, latch
U9-18 in arodule MNC

13 CP FLT 31 Failure of UO interfaee test,, C1l, Latch
U8-5 in module l4NC

It+ CP FLT 32 Failure of I/O interface test, L9, latch
U10-16 in module HNC

t5 CP FLT 33 Failure of I/0 interface test, ST5, latch
Ull-15 in module MNC

16 CP FLT 34 Failure of. TIO interface test, C7, latch
Ulz-Z in module MNC

t'? CP FLT 66 WIIIP/DIP switch does not operate properly.

Check U11 (pins 2 and 5) and U24
(pins 4, 6, 7 and 8) in nodule I'INC.

Check Kl in nodule RF1.

18 CP TLT 67 ?he TUNE/NORM ssi.tch does not operate
properly.

Check U1(3) and U5(16) in module MNC.

Check Q1, CRl, CM, L?'l and R9I in module
RF3.

19 CP FLT 58 Tune control circuit and TUNE swi.tch do not
operate properly.

- Check Ul(4) and U24(14) ia nodule XNC.

Check Q7, R4, Q2, CB, CR4, L28, R90, Q3,
CR5, CR6, L29 and R92 in module RF3.

Table 3-4. Failure Codes (Coattd)

HA 2187-0950i-00
Issue L
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Table 3-4. Failure Codes (Conr'd)

No. FAIL Code or llessage Description and Probable Cause

20 CP FLT 69 BPl* switch does not operate properly.

Check Ui ( 15 ) and U5 ( t5 ) in modul e I'INC.

- Check Q4, CR7, CR8, L30 and R93 in
module RF3.

2t CP FLT 70 The switch of capacitor C9 does not operate
proper 1y .

Check UB ( 2 ) in module l"lNC .

- Check Q30, CR64, CR65 , L52 and RlI6 in
module RF2.

22 CP FLT 71 The switch of capacitor C10 does not operaEe
properly.

Check U8(5) in nodule MNC.

Check Q29, CR62, CR63, L51 and R115 ia
module RF2.

23 CP FLT 72 The swirch of capacitor Cl1 does noE operate
properly.

Check U8(6), 1J14(4) in module MNC.

- Check Q27, CR54, CR55, CR71, L13, L45 and
L46 it module RF2.

24 CP FLT 73 The switch of inductor Ll4 (tpt) does not
operate properly.

Check U8(9) in module MNC.

- Check Q8, Ll4, CR12, CR20, L32 and R5 in
module RF2.

25 CP TLT 74 BP1 switch does not operate properly.

- Check Ull(6) in module MNC.

- Check Q5, CR9, CRIO, L31 and R94 in
module RF3.
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No. FAIL Code or Message Description and Probable Cause

26 CP FLT 75 BP2 snitch does not operate properly.

Check U11(9) in module MNC,

Check Q19, CF34, CR35, L36 and R95 in
raodule RF3.

27 CP FtT 77 ST5 ssitch does not operate properly.

Check U11(15) in srodule MNC.

- Check Q18, CR32, CR33, L35 and R96 in
module RF3.

28 CP FtT 78 The svitch of capacitor C12 does not operate
properly.

Check U11(16) in oodule MNC.

- Check Q16, CR28, CR29, R118 and t33 in
module RF2.

29 CP FLT 79 The snitch of capaciLor C13 does not operate
properl"y.

- Check U11( 19 ) in urodule I'INC .

Check Ql7, CR30, Cp31, R119 and L34 in
nodule RF2.

30 CP FLT 80 The swiLch of inductor L4 does noE operate
properly.

_ check ug(19), ut3(5) in module l.lNC.

Check Q33, CR80r CR81, L54, R70 and R78
in rnodule RFl.

Table 3-4. Failure Codes (Cont'd)

l4A 2187-09501-00
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Table 3-lr. Failure Codes (Cont'd)

No. FAIL Code or Llessage Description and Probable Cause

31 CP FLT 81 The switch of inductor L3 does not operate
properly.

check U9(18), u13(11) in nodule MNC.

Check Q34, CR82, CR83, CRB4, CR85, L55 and
R72 in module RFl.

- If CP FtT 81 occurs together $rith
CP FLT 56 and CP FLT 82 failures, check
firsr the WIIIP/DIP swirch in module RFl.

32 CP FLT 82 The switch of inductor L2 does noE operate
properly.

Check U9 ( 17 ) , U13 ( 13 ) in module l'lNC .

- Check Q35, C885, CR87, CR88, CR89, L55 and
R73 in module RFl.

If CP FLT 82 occurs togeEher $ith
CP FLT 65 and Cp FLT 81 failures, check
first the H{Ip/DIp swirch in module RFl.

33 CP FLT 83 The switch of inductor L12 does noE operate
properly.

- Check U10(19) in module MNC.

- Check Q22, CR44, CR45, CR66 and L39 in
module RI2.

34 CP FLT 84 The switch of inductor Ll1 does noE operate
properly.

- Check U10 ( 18 ) in module l,1NC .

Check Q23, CR46, CR47, CR57 and L40 in
module RF2.
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Table 3-4. Failure Codes (Conttd)

No. FAIL Code or Message Descripti.on and Probable Cause

35 CP rLT 85 The switch of inductor LlO does noE operate
properly.

Check U10 ( 17 ) in module I1NC .

Check Q24, CR48, CR49, CR68 and L41 in
module RF2.

36 CP FLT 86 The switch of inductor L9 does not operate
properly.

- Check U10(16) in module MNC.

- Check Q25, CR50, CR51, CR69 and L42 in
nodule RF2.

37 CP FLT 87 The switch of inducEor L8 does not operaEe
properly.

check ulO(15), ut4(5) in module MNC.

- Check Q26, CR52, CR53, CR70 , L43 and L44
in module RF2.

38 CP FLT 88 The switch of inductor L7 does noE operate
properly.

Check U10(14), ut4(i1) in module !,lNC.

Check Q28, CR56, CR57, CR72, L47 and L48
in module RF2.

39 CP FLT 89 The sritch of inductor L6 does not operaEe
properly.

- Check U10(13), Ut4(13) in module MNC.

- Check Q31, CR58, CF59, CR73, L49 and t50
in module RF2.

3-35



MA 2187-09501-00
Issue 1

Table 3-4. Failure Codes (Cont'd)

No. FAIL Code or l"lessage Description and Probable Cause

40 CP FLT 90 The switch of iaductor L5 does not operate
properly.

Check U10(12), U13(4) in nodule I,INC.

Check Q32, CR60, CR6I, CR74, L53 and R69
in module RF2.

4t CP FLT 91 The svitch of capaciEor C7 does not operate
properly.

- Check Ul2(2) in module MNC

Check Q9, CR13, CMI and R6 in module RF2.

4/. CP FLT 92 The switch of capacitor C6 does not operate
properly.

- Check U12(5 ) in nodule I'INC.

- Check Q10, CR14, CR22 and R7 in module RF2.

43 CP FLT 93 The switch of capacitor C5 does not operate
proper 1 y .

- Check U12 ( 5 ) in uoduLe l'lNC .

Check Q11, CR15, CR23 and RB in module RF2.

44 CP FLT 94 The switch of capacitor C4 does not operate
proper 1 y .

Check U12 ( 9 ) in modul e l,tNC .

- Check Q12, CR16, CR24 and R9 in module RF2.
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No. FAIL Code or Message Description aad ?rcbable Cause

45 CP FLT 95 The switeh of capacitor C3 does not operate
properly,

- Check U12 ( 12 ) in rnodul e UNC .
Check Q13, CRt7, CR25 and R10 in module
Rr2.

46 c? FtT 96 The switch of capacitor C2 does not operate
properly.

Check U12(15) in module MNC.
Check Q14, CR18, CR26 and Rlt in module
RF2.

47 CP FLT 97 The switch of capacitor C1 does not operate
properly.

- Check U12(16) in nodule MNC.
Cheek Q15, CR19, CR27, R12 in module RF2.

48 CP },IISING No communication between the microprocessors
in the l'1CU and MNC modules. Followed by
PWR 0.lW message.

Indicates hardware problem in the
cP-2003 (*).

49 DEFLT CHN The RT-2001 loads autooatically the default
parameters. FolLowed by LOAD PARM message.

Check backup battery on module AIIDIO.

50 FATAL FLT l(ajor problem that prevents normal operation.
See suspecLed modules in BUG LIST (*).

51 FRQ FAII Freguency fault in the CP*2003. Followed by
FATAL FLT message.

Check the CP-2003, mociule MCU or module
SYNT (*).

Table 3-4. Failure Codes (Cont'd)
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Table 3-4. Failure Codes (Cont'd)

No. fAIL Code or Message Description and Probable Cause

52 INV PARM Parameter entered by the operator is invalid,
e.g. a frequency out of range, selection
of sguelch off in secure operaEion, etc.

53 lNV KEY Operator pressed an inval id button on the
keypad, e.g. a function key during frequency
entry, etc.

