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INTERMEDIATE POWER AMPLIFIER
(IPA) AND 9.6 V REGULATOR

MODELS: TLD2641A (132-158 MHz)
TLD2642A (146-174 MHz)

1. INTRODUCTION

The IPA assembly consists of four section: the 9.6 volt reg-
ulator circuit, a series pass power control circuit, an rf
switch, and a two stage power amplifier (OMNI).

The 9.6 volt regulator is independent from the other
three sections and provides the 9.6 voltage to the rest of
the station. The rf switch precedes the OMNI amplifier
in the transmit line while the series pass circuit acts as the
dc feed to the first stage of the OMNI amplifier.

2. IPA THEORY OF OPERATION

During station transmit, the rf output generated by the
transmit synthesizer (at least 12 dBm) is applied to the
IPA. The rf switch is in the “on” state (CR454 forward
biased and CR455 reverse biased) and passes the power
to the OMNI amplifier module (a two stage class C ampli-
fier with its second stage collector voltage at A + and its
first stage collector voltage controlled by the series pass
circuit). This module amplifies the rf power to a varying
level between 0 and 8 watts depending on the control loop
feedback voltage at the input to the series pass circuit
(J452 pin 1). By varying this voltage, the power output of
the IPA, and consequently the power out of the station,
can be varied smoothly to any desired level within its rated
limits.

During standby (receive) mode, a specified minimum rf
power is allowed to be conducted to the output of the sta-
tion. Since the transmit synthesizer is in continuous oper-
ation, the station switches the rf switch to an “off ” state
(CR454 reverse biased and CR455 forward biased) by
pulling the TX~-ENABLE line (J452 pin 2 ) to ground.

3. 9.6 VREGULATOR THEORY OF
OPERATION

The 9.6 volt output is obtained from a series regulator cir-
cuit on the IPA DC Distribution board. The 9.6 volt regu-
lator uses the A+ output from the ferro-resonant power
supply as a source voltage. Filtering of the 9.6 volt regula-
tor’s output is done on the uniboard.
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4. MAINTENANCE
4.1 IPA REMOVAL

The IPA assembly can be removed as follows, after re-
moval of the tf tray cover.

Step 1. Disconnect the IPA input cable connector P451.

Step 2. Disconnect the IPA output cable connector P453
from straight adapter. Remove cable restraint(s) holding
the IPA output cable to the station chassis.

Step 3. Disconnect the IPA dc interconnect cable con-
nector P452.

Step 4. Loosen four (corner) captivated IPA mounting
screws. The IPA assembly can now be lifted from the rf
tray.

Step 5. Disconnect the f output cable from J455.
42 [IPA REPLACEMENT

Replacement of the IPA assembly is the reverse of IPA re-
moval,

5. IPA TROUBLESHOOTING
PROCEDURE

Refer to the IPA troubleshooting flow chart in this section
while performing the following procedures. Before trou-
bleshooting the IPA, place the station in the service mode.
This is accomplished by moving station control module
jumper JU1 into the “Service” position on CLB station
models. On CXB station models, with the display cursor
inactive, depress and hold the “Set” switch. While holding
“Set”, depress and hold the “Xmit” switch; when “tSt” ap-
pears in the “Status” display, release first the “Set”
switch, then the “Xmit” switch. Connect the IPA output
cable to a watt meter terminated in a 50 ohm load (watt
meter element and load should be rated for 20 watts,
132-174 MHz operation.).

Step 1. Check the IPA power output. If the IPA power is
greater than 10 watts, IPA is okay; otherwise , goto Step 2.
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Step 2. Check dc voltages at the OMNI module. Vomm
(pin 2 of OMNI module ) should be between 8 and 12 volts
due to first stage current limiting circuit on interconnect
board. If Vomn is low (an Indication of control voltage
problems) then go to Step 4. If Vouni is greater than
11 volts (an indication that no rf power is present at input
to OMNI module) then to to Step 3. Verify that A + is
present at pin 3 of OMNI module: if not, then check
J452-3 for A +.If A+isnot entering IPA module, check
the power supply or power supply fuse.

Step 3. Check functionality of the rf switch. While in
transmit mode, verify that CR454 is forward biased and
CRA455 is reverse biased. While in standby mode verify
that CR454 is reverse biased and CR455 is forward biased.
If switch is operating incorrectly, then go to Step 5; other-
wise, check and verify that VCO buffer output is at least
12 dBm (™ 16mW). If buffer amp or VCO are operating
incorrectly, refer to Synthesizer Troubleshooting Charts
in this manual. If buffer output is okay, replace IPA.

Step 4. Check Vcontror, control loop feedback voltage
(J452-1). If Vcontrow i greater than 3 volts, then check
power control circuitry (Q403). If Vconrror is between
0 and 3 volts, then check Q451 for open circuit. If Q451 is
defective, then replace it; otherwise, replace IPA.

6. 9.6 VREGULATOR
TROUBLESHOOTING PROCEDURE

Step 1. Check that A + is available at the emitter of
Q456.

Step 2. Check that the regulator output is not shorted.
Regulator output is shorted if CR453 is forward biased. If
the regulator is shorted, investigate and repair.

Step 3. Check the voltage across VR451. If regulator
output is above 9 volts, the voltage across VR451 should
be approximately 8.2 volts. If regulator voltage is below
9 volts, the regulator output and diode voltage should be
identical. If not, replace VR451.

Step 4. If the voltage is above 10.5 volts, check the volt-
age on the base of Q457. It should be under 4 volts. If it is
under 4 volts, replace Q456. If it is above 4 volts, replace
Q458 or Q457.

Step 5. If the output voltage is too low (less than
8.5 volts), check the voltage on the base of Q457. It should
be above 4 volts. If it is above 4 volts, replace Q458 or
Q457.
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