54 rNv l(Ylcs SEC or AJ key enfered by the operator
is invalid and/or has incorrect checksum.

55 LOA} FAIL Loading of parameters from a loader (C-tO) or
frou another radio set failed.

Check cocnections, loader, and modules PANEL
and MCU in the radio.

56 LOAD PARI'{ Usually appears after activation of the ERS
function.

Indicates Ehat the operational parameters
were lost. 1f appearing without previously
erasing the memoryr may indicate problem with
backup battery (in rnodule AUDIO) or RAI'1, Ul1
in raodule !,fCU (*).

57 LOW BATT: Supply voltage is too 1ow. Transoission is
disabled.

Replace battery or troubleshoot po$rer supply
(PS) module (*)

58 LRN FAIL Antenna matching problem, for AJ or AUTO
operation, which causes VSWR larger than 3:1.

Check antenna, CP-2003, uodule AH and module
Rr (*).
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Iable 3-4. Failure Codes (Cont'd)

No. FAIL Code or Message Description and Probable Cause

59 NO LOADER Loading of paraaeters from a loader (C-10) or
from another radio set failed.

Check connections, loader, and modules PANEL
and MCU in ihe radio.

60 NO },IATCH Antenna naEching problen for CLR and SEC

operation, causing Ehe VSWR lo exceed 3:1.

Check antenna, CP-2003, module A!,1 and module
Rr (*).

51 NO ?ARCE? Loading of parameters into anoEher radio seE
or to (e-fO) loader failed.

Check connections, loader rnodules PANEL and
MCU in the radio.

62 PS FAIL Problea wittr +5V/+2V voltage on Eransmission.

Indicates hardware problem in the Cp-2003
or in the PS uodule (*).

63 PTT FAIL Disconnection or short-circuit on the pTT
line to the CP-2003. Followed by TRNS FAIL
message. transmission is disabled,

Indicates hardware problem in the
cP-2003 (*).

64 PWR FAIL Before performing antenna matching, the RF

output power differs slightly from the
required level. This malfunction does not
necessarily reguire corrective actions.

Check modules A!1, CP-2003 (*).
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Table 3-4. Failure Codes (Cont'd)

No. FAIL Code or Message Description and Probable Cause

65 PWR 0.1W If followed by FATAL FLT, check module

If followed by CP I'{ISING, check module

AI'1

CP

*

*

66 RT FLT OI Failure in primary tests on CPU and RTC.

Check module llCU.
Check U4, U8 and inputs in module MCU ( for
more information see para (e) bellow).

67 RT FLT 02 Fai.lure in CPU tests,

Check module l"lCU.
Check lJ4, U6, U30 in module I"ICU. (For more
information see para. (e) below).

68 RT FLT 03 Failure in DC voltages test: +5V, -5V, +12V
in module AUDIO.

Check modules AUDI0, l1CU, PS (*).
Check U8, U30, lJ29 in module I'ICU. (For more
information see para. (e) below).

69 RT FLT 04 Failure in INT SW, INT MC interrupt tests.

Check module l'lCU.
Check U4, U8, U9 in module MCU. (For more
inforaation see para. (e) below).

7A RT FLT 05 Failure in RAI'I tests.

Check module MCU.
Check U6, U4, Ul, U2, U3, U7 in module MCU.
(For more information see para. (e) beiow).
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Table 3-4. Failure Codes (Gont'd)

No. FAIL Code or llessage Description and Probable Cause

7l RT FLT 06 failure in PGA-XC3042 loops tests INT BIT,
UNLOCK/NHI.

Check uodules t'{CU, SYNTHESIZER, CP (*).
Check U8, U9, U30, U4 in module I'ICU.
Cbeck U6 io module t{8. (For nore information
see para. (e) belos).

72 R? PLT 07 Failure in LSI TII'IING and interface circuits
tests,

Check module MCU.
Check U8, U9, U4 in module l.tCU. (For msre
information see para. (e) below).

73 RT FLT 08 Failure in PANEL port test.

Check modules MCU, PANEL.
Check U30 in module l'lCU, U3 in module
DISPLAY. (For more information see para. (e)
below).

74 RT FLT 09 Failure in FSK TIMERS on CPU and loops test.

Check module MCU.

Check U4, U30, U8, U9 in oodule MCU. (tr'or
more information see para. (e) below),

75 RT FLT 10 Failure in FSK lones loops test.

Check modules AUDIO, MCU (*). (For more
information see para. (e) below).

?a RT FLT 11 Failure in lKHz CI,l tone loops test.

Check modules AUDIO, MCU, SYNTHESIZER (*).
Check the path of the 10KHz signal from
SYNTI{ESIZEB module to AUD10. (For more
iaformation see Dara. (e) below).
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Table 3'4. Failure Codes (Cont'd)

No. FAIL Code or Message Description and Probable Cause

77 RT FL? t2 Failure in CODEC and DMA loops tests.

Check modules I'{CU, AUDIO (*). (For more
informarion see para. (e) below).

78 RT FLT 13 Failure in LPF1 and LPF2 loops tests.

Check modules llCU, AUDIO (*). (For more
information see para. (e) belov).

79 RT FLT 14 Failure in EPROM test.

Check nodule I"ICU.

Check U5, U7, U4 in module MCU. (For more
information see para. (e) below).

80 RT FLT 15 Failure in WATCH DOG tesr.

Check module l'lCU.
Check U30, reset line to U30, tJ29 in module
l'lCU. (For more informaEion see para. (e)
below).

81 RT FLT 61 Failure in USB and RF FILTER No. 1 on S-METER,
in R-ECEIVE IeSt.

Check modules RF, IF (*).

82 RT FLT 62 Failure in USB and RF FILTER No. 2 on S-I"IETER,
in RECEIVE test.

Check modules RF, IF (*).

83 RT FLT 63 Failure in USB and RF FILTER No. 3 on S-IIETER,
in RECEIVE test.

Check modules RF, IF (*).
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Table 3-4. Failure Codes (Conrrd)

No. FAIL Code or Message Description and Probable Cause

84 RT FLT 64 Failure in USB and RF FILTER No. 4 on S-METER,
in RECEIVE tesI.

Check modutes RF, IF (*).

85 RT FLT 65 Failure in USB and RF FILTER No. 5 on S-METER,
in RECEIVE test.

Check modules RF, IF (*).

86 RT FLT 66 Failure in USB and RF FILTER No. 6 on S-METER,
in RECEIVE test.

Check modules RF, If (*).

87 RT FLT 67 Failure in USB and RF FILTER No. 7 on S-ME?ER,
in RECEIVE tesE.

Check uodules RF, IF (*).

88 RT FLT 68 Failure in LSB and RF
in BSCEIVE test.

Check modules RF, IF

FILTER No. 6 on S-}1ETER,

(*).

89 RT FLT 69 Failure in IF-IO-LEVEL in TMNSMIT test.

Check modules AUDIO, IF (*).

90 RT FLT 70 Failure in A]"I.ENVELOPE in TMNSMIT IeSt

Check modules IF, A1'{ (*).

91 R? TLT 77 Failure in SIGNALING resr.

Check modules AUDIO, llCU.
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Table 3-4. Failure Codes (Conr'd)

No. FAIL Code or l,lessage Description and Probable Cause

92 RT FLT 72 Failure in SIDE TONE test.

Check modules AUDIO, MCU.

93 RT FtT 73 Failure in module AH exisiance test (5V test
on module AIl).

Check module AI.{ (*).

94 RT FLT 74 Failure in AI'1 CURRXNT test in receive

Check module AM (*).

95 RT FtT 75 Failure in AI"1 CURRENT measurement in transmit.

Check module AI,t (*).

96 RT FLT 76 Failure in TEARN FAIL on Eransmit BIT Lest.

Check module CP (*). See other possible
failures in BUG-LISI.

97 RT FLT 77 Failure in POWER on transmir BIT Lest.

Check module AM (*). See other possible
failures in BUG-LIST.

98 RT FLT 78 Failure in module RF existance test (ptt 1 ine
check ) .

Check module RF (*).

99 RT FLT 79 Failure in module IF existance test (IF DC
voltages measurement on 1F-A1,1-METER).

Check module If (*).
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100 RT FLT 80 Failure in ADC on end of conversion tests.

Check module I"ICU.

101 RT FLT 81 Failure in +5V measuremenE.

Check module PS (*).

102 RT TLT 82 Failure in Main battery 12V test. Same as in
message No. 57.

Check nain battery.
Check module PS (*).

103 RT FLT 83 Failure in BACKUP BATTERY test.

Check backup battery in module AUDIO (*)

104 RT FLT 84 Faiture in MB test No. 4.

Check modules MB, MCU.
Check U1, U5 in module MB.

105 RT FLT 85 Failure in l1B Eest No. 3 (power conErol).

Check modules MB, MCU.
Check U2, U5 in modute MB.

106 RT FLT 86 Failure in MB Eest No. 2 (nSf eCC conrrot)

Check uodules I'18, MCU.
Check U3, U5 in module MB.

107 R? FLT 87 Failure in MB test No. 1 (ptf OUf control).

Check oodules MB, MCU.
Check U4, U5 in module MB.

Table 3-4. Failure Codes (Cont'd)
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Table 3-4, Failure Codes (Cont'd)

No, FAIL Code or l'lessage Description and Probable Cause

108 RT FLT 89 Failure in RECEIVE test on PHONE (AUDIO

OUTPUT POI.,ER Les t ) .

Check modules AUDIO, IF (*).

109 RT FLT 90 Failure in RECEIVE current measurement.
Hardware problem which causes ADC failure and
disables transmission.

Check module PS, any moduLe (*).

110 RT FLT 91 Failure in module AUDIO existance test (5V
measurement AUDIO module).

Check module AUDIO (*).

11i RTSF FAIL FaiIure of serial cornmunication between
uodule MCU and the external eguipment
connected to the RI'IT/DATA connector.
COMI'{ REQ FRONT line is active constantly.

- Check connection to external equipnent.
- Check uodules PANEL and MCU.

1i2 RTSR FAIL Failure of serial comnunication between
module I1CU and CP-2003, via the rear connec-
tor. COMM REQ REAR line is active constantly.

Check cP-2003 (*).

113 SILENT Operator pressed PTT when the radio set is in
the receive-only (RCV Ollt y) state.
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No. FAIL Code or llessage Description and Probable Cause

114 TRNS FAIL Major transmitter hardware problem, which
disables transmission. May also appear
when a fault does not allow anLenna
matching. See suspected modules in
BUG LIST.

Check antenna, CP-2003 and modules Al'{,
RF (*).

or

2. Battery not able to supply power for
transmiss ion.

r15 UNLOCK Synthesizer unlocked. Transuission is
disabled.

Check module SyNT and Cp-2003 (*).

116 USE H/S The control handset is connected to the radio
set, and its selectors are not at the pNL
(PANEL) position, buE rhe operaror used a
front panel control.

MA 2187-09501-00
Issue 1

Table 3-4. Failure Codes (Conr'd)

(e) Table 3-5 lists the password-protected alarm coded messages

related to alarm messages RT FLT 01 thru RT FLT 15 that are
described in Table 3-4. The password-proLected alarm coded

messages 1 isted in Table 3-5 are 1 isted to be used for
troubleshooting at D level senior Eechnicians who have been

trained and are proficient in performing depot-1eve1
maintenance on this type of electronic eguipment.

To display the password-protected alarm coded messages that
are listed in Table 3-5, perform the following procedure:

!. Press the TEST key several times, until the message

PASSI{ORD appears on the display, then press ENT.
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2_. Enter the number of the channel now i"n use (00-19), then
press ENT. The ruessage MC PASS r"ri11 appear on the
display.

1. Press TEST key until 'AJ PASS' appears on the display.

L. Press ENT. The message READY will appear on rhe display.

L. Enter 52 and then press ENT.

9_. A message that has a format XXXX=CD AB shall appear on

the display. This message comprises two alarm code

fields, AB and CD. For the interpretation of these
alarm codes, see table 3-5.

l_. If the content of field AB is "FF", this indicates that
there are no more alarms - press RST.

q. If the content of field CD is FF:

a. Record the content of the AB field (ttris is the
last alarm).

l. Press the RST key.

9". If the contents of fields AB and CD differ from FF act
as follows:

a. Record the content of the AB and of the CD fields.

!-. There are additional alarm codes. To display Ehe

additional alarm codes press 41, then ENT.

NOTE

The malfunctions marked with aB asterisk
could also be caused by a malfunction in the

self-test system, therefore, modules l{CU and

MB should also be checked.
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llessage and Recommended
action in Table 3-4

Activated by
Failure Code

lnterpretation, Probable Cause
and Recommended Action

RT FLT 01
(Check module MCU)

11 No change in Real Time Clock (BTC).
In module ltCU check LSI timing U8
and the following inputs to U8:

U8-2 for 560 xttz
tI8-66 for 2688 xHz
U8-83 for 32 Kllz.

If input signals do not exist, check
u30.

L2 Failure in LSI ciaing (U8) or CpU
(UA) in nodule MCU. Dara readiog
from RTC not good: check U8.
Failure in CPU interrupt controller:
ehect U4.

13-15 Failure in CPU timer3 In nodule MCU
check U4.

RT FLT 02
(Check module MCU)

2t Failure in CPU register. In module
MCU check U4.

22-23 Failure in DI,IA 0: In module HCU
check U4, U5 and U30.

24-25 Fai.lure in D!,1A 1: Ln module MCU
check U4, U6 and U30.
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Table 3-5. Password ProEected Failure Codes (Conttd)

Message and Recommended
action in Table 3-4

Activated by
Failure Code

Interpretation, Probable Cause
and Recommended Action

RF FLT 03
(Chect modules AUDIO,
I*{CU, PS)

31 Failure in voltage measurement in
module AUDIO.
Failure in measurement of ripple on
DC voltages +5V, -5V, +12V.

32 Failure in voltage measuremenE in
oodule AUDIO.
Failure in measurement of DC
voltages.. +5V, -5V, +12V.

33 Failure in voltage measurement in
module AUDIO.
Failure in measurement of DC
vollages: +5V, -5V.

RF FLT 04
(Chect module MCU)

4l Failure of INT SW on interrupt test.
In module MCU check U8, U9, u4.

42 Failure of lNT MC on interrupt test.
In module l'lCU check U8, U9, U4.

RF FLT 05
(Chect module MCU)

51 Failure in RAI,I write,/read iest.
In module MCU check U6, U4.

52 Failure in R.r\M address test.
In module MCU check U6, U4 , lJl , 1J2,
u3.

53 Failure in RAM lK full cest
In module MCU check U6, U4.

54 Failure in RAM 32K full test
In module MCU check U6, U4.

55 Failure in RA.Y overlap test.
In module MCU check U6, U4, U7

3-50



l,rA 2187-09501-00
Issue l

Table 3-5. Password procected Failure Codee (Conr,d)

llessage and Recormended
action in Table 3-4

Activated by
Failure Code

Inlerpretation, Probable Cause
and Recorarnended ^A.c t ion

RT FLT 06
(Check modules l'lCU,
SYNT, CP, l'{B)

51 Failure of U30 in IN? BIT Eesr.
In module I'ICU check U8, U9, U4, U30

63 Failure in UNLOCK porr rest
(frequency bus data is valid).
In uodule MCU check U8, U9, U4, U30.

64 Failure in NI{I inferrupt test
(frequency bus daEa is not valid).
In module HCU check U8, U9, il4, U30.

65 Failure in UNL0CK porr Eesr
(frequency bus daEa is noE valid).
In module l{CU check U8, U9, U4, U30.

RT FLT 07
(Check module MCU)

72-7 5 Failure in LSI TII'IING internal
clocks or in counters tesE.
In module MCU check the folloving
inputs Eo U8:

U8-2 for 560 kHz
- U8-66 for 2688 kHz

U8-83 for 32 kHz.
In module l,lCU check U8, U9.

76-78 Failure in LS1 tining resc using U30.
In uodule MCU check Ehe following
inputs to U8:

U8-2 for 560 kHz
- U8-66 for 2688 kuz
- U8-83 for 32 kHz.
In module MCU check U8, U9, U30.

RT FLT 08
(Check modul.es t1CU,
PANEL)

81 Failure in PANEL porr rest.
In module MCU check U30[ in module
DISPLAY check U3.
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Table 3-5. Password Protected Failure Codes (Contrd)

l'lessage and Recommended
action in Table 3-4

Activated by
Failure Code

InterpretaEion, Probable Cause
and Recorraended Action

RT FLT 09
(Chect module MCU)

91-97 Failure in FSK timers on CPU and
loops test.
In module MCU check U4, U30, U8, U9.

RT FLT 10
(Chect< modules AUDIO,
MCU, (*))

A1-AA Test FSK Eones 1oops.
If Eones do not appear on FSK GEN

line (module AUDIO, ?1-43), check
nodule I'ICU.

A1 A2 A3 A5 alarm codes i Each
time one of these alarm codes is
displayed it indicates a failure in
a tone test on Ehe following paEh:

FSK GEN line, module AUDIO:
LPF 3.5KHz (u0-Z), tx selecror (U3),
TR combiner (U17-L3, 14) ALC bypass
(ul6-3), BIT-2 1ine, inpur selecror
(U1), c1 line ro BPF (U8), derecrors
coDEc inpur selecror (u15) and back
to MCU module via line CODEC IN,
according to the following codes:

A]

A2

A3

A5

Failure it 2.4 kHz t.one test in the
above described path.

Failure in 2.7 k}l.z Eone test in Ehe
above described path.

Failure in 3.0 kHz tone test in Ehe
above dascribed path.

Failure in 3.3 kHz Eone test in the
above described paEh.

44. A6 A7 A8 alarm codes: Each
time one of these alarm codes is
displayed, it indicates a failure in
the following path of the FSK Eones:
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llessage and Recomended
accion in Table 3-4

Activated by
Failure Code

Interpretation, Probable Cause
and Reeormended Action

RT FLT 10 (Conrrd)

A4

A6

A7

A8

FSK cEN line,SPf 3150112, HTX selecror
(U10), TR combiner (Ul7-3),Atc bypass
(u16-3), nlt-2 1ine, inpur selecror
(ut), et line ro BpF (US), derecEors
CODEC input selecror (U15) and back
to MCU roodule via line CODEC IN,
according to the following codes:

tr'ailure in 3.0 kHz tone test on the
above described path.
Failure in 3.3 kHz tone test or in
selector U10 and controls test in
the above described path.
Failure in 3.3 kHz tone test
above described paEh.

Fai.lure in 3.3 kHz tone test
the AJ,C circuit (U16-5), in
described path.

in the

with in
the above

A9

AA

A9 and AA alaru eodes indicate a

@rformed by
comparing two tones in the following
path from module MCU to modute AUDIO:
FSK GEN line, LPF 3.500 Hz, TX
select.or U3, TR conbiner, U16-3,
BIT-2 line, U1, Gl line to U8,
detector, LOH switch (U23),
cosParator (u13), HARD rsK line and
back to TII'iING circuit on module
HCU, according to the follor+ing
failure codes:

Failure in activated 3.3 kHz loner
compared to not acEivated 3.0 kltz
tooe.
rr1'r logic (+5V) expected on HARD FSK
line (pin 31) if test is good.

Failure in activated 3,0 kHz Eone,
coupared to noE activated 3.3 kllz
tone.
"0" logic (0v) expected on HARD FsK
line (pin 31) if tesr i$ good.
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Table 3-5. Passr*ord protected Failure Codes (Cont ta)
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Table 3-5. Password Protected Fail.ure Codes (Cont td)

l,lessage and Recommeoded
action in Tabl e 3-4

Activated by
Failure Code

Interpretation, Probable Cause
and Recommended Action

RT TLT 11
(Ctreck modules AUDIO,
MCU, SYNTHESIZER, (*)

Check the 10 kHz signal path from
module SYMHESIZER to module AUDIO
(pin 29) divider to 1 kHz (VZz),
line CW GEN, BPr 1 kHz (U6), TX
selecror (U3), TR combiner (U17),
ALC BYPASS (U16-3), slt-2 line,
input selecror (U1), LpFl (Ul4),
line LPF OUT, codec input selector
(U15), and via line CODEC IN to rhe
l,lCU modul e .
If the above loop is good, check
module MCU.

B1 failure in 1 kHz tone test in the
above descri-bed path.

82 Failure in TXO control to TX
selector test: check TXO control
circuit or selecEor.

B3 Failure in TX1 control to TX
selector test: check TX1 control
circuit or selecior.

B4 Failure in testing the FOR (Front or
Rear) conErol to input selector.
Check FOR control or selector.

B5 Failure in DOV (Data or Voice)
control to input selector test:
Check DOV control or seleccor.

B6 Failure in FMI control to input
selector tesE: Check control or
selector.

B7 Failure in ALC BY cootrol to ALC
bypass selector test: Check control
or selector.
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Table 3-5. Password protected Failure Codes (Cont,d)

Uessage and Recomaended
action in Table 3-4

Activated by
Failure Code

Lnterpretation, Probable Cause
and Recommended Action

R? FL? 12
(Check modules IlCU,
AUDIO, (*) )

C1 Failure in CODEC and DI"IA loops test
in the follorring loop: 3.0 kHz tone
from modu'le MCU via line CODEC OUT
ro coDEc inpur eelector (u15) in
module AUDIO and back Lo module MCU
via line CODEC IN,
If the loop is good, check module
MCU.

RT FLT 13
(Cneck modules
AUDIO, (*))

UCU

Dl -D7

D1-D3

Failure in tPFl and LpF2 loops test
in the following loop:
2.7 KHz signal from MCU module via
line CODEC OUT to AUDIO module, LpF2
(u18), v0 1ine, TX SELECTOR (U3), TR
C0},IBINER (uI7), AtrC BYPASS (U16-3),
l"iae BIT-2, INPUT SELECTOR (Uf;,
LPF1 (U14), line LPtr'1 OUT, rNPUt
SELSCTOR CODEC (U15), back ro MCU
module t.hrough line CODEC IN, accor-
ding to the following alarm codes:

Failure in LPFI loop Eest.

M_D7 Failure in LPF2 loop test.

R.T FLT t4 81, E2

E1

Failure in EPROM (U5) resr.
In modute MCU check U5, U7.

Failure in checksum test.

t2 Failure in overlap test.

RT FLT 15

F1

F1 F2 Failure in watchdog test.
In module MCU check U30 and reset
L ine to U3A , U24.

Failure in watchdog tesE.

F2 U30 does not receive reset
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3-8. Troubleshooting Instruct,ions

a. Preparation for Troubleshooting. After gathering the relevant
information, as explained in para. a. above, prepare the pRC-2200 for
troubleshooting as instructed below:

(1) Troubleshooting set-up. If the malfunction is detected during
testing according to para.3-5 or 3-6 above, use the relevant test
set-up as a troubleshooting set-up, and prepare the pRC-2200 for
troubleshooting as explained in para. (2) be1ow.

Q) Physical preparation. For efficient troubleshooting, access is
reguired to the PRc-2200 modules. Refer to section rv for
instructions. Make sure all the coaxi-al cables connecting between the
PRC-2200 modules are properly installed and connected to the mating
receptacles. ?he coaxial cables accessed on the motherboard side of
the RT-2001 are identified in figure 3-118, and the cables on the
modules side are identified in figure 3-12.

NOTE

l,lodules RF1 and RF2 in the Cp-2003 are assembled

together and form one assembly. Do not separate the
modules for troubleshooting ar.d/ or repair purposes.

Always replace the complete assembly.

b. Trgybleshooting Instructions. Table 3-6 presencs . systematic
troubleshooting instructions for isolating and locating the defective module

or sub-assembly.

l'lhenever several modules must be replaced as part of the troubleshoot ing
Process, and the failure is isolated in another module, reinstall the original
modules replaced during troubleshooting in the pRC-2200.
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CAUTIONS

1. PRC-2200 modules contain compoaents sensitive to
electrostatic discharge. Hold modules by their
sides: do no touch components or noodule conaacts.

2. DisconnecE the power

PRC-2200 or reoove its
inserting modules.

module under power may

supply cable from the
battery before removing or
Inserting or removing a

cause damage.

( 1) RCfET tO SCCIiON I: iICENSRAL TROT]BLESITOOTING PRCCEDURES'I fOr
general troubleshooting instructions. Reference should also be made to
the detailed schematic diagrams and circuit operation analysis
presented in Chapter 2 in case a troubte exists which is not covered by
the troubleshooting procedure given in the following charts. In this
case' analyze trouble symptoms using the schematic diagraas and prepare
a Eroubleshooting procedure.

(2) After a trouble is isolated, follow the repair instructions given
in section rv: T,REPAIRS'r be10w.

(3) After correcting the trouble
lhe test proeedures given in para.

and repairing the unit, repeat again
3-5 and 3-6.

Table 3-6. Troubleshooring Chart for pRC-2200

No. Trouble Symptoms Probable Cause Corrective Action

1 No response after
turn-on

a. Defective connection
between the battery
and the PS module

Check for 13.5VDC at the
positive contact TR01 on
rnodule PS. If not
presenE, check the
battery and the post
connecting between the
battery and module pS.
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Table 3-6. Troubteshooting CharE for PRC-2200 (Cont'd)

No. Troubl e Syraptoms Probable Cause Corrective Action

I Coot 'd Defective 7A fuse,
FL1

Defective main power
supply

Defective function
selector or
connect ions

Defective battery
voltage wiring
on CP-2003

Check for 13.5VDC at pin
Z of the PS connectar JZ
on the motherboard. If
noc Present, check the
fuse FLI and replace if
necessary.

Replace module PS

Replace front panet
assembty

Check continuity betreen
contacts 1 and 2 on the
rear connector of the
RT-2001 and CP-2003.

2 Af ter t.urn-on,
random display
appeers

a. Defective 1A fuse,
FL2

b. Defective modu1e,l"1CU

a. Check fuse FL2 in module
PS and replace i.f
necessary

b. Replace module MCU

3 Receiver audio
output on PHONE

output (pin B of
IhE AUDIO
connectors) not
as requi.red
(lorc leve1, 1ow
sensitivity, etc

a. Defective BPI switch
or TUNE switch on
modul.e RF3

Connect test setup as
shown in fig. 3-1.
Set signal generator
level ro 0.7 microvolts
(-11OdBrn) and measure
the audio output power
at PHONE line.
If noE as required, per-
form the following
ac tions;

Disconnect the red
coaxial cable from RF
REAR connector, ?2,
of module AM (on the
moEherboard side) and
apply instead ar Ehe
module connector a
-110dBn signal ar rhe
operating frequency
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No. Trouble SympEoms Probable Cause Correetive Action

3 Cont I d

DefecTive REAR/FRoNT
switch or BYPASS
switch on module AM

Lleasure the audio
output power:

If not as reguired,
continue to cause b.

If as reguired,
check the coaxial
cable W7 connecting
between module AM
and the rear
connector.
If the cable is in
good condition,
replace module RF3.
If problem persists
replace CP chassis.
If the problem
persists, replace
chassis.

b. DisconnecE the coaxial
cable W5 fron RX/100nW
connector , J4, of module
RF (on the motherboard
side) and apply insread
at the module connector
a -110dBm signal at rhe
operaEing freguency.
Measure the audio output
polrer:

If nor as required,
continue Eo cause c.

If as required, check
the coaxial cable t^15

connect ing betr^reen
module RF and module
AM. If the cable is
in good condition,
replace nodule AM.

MA 2187-09501_00
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Table 3-6. Troubleshooring Charr for pRC-2200 (Contrd)
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Table 3-6. Troubleshooriag Chart for pRC-2200 (Conrrd)

No. Trouble Sympt.oms Probable Cause Corrective Action

3 Cont rd Defective receive
path circuits of
module RF or defec-
tive module SYNT

Disconnect the coaxial
cable, W4, from IF
INPUT/OUTPUT connector
J1, of module IF (on the
modules side) and apply
insfead at the module
connector a -84dBm
signal at a frequency of
5.2511fr12. lleasure the
audio output power:

If not as required,
continue to cause d.

If as required, check
module SYNT as follows:

Set the operating
freguency to
10.00Mt2 and the
modulation ro USB.

Disconnect, the co-
axiat cable W3 from
Fl, J1 connector of
module RF (on the
modules side) and
check at the dis-
connected end of th
cable that the fre-
quency of the F1
s igna 1 is 1 19 .35MIlz
and its level is
-1 to +4dBm.

Disconnect Ehe co-
axial cable W2 from
connector J2 of
module RF and check
at the disconnecEed
end of the cable
that the frequency
of the F2 signal is
114 .6MI{z and irs
level is -1 to +4dBu
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No. Trouble Syuptoas Probable Cause Corrective Action

J Cont t d

Defective receive
path circuits and
coatrols on module
IF, AUDTO, MCU or
PANET

Disconnect the co-
axial cabte Wl from
cocnector 5.25MHz
J2 of module IF (on
the motherboard
side) and check at
the disconnected end
of the cable that
the 1evel of the
5.251{ir12 signal is
0dBn + 1.5d8

If one or uore of these
three signals ls not as
required, check the co-
axial cabLes of signats
F1, F2 and 5.251,&tz (I.I3,
W2 and IdI,
respectively).

If the cables are in
good condition, replace
module SYNT.

If all three signals
are as required, check
the coaxial cable 1.J4.

If it is in good con-
dition, replace
uoduLe RF.

Check for demodulated
signal at pin 10 of
connector J7 on the
motherboard:

If not present, set
the PRC-2200 ro USB,
VOICE and check rhar
thE SSB* ANd A},I/SSB*
(optional ) control
lines (pins 24, and
11 (optional) of
connector J7,
respectively) are at
1ow Levels.

MA 2187-09501-00
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Table 3-6. Troubleshooting Chart for PRC-2200 (Contrd)

No. Trouble Symptoms Probable Cause Corrective Action

3 Cont I d

Defective wiring
or latch Ul on
motherboard

1f present,
replace module IF.
If not Present,
replace module MCU.
If the problem per-
sists, replace
RT-2001 chassis

') If present, replace
coduLe AUDIO.
If the problem persists,
replace module MCU. If
the probleu persists,
replace front panel
assembly.

Replace chassis

4 No reception or
low sensitivity
in rhe ssB, NC[^I

or AM modes

a. Defective control
lines SSB* or
A}T/ SSB*

Defective SSB, NCI^I

or AM filter (if
applicable) nodule IT

a. Check the levels of con-
trol lines SSB* and
AXI SsBtk ( opr ional ) at
pins 24 and 11 optional,
respectively, of
connector J7 on the
motherboard.

If as reguired,
continue to cause b.
If not as required,
replace module MCU.
If the trouble per-
sists, replace the
chassis.

b. Replace module IF
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No. trouble Syrnptoms Probable Cause Corrective Action

5 No reception in
all the operating
modes except for
AFl ( if
appl icable )

(l. Defective 5.25Wdz
s ignal

Disconnect the coaxial
cab1e, W1, from 5.25MItz
connector, J?, of module
I!. (on the motherboard
side) and check that the
5.Z5Hltz signal is present
at the discoanected end
of the cable I{1.

If present, replace
module IF.

If not present, check
the coaxial cable 1.I1.
If the cable is in
good condition,
replace module SYNT.

6 No reception in
a specific range
of frequencies

a. Defective FIt SEL
I ,2 ,l+ control l ines
signaLs, for module
R.E

b. One of the seven band-
pass filters ia module
RF is defective

Check for appropriate
binary 1eve1s (refer to
para. 2-11.e.(2)) at rhe
I'IL SEL 1 ,2 ,4 l ines
(pins 413r2 of connector
J4, respectively):

If as required,
continue to cause b.

If not as required,
replace nodule MCU.
If the problem
persists replace
&T-2001 chassis.

b. Replace module RF.

7 Failure in volume
control
(para. 3-5.c.(6))

DefecEive volume po-
tentiometer or audio
c ircui ts

lheck whether audio output
)ouer changes at all when
rotating the volume poten-
:iometer.
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?able 3-6. Troubleshooring Chart for pRC-2200 (Cont'a)

No. Trouble SympEoms Probable Cause CorrecEive Action

7 (Cont td) 1. If there is no signi-
ficant change, replace
front panel asseobly.

2. If there is a change but
not as required in the
test, replace module
AUDIO.
I f the prob l ern pers is ts ,
replace MCU module. If
the problem persists,
replace chassis assembly

I Failure in trans-
mitter output
power test

Defective CP-2003
modules

a. Perform the transmitter
output porrer test in the
USB VOICE rnode
(para. 3-5.c. (6)(a) rtrru
(h)). Measure the output
power ai the DIPOLE
connector. If not as
required (43dBm + 1dB),
perform the fo116ring
ac t ions :
1. Disconnect the coaxial

cable from the RF REAR
connector , p2, of
module AM (on the
motherboard side).
Connect a 50-ohm load
to conaector P2 on
module AM.
Press PTT and measure
the RF leve1 at
connector P2 on module
AM; it should be
42 to 45dBm:
- If not, continue

to cause b.
- If correct, replace

module RF3.
If the Erouble per-
sists, replace modu-
1es RF1/RF2.
If the problem
persists, replace
CP-2003 chassis
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No. Troubte Symptons Probable Cause Corrective Action

8 (Cont'd) b. Defective transmit
path circuits in
module Al'1

Defective transmit
path circuits of
module RF or defec-
tive SYNT module

b. Disconnect the coaxial
cable I.16 from AM DRM
connecEor, J5, of module
RF (on the motherboard
side). Press PTT and
measure the RF level at
the disconnected end of
Ehe cable: it should
be +6dBm + 2dB across a
50-ohm loaa:

If not, continue to
cause c.

If it is correct,,
check the coaxial
cable i.J6. If the
cable is in good
coodition, replace
module AM.

Disconnect the coaxial
cable W4 from IF II{PU?/
OUTPUT connector, Jl,
of uodule IF (on the
modules side). press pTT
and measure the IF 1evel
at the disconnected end
of the cable: it should
be -24dBu + 1dB at a
frequency 6f 5.zsmr:

If not, contiaue to
cause d.

If the IF level is as
required, check modul
SYNT as follows:

Set the operating
frequency to
10.00MH2 and the
modulati-on Eo USB

MA 2187-09501-00
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Table 3-6. Troubleshooring Chart for pRC-2200 (Cont'a)

3-65



MA 2187-09501-00
Issue 1

Table 3-6. Troubleshooting Chart for PRC-2200 (Conrrd)

No. Trouble Symptoms Probable Cause Corrective Action

8 (cont'd ) Disconnect the coaxial
cable W3 from connec-
tor F1, J1 of module
RF (on the modules
side) and check at the
disconnected end of
the cable that the
freguency of the Fl
signal is 119.35}{i.2
and its leve1 is
-1 to +4dBm.

Disconnect the co*
axial cable W3 from
connector F2,
JZ of module. RF (on
the modules sides)
and check at the
disconnected end of
the cable that the
frequency of the F2
signal is 114 .61&lz
and its 1eve1 is
-1 to +4dBm

Disconnect the co-
axial cable W1 from
connector F2,
J2 of module IF (on
the modules sides)
and check at the
disconnected end of
the cable that the
frequency of the
5.25t1&lz signal is
OdBm : +1.5dB

If one or more of these
three signals is not as
required, check the
coaxial cables carrying
the si.gnals F1 , F2 and
5.25w.2 (w: wZ and Wl,
respectively).

3-66



No. Trouble Symptoms Probable Cause Corrective Action

8 (cont'd)

Defective transmit
path circuits and
conirols on module
IF, AUDrO, MCU or
PANEL

Defective motherboard

If the cables are in
good condition, replace
module SYNT.
If all three sigoals
are as reguired, check
the coaxial cable !04.
If it is in good con-
dition, replace
module RF.

Press PTT aird check for
modulated signal at a
leve1 of. 270 + 30 mi1li-
volt RMS at pTn 19 of
connector J10 0n the
motherboard:

d.

If present,
replace module IF.

If not present,
replace module AUDIO.
If the problem
persists, replace
module l,lCU. If Ehe
problem persists,
replace front panel
assembly.

e. Replace chassis

9 No traasmission
in the V0ICE srode
only

a. Defective microphone
amplifier card

b. Defective AUDIO
module

a. Replace front panel
as s emb 1y.

b. Replace modules
AUDIO. If the problem
persists, replace module
MCU.

10 No transmission
in the CW, and
NCI{ mode (if
applicable) only

No 10kHz clock signal 1. Check for lOkHz clock
signal at pin 17 of
connector J9 on the
motherboard. If not
present, replace module
SYNT.

I'.rA 2187-09501-00
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Table 3-6. Troubleshooting Chart for PRC-2200 (Contrd)

No. Trouble Symptoms Probable Cause Corrective Action

L0 (Cont'd) 2. Check for 10kHz clock
signal at pin 29 of
connector J10 on the
motherboard.

- If not present,
replace Ehe chassis

- If present, replace
module AUDIO.
If problem persists,
replace module MCU.

11 When pressing PTT,
(voice and data)
the PRC-2200 does
not switch to
Eransmis s ion
(receiving noise
is sti11 heard)

Defective PTT signals Replace MCU.

If problem persists,
reptace panel assembly.

t2 Failure in WIIIP
output polrer
test only
(para. 3-5.c. (7 ) )

Defective W}IIP paEh
circuits or controls

Replace modules I$1/RF2.
If the problem persists,
replace CP-2003 chassis.

13 Failure in
frequency accu-
racy test
( para . 3-5 . c . ( 3 ) )

Defective 3.5MHz TCXO

on module SYNT

Set the operati.ng frequency
to 10.000M1{2. Check at
connector J1 of module SYNT
(on the nodules side) that
Ehe freguency of the signal
is 119.351{[lz + 1.8kHz. If
not, replace ilodu1e SYNT.

L4 When receiving in
Ehe SQ-SYLABIC
mode, receiver
noise is conti-
nuously heard

Defective syllabrc
sgue 1 ch

Replace modules AUDIO.
If the problem persists,
replace nodule MCU.
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No. Trouble Symptoms Probable Cause Corrective Action

15 No transmission
in a specific
range of
frequenc ies

a. Defective FIL SEL
112,4 control signal
for module Al4

b. One of the 7 band-
path filters in
module AM is
defect ive

dr Check for appropriate
binary levels aE the
FIL SEL | ,2 ,4 l ines
(pins 8r9r23 of connector
J6, respectively.

If as reguired, con-
tinue !o cause b.

If not as reguired,
replace nodule MCU.
If the problem
persists, replace
RT-2001 chassis

b. Replace nodule Al"1

i6 No TXBB signal
when usiag an
external modem
(or failure in
transmitter output
power test - para.
3-5.c.(6)
(Transmis s ion
performance in
all other modes
is good)

Defective TX DATA
buffer or connections

Check that the TXBB signal
at pin 24 of connector J10
is 0.775V RMS:

- If as required, replace
module AUDIO. If the
problem persists,
replace module MCU.

- If not as required,
replace front panel
assembly.

t7 No RXBB signal
when using an
external modem
(or failure in
receiver audio
ouEput power
test - para.
3-5.c.(5)(j).
The reception
in all orher
modes is good.

Defective RXBB

buffer or connections
Check that the zu(BBF signal
at pin 6 of connecEor J10
is at least 0.5VRMS:
- If as required, replace

FRONT PANEL assembly.
- If Ehe proble& persisEs,

replace module MCU.
- If not as required,

replace module AUDIO.
- If problem persisEs,

replace RT-2001 chassis.

l'{A 2187-09501-00
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Table 3-6. Troubleshooting Chart for pRC-2200 (Conr,d)
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No. Trouble Symptoms Probable Cause Corrective Action

18 No lighting of
display and
keypad

Defective AC/DC con-
verter on module PANEL

Replace front panel
as semb 1y

19 In SQ-OFF and
SQ-SYLAB IC,
the PRC-2200
operaEes normal ly
buE Ehere is no
reception with
sQ-sEL.C.

Defective module AUDIO Replace modules AUDIO.
If the problem persists,
replace module I"ICU.

uA 2i87-09501-00
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Table 3-6. Troubleshooting Chart for PRC-2200 (Cont'd)

Section IV. REPAIRS

3-9. Scope

a. The repair duEies normally assigned to maintenance staff are:

(1) Replacement of RT-2001 motherboard cover (para. 3-10).

Q) Replacement of RT-2001 modules cover (para. 3-11).

(3) Replacement of RT-2001 front panel assembly (para. 3-12).

@) ReplacemenE of RT-2001 modules (para. 3-13 thru 3-19).

(5) Replacement of fuses on module PS (para. 3-20).

(6) Replacement of CP-2003 modules (para.3-21).

(7) Replaceoent of backup lithiun battery on module AUDIO (para. 3-22).

(8) Replacement of RT-2001 chassis (para. 3-23).

(9) ReplacemenE of CP-2002 chassis (para.3-24).

(10) A11 repair duties assigned to lower maintenance categories, such

as replacement of connector covers, knobs, eEc.
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3-10 . Replacement of Modules Cover

( f i.g. 3-5 )

a. General. The modules cover includes
the center of the cover. After opening the
breather and gasket. If Ehe gasket is not
instrucEed in c. below. If the breather is
cover.

MA 2187-09501-00
Issue 1

a gasket and a breather located in
modules cover, check condition of
in good condition, replace it as

not in good condition, replace the

b. l"lodu1es..Cover Removal .

(1) IdenEify the modules cover according Eo figure 3-5.

(2) Loosen the six capEive screws holding the modules cover in p1ace,

and remove the cover.

c. Gasket Replacgment (fig. 3-7). Before reinstalling the modules cover,
check gasket condiEion. The gasket should not have any breaks, cuts or twists
and must lie evenly within groove. Replace Ehe gaskeE when doubt exists as to
its condition. Refer to fig.3-7 and follow the procedure given below:

(1) use tweezers or a sma1l screwdriver to pry out the gasket.

(2) Thoroughly clean the gasket groove.

(3) Prepare a new gasket as follows:

( a ) I"leasure

groove,
- -o4>

(b) Cut the other end

over the other as

exacE length of gasket required
add about 0.5cm. Cut the gasket

filling the

an angle of

so that the ends fit one

for
at

the

and

aE the same angle,

neatly as possible.
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BATTERY
COVER
(UPPER

SIDE}

TI{ERBOARD
COVER

\

REAR PANEL

FRONT PANEL

MODULES
COVER
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(4) Spread a few drops of Dow

of Ehe groove (one every 5 cm).

Corning RTV-732

I.Iipe off excess

MA

adhes ive
adhes ive .

d.

(5 ) Insert the replacement gasket. Press evenly with the fingers ro
seat the gasket, and glue the two ends with one drop of RTV.

(6) spread a thin layer of silicone grease, Mfg.cat,No. 2101-12303-05,
on the gasket.

Reinstalling the Modules Cover.
( 1 ) Check thaE the cover contains a breather and check that the gasket
is in good condition.

Q) orient the cover in its place and tighten its six screws.

NARROW.ELADE

- scREwDRtvER

CLOTH

A. CL€AN GROOVE
GASKET

RTV ON BOTTOM OF
GROOVE ONLY

usE

$:
THIS SIDE UP

GASKET

APPLY RTV 732 ON
BOTTOM OF GROOVE
ONE DROP OF RTV
EVERY 5em

2187-09501-00
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on the bottom

Figure 3-7. Gasket InscallaEron

C, INSERT GASKET
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3-11. Replacement of llotherboard Cover

( fig. 3-6)

a. Geseral. The moEherboard cover includes a gaskeE, buE does noE include
breather. AfEer opening the cover, check condition of Ehe gaskeE and replace
it if necessary.

b. Cover Removal.

(1) ldentify the motherboard cover according to figure 3-6.

Q) Loosen the six captive screers holding the modules cover in place,
and remove the cover.

c . Reins Cal1 ing the I'lotherboard Cover.

( 1 ) Check that the cover does not contain a breather and check

condiEion of gaskeE.

Q) Orient the cover in its place and tighten its six screws.

3-12. Replacement of Front Panel Assembly

( fig. 3-6 )

a. Generg1., The front panel is replaced as a unit. After opening front
panel, check the condition of iEs gasket and replace it if necessary.

b. Front Panel Removal.

(1) Loosen the six captive screws holding Ehe front panel i.n place.

CAUTION

Do not unscrew or tighten one screw completely

before the other. Take up, alternately, one turn
at a time from each screw.
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Q) Position the PRC-2200 on its rear panel, hold the panel r+ith two

hands and lift it gently from the chassis.

(3) Disconnect the coaxial cable from the front panel Rf connector,
designated p2.

c. Gapket Repla_cement. Before reinstalling the front pane1, check gasket
condition and replace it if necessary, as explained in para.3-10.c. above.

d. Reinstall ing _the Frg:rr Pansl .

(1) Position the case on the rear pane1.

Q) Connect the coaxial cable to the front panel RF connector, p2.

(3 ) Position the front panel over the case. Take care that the
coaxial cable qould not be clamped when you close the pane1.

(4) Push the front panel into position and then tighten its screws by

hand.

(5 ) Use a Phil ips screwdri.ver to tighten completely the screrrs.
Tighten the scre\{s alternately, starting with the screlrs at the
opposite ends of a diagonal, then those at the ends of the other
diagonal.

Do not tighten one screw compleEely and then the others: take up one

turn at a time from each screl, sequentially in the order described.
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e. Replacement of External PaneI Components (fig. 3-8)..
Table 3-7 identify exEernal fronL panel componenEs.

Figure 3-8.

Table 3-7.

RT-2001, Front Panel Components

External Front Panel ComponenEs

Figure 3-8 and

FFEOUE}ICY , XET CI{ANXEL

1- -Jl---l --l
r.E,B-

No. l'If g. Cat . No. Description Qtv

1 2187 -9 1 100-00 PANEL assembly 1

2 2 187-96380-00 over assenbly for RF connector I

3 2 i87-96370-00 Cover assembly for R!.|T/DATA
connecCor I

4 2 1 87-96350-00 Cover assembly for AUDIO connecEor 2

5 2 187-40030-00 Knob, function conErol 1
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Table 3-7. Externat FronE panel ComponenEs (Cont'd)

No. Mfg. Cat. No. Description Qry

6 2 187-40080-00 Knob, chaanel control 1

7 2187 -961 10-00 Knob, volume conErol I

8 2 187-33200-00 Cover for grounding posE 1

9 2 187-39030-00 Screw 6

10 2187-39070-00 I.Iasher, f lat 6

1.1 2 187-39060-00 I,Iasher, spring 6

t2 2187 -52312-OO Screw 2

13 2 187-53240-00 Washer, flat 2

14 2181-42660-A0 Spacer 2

15 2L87 -5?t 10-00 Screw, No. 6 3Zx3/75t, 3

15 Identification 1abe1 I
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3-13. Replacement of Module MCU

a. Removal.

(1) Remove the front panel assembly as described in para. 3-12.b.
above.

Q) Loosen the eight screws fastening module I'1CU to the chassis, Keep

the qrashers in a safe place.

(3) Use tool Dlfg. Cat No. 21870817300 to extract the module. Do nor
touch the module components.

b. Reinstal ling I'todule MCU.

(1) Position the l4CU module to its place. Push the module firmly down

until connector Pl is engaged ful1y.

(2) Tighten the eight scre{^rs with washers fastening the }lCU module to
the chassis.

(3) Reinstall the front panel assembly es described in para. 3-12.d.
above.

3-14. Replaceuent of Module AUDIO

(fig.3-6,3-9.A)

a. Removal of l"lodule AUDIO.

(1) Open the modules cover as described in para. 3-10.b.

Q) Identi.fy module AUDIO according to figure 3-9.A.
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(3) Use the A1len key side of the extractor (shown i.n figure 3-9.A) ro
unscrew the tnro captive Allen screars securing module AUDIO (item 1 in
figure 3-9.A).

(4) Screw the Ehreaded side of the extractor into one of the two
suPporLers of module AUDIO (item 2 in figure 3-9.A) aad pull out the
module.

(5) use tool Mfg. cat No.21870817300 to exrract rhe module. Do not
touch the module components.

b. R-einstalling Module AUDIO.

(1) Push the module into its place until the connector of module AUDIO

fu1ly engages with the mating connector on the motherboard.

(2) Tighten the two Allen screrrs (items 1 in figure 3-9.A).

(3) Close the module cover as described in para. 3-10.d. above.

3-15. Replaceuenr of Module IF
(fig.3-9,3-10)

a. Removal of Module IF.

(1) Open the two side covers as described in para.3-10.b. and 3-11.b.
above.

Q) Identify module IF according to figure 3-9.A.

(3) Disconnect the coaxi.al connector 5.25MH2, J1 from module IF (see

figure 3-9.B).

(4) Disconnect the coaxial connector 5.25W12, J2 from module IF (see

figure 3-10).
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FRONT PANEL

MODULE AUDIO

AE>?:-
EaiPi2oi<

Er;

3-80

Figure 3-9.A. View on ],1odules Side (SheeE I of. Z)
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(5) Use the A11en key side of the extractor shown in figure 3-9.A to
unscrer{, the two capEive A1 1en screr.rs securing nodule IF.

(5) Screw the threaded side of the exEractor inEo one of Ehe two holes
of module IF (item 3 in figure 3-9.A) and puIl out Ehe module.

b. Reinscalling .Yodule IF.

(1) Position Ehe IF module as shown in figure 3-9.A and push Ehe

module until Ehe connector of module IF fu11y engages_ with the mating
connector on moEherboard.

Q) Tighten Ehe two A1len screws of nodule IF.

(3) Reconnect. the coaxial connectors disconnected in para. a.(3) and

(4) above.

(4 ) Close the trdo s ide covers as described in para. 3-i0 .d. and

3-1.1.d. above.

3-15. Replacement of l,lodule SYNT

( fig. 3-9 , 3-10 )

a. Removal of llodule SYNT.

(1) Open the two side covers as described in para. 3-10.b. and 3-11.b.
above.

(2) Idencify module SYNT according to figure 3-9.A.

(3) DisconnecE Ehe coaxial connecEors F1, J1 and F2, J2 from module

SYm (see figure 3-9.8).

(4 ) Disconnect one of the t$ro connectors of che coaxial cable W4 ,

connecting between modules IF and RF (see figure 3-9.B).
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(5) DisconnecE Ehe coaxial connecEor 5.251fr12, J4 from module SYNT (see

figure 3-10).

(6) Use lhe Allen key side of the extractor shown in figure 3-9.A Eo

unscrew Ehe Ewo capEive Allen screws securing module SYNT.

Q) Screw Ehe Ehreaded side of rhe extractor into one of Ehe two holes
of module SYNT (iLem 4 in figure 3-9.A) and pu1l our the module.

b. Reinscalling Module SYNT.

(1) Position Ehe SYNT module as shown in figure 3-9.A and push the
module until the connector of module SYNT ful1y engages wit,h the mating

connector on motherboard.

Q) TighEen the Ewo Allen screws of module SYNT.

(3) Reconnect Ehe coaxial connecEors disconnecEed i.n para. a.(3) Ehru
( 5 ) above.

(4) Close Ehe Ewo side covers as described in para. 3-10.d. and

3-11.d. above.

3-17. Replacement of ttodule RF

( rig. 3-9 , 3-10 )

a. Removal of I'lodule RF.

(1) Open Ehe Eero side covers as described in para.3-I0.b. and 3-11.b.
above.

(2) IdenEify module RF according Eo figure 3-9.A.

(3) DisconnecE Ehe coaxial connecEors 5.25W'z J3, Fl Jl and F2 J2 from

module RF (see figure 3-9.B).
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G) Disconnect the coaxial conneetors AI'{ DRM, J5 and RJU 100mH, J4
from module RF (see figure 3-10).

(5) Use the A11en key side of the extractor shown in figure 3-9.A to
unscrew the two captive A11en screers securing module RF.

(6) Screw the Ehreaded side of the exEractor into one of the two ends

of module RF (item 5 in figure 3-9.A) and pull out the module.

b. Reinstalling Module RF.

(1) Position the RF module as shown in figure 3-9.A and push the
module until the connector of nodule RF fu11y engages wich the mating
connecEor on motherboard.

(2) Tighten the two A11en screws of module RF.

(3) Reconnect the coaxial connecEors disconnected in para, a.(3) thru
(4) above.

(4) close the two side covers as described in para. 3-10.d. and
3-11.d. above.

3-18. Replaceoent of Module All
(rig. 3-9, 3-10)

a. Removal of Module AI'1 .

(1) open the tuo side covers as described in para.3-10.b. and 3-11.b.
above.

(2) Identify module Al1 according to figure 3-9.A.

(3) Disconnect the coaxial connectors AM DRrvE p1, RX/l00ml.l p4, RF

FRONT P3 and RF REAR P2 from module AM (see figure 3-10).
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(4) Use the A11en key side of the extractor shown in figure 3-9.A to
unscre!, the two captive A11en screlrs securing module AM.

(5) Screw the t.hreaded side of the exiractor int.o one of the two ends

of module Alt (iten 6 in figure 3-9.A) and pu11 out rhe module.

b. Reinstalling Module At'l.

( 1) Position the A-l'{ module as shown in f igure 3-9.A and push the
module until the connector of module A-t'l fu11y engages with t.he mating
connector on motherboard.

(2) Tighten the two A1len screws of nodule AIi.

(3) ReconnecE the coaxial connectors disconnected in para. a.(3) above.

(4) Close Ehe two side covers as described i.n para.3-10.d. and

3-11.d. above.

3-19. Replaceuent of llodule PS

(fig.3-11)

a. Removal of Module pS.

(1) Position the case on its upper side (batlery cover side).

(2) Loosen the eight capt,ive screws of the PS module cover aad remove

the cover.

(3 ) Check the gasket condit,ion and replace it if necessary r BS

explained in para. 3-10.c. above.

G) Use a Philips screwdriver to release the six screws fastening
module PS Eo the case (item 1 in figure 3-11). Keep Ehe washers in a

safe plaee.
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(5) Use a Philips screwdriver to release the two

module co Ehe baEtery posLs (item 2 in figure).
screws and their washers are slightly different
screrrs ( Chese tr,ro screns are shorter and their
Therefore, to prevenE error, keep these screws and
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screws connecting the

Note that these tgro

from the other six
washers are larger).
washers separaEely.

(6) Use the Allen side of the exEractor located under the modules
cover (see fig.3-9.A) to loosen the trro screirs of the connector pl
(item 3 in figure 3-11).

NOTE

Do aot unscrew or tighten one screw coupletely before
the other. Take upr alternately, one turn at a time
from each screrr.

(7 ) Take the module our.
its componeats.

b. Reinstall ing Modgle pS.

reversing the procedure described

Hold the roodule by its sides: do not touch

Install the replacement

in a. above.

PS module key

Figure 3-1 1 Module PS, Solder Side
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3-20, Reptacement of
(rig. 3-12)

Fuses tocated on Module PS

Remove moduLe PS as described in para. 3-19.a above.

b. IdenEify Ehe fuse to be replaced according ro figure 3-12, and replace
it using a solder iron.

c. InsLall the PS module by reversing Ehe procedure described in para.
3-19.a. above.

FUSE.lA FUSE.TA

Figure 3-12. I'lodule PS, Fuse LocaEion

1-21 Replacement of CP-2003 Modules

( fig. 3-13 , 3-14 )

a. ReplacemenE of Modutes RFI, RF2 or_RF3.

connected Eogether as shown in figure 3-14.
replaced as one unit. I"lodu1e RF3 is replaced
modules.

I'lodules RFI , RF2 and RF3 are

l'lodu1es RFl and RF2 mus t be

separaEely from the other tldo

Removal of modules RF1/RF2 and RF3.

(a) Position the CP-2003 on the lower side (see fig. 3-13).
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(b) Loosen the six captive screrds

the cover.
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of the upper cover and remove

(c) Check the gasket

explained in para.

condiLion and

3-10.c. above.

replace it if necessary as

UPPER SIDE

SCREW
2187-523r2-OO

WASHER
218?-53240-oo

SPACER
2187-4

LOWER SIDE

(d)

Figure 3-13. Cp-2003, ExEernal View

Loosen Ehe six captive screqrs connecEing Ehe three modules to
Ehe case.

(e) Pul1 ouE Ewo screrds aE Ehe opposiLe ends of a diagonal
(item 1 in figure 3-14) and pull ouL the rhree modules.

(f) To separate beEween module RF3 and modules RFl/RF2, loosen
che Ewo captive screws (itero 2 in figure 3-14). AfEerwards,

separaEe carefully beEween Ehe lwo connectors connecEing

between module RF3 and module RF2 (irem 3 i-n figure 3-14).
Pay speci-al aEEention not to bend the three pins (items 4, 5,
6) during module separation.
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RF1

RF2

RF3

A. SIDE VIEW

C. AFTER SEPARATION

3-90

Figure 3-14. Modules RF1/RF2 and RF3 Assembly
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tf) Unscrew the six
Keep the washers

screrds fastening module MNC to the case.

in a safe place.

(g) Unscrew the two screhrs at the sides of the 60-pin connector

Pl. Keep the washers in a safe p1ace.

(h) DisconnecE the white, brown and red wires connecting the

WHIP/DIP switch to module MNC, from points D, G and 1,1 on

module t'lNC, respectively ( see f igure 3-15 ) , and remove Ehe

module.

BROWN WHIP/DIP

Figure 3-15.

MOOULE
MNC

WIiIP/DIP Swirch and Wiring

Q) Reinstalling Module I'INC.

(a) ReconnecE

on module

(b ) Pos it ion

the Lrhite, brown and red wires to point.s

I'INC, respectively (see f igure 3-15 ) .

D, G and I^I

TO TO TO
POIIJT POINT POINT

DGW
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(c) Tighten the two screrds at the sides of the 50-pin connector
P1.

(d) Tighten the six screqrs fastening module ttNC to the case.

(e) Position Lhe lorer cover in its ptace and tighten its six
screws.

(f) Position Ehe case on the lower side.

(g) Reconnect connector ?2 to the rnating connector on module

MNC. Push the connector firmly down until the connector
engages fully.

(h) Reinstall the RFI/nrz and RF3 modules as described in para.
3-27 .a.Q) above.

3-22. Replacement of BATTERY Card on Module AUDIO

(figures 3-15 Lhru 3-1S)

NOTE

The backup lithium battery is an integral part of
Ehe battery card, When you have to replace the
lithiurn battery, always replace the BATTERy card.

a. Removal.

(1) Remove the AUDIO module according Eo para. 3-14.a.

3-93



MA 2187-09501-00
Issue 1

WARNING

Lithiuu batteries contain dangerous chemicals and

may explode if improperly handled. Observe the

following safety precauEions during handling of
tithium batteries:

1. Do not short-circuit batEery leadsr or BATTERY

card contacts.

2. Do not puncture or burn used batt,eries.
3. Used batteries/neftnRV cards musE be properly

disposed of, according to regulations.

{2) Identify the BATTERY card according to figure 3-16.

(3) Identify the two screus that secure the BATTERY card, according to
figure 3-17.

(4) Unscrew the securing screws.

(5) Remove the BATTERY card. Pay special attention not to bend the
four pins of the BATTERY card when you separate the BATTERY card from
the AUDI0 module.

(6) kmediately stow the BATTERY card in an appropriaEe plastic bag in
order not Eo short the baEEery 1eads.

b . Ins ta1 lation .

(1) Identify the BATTERY card conracts on the AUDIO module, according
Eo figure 3-18.

(2) PosiEion the replacemenE BATTERY card on rhe components sid.e of
the AUDIO module, in accordance with the proper polaricy of rhe batrery
(Polarity inscripcions exisE on ihe AUDIO module, on the BATTERY card
and on Ehe batEery. Pay special aEEenEion that the four pins of Ehe

BATTERY card vi11 fiE exactly in the jacks (figure 3-18).
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Figure 3-16 Module Audio, Component side with Battery Card Installed
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Figure 3-18. Module AUDIO, Component Side, Battery Card Removed
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(3) Carefully insert the BATTERY card pins in the AUDIO module jacks
El Ehru E4 in accordance with figures 3-18 and 3-16. Pay attention not
to bend the BATTERY card pins when inserting the BATTERy card.

(4) Push the BATTERY card until it is well positioned on rhe AUDIO

module, in accordance with figure 3-15.

(5) 0n the soldering side of module AUDIO, identify the Ewo threads of
the BATTERY card securing screws in accordance with figure 3-17.

(6) Screw the two screws Ehat secure the BATTERY card to the AUDI0

modul e .

O) Reinstall the AUDI0 module according to para. 3-14.b.

(8) Reinstall the front panel assembly according to para. 3-12.d.

3-23. Replacement of RT-2001 Chassis

Remove all the modules from the chassis of the RT-2001 and install them in a

replacement. chassis.

3-24. Replacernent of Cp-2003 Chassis

Remove the RF modules and MNC module from the chassis of the CP-2003 and

install them in a replacement chassis.
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